Drawings of Scandinavian Plants 50-54

Juneus L.

Subgen, Gennind BucHENAU 1875

Perennials, moderately tall or up to 2 m
high, with a strong rhizome carrving flow-
ering  stems and  specialized  shortshoots
with one large, stemlike leaf, Leaves of
adult specimens terete, nonseplate, stem-
like, Central part of stems and leaves filled
with an aerenchyvmalic medulla of aste-
risciform eells or more irregular, rounded
eclls with thin connecling ravs. Vascular
bundles all sitnated in the surrounding
parenchymatic layver. Lowest bracl of in-
florescence £ large, forming an appareni
prolongntion of the stem. Flowers single,
though often erowded, each with vsnally
2 enclosing bracteols. Seeds nsually lack-
ing appendages, Chromosomes very small,
kunown basic numbers x=20, 21,

Subgen, Gemting has a worldwide distri-
bution. In Seandinavia it is represented
by 6 species. Interspecific hybridization
is conumoen and several hybrids show greal
vegelative vigour, The species and 4 hy-
brids will be illustrated as nos. 50—59.

ML Junewas effusus L. 1753
Perennial, densely caespilose. Stems 50
150 cm, basal sheaths of varying colour,
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usually reddish brown, the wppermost
often with a tiny lamina. Stems and leaves
smooth or inconspicuously  striate, with
40—70 weak subepidermal sclerenchyma
strands not oriented oulside the largest
vascular  bundles.  Epidermis  aniform.
Largest vascular bundles often forming
inward projections from the parenchyma-
tic cylinder. Medulla continuous, its cells
asterisciform. Lowest bract long, with a
narrow sheath, the stem often obviously
contracted below the inflorescence. Inflo-
rescence manyflowered, usually lax, rarely
compact, Tepals 2—3 mm, ovate to nar-
rowly ovale, ncuminale, ouler ones slight-
ly longer. Slamens 3 or rarvely 4—6,

(2—%/4 as long as the tepals, anthers
equalling the filaments, 0.6—0.8 mm. Style
very short, stigmata 0.6—1 mm long. Cap-
sule ovoidal to sphaeroidal, apically tri-
gonous, with an obluse or usnally £ flal
top, not or slightly retuse, usually without
projuection al the style base, usually shorter
than the tepals, rarely equalling them or
longer. Seeds e. 0.3 mm, obliquely ovoidal,
reticulate. 2n=42,

The above description of the capsule
form does not apply to specimens from
other areas. In material of E, Mediterra-
nean and Criental origin the capsule is
often retuse and uwsually has a substylar
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projection, J. effusns is o plant of fens,
meadows, pastures, and shores, but it usn-
ally does not grow in heaths, I is widely
distributed throughout Evrope, W, and G,
Asia, Afriea, and temperate N, America,
and has also been introduced in many
other areas. In Scandinavia it is very com-
moen in the southern lowlands ap to about
607 N and along the Norwegian coast, with
seattered localities up to e 65° M.

1, Juncns conglomeratus 1. 1753

Perennial, densely  coespitose.  Stems
40100 em, their basal sheaths of varving
colour, usually light brown, t reddish,
the uppermost often with o tiny lamina.
Stem below  the inflorescence conspic-
uonsly longitudinally striate from 1230
strong subepidermal selerenchyma strands
oriented outside the largest vascular bund-
les. Im thicker parts of stems and leaves
mare or less conspicuous ridges. Epider-
mis cells ol
thick
cells

the vidges enlarged with a
culicula. Medulla continuous, its
asterisciform, Lowest bract long,
with a wide sheath, Inflorescence many-
flowered, usually compacl, rarely com-
posed of several elusters or lax. Tepals
[2—] 2.5—4 mm, ovale or narrowly ovate,
acuminate, ouler ones slightly  longer,
Stamens 3, ravely 4—6, 1/2—23 as long
as the tepals, anthers 0.4—0.7 mm, usu-
ally shorter than the filaments. Style very
short, stigmata 06—1 mm long, Capsuale
ovoidal to sphaeroidal, apically trigonous,
obtuse or usually £ markedly retuse, with
a conical projection below the style hase,
shorter to equalling or rarely slightly ex-
ceeding the tepals. Sceds e 0.5 mm long,
obliquely ovoidal, reticulate. 2n=42,

J. conglomeratns oecurs in habitats si-
milar to those of ., effusus, with which it
often occurs together, butl it also occurs

1581

grassland. Tt is also more eommon than
J. effosnz on open sand amd gravel. Its
distribution area  includes Europe, NW,
Africa, W, and 5W. Asia and a few loca-
N. America. In Scandinavia it
extends further north than J. effosos, in
Finland as far as the northern end of the
Bothnoian Gulf, and along the Norwegian
coast o the

lities  in

Lofoten Islands.

52, Juneus inflexus 1. 1753

Perenninl, densely  caespitose.  Stems
H0—120 cm, their basal sheaths vsually
chestnul-coloured,  glossv, rarely dark
brown or reddish. Slems below the inflo-
rescence eonspicuously longitudinally stri-
ate from 10—20 strong subepidermal scle-
renchyma  strands  oriented oulside and
often econnected o the largeslt vascular
bundles. Also thicker parts of stems and
leaves with few and pronounced ridges.
Epidermal cells outside the ridges en-
larged, with a thick cuticula. Medulla in-
terrupted by emply parls of various
length, its eells asterisciform. Lowest hract
long, with a narvow sheath, Inflorescence
manyflowered, in Seandinavian specimens
alwavs lax. Tepals (2.5—) 3—4 mm. nar-
rowly ovate, acuminate, outer ones longer.
Stamens G, about 172 as long as tepals,
anlhers L8—1 mm, 1-
as filaments, Stvle o, 0.5 mm, stigmata
0L.8—1.5 mm long. Capsule 3—4 mm, ex-
ceeding the tepals, trigono-oveidal 1o tri-
gono-ellipsoidal, mueronate, wsually dark

-1.5 times as long

brown o chestnut, glossy., Seeds c. (5
mm. obligquely ovoidal, reticulate, 2n=—40,

JF.oinflerns grows in fens and meadows,
and on wet, open soil. In Seandinavia it
is restricted to soils rich in lime. [F occurs
in Europe, N, I and 5 Afriea, amd SW.
to C. Asia, It has also been found as in-
troduced or causual in most other lem-

in poorer fens, in heaths, and in drier perate areas. In Seandinavin it is indige-
Fig. a0. Juncue effusuz 1. — A: Habit, =005, — B: Basal part, <05, — C: Common fype
of inflorescence, 0.0, [3: Rare form of inflorescence, =00, — E: Tepals and stamen,
A — F—Gr Capsules, 6. — H: Seed, 25 — I: Transect of stem below inflore-

scence, =30,

Bot, Notiser, vol. 124, 1671
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]:i.;:. 5, Juncns r'u"g_rfurrlr'l'lrfrrx L. — A: ”ullif, =05, — B: Basal Jl.‘l!'l, bl | ] = Com-
mon type of inflorescence, =085, — D: Rare form of inflorescence, L. E: Tepals
and stamen, X10. — F: Capsnle, X6, — G: Seed, 23 — H: Transect of stem below

infloreseence, 80

Dat. Maotizer, val. 124, 1971
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Fig. 52 Juncus inflerus L. A: Halit, = 0,065, B: Basal part, 0.5 — 0 Inflorescence,
<03, — D: Tepals and stamens, = 10, E: Capsule, 6. F: Seeds, 25, — G Transect
of stem below inflorescence, =0

nous only in Denmark, Skine, Oland and 53, Junens effusus L. = inflexus 1.,
Gotland, but has been introdueed in some Thiz hvbrid is maost similar to J. in-
localitics further north. fleeus in habil, though vsually taller and

Bot. Molisor, vol. 134, 1971
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Fig. 33, Juncus effusus * infleras. — A Transect of stem below inflorescence,

B: Inflorescence, = 0.5,

more light green, It continues flowering
until late auwtumn, when the parents are
already in fruit, The anthers are nsually
|:|u|:|;|"|:'.' 1|1_-1.'|-]|||!1.‘l:|..
variously developed: uvsoally it degener-
ates early but in some cases it may he
rather well developed, thongh nol pro-
and
the hybrid is intermediate. The
largest subepidermal sclerenchyma strands
are rather strong, with & enlarged  epi-
dermis cells outside, but most of them are

The capsule is wvery

ducing viable seeds. In  stem leaf

HI Ii.:’lll:lli'l:l.

not oriented owutside the largest vascular
bundles. These are projecting somewhal
inwards like in J. ¢ffusns. Some smaller
bundles are connecled oulwards like in
. effusns.

Joeffusng X oinfleroas ocenrs rather often
where the parents meet, and once formed
in a locality it persists because of ifs vege-
tative vigour. There are, however, many
misdeterminations of J. inflerus, hecanse
the seed setting of this species is often

Bot, Motl=er, val, 124, 1971
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Bl —

[ ] ']'1'|:.l:|]'\. and stomen, 10, — [} 1:'..'||_1:\u!l.'. .

disturbed by fungi or bad weather in the
northern part of its area. The stem ana-
tomy is very helpful for the determinalion
in eritical eases.

A4, Juneus conglomeratus 1. > effusuas L.

This hybrid is vsunlly most similar to
J. eonglomeratus in ils infloreseence and
capsule form, hut in the stem anatomy it
usually resembles J. effusus by a com-
paratively uniform epidermis and vascular
bundles projecling inwards. Many of the
largest selerenchyvma strands are, how
ever, oriented as in J. conglomerntns and
have o somewhat thickened cuticula oul

side, This hvbrid seems to he * comple-

tely seed sterile: the capsules are developed
but only rarely contain seeds.
L.oconglomeratus X effosns is very rare
in Scandinavia. [ have seen material only
from a few localities in Skine. The scar-
city of the hyvbrid may partly depend on
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Fig. o4, Jurncws conglomeral s
— B—0(- J!'l'.ll.lf't"ﬁi'i"ll.i"l'ﬁ.

the Fact that
parental species do only partly overlap in
most  localities, J.

the flowering limes of the
conglomeratus  slarls
flowering earlier than J. effusns. In con-
tradiction to these observalions there are
reports from Ceechoslovakin by KRISA
(1962 and from Britain by AGNEW (1965,
who stale the hybrid to be both more com-
maon and more fertile. Kiisa even
tains that there is =0 much inlrogression
Lhiat
effusus and J. conglomeratns is obsenred.

main-

the specifie  distinetion  between  J.

effusus. — A: Transect of stem below inflorescence, = 50,
<05 — D Tepals and stamen, =10, — E: Capsule, 6.

My own studies of conlinental herbarinm
material have, however, givemn quile con-
tradictory results on that point, [ think the
material ean without difficulty be identi-
Fied b the species in almost 100 %% of the
cases. Yet there may be differences in in-
terfertility between different populations
of the parental species, and their flowering
times may also coincide to a greater
extent in

dies, preferably ecrossing experimenis, are

some localiies. Further stu-

needed.

Bat. Noliser, vol. 124, 1071
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ABSTRACT

INTRODUCTION

MirssoN, . 1971 Studies in Montia L. Claytonia L. and allied genera VI The genera
Limnalsine Rveli. and Maxia . Nilss. — Bot. Notiser 124: 187 —207 %

The genera Limnafsine Bype. and Maria O, NiLss. (subfam. Montioideae, Paor-
lulacaceae) are circumscribed and their relations to allied genera discussed, On
aceount of florsl and inflorescence characters and pollen morphology the two genera
are placed in the Montia group of the subfamily. Their relations to remaining genera
of the group are uncerlain. The lwo genera are monolypic,

Limnealsine diffusa (Nurt.) Byps, is a moderale-sized, annual herh characlerized
by the petiolate, ovate 1o cordate leaves, The inflorescence is pedunculate with an
clongate common axis and normally one bract al the lowest lower, The involuere is
shorter than the tepals but equalling the capsule. The seeds are not keeled and have
a long, tap-shaped strophiole, Particnlar altendion bas been paid to branching habit,
leaf morphology and anatomy, and seeds and dispersal. The relation of L. diffusa
lo the annual Woenticstrpm species is discussed. [ grows in woods and some of its
characterislics seem o be correlaled wilh s {-|'1:||||-|'.::-.'.

Mecia howellii (5. WaTs) (b Niess, is a dwarlish, anonwal herh with decumbent
stems and branches. The flowers are very reduced and the involuere is longer than
the tepals, The inflorescence is fasciculole and has been interpreted as o redoced
seorpioid cyme that laeks pedunele and common axis. The stamens are usoally three.
The seeds are keeled and the strophiole is very minule, The devialing branching
habit and the redoction of inflorescence and Mowers are discussed with regard 1o
the predominant awlogamy of the species. The species is compared to the annwal
Montia species amd their relations are considered. Moxie fewellii grows in open,
moist habilals,

Limneadsiree and Mecia are sympairie and occur in a narrow, humid zone along the
Pacific coast of North America from Southern British Colombia to Northern Cali-
Fornim, The lwo hlh'i'il.-h are litle variable,

ihe Former group because of some com-
mon characters in inflorescences, flowers,

paper is a contribution 1o the g0 400 Jeaf anatomy. and pollen grains.

author’s series on the taxonomy of the
Montiv—~Clogtonia complex in the suah-
family Montioidear sensu PAX & HOFFMANN
(14} of Portulacaceae [NiLsson 1967,
1970, 1971, The complex was divided into
two groups by NiLssox (1970 p. 120), the
Mantia and the Clagtonia groups. The ge-
nera Limnalsine and Moria are placed in

The two genera are monolypic. Limnalsine
was established by RypesEnc [(1932) and
Maxia by Nisson (1967). The author has
fovoured a splitting of the Mantia group
into cight genera which constitute natural
units with defined circomseriptions. The
splitting may seem far-reaching, but is a
- !Ii':n-print distributed on April 5, 1971,

Bat, Natlaer, vol, 124, 1071
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natural way lo bring order o the taxono-
my of the complex and elueidate ils evolu-
Lio.

Although distinet, Limnelsine and Maria
have connections to the remaining genera
of the group, buat the relationships are
uneertain. Some  indicalions point o oan
affinily between Marin amd amnil
there are also a few which show a connee-
tion between Maxia and Limnalsine,

Muoutin,

The two genera are sympatric with a
distribulion in the Pacifie States of North
America. Their disteibution falls somewhat
outside that of other North American ge-
nera of the group, and it seems reasonable
to assume that this isolation has contri-
Imatend to their present distinetness. Limnal-
sine and Maxie have different ccology and
many of their characleristics seem to be
ecorrelated with this.

KEY Ti» THE GENERA

ORJAN NILSSON

MATERIAL AND METHODS

Only herbarium material has been available
{or this study. Material from the following
herbaria has been studied: BM, CAN, E#*, F,
G, GH*, JEPS*, K*, LA* MO, NY* ORE®*
0O5C*, 5=, UBC*, UC, V*, WS* WTLU"¥ {in her
baria marked with * the entire fimpofsine
amd Marie material has been examined; the
ubbreviations follow Index Herbariorom, Ed,
3, IiM4). Experience from investigations on
]i'l.i:hg malerial of relaled genera 1% considered.

Anatomical and palynological preparations
have been made from herbarinm specimens,
Some pollen preparations according to the
acelolysis method were made at the Palvnolo
gical Laboratory. Soloa, Sweden.

Some illustrations of organ details are ca-
mera lucida drawings made from preparations
in which the vascular syslem was slaimed
with safranin. The surrounding tissue was
usually made fransparent with lactic acid.
Dry material was soaked in water before the
leealinent. Some ilustealions, eg., those of
branching habit and inflorescences are ¢
grammalfic. The maps are hased on herbarium
malerial only.

1. Leaf blade ovale to cordate, di'\lil'lrﬂ:\ '|r|~|il:|'|:|h'. Flat el thin, hasal leaves rosolole,
Inforescence with axis and peduncle. Involuere shorter than the tepals. Stamens five

Style longer than the avary.

2. Leaves linear to lin

Seeds not keeled,

with a long. tap-shaped strophiole
Sttt b ik i 1. Limnalsine p 188

respalbulale, nol dl-\.-lllﬂ ty peliolate. Infloreseence withoul axis

amd peduncle. Involuere longer than the te rmln. Slamens usually three. 5tvle hranches

almost sessile. Seeds keeled with a minute, not protroding strophiole .. .

1. LIMNALSINE KRyDpRERG, N.
Flora 21 (4): 295 (1932).

American

Clagtonia 1. § Naiocrene TORREY & GRAY
1858 . 2 —02 p-p.i Clagtonia % Ligenia
#x¥E Monftastrem GRAY 1887 pp. 280—283
p.p: Clagtonin sect. Montiopsis v, POELLXITE
1032 p. 281,

Montia L. p.p. in GREEXE 1891 p. 181; Mon-
tin [secl.| Montinstrum (Gray| Romixsos in
Gray 1897 p. 276 pop.; Montio sect. Limnal-
sine [Kyvow) Pax & Horrumans 1934 p. :
ditto sensn Swaxsox 1966 ¢ 232,

The genus is monolypic;
tion, see under the species.

for descrip-

Type species: Limnalsine diffusa
Rypr. (cf. RYDBERG Le.).
Bot. Notiser, vol. 124, 1971

(NuTT.)

.2, Maria p. 108

Limnalsine diffusa (NurT.) ByvnrERG, N.
American Flora 21 (4): 295 [19352).

Clagtanian diffusa NuTTaLl in TORREY &

GRAY 1838 p- 2 Manlia Jf.;ﬂ'uml |_?‘|:1"|'T.'|
GREENE 18S1 p. 181,
Non Clagforio dif fusa (GILL) KusTZE

1801 LR a7 == Celerned rereen r]'r'lflf'arml (i”.T-.l.

DR IGINAL COLLECTION: [USsA, Washing-
ton| Oregon | NUTTALL; K leclolype, isolvpes
in NY and probably in GH. K; cf. PIPER 1906
po 25l “Type locality: In pine woods, a few
miles above Fort Vancouver., Collecled lr:l.
Nullall.™}

Some specimens of {he nrigi:nnl collection
are labelled “Oregon, mu_ul». (GH, K, NY}.
NUTTALL was probably irresolute aboul the
name of this species, The \|n-unu-n~. from Gl
and K were ealled Clagtonin * procumbens.
This name was deleted im the NY .li;:u:l:ilm'n




LIMNALSINE AND MAXIA

amid replaced by diffusa, In the lectolype only
the name €. diffusa is given.

Annual, glabrons, small o moderate-
sized herb, Primary root rather thin, per-
sistent with fibrous, Interal branches (Fig,
1 A). Siem almosl terete, £ sappy, some-
times (in sunny sites) turning reddish, 49—
24 em high (usually 8—13 em), 0.8—3.3
mm thick, erect to ascending, usually much
branched, branches ascending or diffusely
spreading, main stem ollen not distinet
(Figs. 1 A: 2 A); basal internodes very short,
up to c. & mm, upper internodes 1—8 cm
long (usually 25 cm). Leapes simple, en-
tire, nsnally numerows on flowering plants,
alternate, at the stem-hase in g many-leaved
rosette  persistent till anthesis, flat and
thin, distinctly petiolale; leaf-base slightly
dilated and somewhat clasping: petioles
flattened, often narrowly winged and some-
times triple-ribhed almost to the base (Fig,
d A Blade with a reticulale veining and
a distinet, often dark hydathode at the
apex: rosette-lenves 1.5—7 em long (usn-
ally 3—3.5 cm|. petiole somewhat longer
than the blade (fusually 1.1—1.7 times lon-
ger], 0.8—4.3 em long, blade 0.6—3.5 em
long and 00L5—2.7 em broad, hroadly ovate
foy almost eordate, base truncate to subeor-
date, apex £ obtuse; cauline leaves (.8—
6.5 cm long, in succession smaller up-
wards, petiole of upper leaves usvally
somewhat shorter than the blade, blade
0.53—3.0 em long and 0.3—2.2 em broad,
cordate to ovate or broadly lanceolate,
with a subeordate, cunenle
base, sometimes with unequal lobes, apex
acute to subacute [Fig. 1 C). Stomala very
numerouns on both sides of the leaf, irre-
gularly spaced, slightly sunken on the
adaxial side: subsidiary eells Incking: guard
cells with distinel onter and inner ledges,
the inner minute (Fig. 1 100; leal epidermis
very thin, cells rounded to oblong with +
undulating side walls, cuficle thin and
smooth, Inflarescences usually several, 7
43 (oceasionally 3 or up to 140} per plant,
pscwdolateral or very occasionally terminal
seorpinid cymes, axis normally elongate
(Fig. 3A), 0.5—2.5 em, sometimes wilh

Iruncale or

15%

one or few internodes not developing (Fig.
3 B—0); Mlowers 2—10 (usually 4—7) per
inflorescence, usually one in anthesis per
day, homogamic, allogamous or autogam-
ous, Peduncle £ erect, elongale, 0.7—3.6
cm {usually 1.5—2.5 em). fAract normally
one, apposite the lowest pedicel (some-
times one or two additional), 3.0—8.0 mm
long, 1.8—3.8 mm broad (usually 3.5—5

#2230 mim), usually ovate, half-elas-
ping at the base, acate to obtuse and some-
times apicolate, green and papery, some-

times with very narrow, while marging
towards the top (Fig. 1 B). Pedicels erect
and 0.3—0.7 em long at anthesis, after
anthesis nsually sharply reflexed from the
base, growing up to 0.9—1.8 cm, erect at
maturity. Jovalucral leaves two, opposite,

almost equal or the outer slightly longer
than the inner, the outer laterally elasping
the inner at least at the base, verv thin,
persistent, broadly obovate, truncate or
often obtuse and apieolate, at anthesis
1.5—2.4 mm long, after anthesis growing
to 2.1—3.6 mm long (usually 3.0—3.5
mmj, and 2.3-—3.2 mm broad, usually as
long as the capsule or slightly shorter,
green with a very narrow white margin
(Fig. 2 B, C). Teprlz five, almost equal in
size and shape, ohovate to broadly oblong,
3.3—4.5 mm long, 1.5—2.2 mm broad,
usually twice as long as the involuere,
aseending at anthesis, obluse o truneale
or slightly  emarginate, usoally  distinetly
petiolate, petiole 0.5—1.0 mm. all at the
Iase laterally shorily connate in a length
of 0.1—0.2 mm, pink o almost white;
veins in the tepal blade undulating: tepals
often persistent (Fig. 2 D). Sfamens Tive,
equal, opposite the tepals, 24—3.3 mm
long, about 3/5 of the tepal length, free
from each other bul filaments dilated at
the hase and adnate to the tepal for 04—
0.7 mm; anther 0.3—0.5 mm long and
0.3—0.5 mm broad, ovoid to globose, medi-
fixed, mot versatile, laterorse, white to
vellowish (Fig. 2 D). Owvarg obovoid, 07—
1.0 mm long, 0.4—0.7 mm broad, with
three ovules. Stgle about twice as long as
the ovary, 1.9—2.2 mm, sharply set off

Baot, Notiser, vol, 124, 1971
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from the ovary and falling off from a
distinet point after anthesis, Sfple branches
three, comparatively long, 1.0—1.3 mm,
slightly diverging at anthesis, with very
closely set, long papillae on the adaxial
face (Fig, 2 E). Capsule ohovoid or some-
times pear-shaped, with a distinet apical
point formed by the stvle base, somewhat
triangular, 2.3—3.0 mm long, 1.8—2.2 mm
hroad, slightly trisulcate at the base [Fig.
2F|. Seeds obovate, somewhat flattened,
1L.d—1.5 mm long, 1.0—1.2 mm broad,
0.0—0.7 mm thick, not keeled, attachment
plate in a depression; strophiole compara-
tively large, protruding, tap-shaped, 0.3

0.3 mm long, white; testa slightly collicu-
late to almost smooth, with distinct cells
in regular, concentric rows, black, dull
to somewhat glittering (Fig. 2 G). Pollen
graing spherical, 42-—44 p in diameter,
pantocolpate, usually with 21—24 colpi,
10—12 u long: sexine tectate, with sparsely
set small spinulae, punetate or serobiculate,
vellowish white (ef. NiLsson 1967 p. 352).

HISTORICAL SURVEY

Clagtonia diffusa was deseribed by NuT-
TALL (in ToRREY & Gray 1838 pp. 201
202), and the species was together with
some others placed in the “section™ Neaio-
crene. After the deseription NuTTarn add-
ed, “A very remarkable species with much
of the hahit and appearance of Stellaria
medie, except that the leaves are alter-
nate.” In 1887 Grav transferred . odif fusa
fo the “section” Maonliastrem (Hooa 1913,
where it was placed together with €, finen-
ris and C. dichotoma (cf, NiLsson 1971 p.
90), In 1932 v, PoELLxiTZ established the
monobypic section Montiopsis for
.. diffusa. GREENE (1891 p. 181] trans-
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ferred the species to the genus Monfia,
The new genus Limnalsine, with the one
species L. dif fusa, was established by Bvn-
BERG in 1932, His generic concept has been
followed here,

Pax & Horersmany (1934 p. 259) and later
Swaxsoxn (1966 p. 232) applied the name
Limnedsine for the section of Monfia in
which they placed M. diffusa. However,
this is inadmissible because of the older
section name Montiopsis [see above), which
ought to have been adopted according to
the ‘International Code’ Art. 4.

STEM AND BRANCHIMNG HABIT

The development of the main shoot is
slow or suppressed in the autumn which re-
sults in shorl basal internodes and erowded
leaves. At the nodes in this rosetle some
lateral branches develop, the number de-
pends on the staiure of the plant. in the
next spring the main shoot and the lateral
branches grow rapidly and the internodes
Iecome very elongate. In this stage further
branching is sparse, The main stem turns
erect and the branches become ascending
to erect, The main stem and the branches
often have the same and thus the
pasition of the main stem is often obsenre,
The branching is not restricted to any
specific part of the plant although it is
sparse towards the base and often very
rich in the inflorescence region. Laler
branches may develop al every node (Fig.
2 A}

The hranching is wsunally very regular
and  follows s system  diagrammatically
illustrated in Fig. 2 A, The system has a
psendodicholomous appearance, and seve-
ral similarilies lo that of Moenfiastrim
dichotvmnm (NILssox 1971 p. 93], A regn-

size

Fig. 1. Limnalsine diffusa.

= A: Habit. * marks the first inflorescence of the main stem,
o marks accessory shools. — H: Four bracis, showing wvaria

ition. — = Leal series {(not

o

complete), the left leal from the rosette, the remainder in suecession from the base to the
top of a branch, — I} Leaf epidermis with stomata, from adaxial side. — E: Stem stele in
cross-section, simplified, somewhat above the middle of an internode, al the node above

ong inflorescence, one leal and an sccessory shoot; 1)

endodermis, 21 xvilem, 3} hollow of

pith, 4] cclls with thickened walls, — F: Stem epidermis in cross-section,

Bot. Notiser, vol, 124, 1971
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lar feature in the branching is that the
internode of the primary shoot is shorter
than that of the lateral branch, often only
half as long.

Each shoot is terminated by an inflores-
cence (Hoes 1913 po §) and the growth
is continued by lateral branches in a sym-
podial manner, In the sympodium the in-
florescences have a pseudolateral position
il develop suecessively with one at each
node arranged in a 2/5 spiral. The growth
of the sympodium conlinues in such o
way that true terminal inflorescences are
very rare and appear only when the growth
of the plant ceases and further lateral
braneches fail to develop.

The plants often beeome vers riehly
branched and numerous infloreseences de-
velap. The branching is sometimes further
increased by means of aceessory shools,
These develop in or usually below the in-
florescence region, and are axillary. Often
they are somewhat weaker than the ordi-
mary  shoot,  but  inflorescence-bearing,
There is never more than one necessory
shoot the infloreseence
region the branching is restricted to the
svslem  described  above  and  acecessory
shoots seem to be the only way to increase
the branching and the number of inflores-
cences bevond the initial limil. Aeeessory
shoots are rare in the group, and fimnoal-
store diffirge is the only species in which
thew are commonly aecurring.

Swaxsox (1966 p. 2300 illustrates the
branching hahit of Limnalgine, bul some
features of the diagram show that it las
been misinlerpreted,

at each node. In

The stem anatomy of Lo diffusa has
some deviating features but is in general
similar to that of other genera of the
Montin group, The epidermis cells are
lomgitwdinally elong
zeal by their thickened inner wall. The
stomata are sparse, The cuticle is very
thick and particularly thickened laterally,
and ils surface is smooth [Fig. 1 F). The
corlex is comparalively thick, sappy, open
and assimilatory, and consists of large, in
cross-section rounded cells. The endoder-

are character-
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mis is rather distinet but with hardly dis-
cernahle Casparian dots, Near the stem
hase the xylem wsually forms o conlinuous
ring in cross-section, but in the inflores-
cence region it is split up into separate ele-
ments by several gaps, There is o wide leal
gap and three almost equal vaseular bund-
les of the leaf trace. The pith is usually
widely hollow. A characteristic of the stele
is the poorly developed thick-walled, fibre-
like cells [pericvele) inside the endoder-
mis, Sometimes they are completely lack-
ing but wusually they oceur in some small,
scattered groups (Fig, 1 E).

LEAVES

The leaves of L. difjosa alternate in a
2/5 spiral. The plant is a winter annuoal
which hibernates as a hemiceyplophyle in
a rosulate stage, and al least some of the
rosette leaves persist antil finwering, The
leaves of different parts of the plant vary
in size and shape, A leafl series is shown in
Fig. 1 C [some leaves omitted).

The veining of the blade ean be charae-
terized as reticulale. The midvein ends
near the leaf apex in a very distinet, more
or less swollen hydathode that darkens on
dry specimens.

The nature of the petiole is somewhat
uncerlain. Usually it has three distinet
veins from the base and is Flattened and
often somewhat winged., The leaf base is
only slightly dilaled and is not sheathing
as in most other genera of the group
(Swansoy 1966 p. 232). The vascular
bundles to the leaf are vsually free almost
from the next lower node and marked on
the stem as @ usnally distinet ridge below
the leaf. Thus it seems that the petiole
consists of a free parl and a part coales-
cent wilh the slem (Fig. 3 A).

The epidermis is very thin. The cells
have more or less strongly undulating side
walls and are variable in size and shape,
The is thin {n the
blade the slomala are irregularly spaced
but an the peliole they often oceor in dis-
tinct rows, The mesophyll is differentinted

culicle and smooth,
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Fig. 2. Limnalsine dif fusa. A: Diagrammatic drawing of o parl of a plant, showing the
tyvpe of branching, hroken lines indicate amitted bramnches, arrows lateral shoots, * and o
aee Fig, 1 A B: Outer involueral leaf. - C: Involuere and |':|]|\.||I|'_ I Part of the
perinnth with stamen. — [ Pistil. — F: Capsule. —- (i: Seeds, the left in laleral view, and

a parl of the lesla in Hhe square ik 5
I I ke testa in : L Bob, Noliser, vol. 124, 1971
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in a rather compact, adaxial palisade par-
enchyma and a lower, very open, spongy
parenchyma. No mechanical tissue ocenrs
in the very thin leaves.

Lo diffusa grows in woods, and several
features of the leafl, e.g., shape, horizontal
direction, texture, and anatomy, seem to
have evolved as adaptations for a life in
the shade. Occasionally plants grow, eg.,
in wood clearings: such planis are generally
more small-leaved and often turn reddish.

INFLORESCENCES
The number of varies
with the development of the plant. In the

upper part of the plant there is usually one
inflorescence  al node [Fig. 2 A).

inflorescences

CVery

Normally a lateral branch opposite the in-
florescence continues the growth of the

shaoot. The first infloreseence of the ma
shool flowers simultanously with the lower
omes of the lateral branches,

The inflorescence is a several-flowered
seorpioid eyme of the Lype thatl prevails in
in the Montie group. It is always pedun-
culate and the peduncle spreads opposite
a leaf (Fig. 3 A}, In bud the inflorescence
is apically coiled, but becomes straight and
ascending to erect al anthesis. Opposite the
base of the lowest pedicel there is a thin,
green and papery bract, resembling the
leaves in texture. The hract is usoally 3-
nerved, but the nerves are not alwavs
distinct; its shape varies (Fig. 1 B). Ae-
cording o Hows (1913 p. 8), the bract
has the same shape as the ordinary leaves
which is a much misleading statement.

Fig, 3 I illustrates disgrammatically the
usuwal tvpe of inflorescence of L. dif fusa.
However, some divergent types (Fig. 3 C
() oceur and addilional braels are rather
commaon particularly in the terminal part
of the inflorescence. Sometimes one or a
few internodes of the common axis (espe-
cially the basal) do not develop or ocea-
sionally all fail to develop (Fig. 3 D). Simi-
lar divergences oceur in Crunocallis (N1Ls-
sON 1970 pp. L34—135) and Montiastrim
(NiLssoN 1971 p. 107).
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The involuere equals the capsule in
length and is many-ribbed (Fig. 2 B, C).
It is very thin and perishable {often rup-
tured in dry material) and nolt as persi-
stent as in other genera of the group,

FLOWERS AND POLLINATION

Anthesis occurs in one or very rarely
two flowers per inflorescence per day, At
anthesis the pedicel is erect and thus the
flower is directed npwards, After anthesis
the pedicel reflexes, usually sharply, from
the base and clongates, and at maturity it
is again erect.

The flowers are up {o about 4.5 mm in
diameter and pink to almost white. Their
individual altraction value secms almost
insignificant, but on the same plant there
are usually several flowers in anthesis
simullaneously, which mav increase the
altraction. Very minuie neciaries occur at
the avary base. After fading, the tepals are
often persistent, sometimes till maturiby,

The five stamens are all perfect; no flo-
wers with three stamens seem o Occur.
The filaments are ascending at anthesis
and do not curve inwards. In five exami-
med flowers there was an average pollen
production of 320 grains. The divergence
of the style branches takes place simul-
taneonsly with the dehiscence of the an-
thers. In the expanded flower the anthers
do not come in contact with the stigmas.

Morphologically, the flower of L. diffosa
belongs o the allogamous type described
by Nissox (1971 p. 110). However, the
flowers have some characteristies which
do not fit entirely with that type, eg., their
small size, the non-versatile anthers, and
Lhe homogamy. In these features the Flow-
er forms a transition to the autogamous
type. No cleistogamous (owers occar, but
bud-pollination  seems to be rather fre-
quent which is indicated by the anthers
which oflen dehisce in the bud and by
the faet that almosl all examined open
flowers were pollinated. The nearly al-
wavs perfect seed set also shows that
aulogamy must prevail. Only in a few eap-
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Fig. 3. Limnalsine diffuza, — A: Part of stem, inllorescences, and leaves, showing hranching

and vascular system, 1) peduncle, 20 bract, §) axis, 4) pedicel, §) accessory shool [somewhat

simplified). — B—G: Inflorescences, highly simplified, showing variation. — IB: The normal

|}"|'h'. — : Additional bracts, - I'v: Reduction of the axis. - E—F+: Reduction of some

internodes of the axis and additional bracls, — G: Bract in coalesecnce with Lhe axis over
ane irllt'l'lll.lill.‘.

14 Bot. ¥otiser, vol. 124, 1871
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sules less than three seeds were found.
Although self-pollination seems to be pre-
dominant, cross-pollination very probably
cecurs, bul its exlenl must be determined
v Tield studics and experiments.

The pollen morphological relations be-
tween Limnalsine and Wonbtiasirom were
disenssed by Nissox (1971 p. 111).

SEEDS, DISPERSAL AND
REPRODUCGTION

The most conspicuous fealure of the
seed is the long, protruding, white and tap-
shaped strophiole (ef. below). The testa
i5 uanally dull and its cells are distinct and
vaulted. Those of the central parls are
rounded while the lateral ones are some-
what elongate (Fig. 2 G). The cell surface
is provided wilh minute processes, The
eolyledons have an obligue position in the
seed.

In the ovary there are three almaost com-
[rlete sepla which may be persistent almost
until fMlowering. Fragments of them often
remain as i small tap at the lop of the
valves. In other
group the sepla decline very early in onfo-
geny and no fragments remain at maturity.

genera of the Mondio

The capsole opens with three wvalves
which split to the top of the capsule groo-
ves, In Limnoafsine the valves are never as
strongly reflexed and involute as in the
ather genera in the group (NiLssox 1971
. 113). The lignified elements in the epider-
mis cell walls of the valves are slender
andd the epidermis is comparatively thin.
The active seed dispersal mechanism is of
the same type as in the rest ol the group,
but seems less effective,

L diffusn is the only forest plant of the
Montio group, and like other such spring-
Blooming plants its seeds arve provided witl
a large strophiole. Ants often play an
important rdle in the dispersal of such
seeds. I is possible that L. diffuse is myr-
mechorous too, which may compensate for
the reduced funetion of its own dispersal
mechanism, Some Claglonia species are
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alsa forest plants, and they have almost
as large a strophiole as Limnolsine.

Well-developed specimens of L. diffusa
Lhave a very large sced production per
plant, the largest in the Montia group, An
ordinary plant may produece abonl G00—
700 seeds annually: in an exceplionally
well developed plant the number was ¢,
2500, In spite of this large seed production
the species never seems to be abundant in
its natural habitats. Its ecological demands

v probably very special. “Only o few
individuals” is an often cecurring nole on
the labels.

The eollections of this species usnually
consist of a few specimens only, and thus
it is difficult to determine the variation
within the populations. However, a few
collections are vich and morphologically
very homogeneons.

VARIATION AND RELATIONS

L. diffuga is a rather uniform species:
mast of the variation in the material seems
tor he modificative and coneerns mainly
plant size. However, some genelic variation
octurs, which is indicated by some diffe-
rences belween the collections, eg., in leal
shape and flower colowr, A few collections,
c.g SparsaiTi 4858 and Rose 42068 (cf,
Appendix), are charocterized by rather
decp pink flowers, whereas they while
in most other collections. The local popu-
lations secm fo be uniform.

Limnalsine and the annual Monfiastriem
species have some characters in common.
The resemblance in the branching habit is
of particular interest. Both also have alter-
naling leaves and sia inflorcscences.
Limnalsine differs from the annwal Man-
fingtram species in the following charae-
ters: leal shape and apatomy, stomata
lncking subsidiary cells, postanthesial pe-

ilar

dicel direction, involuere shape, siee and
texbore, S-staminate flowers, and
phology of seeds and pollen grains,

The difference between the two genera
is more obvious if the perennial Monfias

TTHRT -

Irum species are included in the com-
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Fig. 4. The distribution in western North America of A: Mexia howellii, and B: Limnalsine
alif funxer,

parison. The above characters and others
give the genus Limnalsine o very distinet
and matural circomseription. Some of the
mast conspicuous external characeristics
seem to be correlated with its deviating
eeology. A few characters in leaf anatomy
and seed morphology and the similar dis-
tribition may indicate an affinity between
Limnafsine and Maxia. The other genera
af the group, e.g., Montia, Naiocrene, Neo-
jraxia, and Mona are more deviating.

DISTRIBUTION AND HABITAT

Litraweddsinee olif fusa oecurs along the Pa-
cifie Coast of North America from Vancou-

ver Island to San Franciseo Bay, The dis-
tribution covers mainly the Coast Ranges
and the western slopes of the Cascades.
The species is restriclted to a rather narrow
area along the coast and reaches its east-
ernmost localities in the valley of the lower
Columbia River, The distribution is almost
continuons and centres in northern Cali-
fornia in the counties of Humboldt, Men-
docino and Del Norte. The species oceurs
in the following stales: California, Oregon.
and Washington in USA and British Co-
lumhbia in Canada (cf. RvDerERG 1932 p.
295, Annams 1964 p. 124, Hirencock et al.
1964 p. 209; Appendix and Fig. 4 B).

Baot, Notiser, vol, 124, 1951
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Maxin has a similar but more restricted
distribution and seems to have a more
northern centre (cf. p. 205 and Fig. 4 A).
Limnalsine diffuse is a rather rare species
and recent eollections are sparse. It oceurs
in the Humid Transition to Transition
£omes from near sea level to an elevation
of c. 1000 1.

L. diffuse is a forest plant, occurring
mainly in shady places in moist and cool
coniferous woods, often with Douglas fir
and redwood. More occasionally it has
bren eollected in open sites, eg., cut or
burnt places in the woods, In northern
California the species may occur in the
shade of, e.g., Psendotsuga menziesii, Um-
hellularia ealifornica, Alnus spp., Cornus
sppr. Frorinns oregona, Coercas chregsn-
lepsis, Sombucus spp., and Segnoeic sem-
pervirens, Swanson (1966 p. 239) suppo-
sed that the species was more widely dis-
tributed in the late terliary, when the
coastal coniferous forests were more ex-
tensive in western United States.

FLOWERING PERIOD: (April—) May

to July.

2, MAXIA ). Nissow, Grana Palynol, 7
(2]): 359—360 (1967).

Montin L. p.p. sensu 5. WaTsoxn 1882 p. 191
Montia [secl.] Monpfiostram (GraY) BOBINSON
in GRay 1897 p. 276 pp: Monlia sccl. Mon-
tiwstrenm  (Gray] Pax & Horrsmasy 1934 p.
259 pop: Montie sect, Nontia sensu SwaANsSON
1966 p. 232 pop.

Claytonia § Limnia **%* Mopkiasirem Gnay
LBST p. 283 p.p.; Clagtonia L. p.p. sensu PIPER

Fig. 5. Maria howellii. —
B: Diagrammalic drawing of A, show
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1908 p. 251; Clagtonia seel. Prendo-Clagfania
¥. POELLKITE 1932 pp. 251—282 p.p.

Montiastrim (GRAY] RYDR, p.p. in RYDBERG
HEE2 pp. 2095—21H.

The genus is monotypic; for description,
see under the species.

Type species: Maria hrowelfii (5, Wars,) 0,
NiLss, (cf. NiLssow 1967 lel).

Maxia howellii (5. Wars.) {0 Nissos,
Grana Palvnol. 7 (2): 360 (1967,

Montio Howellit 5, WATS0N 1882 pp. 191
192; Claygtonin dichofoma NUTT, pp. in GRAY
1887 p. 284: Clagtonia Howellii (5. WaTs.)
Prrer 1306 p. 251; Montiastrem Howellii |8,
WATs.) RYDRERG 1932 p, 296,

ORIGINAL COLLECTION: [USA] Oregon,
Sauvie's [sland, May 1583, J. & T. J. HOWELL
(K lectotype:; ef. PIrER 1908 p. 251; “Type
locality: On Sawvies Island, in the Willamelle
River, Oregon. Collected by Howell™).

There are several specimens of Lhis species
in different herbaria (CAN, F, GH, K, NY,
ORE, W5; cf. Appendix p. 207} collected in the
same locality, Sauvie's Island, by J. and T. J.
HoweLL, either by both together or singly,
from 18582 to 1886, The specimens of these
|:'v|||||:'1'|i1|r|\_, are all a.i!i'li'nl', 1,*.;,’.. i1| |:||,-'|.'l,~|f’:|]'|n-
ment amd size, and might have been collected
at the same time. My previous choice of lecto-
I_\'|r|,~ |:_'.\|-II_‘i.'in.\i 19657 - E60) must be :|'|,-Ij1~|'l|,-:|
because it was preceded by the one stated
ahowve.

Annual, glabrous, dwarfish and very
slender herl, often forming small, loose
mats (Fig. 5 A). Primary root thin, with
fibrous branches, soon replaced by adven-
titions roots from the bhasal parts of stem
and branches. Stem terete, 1.0—9.5 cm
long (usually 3—6 cm), 0.3—0.7 mm thick,

A: Habit, ® marks the first infloreseence of the main stem. —
ing branching habit, * see A; arrows indicate lateral

shoots. — C: Part of the stem wilh leaves and inflorescences showing the branching and
the vascular systemy, 1-—4 = pedicels in order after development [somewhat nimpliFiHll. —_
D—E: Inflorescences, highly simplified: D, the normal type; E, the lower pedunculate, —

F: Bract. — G: Leaf margin in cross-section [{simplified).

H: Epidermis of the adaxial

leat side, guard cells spotted, subsidiary cells hatched. — [: Stomata and leaf epidermis in

cross-seclion, -

- Slem i,-|rii:|1,-rr|||i~c eells in cross-seclion

K: Stemn slele in cross-section,

somewhal above the middle of an internode, at the node above one inflorescence and one
leaf (simplified), explanation in Fig. 1 E.

Eot. Notieer, vol, 124, 1971
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erect 1o ascending or decumbent, mode-
rately branched: hranches somelimes se-
condarily branched, basal parts of the stem
and branches often creeping, basal inter-
nowles rather short, 2-—6 mm, the upper
ones somewhat longer, 214 mom (usually
T—10 mm: Fig. 5 B). Leaves simple, en-
tire, usually rather numerons on flowering
plants, soon withering in the basal part of
the stem, alternate, ofien erect to ascending,
rather thin and flat, lincar-spathulate 1o
almost linear, indistinetly petiolate, 05—
2.5 cm long [(usually 1—2 cm), 0.3—1.8
mm broad; “blade” 2—% mm long, 3-ribb-
ed with o narrowly euneale base and an ob-
tuse apex without a distinet hydathode:
“petiole” very narrow; leaf base much
dilated with broad, very thin, hvaline mar-
gins, almost perfectly amplexicaul, form-
ing 2 sheath about 2—5 min long. Stasata
on both sides of the leaf, sparser on the
abaxial face, somewhat sunken; subsidiary
cells usually distinet, 2—4, lateral (Fig.
5 Hj: guard cells with a distinel, broad but
thin external ledge, the internal very mi-
nute (Fig. 51): leaf epidermis thin, cells
olbilong (o square in outline with almost
strmight side walls, along the leal margins
with a group of elevated, distinet eells
(Fig. 5 G); eoticle smooth, rather thick,
particularly on the marginal cells, Tnffo-
rescences usually 2—12 per plant, pseudo-
lateral or very oceasionally truly terminal;
Mowers 1—6 (wsually 3—5) per inflores-
cenee in fasciculate, reduced cymes oppo-
site a leal (Fig. 5 G, D); axis and peduncle
normally lacking, Bract one, at the base of
the inflorescence, hivaline, very thin, (L6

1.6 mm long, 0.8—1.7 mm broad, clasping
al the base, very broadly ovate, obtuse Lo
almost truncale, apiculate. Pedicels nsually

vecurved like a bow, or hooked before, at
aml after anthesis, at maturity and rarely
at anthesis T erect, at anthesis 0.5—2.5
mm long, after anthesis growing up (o 3

10 mm. Floers homogamic, obligately au-
logamous, mainly eleistogamons and very
reduced. Tnoofucral feaees Dwo, opposite,
almost equal, the outer only very Lriefly
clasping the inner at the base (Fig. 6 E, F,
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thin, green, persistent, ovale to broadly
ovale, obluse to acute, al anthesis 0.4—0.8
mm long, at maturity 0.8—1.2 mm long,
E-—1.1 mm broad, distinctly shorter than
the capsule {Fig. 6 Ep. Tepals five or some-
times

two, when live those opposite the
stamens smaller, when two those apposite
the stamens lacking, larger tepals 0.5—0.7
mm long, 0.2—04 mm broad, smaller
tepals e G4 mm long and 0,15 mm broad,
tepals laterally connate at the base for c.
0.2 mm, ohovate, obtuse, somewhat shorter
than the invoelucre, whitish (Fig. 6 A, B):
pelimes a deep slit between two of the
staminate tepals, Stomens normally three,
very rarely five, equal, opposite the tepals,
;A—0.5 mm long, free from each other
butl filaments dilated at the base and ad-
nate to the tepals for o, 0.2 mm; anthers

all

e, 0.1 mm long and c. 0.2 mm broad, very
broadly oveidal, medifixed, not versatile,
laterorse to almost imtrorse, pink (Fig. 6 A,
[3). Qeary broadly obovoeid, 04 mm long,
with three ovules. Stgle bronehes short, e,
0. 1—0.2 mm long, diverging, almost sessile
with small. sparsely set papillae mainly
o Lhe adaxial face (Fig. 6 C). Capsufe very
broadly obovoid, 4.9—1.2 mm long, 1.0

1.3 mm wide, slightly depressed at the top,
somewhat friangualar, distinctly trisuleate
al the base amnd with a small bulge at the
top of each groove (Fig. 6 D). Seeds obo-
void, flattened, .8—0.9 mm long, 0.6—0.7
mm wide, sl 0.4 mum thiek, with a rather
distinet, low Keel almost all aronnd; attach-
ment plate in a depression, strophiole mi-

nule, scarsely  profruding, whitish  (Fig.
6 Gy testa smooth, eclls almost indiseer-

mahble, oblong, ineconcentric rows, cheslnut
black, very shining. Pollen groins spherical,
22— 25 uin diameter, pantocolpate, wsnally
with 12 colpi, tectate with 1.2—2.1 p high
verrnecaes, puncla lncking, sexine of a uni-
form thickness. pink (cf. NiLssoxN 1967 p.
254).

HISTORICAL SURVEY

In 1882 Meutine howellli was described
by Warsox, Gnav (15887) confused this
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Fig 6. Mewinn hewpellii. — A

are reduced, — C: Pistil. — 13 Capsule.

lower leaf is the inner. (i

species with  small forms  of  Claglonia
dichotonm, which was placed in the “sec-
tion”™ Momlinstram of Claglonie (cf. NiLs-
0N 1971 p. 9. As a separate species of
the genus Monfio, M. homwellil was retained
in the section Montiesfrom together with
M. linearis and M. dichotoma by Ropix-
SsON in Gray (1897 p. 276) and by Pax &
Horrsiaxy (1934 p. 259). These three spe-
cies were placed in the section  Psepdo-
Clgtonin of Clagtonin by v, POELLXITZ in
1932, The genus Monfinsirum was estab-
lished by ByvnpeErG in 1917 amd in that he
placed M. hoewellfi in 1932,

SWANSON (1966 . 2320 reslricted the
section Moentivstrim (of Montia) to include
M. linearis and M. dichofome, and trans-
ferved M. howellii o the seelion Monlio,

B: Perianth with stamens, in B the tepals opposite the stamens
2t Involuere amd capsule. — 12
Seeds, the left in lateral view,

Involucre, the

In this section it was placed together wilh
M. Fordernne L. s, bab,, M. apstralasica (HOOK.
f.ip Pax & Horrs., and M. clhamissei
(LEDESL.) GREENE. The circumseription of
the section Mantic seems rather diffuse
and it eonglomerates species which have
very vague characters in common and do
not show any evident relations.

For M. howellii the genns Mario was
cslablished in 1967 by NILSSOX.

In peneral habit M. howeffii is rather
similar to some annual Montio species.
This resemblance was pointed oul already
by Watsox, and JeErsox (1917) emphas-
ized the similavity and supposed M. howelli
to be an alternate-leaved variety of M.
Feerubenine,

Baot, Notiser, vol, 124, 1671
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STEM AND BRANCHING HABIT

The stem of Maria howellii s usually
much branched and the branches are not
confined to any distinel region of the plant,
although basal branching is somelimes pre-
dominant. The main stem and the
branches may often be repent in their
basal parts and adventitious reots develop
particularly al the nodes. The mode of
branching of the plant indicates that it is
a winter annual, The lowest internodes are
very short, the development of the main
stem is suppressed, and the basal leaves
are withered atb the
ching development is similar to that of
some winter annual Wondia species and to
Montiastruom dicholomom  (NiLssox 1971
[r. 104},

In the spring, the main shoot is soon
terminated by an inflorescence and the
continued growth is by lateral branches
which usually constitute the main part of
the plant. The branching is svmpodial and
diagramma

anthesis. The bran-

cally illustrated in Fig. 5 B,
In the sympodium the terminal inflores-
cenees hecome psendolateral, becanse they
are overtopped by lateral branches: only
very occasionally the inflorescences have
a truly terminal position. In the upper
part of the plant the hranching is nsually
very regular with an inflorescence at every
second node, This tvpe of branching is
different from that of any other genus of

the Mondia group. In the other genera with
alternale leaves, eg., Limnalsive and Maon-
tirsfrum, inflorescences may  develop  at
every node.

The stem anatomy is similar (o that of
other genera of the Maonlia group. The
epidermis has a rather thick eulicle which
is wrinkled (Fig. & J]. The eells are long
with straight side walls and a thin inner
wall. The cortex is very open and assimila-
tory, and consists of comparatively large
cells, Its innermost part is differentiated
as an endodermis of large cells with rather
distinet Casparian dots, Immediately inside
the epidermis is a rather thick continuous
layer of thick-walled fibrelike cells {peri-
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evele), The xylem part of the stele forms
in transection a ring which, however, is
split by a wide leal gap below the nodes
(Fig. 5 K}. The number of vascular bund-
les of the leaf trace is uncertnin. The
centre of the pith is usnally narrowly
hollow. The stem withers soon after fruit-
ing,

LEAVES

The leaves alternale v 2/5 spiral, In
the basal part of the stem a few may be
somewhat crowded. According to Swanson
(1966 p. 234) M. howellii is “fundamen-
lally opposite-leaved™ as, e.g., Moenlia fon-
tana L., although he describes it as alter-
nate-leaved, These statements are confliet-
ing and seem to be caused by the leaf
opposite the bract (interpreted as a small
leaf) at the inflorescence. However, Swan-
50N has not realized the sympodial bran-
ching of the plant and the reduced pe-
dunele of the infloreseence which eauses
the bract to be opposite the leaf of the
lateral branch (Fig. 5 C). At a pseudola-
teral inflorescence of Montfia there are two
leaves and one bract, the braet in the axil
of the leal opposite that of the lateral
branch. Such a position of the bract does
not occur in Maxfa howellit and also con-
flicts due to the fact that branches may
develop at the node under the inflorescence
(Fig. b B).

The leaves are ascending or at the lop
of the very
characteristic fashion, The veining of the
blade mayv be described as camplodrome.
The hyvdathode at the end of the midrib,
oecurring in mosl genera of the Montia

branches almoslt erect in a

group is lacking in Meorin,

The leaf is rather thin and flat and not
as succulent as in Mentio or Montiasirom.
Along the margins of the blade there is a
group of cells which are distinetly elevated
and have a thickened culticle. A similar
tvpe of large marginal cells occurs in
MNaiocrene, but is unknown from other
genera of the group. The cuticle of the leaf
is with the exeeption of the marginal cells
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thin, particularly on the abaxial side. The
mesophyll s almost homogeneons and no
mechanienl fissue oecurs. The vaseular
bundles are surrounded by a distinct en-
dodermis,

INFLORESCENCES

In the
usually

sympodium  the inflorescences
have a pseudolateral position,
often at every second node (p. 202); some-
times when further hranching oceurs the
inflorescences may be separated by two
nodes. The flower emerges in the axil of a
very thin, hyaline but often green-tipped,
half-clasping bract with usually only one
median vein (Fig. 5 F}. The bract encloses
the inflorescence during its early develop-
ment. The first developing flower is oppo-

sile and Farthest from the bract, and the
last one next to it The development of the
flivwers and the vascular svstem of the in-
florescence (Fig, 5C) show that it can he
regarded as a reduced scorpioid cyme of
the same bype that prevails in the Montia
group, (The hypothetieal or
cence of Neopario was deseribed by NiLs-
s0N 1971 p. 107).

The reduction involves a loss of the pe-
duncle and the common axis (cf. NILSSON
1970 p. 134) which canses the flowers to be

il inflores-

fasciculate in the axil of the bract in a
position opposite a leaf. This interprela-
tion is further supported by the fact that
a developed peduncle has onee heen ohser-
ved (Fig. b E).

A similar type of reduction of the in-
florescence occurs in some aulogamaous
Muntin species but in no other genus of the
group. In Mantia the peduncle is usually
lacking but an axis somelimes develops.
It is possible thal the reduecd inflores-
cence is an adaptation connected with the
predominant antogamy. Another feature
which seems to be connected with the
autogamy is the pedicels which vsually do
not become ereclt al the anthesis but re-

main recurved until maturity. Thus the

AND MAXIA
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Mowers never become exposed upwards,
Al matarily the pedicels become straight
and upright whicrh makes seed dispersal
more effective. In other taxa of the Montie
group, the pedicels always turn erect at
anthesis. The inflorescence is
form in M. howellii.

very  uni-

FLOWERS AND POLLINATION

The flowers are of the aulogamous lype
desceribed by Nissox (1971 p. 110). The
tepaals are normally distinetly shorter than
the involucre, The occurrence of five or
two lepals in the flowers is not consistent;
the same plant can have both types.

Between the two proximate staminate
tepals there is often a distinct deep slit
almost to their base. A similar slit occurs
in the flowers of most Montéa speecies, and
i Mona meridensis,

The stamens are very minute and nor-
mally three, only onee a d-staminate flower
has been seen, amd in this the accessory
stamens were dwarfed and without pollen.
The anthers have a verv low pollen pro-
duction, often only about 60 grains per
flower (three flowers examined). Al an-
lhesis the filaments curve somewhal in-
wards and bring the anthers in eonlact
with the stigmas.

The perfect seed-set, three seeds in all
exnmined capsules, and the floral mor-
phology indicate an almost obligate aoato-
gamy. The flowers are homogamic and
probably exclusively cleistogamous, only
a few have heen seen which appeared to
he somewhat open. The attraction value
of the flowers is low and is further re-
dueed by their recurved position al an-
thesis. In the inflorescence only one flow-
er is daily in anthesis. No neclaries occur.

With regard tn floral reduoctions
Mearia is one of the extremes in the group,
Similar reductions are only known in a
few annual North American Montio spe-
cies, e.g, M. dipetala Rypa.

The anthers are pinkish in colour be-
sanse of the translucent pink pollen. Pink
poellen grains are very rare in Monticideae

its

Bat, Neliser, vol. 124, 1971
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and in the Montin group only known in
Marin; the ather genera have pale vellow
to white pollen.

DS, DISPERSAL, AKD
REPRODUCTION

The small seeds of Maxio are similar o
those of Monfiesfriom in being keeled and
having the attachment plate in o depres
sion and a very minute strophiole. In Mon-
tin they are not keeled and the attachment
plate is elevated, Like in Montiaostrom the
tesin is smooth and very shining with
harvdly diseernibde cells. The testa eells lack
the minute processes which oceur on most
Mantin seeds, The cotvledons have an
oblique position in the seed.

The eapsule which at malurily is some-
what longer than the persistent involuere
dehisces with three valves which split to
the grooves of the capsule and become
reflexed and strongly involute, The seed
dispersal mechanism is of the type that
prevails in the subfamily (p, 196). The seeds
are actively thrown away from the plant.
Al maturity the pedicels, which grow some-
i The
seeds ripen very rapidly; mature capsoles
and flowers sometimes occur in the same
inflorescence.

A high and safe annual seed prodoetion

what after anthesis, become cereet.

i5 an essenlial quality in Mearia, as in mosl
annuals, and this is safegoarded by oan
effective self-pollination [of., NiLssox 1971
p- 117}.

The almost obligate autogamy must re-
sult in inbreeding: the populations become
poor in biotvpes and the genetic variation
is insignific This is reflected in the
eollections studied, which econsist of very
similar specimens. The loss of  genetic
variation is partly compensated by the
greal plasticity of the plants, which modify
particularly with the access of water from
heing “tall-grown™ in maoist habitals 1o
v minute in dry.

This annual planl has radiating repent
branches. This is not actually vegetative
reproduction, but facilitates the growih of
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the individual plant and results in larger
specimens. Although to a limited extent it
makes it possible for the plant o reach an
environment which may he more favour-
able than the original. Tt is also a safeguard
if some part of the plant shoold be injured,

VARIATION AND RELATIONS

Maria howellii is a uniform species and
no significant variation occurs apart from
that capsed by modification.

The species has often been regarded as
related to the gemera Montia and Mon-
tistragr. In particular its relalionship to
the annual Montio species and to Won-
tirstriom dichotomum has been emphasi-
eed.

The annual Momtic species and Maria
henpellit are similar in habit and in having
similar types of reductions in flowers and
inflorescences, and the pollen grains are
12-pantocolpate. Maria differs in the follo-

wing characters: the branching habit: the
leaves which are alternate with a broad
sheathing base, flat and thin with parti-
cular marginal cells: the stomala which
cl
subsidiary cells: the pedice]l which is evenly
curved: the anthers which are two-celled;
the seeds which are keeled with the attach-
ment plate in a depression, have smooth

oceur on both leal sides and have disl

lesta and oblique eotvledons; the paollen
grains which are pink and very small and
verrncate with a sexine of uniform thick-
s,

Mondiastrum  dichelomem
agree in being allerpnate-leaved with shea-
thing leaf hases, in stomatay characlers, in
similar floral reductions il i
Muxia differs in the following characters:
the mode of branching: the leaves which
are thin and differentiated in blade and
petiole, lack @ hvdathode and have parti-
cular marginal cells; the few-flowered in-
[orescenee lacking peduncle and axis: the
involuere which is shorter than the cap-
sule and lacks a distinet parallel veini
the sivle branches which are almost sessile;
the cotvledons which are oblique in the

and  Marw

seetls.

g
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seeds: the pollen grains which are nof tho-
Late.

In the above comparison one finds
Maxia howellit similar to both genera men-
lioned in particular the similarity in
floral morphology is obvious, However, all
these  species  are predominantly  aoto-
gamous and the floral similarities may be
due to convergent evelulion, Maxia differs
in several more or less important charae-
ters, of which the branching habil is em-
phasized, and ingether these give the genus
a distinct and natural circumseription.

The similarily between Maxia and Mon-
trastroom s rather superficial whereas the
agreement with the annual Wontia species
may be more far-reaching, indicating an
affinity. However, the relations between
Maxia and Montia are still uncertain, The
position of Maria in the Montia group
seems (o he rather independent, Althongh
al present very distinct, there are some
indications of an alfinity between Morio
amwd Mentia, bul there are also indieations
pavinting to a relation bhetween Mario and
Limnadzine. These two genera are almost
svmpatric bul ecologically isolated which
may have cansed the divergent evolution.

DISTRIBUTION ANI HABITAT

Maxia fieneellii oCccurs in a4 NArrow area
along the Pacilic Coast of North America
from southern Vaneowuver Island in the
north to northern Calitornia. It occurs west
of the Caseades and in the Coast Ranges,
The area is nol conlinuous, & gap ocenrring
between Lhe localities along the lower Co-
lumibia Hiver and those of northern Cali-
fornia. Most collections of the species
originate from localities along the lower
Columbia River, and it is possible that the
species is cenlred in this area. The species
oceurs in the following states: California,
Oregon, Washington, and in British Co-
lumbia {ef. RyvprERG 1932, Annanvs 1964,
and Hrrewoock et al. 1964: Fig. 4 A and
Appendix p. 207,

The distribution of Mario agrees in seve-
ral respects with that of Limnalsine but is
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different from that of other North Ameri-
can  genera of Monlioideae, Marea and
Limnedsine ave both confined to the homid
coastal areas, but the area of Maria is
smaller and does not reach as far south
[p. 188). Collections of recenl date are very
sparse and seem o he enlirely lacking af-
ter 1939, However, this small-sized, early
deciduous  species may  easily  be  over-
looked, and the distribution gaps are per-
haps not real.

M. howellii Humid
Transition Zone from about sea level up
tovan elevation of about 2002530 m. There
is very scanly and mostly incomplete in-
formation on its ecology. [l occurs in wet
or al least temporarily wet habitats, e.g.,
horders of ponds, moist meadows,  and
fields. The vegetation of these localitics is
sparse, open, and lowgrown, The species
has been collected together with, e.g., Mon-
fra spp. and Callitriche spp.

ocears within the

FLOWERING PERIOD: [(March—) Ap-
ril to May [—June).
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LIST OF MATERIAL EXAMINED
Limnalsine diffusa
CANADA, BRITISH COLUMBIA

Cameron Lake, 1809 J. R. AxbpEnsox 535
¥, W&, — Vancouver Island, Porl Alberni,
1916 J. K. HExny (V).

USA, CALIFORNIA

1868 B89 A, KeLLocs & W, G, W, Harrorn
W (GH, NY). — Marin Co., Lagunitas, 1878
H. Enpwanns (NY), - Humbaoldt Hu_\ 1878 V.
Ratran (GH). Mendocing Co., near Mendo-
cino, 1858 H. . Browx 775 (F, NY, UC)
Marin Cao,, Mill Til“l":\',, 1M1 A, EasTwoon
(MY, ThC). Humboldt Co., Kedwood Belt,
M) feet, 1901 H. PP, CHANDLER 1271 (NY, UC),
— Mendocine Co,, Kaisen Disteict, 19063 01, Mo
Mureny 238 (I, NY). — ML Tamalpais, 1905
P. A, BypeERG G243 (NY). — Humboldl Co.,
near Hangley's Mill, Knecland Prairvie, 2000
feel, 1906 1. P. Tracy 2487 (UC). — Humboldt
Co, Opposite Bucke Mt, valley of Van Duzen
River, 1908 J. P. Tracy 2725 (UC). — Hum-
holdt Co., 3 miles NW of juncition of Willow
Creek wilh Trinity River and near Beelw's
Ranch, 1911 J. P. Tracy 3404 (UC), — Hum-
boldt Co.. Kneeland Prairie, 2500 fest, 1930
I. P, Tracy 9165 [(GH, JEPS, W5, Tl
Norte Co., Shelley Creel, near Monumental,
2300 feet, 1996 H, E. Panks & J. P, Tracy
11340 (UC). — Humboldt Co., Four-Mile Creek
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W of the mouth of south fork of Trinity,
1937 1. PP, Tracy 15379 (NY). — Hombaoldt
Co.. above Van Duzen HRiver 1 mile Dbelow
I¥insmore's., 2500 fect, 1940 L. CONSTANCE &
A. A, BEETLE 2615 (GH. JEPS, K, NY. 5 W5).
— Marin Co.. Cascade Canvon Mill Vallev,
100 feet, 142 L. 5. Rosg 42068 (GH, NY). —
Humboldt Co., valley of South Yager Creek,
head of valley, 2500 feet, 1950 J. P. Tracy
18852 (UC). Humboldt Co., Brosh Mt., 35
miles 5W of Willow Creek, 25800 feel, 1957
). Hacar 59 (LA, UC). — Mendocine Co., E
shore of South Fork of Eel River, from con-
fluenece with Elder Creck 1o aboul 25 miles
downstream, 1961 110 K. Smanssorn 4858 (UC),

QRGN
NUTTALL (K), — “"Woods”, NUTTALL (GH,
K, NY}. — Salem, 0. B. Jopxsex {WTU). —

Near Willamette Slough, 1875 J, & T. 1. Ho-
WELL (Wh|. — Near Portland, 1875, 1876
4. HowgrL (F). — Willamette Sloughs, 1876

J. HOWELL (W5, — Mullnomah Co., 1877
T. J. Howern & [(GH). About  Hood
River, 1880 L. . HENDERSON [ORE). —
HowELL's Pacific Coast Planis, 1880, 1881

T. J. HoweLL (F, GB, NY, ORE, WTL). -

La Camas, 1888 L. F. HENDERSON 132 [11C).
— Mear Portland, 1887 T, HowELL (MY ; 1884
(ORE}. Sauvie's Islamd. 1887 T. HowEgLL
(O, Svkes Creck, 1802 E. W. Ham
monp 4% (ORE). — Jackson Co., Winner,
1803 E. W. Hamsoxnn 54 (NY). — Gale's Peak,
Forest Grove, 1803 F. E. Lrovn [(NY, UCH:
1894 (NY|; 1895 (NY). — Portland. Willa-
mette His, 14902 15, P suweLpox 10289 (15, GH,
NY, ORE, UC, W5}, — N end of Hocky Butle,
near Sand Road, Portland, 1910 M. A, Frins
[ORED. Hluhe, 1917 J. ©. NeLsox 1421
(GH}. — Clackamas Co., N side of l"hwl'gl:r
Lake, 191% J. C, NELSON 2557 (G ). — Oswego
Lake, 191% M. W, GorMman 496 (WS), —
{:III'F:\' o, :|'|||nl|g Cheteos River, 2 miles above
Harbor, 19149 M. E. PECKE S5898 (GH). — Along
Scrogegins Creck, 6 miles NW of Gaston, 1927
M. E. Peck 14815 (WTU), — Douglas Co.,
South Umpgua, above Tiller, 1930 L. F. Hex.
DERSON 13162 (ORE|. — Lane Co., near e
top of Spencer Buatle, 1933 K. Browws 341
({ORE]. Lane Co., grade S of Box Canvon
Meadows, 3500 feet, 1041 1. F, HEXDERSON
16678 [ORE). Lane Co,, GI, ﬂ:ah1'i4|;{|} i
bridge over Willamette River, 1954 L. IF. HEx-
DERSON 16104 (ORE). — Lane Co., Clark Bulle
Way, Big Fall Creek, 1938 L. F. HExpERSON
1846 (ORE).

WASHINGTON

Seattle, C. V. Piper 471 (WTU), — Klickilat
Co., near the mouath of the Lann Hiver. 1583
W. N. Surspore 468 (BM, F, GH, W5, —
Klickitat Co., Bingen., 1801 W. N. SUKSDORF
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33B1 (W5|., — Tront Lake, 1802 F. LIDDELLE
(F). — About Olympia, 1892 L, F. HENDERSOX
(WTL), — Seatile, 1802 E. A SHUMWAY 1112
(WTU), — Klickilal Co,, on Bingen ML, 1896
W. N. Suksporr 3725 (UC, WS). — Gig Har-
hor, near Tacoma, 1805 J. B. FreETr (WS
189 (WS5)., — Tacoma, 1897 J. B. FLETT
{WTUj. — Klickitat Co., Bingen Mt.. at Bin-
gen, 1900 W, N, Sugsporr 30 (WS5), —
OMympic  peninsula,  Horricane  Ridge, 3500
Fect, 1931 G, N, Joxes 3334 (WTU). — Jeffer-
son Co., Olvmpic Mis,, along the Dosewallops
HRiver, B00 feet, 1931 J. W. Tnomrson 6571
(GH, K, WTU|. — Jefferson Co., Constance
Ridge, 500 feet, 1931 J. W. Toomesox [0OSC).

Maxia howellii

CANADA, BRITISH COLUMBIA

Near Wictoria, 1885 Frercmer (GH|. —
Yicinity of Victoria, 1393 J. Macous (BM,
MO, NY|. — Ten Mile Point. Victoria, 1939
I W, Eastaam (UBC).

UsA, CALIFORNIA

Humbaoldl Co., Ewreka, 1904 J. P, Tracy
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HO1E (GH ) 1900 I P, Tracy 2056, 2047 (JEPS,
K, W5); 1916 J. P. Tracy 4886 (JEPS|. —
Humboldt Co_, Phillipville Flat, south fork of
Eel River, 300 feel, 1921 J, P, Tracy 5431
(JEPS). Humbaldt Co., Bridgeville, 250 fest,
1043 1. P. Tracy 12526 (NY).

OHEGDN

Saunvie's Island, T, Howenrn [(ORE).
Souvie's Island, 1882 L. ', HExpERSON (ORE) .
— Along the Willamette River, 1882 L, F.
HExpDERSON 139 (OSC): 1884 (WS). — Sauvic's
Island, 1882, 188% 1884 J. HoweLL {(CAN, GH,
Wal; 1883 J, & T, J, HoweLL [K); 1884 (F):
1884 T. HoweLL (NY, ORE]; 1886 (BM, NY).
— Along the Willamette K., below Portland,
18584 L. F. HExpeErsoN (ORE). — Washington
Co., Forest Grove, 184 F. . LLroyn (NY). —
Columbia Co., S5t. Helens, 1895 W. N, Suks-
porr 2373 (GH, WS). — Sauvie's Island, 1902
M. WL Gonsax 10538 (ORI,

WASHINGTON

Seattle, 1588 C. V. PIrER [WS); 1589 €, V.
Piren 241 (GH, 5, WTU). — Klickitat Co.,
Bingen, 1902 W, N, sussporr M8 (W5},
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Monsonia parvifolia Schinz (Geraniaceae), a Species

with Concealed Spurs

ABSTRACT

By Lars E. Kers

Baotanical Institule,
University of Stockholm,
S-104 05 Stockholm, Swoden
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Spurs. Bol. Noliser 124: 208—213.

Muonsomia poroifolie ScimiNg has often besn confused with M. wmbelletin Hanv, and
M. mamaensis DINTER. The sepals have a concealed spur, as in Pelorgoninm, which

is & new feature o be reported for Monsonia,

w petals vary in colour from pink

with !II.III.:II{" :J[‘i.l.l{“u to yellow and even white. The triangular :\I'II!I.H' of the :\|'|r:||
muere is shown o be an essential character. The species is confined to the Nama-
qualand Region of South Africa and 5W. Africa.

Momsonia parvifolia ScHixe

ScHiNg, Verh, Bob. Ver. Brandenls. 29: 61
| 1BHE|.

TYPUS SPECIEL: Stemxcariiver 106, s dal.
Orangefluss.  Sidgrenze  von  Likderitzland
{Hololype X .

SYN.: Monsomin  sencgalensis  GUILL. &
PERR. var. hirsulissime ARV, in F1. Cap. 11,
| 1S}, .‘{|:|||-|r'|. I* n0. I|":|.'|:-||'».: A\ THERSTONE.
sandy Tlats near the Orange River (non vidi);
WYLEY. Sandy flats near the Orange Hiver
{5AMI.

“Manzania

leaentricha™  Scu ER in
sched, Nomen illeg, Collection: SCHLECHTER
al, 1897, Greal Buschmanland, Regio noma-
quensis, Moaroep (BOL, 5 £).

LITT.: InxTER 1921 p. 32; IMNTER 1923
P 297 Erpraax 1966 - 186 sub M. leuen
tricha; kvt 1912 po 307; MERXMULLER &
SCHREIRER 196 p. 5; RaxGe 1932 pp. 1349,
145.

ICON: Fig. 1.

DISTRIB,: Fig, 2.

Annual or short-lived perennial  ferh,
Branches up to 50 cm long, prostrate; ax-
illary hranches wsually very shorl; inter-
niiles  14—40 (651 mm  long, often
reddish - brown,  pilose  with  spreading
white hairs, which are up to 3 mm long.
Leapes  opposite, uneqgual, the smaller
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about 1/3—1/2 as large as the opposile;
petioles  (4=—) 11—42 mm long. rather
stiff, brownish, provided with sohsessile
glands and pilose with spreading, up to
2 mm long, white hairs; lamina broadly
cordate, nearly as broad as long, usually
from 9x9 o 22x22 often rich in
subsessile glands between the nerves; in-
i variable, margin ciliate, Taimtly
serrate—identate to almost entive, SHpales
approx, 2 mm long, pilose—ciliate along
the margin, Peduncles 1—3  (—4 ) -flow-
ered, 10—44 (—55) mm long, usually
shorter than the leaves, rather stilfly erect,
hrownish, pilose with up o 2 mm long
hairs. Florel brocfs 2—4 mm long, trian-
gular to narrowly ovate, ciliate, prown.

Pedicels vsually shorter than the pedoan-
cle, 5—21 mm, often gently eurved in =@
S-shaped way  below  the {ruail,  indu
mentum as on the peduncle. Sepals 6—8
mim
green, flushed with purple, with *
line margins, pilose on the hack, adaxial
Face glabrous: each sepal provided at the
hase with a concealed, approx. 1 mm long
which is

mm broad, oblong,

long and 3—4
hwa-

sac-like  spur connate o the




MONSONIA PARVIFOLIA (GEHANIACEAE)

pedice] axis; sepal mucro rellexed, trian-

w, lNMattened from the
sides, 2—4 mm long, pilose—eiliate. Pef-
als 1.2—2 pm long and 0.6—1.1 em bronad,
about twiee as long as the sepals, spatu-
late 1o narrowly obeordate, apex hilobed
—ndehed, colour varinble, “white”, “pale
vellowish”, “primrose yellow”™ or pink
with 3—4 dark violet stripes, claw ciliate,
adaxinl face of the limb glabrous, abaxial
side puberulent (Fig. 1 A}, Stomens 15,
in five almost free groups; filaments in
cach group fused in their basal 1/2—2/3,
10—13 mm long, pale vellowish, pubern-
lent in their lower portions. Anthers 2—
2.0 mm long, vellow, Stigma labes 2—3.5
mm long, vellow, Fraits 50—65 mm long
when ripe; deliberated beaks plumose;
fruitlets 3—35 long and ¢. 2 mm
broad, densely coversd with short, brown,
stl'f, patent hairs,

gular in lateral i

1T

Some specimens have rather large pink
flowers with purplish stripes and thos do
not fit the available keys and descriptions.
(ne  such collection (Giess, VoL &
BrLEssvEr 54900 was lsted under Mon-
soatian wmbellota Harv, by MERXMULLER
and Scuremer (1966 p. 5), but in the
author's opinion (cf. Kems 1968 p. 46)
it represents a pinkflowered form of Mon-

sogiter prrad folin,

Mansonia parsifolio has some features
in commaon with M. drideana ScuiNg, eg,
the white petals which fade 1o yellow and
have red stripes. The two species can
harddly b comfused, however; M. dradeann

has up to 27 mm long pelals, the petal
apex is blunt and the red sirvipes are con-
fined 1o the abaxial side of the petal limb
and near its apex (MERXMI'LLER & SCHREI-

BER 1963 pp. Ho6, 361).

In M. parvifolin certain. morphological
fealures are of particular interest to dis-
tinguish this species from its allies. These
features are: the shape of sepal mucro,
the (variable) petal eolour, the coneealed
spurs and the lew-flowered peduncles.
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1. SHAPE OF SEPAL MUCRO
(Fig. 1 D, E, J)

In M. parpifalio the sepal mucro is
trinngular in lateral view, and Ilaterally
compressed. In M. ambeflate and allied
species the muero is filiform. The shape
of the mucro is characteristically devel-
opel alveady in voung buds

2, PETAL COLOUR
The petals vary much in colour from
pink with purplish stripes to yvellow or

white, but the original colour is often
dilficult to determine (rom  lerbariom
material. There are notes about white,

vellow or pink petals on a few sheets,
Pink flowers are verified also by DINTER S

name  |in sched.)  “Monsenia  rosea”,
which was given to the pink-coloured
form of M. parpifolic (DixTER 1191,
SAMI).

The type of M, pareifolin was sinfed to
have vellowish white flowers with red

stripes, a character that alse kyurn men-
tioned in his deseription of this species
(SCHINE 1EEE p. 61 KxvTH 1912 p, 309).
MERXMULLER & SCHREIBER stated the pet-
als to be vellow (MEEXMULLER & SCHREL-
wER TG po 31 The original flower eolour,
in so far as it can be jodged. has heen
given in the list of the collections studied.

4. SEPAL SPURS (Fig. 1 E, J)

The spurs have the same construetion
as in Pelargonirm, but in Mensonia parei-
forlier all five sepals are spurred. The spur
is o minute, pouch-like cavity concealed
at the pedicel apex and at the base of the
sepals. Each spur opens by a small pore
on the adaxial side of the base just where
the stamen groups arve inserted (Fig. 1 E,
Ji. The spur 15
densely papillated. Together with the eor-
responding stamen group, the spur forms

inner surface of the

a nectary apparatus. Thus, atl the base of
the abaxial side of the stamen groups, the
filaments form a narvow chanoel which

Bat, Notiser, vol, 124, 1971
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MONSONIA PARVIFOLIA (GERANIACE

leads down to the spur opening. This
longitudinal channel is covered with no-
merons ascending hairs, In M. ombeflote
s, str, the spurs are hardly discernable,
and the flowers are inconspicuons, always
whilte and without colonr markings. The
Mowers are seldom if ever fully expanded
amd the anthers and the stigma lobes are
very small, Contrary to M. puareifolia,
therefore, M. nmbellafe s, str, s probably
mainly self-pollinated.

f. NUMRBER OF FILLOWERS

In M. porevifelic the peduncles are 1—3
[—4 ) -flowered and shorter than or equall-
ing the subtending leaf. In M. nmbellata
and allied species thev are normally 5—
Li-IMowered and longer (han the leaf.

COMMENTS ON KENUTH'S DRAWING
OF MONSONIA PARVIFOLIA

In Kxure's monograph of Geraniaceae
there is an illustration which is said to
represent M. peredfolic (kv 1912 p.
2308, Fig. 38 ). The drawing deviates in
several  important  characteristies  from
Kxurn's description of M, parpifolia, how-
ever, and SUESSENGUTH (1950 p. 44) sug-
gested that it represented a species which
he deseribed as M. refundi. Supposedly M.
refimil is synonymons with M, nmbellafa

21

Fig. 2. The distribution of Wonsonia perei-
folin Scmixz based on material from the foll-
owing herbaria: BOL, NBG, 5, 5AM, UPS, £,

4. str. sensu Kers {(cf. also MERXMULLER
& SCHREMER 1966 p. 5).

In the opinion of the author, Kyurh's
drawing of M. parpifolin gives an almost
perfect representation of M, namaensis
nwTER (Type: DinTER 2040, SAM!), This
species is closely allicd to M. umbellala
and differs from M. parpifolin in the
manyflowered and long peduncles, the
thread-like sepal mucro, the serrate-—den-
tate leal-margin, the larger leaves ele,
Only white [lowers are known so far from
M. namaensis.

Fig. 1. Monsonia perocfolia ScHisz, — A: Petal variation. Adaxial side exeept nrs. 2, 4
aned 4, = B: Leaf variation. The left leaf in each pair shows the upper surfoce, —_f'--'
Pistils. — [): Sepals showing the shape of the sepal muero, — E: Drawings illustraling

the concenled spurs, Left: Spur in longitudinal section with portions of the stamen fila-
menls and the sepal. Central: Flower in lateral view showing the spurs atl the base of the
sepals, Right: The opening o the spurs are situated al the base of each stamen group
fef. J), — F: General aspect of flower, A pink flowered specimen wille violet stripes. —
G: Fruit with the plumose henk, — H: Androeciom dissected to show the five stamen
Broups. ”Il]:l.' Four anthers drawn, J: Stamen Hroup in abaxial view h|1|l1.l-'inf_". the |:HHi-
tiom of the small apening (black) leading down to the spur. Left: Cross section. — K:
General :Lh]rl_'l:'l af |r|;|,:||.l. — A: From left; Bapxanrn .'iﬂl"?, Giess, VoL & BLEEsNER H400,
MARTIN S01. GIESS 10312, FLECK 22% a0, THORNE 31580, Marmiy 501, PILLANS 6437, NORDEN-

STAM 2193, Tavior 1187, Divren 50015, Baviiss & Leacn 13084, ScorecHTER 51, — B
Left: Giess 10312, Cenlral: ScHLECHTER 31 Right: Barsarn 36107, — C—D: Drawn from
different eollections. — E: Tonorse 51580 — F, H, K: Norpexsram 2193, — J: BavLiss

& LEacH 13084,

15 Bot. Notizer, val. 124, 1871
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Material studied of Monsonia parvifolia

(Petal colour: w=while, y=yellow, p=pink
with purple siripes, ¥y =probably yellow, Tp=
probably pink, "=nol determinable.)

S0UTH AFRICA, CAPE PROVINCE

Upington disir.: Banxarp 35107, VI. 1925,
Reimvastmank (SAM) 7 p. — Namagualand
distr.: ManTiy 501, 7. IX 1, Nurmacpusband,
Hatel Kraal (NBG) w: SCHLECHTER 51, 14, X
15897, Greal Buschmanland, Regio namaguen-
sis, Naroep (BOL, 5, %) ?: TavrLor 1187, 7. X
1935, 5, Vieolsdrift (SAM) w; Tunorxe HI580,
LI 1933, 6 miles 5 of Vieolsdrift (SAM) v. -
Without precise locality or locality not iden-
tified: FLEGK 220 a, V, 1891, Cape Colony (£)
T WYLEY s n. (14521}, 5. dat., Sandy flais
near the Orange Hiver. Tyvpe of Monsonio
senealensis GUILL. & PERR. var. hirsalissima
Hamv. [SAM) ? y.

S0OUTH WEST AFRICA

Liderilz disir.: STEINGROVER 106, s dat.,
Orangefluss.  Sidgrenze  von  Liideritzland.
Type of Monsonia parpifoelic Scasz (F) “y"
— Bethanie distr.; DINTER 1191, 1900, Sand-
verhaar (SAM) p; DixTER H268, 24, 111 1934,
Buchholtzbrunn (BOL, 5, &) 7; GiEss 10312,
5 dat, Farm Umub 42, § Meilen ndrdlich
Rethanie (S) p; Gigss, Vouk & BLEssyeER
MM, 25, 11 1963, Farm Schwarlzkuppe 3%
(5 p; NORDENSTAM 2 4. 1V 1063, 9.
miles W of honiep on Liuderilz road [(5) p;
HanGe 710, VIII, 1509, Nuoichas (BOL, SAM)
T p. Warmbad distr.: Dister 5015, 11, X
1923, Garius (B0, SAM, £) p. — Keelman-
shoop distr.: Baveiss & LEacn 13084, 21, VI
1965, 26 miles E of Karasherg (NBG) v;
A. ORTENDAMNL =. n., 1925, Klein Karas (UPS)
- — Locality not identified: Pioeaxs 8437

Bot. Notlzer, wol. 124, 1971
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and G452, IX. 1931, 5. W.A, Between Modder
Dirift and Sjambok River (BOL) v,
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Chromosome Numbers

in Some Swedish and Danish Mosses

By Kai Wigh and Sven-Olov Strandhede’

ABSTRACT
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Carl Skoltsbergs gata 22,

5-413 19 Giteborg, Sweden
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213—227.

Chromosome numbers are reported from 149 populations belonging o the families

Bryvaceae (1 species), Mniaceae
ceae (1 speeies), Brachytheciaeeac
trichaceas (8 species),

A survey

published previously for the sped

{6 species),
:!ﬂ a.|r|,'g'i|-h_|,

Thuidiaceae (2 species|. Lembophylla-

H:l.'|:|1|||1'|.'9¢||,' |4 KI'!II'!'-“'!\.:I. sl F'q'll:.-'-

aof tm’lwr Scandinavian investigations on moss cytology is given, and
it is also referred to other, extra-5

ndinavian reports on chromosome numbers
treated. The methods used For caoltivation,

pretreatments, and slaining are discussed,

The chromosome mumber of

Abvietinella abietina

(HEDW.] FLEISCH. In=11) is

reported for the first time. New chromosome numbers are given for Brachytheciom

reflerum  (5STARKE] B.sG.

Ro®imxs, (i 10],

INTRODUCTION

Chromosome studies on Secandinavian

mosses  were carvied out by VAsrAMa
(1949, 1950n, 1950b, 1933, 1954a, 1954h,
1955, 1968) on Finnish mosses, and hy

HotmeEx (1955, 1938] on mosses [rom
Denmark and Sweden. From Sweden How-
MEN studied Sphagnum species only.

~ The reports on chromosome numbers
show by comparison often struggling dis-
and the rule seems to be that
aften corresponding o laxa
or infraspecific races, exist in genera and
species of miosses.

It is o rather unigque condition to find
euploid series. Modern investigations have
shown that sueh euploid series occur, eg.,
the family Polytrichaceae (n=%, 14,

erepancies,
ancuploids,

' This work was supporied by the Swedish
Natlural Science Hesearch Couneil (Dor. 2156
- 4, ans. 7131},

n=11), amd for Hemaletheciom

lutescens  (HEDW.)

21}, and in the family Thuidiaceas where
most species have n but where spe-
cies occur also with n=22, In Philonotiz
[Family Batramiaceac) only two chromo-
some numbers are known which, how-
ever, also form an euploid  series, viz
n=6 and n=12,

The main purpose of our investigations
is to study the infraspecifie chromosomal
conditions in Seamdinavian  populations,
The studies will later be concentraled Lo
a few groups, One of these is Brachygthe-
cinm which is investigated by the junior
author, Mr. K. Wicn M. Sec., who has
also made the main part of the prepara-
tions for the present paper.

METHODS

When chromosame
meinlic stages,
determining

counls are made on
there are often difficaltics in
the chromosome numbers defini-

Bot. Notiser, vol. 121, 1071
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tely, especially in Ilate metaphases and in
carly anaphases, and when 1he meioses are
cylologically disturbed. To aveid these diffi-
cultics mitoses of gometophyies or, inon few
cases, of sporophytes were studied.

The mosses were culfivated in glass pots
with a cover of polythene, No substralum
was used in most cases. The pots were kept
in o greenhouse during the inilial slages of
our studies. The conditions of light  wned
temperature hecame, however, unsuitable for
several mosses during the summers, The cul
fures were then moved inlo a constant room
where the temperature was kept at 15°C and
the light al 4000—5H lux Tor 14 hours
followed by 10 hours of darkmess.

Several pretreatments were tried for better
separation of chromosomes, Cold treatment
coniracts the chromosomes and spreads them
in the cell. The whole pols were placed in a
refrigerator at 2°C for 15—M hours, or the
shoot tips only were placed in waler at the
same  temperature for 5 hours. The  first
method gave good resulls in e.g. Brachylhe-
ciaceae and the second was the best one
for Polyirichaceae and Pleerozinm.

Better spreading of the chromosomes and
qam uq'|:'||;||:||||!_|li1:|:1 of |||1’L|5||L|!|:t-\!"'\ were alitained
by soaking the shoot tips in S-hivdroxyguino-
line (at 7%}, colchicine (al 790C) or in ace-
naphtalence (at 25°C). The acenaphtalenc gave
good resulis in Mreiome.

The shool tip‘r were fixed in Farmer's sola
tiom & :1 (3 parts absolute alcobol, amnd 1 part
glacial acelie seid} or in Carnoy's solution
G:3:1 (6 parts absolute aleohal, 3 parls
chloroform, and 1 part glacial acelic acid)
The shoot tips were mosily fixed during 24
hours, but they were sometimes kKept fixed
for o monlh  wilhoul any e v resulls

The tips were as a rule stained according
lio Feulgen™s  staining  schedule  somewhs
w1 peeel ||_1.'|:|r1||_1.'h'h i Temormal HOCD ab GOEC
for B minutes, staining in Schiff’s reagent
{lewco-basic fuchsin) for 2—4 hours at 20°C,
stiking in peclinase (& "w) for 15—060 mi
nules

The meristematic zone of the shoot Lifss
was dissected and squashed on o slide in
j:i u'ﬂ LI{'I.'IiI:' :,'ll.'.lil I,I.ridl,'r i Cover H!iF:l I:l' '\'i-
polon. After 2 hours the slides were put into
aceton overnighl and then maoumnled

Some genera, e.g, Homalothecian, did not
slaim  satisfactorily with this techmique, In
such cases the shool I:iE:l‘\ were slained in
aceto-orcein (1 o) for 2—3 hours at 43°C.

KEY TO INFORMATION AND BESULT

The information givem in the first line s
always oblained in the present studies: the
haplaid chromosome numbers counted, and

Rat., Natizer, val, 124, 1971
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the pictures of mitotic
pametophyies.

The numbers of populations studied and
the names of the original localities are then
givem, Abbreviations are used for loealities
referred to more fwice, The numbers
in |1|_|1'|;'1|.||1:_'u"< refer 1o the voucher \|u_=|:'inu=n-.
kept at the Botanical Museum, University of
f'rfflh']rl:ll‘[..’ GH]. The authors are the colleclors
il noething else is menlioned,

metaphases in the

Abbreviations used for localities:

Gt = Gotland, Sweden
Hl= Halland, sweden

J= .I_l.'“:lud, Ienmark
I

(= Olanud, Swed
Sk =5kine, Sweden

Sm = Smiland, Sweden
V= Viastergotland, Sweden

Ie=J, Harning, Sindal, Slolved Skov
[1=., Alhorg, Arestrup, Narlund Savverk
=1, ][_jq"lrrin;;, II"""FI'F: Kaersghrd Kt
IV =5k, Knislinge
YV =5k, Knislinge, Vands
YVi=5k. Billinge, Stockamidllan

VIl=5k, Ivetofta, Valje
VIl =5k, Ivetofta, Rysshergel, Leingaryd
IX =5k Tvetofta, Edenrvd

X=5k, Ivetofta, Girundsjdn
Xl=35k, 5 Rorum, Linderddsfsen
X1l =5k, Ristdnga, Odensjon

XIT=5k, V. Stnnarsldy, S0derdsen,
bzl lar

XIV =5k, Thassji, Rassjiholm

XV =5k, Slenestad, Dragesholm

XVI=5m, Vixjo, Lovsjin

Klhva

XVII=5m, Viixji, Hinnsjin
XV =Vg, Partille, Uddared
XIX = Vg, Giteborg, Botaniska (riidgirdens

naturpark
AX=HI, Lindome, Sanedsjon

INFORMATION AND RESULT

Family Bryaceae

frgum prencdolriquetrom (HEDW.) SCHW
AEGH. n=10 (Fig. 1}
1 population: XVI {68—3516).
Chromosome counts published  previ-
omsly:
n=10: HEITZ (1928), SsITH
(19684] — 3 populations.
n=11: STeere (1954), STEERE et al.
(1954 ).
n=20: AxnpERsny & Cous (1958).

& NEWTON




CHROMOSOME NUMBERS IN SWEDISH AND DANISH MOSSES

One of the ten chromosomes is mark-
edly longer than the others. The ohserva-
tion agrees with SMiTH and NEWTON who
noted one large bivalent in meiotic mela-
prhase.

STEERE ef al, observed a minute hiva-
lent in addition to the other ten.

Family Mniaceae
Mninm affine BLaxp, — n=6 (Figs. 2,
3. a8

G populations: J, Viborg, Nr. Yinge,
Vinge Mille {68—431); IV (69—15); VI
(6B9—T0); XVI (68—474, 68—492); Sm,

Stenbrohull [GE-—-504).

Chromosome  counts  published  previ-
onsly;
n=8: Lownryv (1048) — 3 populalions,

Sixvorg (1950), HoLyveN (1958).

Mnium is the only genus in which the
authors have observed centromeric con-
strictions. The chromosome idiogram is
shown in Fig. 3. All the chromosomes are
rather similar in size.

Mnivm cinclidioides Hin, — n=6 (Fig.
4}

1 population: Vg, Bjirketorp, Hinddbs
[BE—85).

Chromosome
ously:
n=6: Lownv (1948].

The population studied by Lowiy had
one chiromosome noticeably  longer than
the others. In the Swedish population
there is no long chromosome,

counts  published  previ-

Muinm cuspithatum HEDW, —
a3l

n=12 (Fig.

G populations: 1 (68—280) ; VII (69—,
69— 40).
Chromosome

ITEY

n= G: HE1Tz (1942), Lownry (1948].

n=12: Heirz (1942), Lowny (1948) —
2 populations, Horsex (1958), Laza-
RENEOD & VysOTSEAVA (1965), Vysor-
SKAYA [1967), SMITH & NEwTON [1968)
— 2 populations, BowgERs (1968 — 2
populations.

counts  published previ-
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Lowny  deseribed the population with
n=0 a5 small-growing, with small leaves,
and small cells (2881 cells per square mm)
as compared to the populations with n=12
(1885 cells per square mmj.

The leaves are less stongly decurrent
as compared with the n=12 eyvtotyvpe. The
taxonomical status of the two cytolypes
is, however, not clear.

Mnuivm hornum HEDW., — n=6 (Figs. G,
39)

15 populations: J, Skanderborg, Sdr.
Vissing, Addit Skov [(68—3229); 1 (68—
267); IT (68—303); V (69—13, 60—19);
VI (69—33); VIII (6O0—26): XI (69—I,
69—2): XII (69—57): XI1I (69—63); XVII
(GE-—495] ; Sm, Vixjd, 5W Livsjin (68—
469, 68—509); XVIII (68—542, 68—546);
XIX (689—83); Vg, Molndal, Toltorpsdalen
[BH-—8Y) .

Chromosome  counts  published  previ-
ously:
n= G: WiLsox (1909, Marcuar & Man-

cHaL (1911}, HErrz (1928), JACHIMSEY

(1935}, Lowny [1948], Hasmant (1950},

LEws (19571, Sanrn & Newrox (1967)

— 4 populations, Ramsay (1969) 4

papulations,

n= 7: Tatuvxo & Oxo (1966), Owno
{1967
n=12: Hor.vmeEx [(19538).

The karyotypes found in the 18 popu-
lanbaons the present authors
agree closely with Lownry's drawing.

studied by

The eytotype with n=7 reported by
Tatuxno and Oxo has & large chromo-
somes and one of minute size, According
to Oxo (1967}, the n=7 ecytolype has
strocturally  recognizable  sex-chromo-
somes, The Y-chromosome has a larger
gquantity of heterochromatine than the X-
chromosome.

HAanMsAy mitoses of male and
female gametophvies in four populations,
all of the n=06 cytotype. She could not
find any cviological differences between
the sexes of this eviotvpe.

studied

The eyiotype with n=12 has only been

Bot, Notiger, vol. 124, 1971
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Figs. 1—17. Gamophytic mitoses. 1: Bryum pgendofrigoetrum, n= 110, *: Mniwm
affine, n=6 [cf, Fig. 38), A: M. afline, idingram. b: M, cinclidioides, m=0 5 M.
clspidalinm, w12 ti: M. hornoum, n=6 (cf. Fig. 39 T7: M. seligeri, n=06 3: M
und nfatam, n=06 |cf. Fix. 40). O M, eirecd vl el i m, .:|i|1;;|"|;11 10: M. merecdwletern, n
(ef. Fig. 43). 11: Abetinella alvicting, n=11 (cf. Fig, 51}, — 12:; Thwidivm taomaciscinem
n=11 [ef. Fig. ). — 15: lsofthecinm myuram, n=11. 14: Hrachipthecinm albicons
n=7 |cf. Fig. 45|. 15: B, plumosum, n=11. — 16: B, plumosum, n=10 (cf, Fig. 4G).

Bat. Wotiser. vol. 134 1071 17: . populenm, n=10,
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reported once from a natural population,
ManGHAL and Magceal have produced
plants with n=12 experimentally from
the somatic tissue of sporophytes.
Mnium seligeri (JUR ex LINDB.} LIMPE.
— n==8 (Fig. 7)
1 population: TIT [(68—335).
Chromosome counis  published
ously:
n=6: HeEmrz (1942), HoLmeN (1958) — 2
propulations.

previ-

The centromeric regions are clearly seen
in the contracted chromosomes, The cen-
tromeres are median to submedian.

Mninm undulotum HEDwW.
& 9. 40); n=17 (Figs. 10, 43)
n=6; 11 populations: [ (G8—264); 111
(68—345); VI (6880—71); VII (69—35); IX
(68—464): X1V (6H—459): Sk, V. Vriam,
Siitarid (69—46); S5k, Lund [(689—49); XV]
(GE—490); XVII] (88—a38, 68—535).
n=7: 1 population; VI (G9—74).

— n=6 (Figs.

Chromosome counts  published previ-
sy
n=06: HEiTz (1942), HaMaxT (1950,

1954), HoLMEN [(1958], VYSOTSEATA
{1967}, Svite & NEwTox (1968), Rawm-
Say (1969,

n=7: TaTuxn & Oxo (1966).

n=4=a: MazzgeQ (1941},

This species is one of the most exten-
sively studied in the genus. The centro-
meres are easily observable in the meta-
phase stage, One chromosome has a se-
condary constriclion near the end of the
arm, Two other chromosomes have nega-

Mive heteropyenolie end segments (Fig, 40.)
| It is obviously correet that two chro-
mosome races oceur in the species: n=6
and n=7. The cytotvpe n=h6 seems (o be
the muost common,

According to recent Japanese studies,
the n=7 cviolype observed in several
species of Wninm consists of § large chro-
Cmosomes and one minobte ehromosome,
The n=7 cytotype reported from one po-
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pulation by the present anthors consists
also of 6 large chromosomes and one min-
ule,
(Fig. 43). It cannot be excluded that this
minute chromosome has somelimes heen
overlooked in previous counts where n=#6
wisre: 1'1.'|:-1rrh*d.

rather faintly  stained chromosome

The first chromosome number reported
in the species, n=4§, has not been verified
by any other author and may be a mis-
take.

Family Thuidiarear

Abietinella abietina |HEDw.) FLEISCH. —
n=11 (Figs. 11, 51)

2 populations: (01, Alhike, Bruddesta
[GY9—10, coll, 8. SuvHEDE); O, Borgholm
[(69—106, coll. 5. SUNHEDE].

Mo chromosome counts have previously
been reported. In both populations 3 large
chromosomes, 7 small, and 1 minute are
found. This agree well with INOUE's 1e-
sults in several other genera in Thuidia-
ceae from which he reported quite the
same karvotype (INove 1965 h).

Abietinella is closely related to 1 huwi-
divm and many authors de not distin-
guish between these iwo genera.

Thuidinm  tomoriscinmn (HEpw.) B.5.G.
— n=11 (Figs. 12, 54)
1 population: 5k, Godeliv, Bjornstorp
{6H—446).
Chromosome
ously:
n=11: SMITH & NEwTON (1966, 1968) —
7 populations, Ramsay (1969) 4
populations.

counts published previ-

In recent studies on this genus, all spe-
cies are repoerted o have 11 chromosomes
In some older investigaltions, Thuidium
wias reported to have only 10. The minute
chromosome was probably overlooked pre-
viously.

The karyvotype is similar to that of
Abietinella abieting and many other gen-
era in Thuidiaceae, viz, 3 large, 7 small,
and one minule chromosomes. The same

Rot. Notiser, vol, 124, 1571
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104
Figs., 18—37. Gamophytic mitoses 18: Brochythecinm reflexem, n=11 (cf. Fig. 41). -
19: H. rivwlare, n=6 |cf. Fig. 42 M K. oriealare, n=12 [cf. Fig. 47) =+ B, rede
balum, n=12 (ef. Fig. 5%). 22: B. velotinum, n=10 {cf. Fig. 52]. 2% Ewrhynchinm
strimtum, n=11 (cf. Fig. 30}, — 24: Homalothecium lirtescens, n=10 25: M. sericemm,
n=11 icf. Figz. 44) 25 Megroziam sehreberi. n=5 (ef. |"|; 45 . V- .I".’.I'l_r_.'hr.l'.l-'.l-'.r: |'.|-|.|._|_|-,
foreus, ne=j. 28: K. squarrosus, n=10. — 2%: K. triquefruos. n=06. S0 Atrichuwm
undulatam, n=21 al: Pogonatem oloides, n—7 32: P, wrnigeram, m=7 ikl
|r"IIIII|lI'r.I|'.r.'IH.I.' COREMIENne, =17, - P ll'rlrr|rr.--.'4,'.'.'|, n="r. 36: P. _j.'rnfl'.-r'r.'.'.lurr.' o=
A P Jongisetum, n=7 37: B, piliferum, n=7 (cf. Fig. 48).

Bot. Notizer, vol. 124, 1971
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karyolype was reported by INOUE (1965 h).
Mo centromeres could be seen by the pres-
enl authors, bul Ixove observed three
chromosomes  wilh  sublerminal  centro-
Rasvsay  reported four chromo-
somes with subterminal (or nearly termi-
nal) cenlromeres.

maeres.

Family Lembophyllaceae

Isothecinm myuram (BRID) Brin, — n=
11 (Fig. 13)
1 population: Sm, Stenbroholt (68—

5.
Chromosome counts  published  previ-
osly:
n=10: LAZARENKO & VV5OTSEAYA [1964),
YysorsEava (1967).
n=11: Vyvsorskava & FETIsova (1068).
n=114+m: SMITH & NEWTO:N (1966) —
3 populations, VysoTsEava (1970).
The population studied here has one
chromosome larger than the others. This
observation agrees with the results of
Ssure and Newrtox in other species of
the genus, where n=11 has been found,
eg I myosoroides (Brin) Brin, (SMiTH
& NEWTON 1866; VisraMma 1968), and
I, subdiverseforme BroThH. (INOUE 1985 a).
SsiTh and Newrox reported 5 popula-
tions of I. mygesuroides with n=11, but
4 populations with n=11<%m. It is oh-
vious that populations with and without

the very small m-chromoesome exist in
Tzathecinnt.

Family Brachytheciaceae

fBrachythecinm  allicans (HEDW.) B.S.G.

n=7 ([Figs. 14, 45|

6 populations: X1 [680—8); Sk, Rise-
berga, Ljungbyhed, Bonnarp (69—87); Sk,
Barsebiick (69—47); Sk, Gladsax, Vir-
hallarna (68—34%); Vg, Bjirketorp, Hind-
as (B9—88); XX (069—098).

Chromosome  counts published  previ-
onsly:
n=6 or 7: HOLMEN (19538).
n=4% Vasrama [(1930a), IHo {1950],

HorMeEN counted n=6 in meiolic pre-

parations of a Danish population, but in
some of the sporocyies studied, an addi-
tional minute chromosome configuration
coild be observed. HOLMEX was uneertain
if the population had n=06 or n=7,

In all populations studied here, 4 long
chromosomes, 2 medium, and 1 small
chromosomes are observable. The condi-
tions asgree rather well with HoLMEeEN's
results.

Hrachpthecium plumosum (HEpw.) B.S.G.
— n=10 [Figs. 16, 46); n=11 (Fig. 13)
n=10: 1 population: VIII (G9—44).
n=11; 1 population: XX [(G69—101]).
Chromosome  counts  published  previ-

onsly:

n=10: IRELAND (1905}, SMITH & NEWTOX
(1967 — 14 populations, Vys0TsEAvA
(1967,

n=104+m: ANDEHSON & AL-AISH
CHoPra & Kusanr (1967),

n=11: Inovr [1967).

(1963),

In both populations studied, one chro-
mosome is markedly longer than the others,
and three other chromosomes are of in-
termediate size. A minute chromosome is
the eyvtologicaly observable difference be-
tween the two eyvlolypes.

The n=11 karyolype agrees well with
the one found by IvOUE,

Brachygthecinm popeleam (HEDw,) B.5.G.
- n=10 [(Fig. 17)
1 population: XI1I (G9—86).

Chromosome  counts  published  previ-
ously:
n= % Vaarama (1950 na).
n=10: VasraMma (1930 a), Yaxo (1933),

SanTH & NEwToN (1967) — 10 popu-
lations, VysoTEava (1967) — 5 popu-
lations, VysoTsEAYA & FETISOVA
[ 148

n=11: INOUE (1904,

Kvsanr (1967).

The population studied by the present
authors have 1 long +3 medium + 6
short chromosomes, The markedly long
chromosome was observed also by SMITH
amd NEwTON a5 a large bivalent. The rela-

1967), CHOPRA &

Rot. Notizér, val. 124, 1571



220

tive sizes of the chromosomes of the Swe-
dish population are similar to those found
by Yaxo and by InouE.

The two cytotypes reported by Vaa-
RamMa represent populations of two eco-
logical races. The n=9 populations is
xerophilous, and the n=10 population is
mesophilous,

Brachgthecium reflexum (Stanke) B.S.G.
— n=11 (Figs. 18, 41}
2 populations: X1 (68—10); XIX (69—
a7).
Chromosome
onsly:
n=2: LazanrexNgo et al. (1970).

counts  published  previ-

Two long chromosomes are easily rec-
ognizable; the other 9 chromosomes are
maore diffienlt to identify as the dilfer-
ences between them are small.
Brachythecinm  rivulore B.S.G. n=~a
(Figs. 19, 42); n=12 (Figs. 20, 47|

n=0; 1 population: IT (G8—304]).

n=12: 2 populations: [ {68—327); S5m,
Viixjo, SW Livsjin (88—507),

Chromosome  counts  published
ously:
n= 6: HoLMmEx (19538), Saarn & NEwWTON

(1H68),  VysorsEava &  FETIsova
[ 1965 .
n=11: INOUE (1967].
n=1J: VysoTsEava (1967, 1970).
n=18: AxpEnson & Brvaw (1958).

Al least two chromosome races exist
in Scandinavia, In the n=6 cylolype all
the chromosomes are of the same size
which agrees with HorMmexs drawing, In
the population with n=12, all the chro-
mosomes are also of about the same size.

It has not vet been studied if there are
any morphological  differences
the two evtolypes.

previ-

between

Brachythecinm rutabilinm (HeEnw,) B.S.G.
— n=12 (Fips. 21, 53)

i populations: IV (G9—16); XI (69—7);
XII (69—&4); X111 (6H8—80); Sk, Gidelow,
Bjirnstorp (68—445): Sk, N. Sandby (69
—21): XVII (68—549].

Bot. Notiser, wol. 124, 1971
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Chromosome  eounts  published  previ-

ously:

n= 3: HoLMEN (1958).

n=10: Movrscaes (1955), HoLves (1958].

n=11: Sixoa (1952), CHOPRA & KUsman
(1967).

n=12: WisoN & BURNETT (1959), SMITH
& Newrtox (1967) — 12 populations,
Rasmsay (1969}, Vysorskava & FetI-
S0VA (1969, VvsoTsEava (1970f — 2

populations,
n=13: VysoTsEava [(1967).
n=20: RamMsay (1869) — 2 populations.

The populations studied by Hoemes
probably  belong to two different taxa
within  the Brachythecinm  roatabolom
complex, The one with n=10 is closely
related to B curtum (LINDBR.) Lismper. and
is awloicous while the populalion with
n=>5 is probably diocious, These two
taxn are morphologically  distinguished
by the cell structure, the spore size, the
setae, and the capsules.

i rutabolam is morphologically mark-
edly polvmorphous, and meiotic irregu-
larities are also common, The failure of
chromosome pairing., and the occurrence
of lagging chromosomes, Dbridges, frag-
ments, and other evtological irregularities
make it difficult to analyse the meiotic
metaphases and to count  chromosome
numbers in meiotic stages,

Wiksox and BurseTrt suggested Lhat
the n=12 eylolype might be an aunlopoly-
ploid strain, but ST and NEwTon ob-
ject too this conclusion as  they  neither
found any haploid population, nor tri-
valents or gquadrivalents in meiotic siu-
dies of the n=12 cytotype.

Brachythecinm pelntinum (Hepw.) B.S.G,
- n=10 [Figs. 22, 53)
1 population: IV (69

counts

17]).

Chromosaome published

ously:

n=10: MarcHarL & MancHarn (1911), Ho
(1936) — 2 populations, LAZARENKD
& YysOTsEava  (1954), YVSOTSEAVA
(1967] — 3 populations, SsiThn &
NeEwToN (1968).

previ-
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Figs. 35—5. Pholomicrographs of gamophylic mitoses drawn in previoos piclures, —

38: Mniem affine, n=6 (ef. Fig. 2). — 39: M. hornem, n=6 (cf. Fig. 6). — 40: M. andu-
latum, n==6 (ef. Fig. 8} H: Hrachytheciom reflexum, n=11 (ef. Fig, 18], 12: B. rien-
Tare, n=6 (ef. Fig. 19). 13: Mpiom gadwlatum, n=7 [cf, Fig. 10), — 44: Homalothecium
seriveum, n=11 ([cf. Fig. 95). — 45: Brachythecium oalbicons, n=7 [(c¢f. Fig. 14). — 46:
i, plumasum, n=10 (cf, Fig, 16), — 47: B, rivelare, n=12 (cf. Fig. 20). 48: Polytrichum
piliferum, n=7 (ef. Fig. 37). — 49: Pleurozium schreberi, n=>5 (cf. Fig. 206). a0 Fu-

rhynchitn steictum, n=11 {cf. Fig. 23], — 51: Abictinclla abieting, n=11 [ef. Fig. 11}.
52 Brachytheciwm velutinnm, n=10 (cf. Fig. 22|, — 53: A. rotabefum, n=12 (cf. Fig. 21).
- 542 Thuidinm tamariscinem, n=11 jef. Fig, 12).
Rot. Nodiser, val. 124, 1071



I.‘,EIJ.
n=11: Vaarama (1930a),
n=12: SMiTH & NEWTON (1968).
The population studied has 4 long, 2
medium, and 4 shorl chromosomes.
Meiotic irregulacrities make it difficult
to count the chromosomes in meiotic
stages (Smire & NEwTON),

Eurhynchivum striatum (HEDW.] SCHIMP,
— n=11 [Figs. 23, 50)

2 populations: X1V (G—461); XVII
(68—a13).
Chromosome counts  published  previ-
onsly:
n= 6G: HOLMEN (1958).
n=11: Ho (1936), SsuTH & NEWTON
(1967 — 8§ populations.

n=12: Vys0TsEAvA (1967).

Execept 8 chromosomes difficalt to clas-
sify, there are 3 large chromosomes in
the two populations sludied here. This
corresponds to the findings by Ho and by
SMITH and NEwTON who could recognize
A4 large bivalents in their material.
(HEDW.) Ro-

Homealothecium  Totescens

RIS, — n=10 [Fig. 24)
2 populations: IX (69—83): Gi, Rule,

Storungs (69—105, coll. 5. SUNHEDE).

Chromosome  counts  published  previ-
ously:
n= K: HorLmeEN [1958).
n=11: SMITH & NEWTON (1968},
n=12: LAZARENEO & LESNYAK (1966),

Vysorseava (1067,
n=14: Ho {1956].

The two populations studied have 2

long + 2 medivm 4+ 5 short + 1 minute
L'IIJ."!JIIII?I.‘-(JIIIE"H.
Homalathecinm sericenm (HEpw.) B.S.G.

— n=11 (Figs. 25, 44)
2 populations: VII (68—43); 5k, Gum-

I (BO—H1) .
Chromosome counts published previ-
onsly:

n=4#: HoLMEN (1938), SMiTH & NEWTON
(1968 9 populations, VYSOTSEAYA
& FETIsova (19649),

n= 9: SMITH & NEWTON (1068).

Rot. Notieer, val. 124, 1971
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n=10: Hamsay [1969).

n=10-4+m: SMITH & NEwTOx [1968); as
n=10+7, Ramsay (1969).

ne=11: SMIiTH & NEWTON (1068 — 2
populations.

n=114+m: SMITH & NEwWTOx [l1968],

n=124+2m: Ramsay (1969).

It has been difficult to get n good eon-
trasl between the chromosomes amd the
evloplasm, amnd o make correct chromao-
some counts in mitotie metaphases of this
species,

According to S5siTH and NEwTox it is
also very difficull to determine the chro-
moseme number in meiotic melaphases
as a resull of oceurring eviological irreg-
ularities as univalents, trivalents, penta-
vilents, bridges, fragments, efe,

Family Hypnaceae

Pleuroziem  schreberi (Brin.) Mirr, —
n=>5 (Figs. 26, 49)

17 populations: 1V (69—11); V (69—
12); VII (69—34); X (69—30); XII (68—
T6); XIII (69—65); Sk, Fulltofta, Lud-
vigsborg (68—442); 8k, Gualiv [(6B—18);
5k, V. Vram, Linderidsiasen, Sitarid (69
—45): XVI (68—482, 68—511); XVII (68
—al2); XVIII (68—519, G68—529, 68—
582): XIX (60—94); O1, Hégby, Lind-
nabhen (G9—104, eoll. 5. SUNHEDE).

Chromosome  counts  published previ-
ously:
ne=3: Vaarava (1954a), HoLves (1958),

LAZABRENED & VysOoTsEAvAa  (1965],

VysoTsEAava (1Y) — 2 populalions,

Ssiti & NEWTOoN (1968), Yaxo (1968)

— older counls corrected, Ramsay

{1965 2 populations, VysoTsiava &

FETiIsova (1969).

The mitotic metaphases always consis
of 1 long and 4 medinm sized chromo-
somes, This Karvotyvpe is similar to the
one shown in drawings by Vaanama, whos
paper on this species is a pioneer work on
the eenlromeric conditions of mosses.

Rbgtidiadelphus lorens (HEDW.] WannsT,
— n=5 (Fig. 27)
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1 population: XVII [68—479).

Chromosome counts published previ-
ously:
n=>5: IRELAND (1985) — 2 populations,
SsirH & Newrox (1967) — 2 popula.
tinms,

It is often difficult to get good prepara-
tions of the mitotic metaphases as the
chromosomes of Rhgptidiadel plies arve in-
sufficiently spread. The five chromosomees
of R. loreus are rather large and all of
about the same size,

Rlupticliedelplite squarrosis

WARNST. — n=10 (Fig. 28)
2 populations:  TIT (68—3a6); 5k,

Brunnby, Lerhamn [G8—443).
Chromosome  counts  published  previ-

ously:

n= G—=8; HEITZ (1925).

n= #; YVaarama (1908).

n=10: LazanexkEo & VysoTsEava [1965),
VysorsEava (1967,

{HEDwW. )

The chromosomes are all much shorter
than those of &, lerews, Five ch romosomes
are af about half the length of the longest
chromosomes.

It should be remarked that Y axo (1950,
1951, 1952, 1963 published n= 10 for K. cal-
peecens (WiLs.) Brora,, 1:|x1'|m1'|1i¢'u||11.- re-
garded as closely related to K. squarrosus.

Rhgtidindelphus triguetrus
WaRNST. n=6 [Fig. 29)
1 population: XVII (68
Chromosome
onsly:
n=:a:
n=hH:

[HEDW.)

501).
counts  published previ-
Yaxo (1950),

[RELAND (1967), Yano (1951, 1952,
1963), HoLsvEeEN (1958), Svmitn & NEw-
roxN (1967 — 2 populations, VysorTs-
EAYA (1967).

The chromosomes are all of about the
same size, similar to the longest chromo-
some of K. squarrosis.

Family Polytrichacear

Atrizhum undulalnm (HEpw). P.
— n=21 (Fig. 30)

BEauv.

223

10 populations: ¥ (69—20); V[ (69—
T7); VII (69—38); XI (69—6); XII (89—

ad); XILI (69—G7); AY (69—52); AV
(GE—406, 65—499); XVII (68—543).
Chromuosome  counls  published  previ-

ously:

n= 7: Kurira (1950), TaTUuxo (1933),

Lownry {1934), huaxxa (1967), SMiTH
& MNeEwToN (1968 2 populations,

n=14: Lowny [1954), Lazanexso & V-
SOTSEAYA [1965), SMITH & NEWTON
(1966) — 4 populations, TAaTUND &
Kisg (1970).

n=21: Kurmita (1%#37), Tatumo (1953},
Lewis (1957), LazarENEO & Vysors-
EAva (1964, 1965), SsurH & NEWTON
(1966, 1968) — 13 popualations, YVy-
SOTSHAYA (1966, 1967, 1970), YysOTs-
Eava & FEmisova (1969), FETISOVA &
VyvsoTakava (1970),
More approximative ecounts have also

heen published;

n=14—16: HEITZ (1926, 1928).

n=20—22: Heirz (1926, 1928).

On e, 43: HoLumexs (1958].

It is hardly possible to distinguish dif-
ferent size classes among the chromo-
somes though the longest ones are aboual
bwice as long as the shortest chromosome,

Pogometum aloides (HEnw.) P. BEauv.

n="7 (Fig. 31}
1 population: XVI (B3—A86),
Chromosome  counts  published previ-

oSty

n=7: HoLmex (1958}, GaNGULEE &
CHATTERIEE (1960, 1962), SHARMA
(1960, 1963), LazAaREXNKO ol al. [1967],
SMITH & NEwTON (1967 — 3 popu-

VysoTsEava [1967), HRamsaxy
2 populations,

lations,
{ 19609)

One of the chromosomes is markedly
longer than the other ones, which are all
of medium size,

Pogonatum uriigerem (HEpw,) P IEAUY,

— n=7 (Fig. 32)
5 populations: V [69—23): XII (69—358,
B9—7R): XIII (R9—6GR); XVI (GR—IRE).
Bot, Notlser, val, 124, 1971
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Chromosome  counts  published previ-

omsly:

n=6—7: HEITZ (1928),

n=7: Kurira {1937), Yaxo (19534], Ssmitn
& Newrox (1966) — 2 populations,
IRELAND (1967), VysoTsEava (1967).

The relative lengths of the chromo-
somes in this species are rather similar
to those of P, aleides,

Structural sex-chromosomes have been
reported by Yaxo in this species.
Polglrichum commune HEDW., — n=7
[Fig. 3%)

10 populations: V (B9—25); X (69—31);
XII (69—56): XV (69—50); XVI (88—
477, 6B—4903); XVIII (68—525, 68—5H31);
Vg, Molndal, Toltorpsdalen [83—00); XX
[GE-—100) .

Chromosonme
ously:
me==17:

Vaanasa (19504,

(1953), LAZAHENE(D
(1965), SsmiTH & NeEwTON [1967) —

2 populations, VysorsEava [1967),

Rasmszay (1969) — 2 populations,
n=14: kunrira (1917).

counts published previ-
JacmimsEy (1935), Kumira [1937],
1956, 1964], Yano

& VYSOTSEAYA

In Pelgtrichnm as also in Pogonatum,
it is difficult to get the chromosomes
spread. This problem may be an expla-
nation of an older report of n=6, which
obviously is an incorrect count,

Ume long and one shorl chromosome
are easily recognizable in the karyolype.
As will be discussed under P, formaosum,
these two chromosomes have been  re-
garded as sex-chromosomes by some au-
thors,

Polgtrichum  Jormosum HEDW. n=7
[Fig. 34)
19 populations: IV (60—14); V (60—

22); VI (69—75); VII (69—33}; VIII (69
—27): X (69—29); XI (69—35): XII (69—
af; 69—a0); XIII (69—62, 69—a64); XIV
(68—460); XVII (68—480, 68—500);
XVIIT (68—521, 68—524, 68—5H33, 68
235, 6E—5H40).
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Chromosome counts

ously:

n= 7: ScHIMOTOMAI & KiMupa
1936), Yawo (1953), LeEwis (1957).
Hormes (1958), SsithH & NEwTON
(1967), VvsoTsKAYA (1967), Hassay
(1969) — 4 populations,

n=14: Kvrirta (1937}, LAZARENED & Viy-
sOTSEAYA (1965, Vysorssava (1967
- 2 populations.

published previ-

(154,

It is possible to recognize one long chro-
mosome  alse in this species, bul anv
markedly short chromosome can hardly
be distinguished.

According to SHIMOTOMAT and Kisuna,
the longest chromosome in this species is
a female sex-chromosome, bul the male
sex-chromosome 15 one of the shortest
chromosomes,

The same svstem of sex-chromosomes
was described by SHiMoTosMarl and hoy-
ava (1832 in Pogonctum  inflexoam
(Livnr.) Lac., According to Yano (1953,
19541, the sex-chromosomes are the wo
longest chromosomes in Polygteichm as
well as in Pogornatom.

Polgtrichum juniperinem HEDwW, — n=7
(Fig. 33)

3 populations: X (69—32): XV (60—
53); XVIII (68—Db34).

Chromosome  counts  published  previ-
ously:
n=6: ARENS (1907}, J. & W. LEEUWEN-

RExvaax (1907, 1008}, ALLEx (1912},
VaxpeEsnpriegs (1912).

n="7: Herrz (1928] as n=(6]—7, KURITA
(1937), VaaraMma  (1950a), Yawo
(1953), LEws (1957), AxpeErRsoy &
Crus (1958) — 2 populations, SMITH
& Newrton (1967) — 3 populalions,
Owo (1968), Hasmsay (1969) — 2 popu-
Lations.

The karvotype of this species is similar
to those of other Polgtrichnm species: omne
long and one shorl chromosome are here
again easily recognizable.

The first reports on the chromosome
number of M. juniperimem are all differ-



CHROMOSOME NUMBERS IN SWEDISH AND DANISH MOSSES 225

ent from later reports. The chromosome
number n=6 is obviously incorrect and
may be a result of improper methods,

Palytrichiun longisetnm Sw, ex. Brnp, —
n="7 (Fig. 36)
1 population: VII [69—a37).
Chromosome counts  published
onsly
n= 7: VvsoTsEava (1967},
n=12-—14: HEITZ (1928].
n=14: Vaanama [(1953), HoLMmEN [1958).

previ-

The karvotype is similar to that one
observed in some other Polgirichum spe-
cies: one long and one short chromosome
are emsily recognizable.
Hertz' report of n=1%—-14 seems o
indicate uncertainty rather than a evio-
logical variation.
Polytrichum piliferum HeEDpw. — n=7
(Figs. 37, 48)
5 populations: Sk, Brunnby, Krapperup
(68—4244); 5k, Riscbherga, Ljungbyvhed,
Bonnarp (G9—61); XVIII [68—530, 68—
a47); XX (69—09).
Chromosome
onsly
n=8: J & W. LEEUWEK-REUNYAAN
(1407, 1908), VaspeEnpries (1912).

n=7: HeErrz (1928), Vasrama (1905a),
Yanmo (1953), Axperson & Crum
(1958, SMITH & NEwWTON (1967) — 2
populations, Ox0  (1968), HRaMmsay
(1969 .

counts  published previ-

The karyotype is rather similar to that
one found in some other Polgtrichom
species, thongh it is more difficult to re-
cognize any markedly long chromosome.

Aecording to Yaxo, the two longest
chromosomes are heterochromosomes of
sex-character. ANDERSON and CrUM could,
howvever, not find any heterochromosomes
when they studied a population rom the
Capadian Rocky Mountains,

The old reports of n=6 are probably
ineorreel,
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Some hepaticae and musci collected in Attica and Peloponnese are recorded. The
specimens are preserved in the Botanical Muosenm, Copenhagen,

The present list enumerates some hepa-
ticae and musci collected in March—April
1969 and February 1970 in Attica and
Peloponnese for the areas of which, as
well as for the Greek mainland on the
whole, the knowledoe of mosses is scarce.

Notahle are 2 papers by CoprEY (1907,
190%], which — on the basis of previeus
conlemporary  collections
from some localities seatlered all over Lhe
territory — draw up catalogues on the spe-
cies found op to that time amd include
some remarks about ecology and distribu-
tion.

lilerature and

Somewhat bhetter is the situation aboul
the Aegean islands, REcHIsGER  (194.3)
nmimes the species found on the islands be-
fore Flora Aegaea was wrillen, CIFERRI
(1044 pp. 137139 gives a list concerning
the islamds onee occupied by Haly, DL
(1966) gives a comprehensive account of
miosses  from Crete, amd Busaey (1906,
1967 adds some species from Rhodes and
Crete nol previously recorded.

The available material, as expected,
seems o confirm thatl the Greek moss-Tlora
is in accordance with that of the rest of the
Mediterranean area.

All species stated in the present lisl, ex-

cept  HBartudla repolota, are  stated  from

Baot. Notieer, vol. 13, 1971

Crete in DULL's paper, which also gives
information on the ecological conditions of
the species.

These conditions are the same as gen-
erally are valid for the whole Medilerra-
nean aren, and as the species in the pre-
sent list also were found growing in the
same way, only exeeplionally remarks on
ecology are given.

The samples are kept in the Botanical
Museum, Copenhagen ().

The Agorn in Athens,
Lykabettos, Hymettos, Pentelikon opposile
Kiphisia, Pentelikon opposite Penteli, Par-
Aties  cephalmrice-forest near  the
summit, Perama, Dafni, Eleusis, Marathon,
Sounio, Salamis, Aegina, Corinth: the an-
cient town, Mycenae, Sparta.

loealities  are:

| 1V T

For some of the loealities are applied
ablbreviations, which easily are 1o be under-

slond,

Targiomio hypoplygiio L. nor.

Larnalaria creciena (L) Dusm, — Agora —
Hym. — Dafni.

Frotlania dilafate (L.} Dusm. — Parnes. on
Abivs cepheloricn.

Rartramin siricta BrID. Agora — Pent.

P. — Aeg, — Kor.
Broum lorguescens BR. EUR, — o.fr. Hym.
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— c.fr. Pent. K. — c.fr. Sounio — Kor.
— c.Ir. Sparta.

Bicgum bicolor INCES. — Lyk. -
Pent. K.

iryum eaespiticinm HEDW, var, comense
(SCHPR.) Husx, — Lyk.

Hym. —

Fiwrneria hyggrometrican HEpw, — ¢.fr. Penl.
K. c.fr. Parnes.

Furnaria mediterranea Linon, — e fr. Lyk.

Emvealypta vidgarics HEDW, — e.fr. Lyvk.

T rtula intermedia (BRip.) De Nol, — Lvk.

- ¢.fr. Hym, — Penl. P, — c.fr. Parnes

— Dafni — Sparta,

Twvrttda atropirens (SM.) Lixpr, — c.fr,
Lyk.

Tewrtile marginala (BR. EUR.] SPRUCE —
c.ir, Agora.

Tartula muralis HEDW, — Agoran — Lyvk.
— Pent. K. —Pent. P. — Aeg. — Sparia
— all e.fr.

Urossidium  sqoomigeram  (Viv.) Jor, —
Lyk. — Hyvm. — Elen. — Aeg. — all

o.fr,

Crosgidinm chloronetos (BRID.) LiMPH, —
L¥k.

Alwvinie ombigoa (Bn, 2un.) Liver, — Ago-
ra — Lyk. — Hym. — Perama —
Daftni — Sounio — Salamis — Aeg.
Kor. — all c.fr.

Pottia storkeana (HEpDw.) G, M{LL, —
Lyvk. Pent, K. — Mar, — all e.fr.

Timuniella barbnlsides (BRin, |
— ¢.fr. Agora — Hym. -
o.fr, kor.

Plevurachacte squarrosa (Brip.) Lisxne, -
Agora — Lyk. — Hym. — Dafni.

Fortefla tortposn (HEpw.) Liver, — Lyk.

- Hym. — Parnes.

Tartella flavovirens (Bruch) BroTo, —

c.fr. Sounio,

MiONKEEN,
- 0. Aeg. —

Frichostomum erispalism Bruen — Hym.

— PPent. K. — Parnes — Sounio — Aeg,

frichostemum mutabile Brocn — Hym,
DDafm,

Trichostomum murbabile BrucH var, den-

snm SCHPE. Soumio,
Grymnostomrm aeraginosem 56, — Agora
Lyk.
Gyroweisin reflexa Scurr. — Hym,

Barbula conpoluta HEnwW, — Agorn —

229

Hym. — Pent. K. — Penl. P. -

— Kor.
Barbufa unguicolate HEpw, — c.fr. Agora
- e.fr. Lyk. — efr. Hym. — Pent. K.

- Aeg,

— Parnes — e.fr. Mar. — e.fr. Sounio.
Harbufa repolnta (ScHRAD.) Brin, — Elen.
— Sounio — hor.

Harbela hornschuchionn Scuvere — cofr,
Agora — Hym. — Salamis — Kor.
Harbufa rigidule (HEpw. ) MrrT. — edfr

Agora — c.fr. Lyk. — Hym. — Penl.
K. Pent. P — c.dr. Perama — Dafni
— Elen, — Mar. — e¢dr. Sounio —
Aeg, — Kor, — Myeenae.
Bartala trifaria (HEDW. | MITT. — Pent. K.
Bar bl tophacea (Brie) Mirr. — Lyvk, —
Hym, — Salamis — Mar.

Barbula tophacea (Brin.) Mirr, . aculi-
Joliar [SCHPR. ) MOWKEEM, c.fr. Hym.

— cfr. Pent. K. — Dafni — c.fr.
Sonnio,

Barbila tophacea (Buin.) Moerr, §. homilis
[Senrn.) MONKEM, Hwi. Pent.
P.

Buarbola  cgfindrica (TavL.) ScCHIMP. —
Hym. — Parnes.

Carimmic trichophyllo GREV, — Parnes.

fzrimmin polvinete (HEDW.) Sa. — cfr.
Lyk. — c.fr. Hym. Fent. K. — c.Ir.
Pent, P, — edr. Dafni c.fr. Parnes,

Amisothecinm varinm  (Hepw | MiTT., —
Lyk. — Hym. — Mar.

Orthotrichum cupidatem BRID. —
Parnes, on  calcareous  walls
Haghia Triada.

(hrfhedrie hnm

r.fr.

near

Igellii Hook., & Tavi., —
*arnes, om Abies cephalonicn.

Leneodon seinroides (HEDW, | SCHWAEGHL
var. moercnsis |[HEDw.) SM. — Parnes,
on rocks and Abies ceplolonica.

Pterogoninm gracile (HEpw. ) B Evn. -
Parnes, extensive mats on rocks and
Abies cephalonicn,

Leptodon smithii (hcks.) Mone — Par-
nes, on rocks amd Abies cephalonica.

Neekero menziesii HOOE, — Parnes, on
rocls and Abies cephalonica,

Homalothecium sericeam (HEpw,) Bre &
S5cn. — Lyk. — Hym. — Pent. K. -
Parnes — Dafni.
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Scferopodinm tonrettii (Brin.) 1. Kool —
Hym. — Kor,

Scorpinrinm circinatom (BRin, ) FLsconr, &
LoEsSKE — Lyk. — Sparta.

FRhynchostegium megapolitonum (BLaND.)
Br. & S5cH. — Lyvk., — cfr. Hym. —
Parnes.

Hypnum cupressiforme HEDw.

- Parnes — Pent. K.

Hym.
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Past and Present Distribution of Nigella arvensis L.

ssp. arvensis in Europe

ABSTRACT

By Arne Strid
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University of Lund,

O, Vallgatan 18—20,

5-223 61 Lund, Sweden

STrin, A, 1971, Past and present distribution of Nipella arvensis L. ssp. arvensis in

Europe. — Bol, Noliser 124: 231

2,

Nigelfa arvensis L. ssp. arpensis, formerly a widely distributed weed of eultivated
fields in most of continental Europe, has decreased considerably in frequency during
this century, especially in the northern and atlantic parts of the continent. Three

maps show its distribulion 1] belore TRU0, 2] 180R0—15924, amd 31 TU30
to material preserved in oo 30 major European herbaria,

1968, aecording

Three main reasons for the decrease in Ell‘t||ll‘l1{'_‘.‘ are sugresied: 1) early harvesl-
ing, 2] improved purification of seed, and 3] use of herbicides

INTRODUCTION

The total distribution area of Nigefla
arvensis L. includes conlinenlal Europe
{except the Therinn Peninsula), North Af-
rica, Asin Minor, and the Middle East as
Tar as Persia and the Caucasus (ef, MEUSEL,
Jicer & Weisenrr 1485 pp. 311, 485;
1965 b p. 156).

N. orroengis ssp. arpensis occurs in con-
tinental Europe and western North Africa.
In central and southern Greece {approxi-
mately south of the 40th parallel) it s
replaced by ssp. arestedo (SR, & SM)
Nist, and in Turkey hy glanea
(Boss.) TeERrace, Ciosely related endemic
species  and  subspecies  occur  on the
Aegean islands (ef. STun 1970).

S50,

The castern Mediterranean taxa  grow
in natural or semi-natural habitats (phry-
gana, sea-shores, abandoned fields ete.),
whereas N, arpensis ssp, arpensis is o weed
of enltivated fields.

When seanning the Nigella material of
some major European herbaria it become

evident that in large parts of its distribu-

tion area N. aroensis arpensis had
heen collected much less over the past
few decades than previcusly, To obtain
some, admiltedly rough, idea of ils past
and present distribution, three maps were
designed indicating collections made 1) be-
fore 1890 (mainly 1850—1889], 21 during
the period 1RH0—1929, and 3) ofter 1929,
The maps were hased on material from
the following herbaria (abbreviations ae-
cording (o Laxiovw & STAFLEU (1964 :
B, BM, BRI, BRSL, C, CL, E, FI, G, GB,
HBG, JE, K, KA, KRAM, LD, LE, LY,
M, MA, P, POZ, PRC, 5, SARA, 50, UPS,
W, WA, WU, ZA.

Outside Europe, N. aroensis ssp. areen-

ss[.

gix is known also from Moroceo, Algeria,

amd Tunisian. The records are nol suffi-
cient fTor conclusions about  possible
changes in distribution and have been

excluded from the maps.

OBSERYATIONS
Before 1880, Nigella aroensis appears
to have been widely and evenly distri-

Bot, Natiaer, vol, 124, 1971
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Fig. 1. Nigella arvensis L. ssp. arvensis. Collections made before 1890 (mainly 1850—1889)

buted in most of continental Europe ex-
cept the Iberian Peninsula (where it is
replaced by N ffspanica L) and the more
atlantic parts of France, Belgivm, Hol-
land, and Germany (Fig. 1}, According
to the usually scanty information on her-
barium Iahels it occurred in a wide variety
of disturbed habitats, bul mainly as a
weed among cereals on ealeiferons soils
and rarely at altitudes above 500 m. On
the Balkan Peninsula, where it may occur
at higher altitudes (up to ¢, 1400 m in the
southern part), it was no doubl more
commaon  than  indicated by the map.
There are surprisingly few records from
Italy except in the extreme south, In the
north of the continent it reached the
Baltic Sea in costern Germany and Poland,
but seems never o have been collected in

Bot. Naotiser, vol. 124, 1971

Seandinavia., In Holland, Belgium, and the
lowlands of northern and north-western
Germany  (Schleswig-Holstein,  Mecklen-
burg, Pommern| it is only recorded as a
casual (ef. AsCHERSON & GRAERRNER 1924
p. 616 HEGLH 1912 p, 475), In Switzerland
it has apparently always been rare and
is only known from the northern and
western parts.

During the period 1890—1929 (Fig. 2)
the species decreased markedly in the
northern and atlantic parts of the conli-
nent, but was still fairly widespread. In
parts of Poland, Czechoslovakin, Hungasy,
and Austria a similar but much less pro-
nounced tendency  mav  be ohseryad,
although there are still areas, like HBobe-
mia and Moravia, where no actual dsc-
rease seems o have oceurred. In genecal
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Fig. 2. Nigella arvensis 1., s, arpensis, Collections made 18I0—19249,

the species tended o withdraw o more
conlinental areas, On most of the Balkan
Peninsula as well as in southernmoest Tta-
Iy it was apparently common.

Chver the past 40 vears there has been a
continued decrease in the [requency  of
Nigella arvensis throughout most of the
European continent (Fig. 3). The species
now appears to be fairly comon only on
the Balkan Peninsula, especially in the
southern parts. Locally it has heen rather
well 1960:5 in
parts of Crechoslovakia and Poland with
scillered loealities also in Hungary, Ro-
mania, and Ukraine. After 1950 there are
only o few records from [laly, Franee,
and E. Germany (DDR). In Switzerland,
Austrin, and W, Germany (BRD) it is
very rare and possibly extinet.

collected as late as the

The wview obtained from herbarinm
material is supported by personal com-
munications
Eurapean countries, as
following quotalions:

“Nigella areensis kam in unserer e-
gend seit eh und je selten vor, Etwa seil
1950 ist sie aus der mir genauesten be-
kannten Gegend (ca 50 km  Umbkreis
Stullgart) praklisch villig verschwunden.
Bereich habe ich die Pllanze
letzten Male 1949 gesehen 5
(Praf, Dr, I). AICHELE, Ehningen).

.o dass Nigefla bei uns in Oberdster-
grosse Raritil geworden ist;
Ackerunkraut
nicht gar so selten, ist sie jetzt . . . fast
ginzlich verschwunden.” (Dr. H. H. F.
Hamanx, Linz).

botanists In  several

shown in  the

with

In diesem
UM

cine
vor bl

reich

noch Jahren als

Bot. Noliser, vol. 124, 1971
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“o .. the distribulion of Nigella arvensiz
in Poland deerenses markedly.” (Dr. L.
FrEY, Krakow).

“Je doute que 1on puoisse récolter des
graines de Nigelle arvensis aux environs
de Gendve oi Uespéee est pour aini dire
inconnue,” (Dr, K. WERIBEL, Geneva),

“Nigefla arrensis kam in unseren Ge-
treideleldern friher schr wenig vor, heute
gar nicht mehr . . .° (Prof. Dr. M.
WELTEX, Bern).

“Je ne connais pas actuellement aunx
environs de Paris, ni dans aucune des
localités que je fréquente, un seal Nigella
arvensis.” (Dr. P, JoreT, Paris).

“. . . som existence dans notre région
est menacée par Uemploi des hormones
pour le désherbages des champs de blE"
[Directeur, Jardin Botanigque, Lyon),

ScHURERT and Hicric (1969 pp. 1889—
191} made a detailed collocation of past
and recenl records of Nigelln oroeasis in
the mapping area of “Arbeitsgemeinschaft
mitteldeutscher sonthern
DR and adjacent parts of BRD, Czecho-
slovakin and Poland. Formerly widely
distributed on loess and other caleiferows
soils  in
Thiringen amd on the sonthern and east-
ern foothills of Hare, it has decreased
markedly in frequency and is now re-
siricled to a the dricr

Floristen', i.e.,

cultivated areas, especially in

few  localities in
and more conlinental parts of the region,
Among  species showing g ten-
dency are Boplevrnm rodondifolivm L,
Ceauealiz latifolia L., Orloge grandiflora
(..} Horesi., and Adoniz flemmea Jacg.,
wherens  Legonsia hgheida (L) DEL. is
becoming restricled 1o the more atlantic
prurts of the mappi
wilh its general distribution
& Hitmra op. eit ).

j.: AR I AeCoTy I:I noe
{SCHURERT

DMSCUSSION

Nigella arvensis ssp. aroensiz is hikely
to have originated in the southern part
of the Balkan Peninsula or in adjacent
areas ol north-western Anatolia, where il
oceurs 1in more or less natural habitats.

Bot. Notiser, vol, 124, 1971
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Spreading  intoe the European contineni
presumahly took place with the introdoc-
tion of agriculture. The species is re-
corded as early as the 9th century from
a monastery in Switzerland (Hecr 1912
p. 476]).

Fig. 1 I supposed to correspond
to its 1 distribution. In  some
areas, e.g., the northern and atlantic parts
of France ond Germany, regression seems
to have started with the turn of the
century or possibly  even earlier, More
continental areas were affected somewhal
later.

Obvious shorteomings in the present
mapping echnigque arise [om the Pacts
that 1} some areas have been more visited
by collecting botanists than olthers, and
3} eollecting activity has varied a great
deal during  diffe periods ol time.
Thus in Fig. 1 there are numercous re-
cords around cities like Vienna, Wroclaw,
Berling, ond  Paris, whereas the Balkan
Peninsula and Russin ave most probably
undercallected. In Fig, 3, on the other
hand, there is no doubt an unproportion-
ally great number of records from north-
ern Greeee, which hos recently been sub-
jeet to m more detailed seanning  (ef.
STrRID 1970 pp. 34, 47).

Considering  these  difficulties it has
only been possible to observe prolonged
general trends  in the material. More
sophisticated  studies must be restricted
to limited areas where herbarvium  mate-
rial and literature recornds are extensive,
Excellent examples arve provided by the
maps prepared by the Halle group of
phvtogeographists {ef. MEUSEL, JAGER &
WEINERT 1963 b, ScHUBERT & HiLwiG
14659] .

The main reason for the decrease in
the frequency of Nigelln orpensis is no
doubt the modern methods of agriculture,
Three faclors may be emphasized:

ture of modern agriculture resulting from
improved early varieties of cereals. Ni-
gella arpensis flowers in the late summer

and often does not produce I'ipl}, seeds
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Fig. 3. Nigello arpensis L. ssp. arpensis. Collections made 1930— 19649,

until September. When growing among
Flns
of being cut before seed-selling.

2 Improved methods  and
purification of seed material. Until
recently this was probably the main fac-
tor involved.

3. Use of
ereasing importance douring the last few
decades.

The combined effect appears to be a
graodual  extinelion of  Nigella
from all areas where it has not become
eslablished in semi-natural habitats, The
only region in central Europe where it
still seems to be fairly common (although
decrensing) is parls of Bohemin and
Morawvia. In these areas, as well as loeally
in Poland, it occurs not only among

cereals 1t thus o considerable risk

threshing
[actor of in-

herbicides, a

areenses

cereals but also to some extent in xero-
thermic communities on loess, Neverthe-
less, it is reasonable to assume that the
species will eventually become restricted
to its original areca in the eastern Medi-
ber ranenn.
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Cwntribution to the Embryology of Scoparia duleis L.
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ABSTRACT

ArERaL, I, Rasesawann, 8. & Swasiy, S N R 1971, Contribution to the embryology
of Scoparia dulvis L. — Bot. Notiser 124; 287—248,

The development of the ovary, ovules, male and female gametophytes, endosperm
and embryo of Scoparefr duleis L. has been studied.

The microsporangium wall consists of an epidermis, endothecium, middle laver,
and glandular tapetum. The tapetal cells become binucleate and the endothecial
cells develop librous thickenings in later stages, Quadripartition of microspore
mother cells is simultaneocus. Al shedding  the pollen grains are two-celled and
tricolpate.

Development of female gametophyte is of the Polygonum type. The synergids
are hooked, An endothecium surrounds 1he middle part of the mature embryosac,

The endosperm is ab inifio cellular. The chalazal hawstorium consists of two
long uninueleate cells, The micropylar haustoriom has four such cells. The hauslo-
vial cells do not fuse together bul degencrale as such, The organization of a quadri-
seriate chalazal part of the endosperm proper and the development of a secondary
haustorinm are noleworthy features.

Development of the embryo is of the Crucifer tvpe. The cell d functions as the

hypaophysis.

The cmbryvological data oblained in the study have been evaluated in the light

of previows work in the tribe Digitaleae. The genus Scoparia appears o bhe n

to the Iribe Gratiole
(1846 and WETTSTEIN (1897,

INTRODUCTION

The family Scrophulariaceac has al
tracted the atlention of several embrvo-
logists from lime o lime beeawse of the
inleresting diversily in structure and orga-
nization of codosperm havstoria, The pub-
lications of CrETE (1953}, YaMaZakD (1953,
1954, 1957), BaNeERI [1961)., AREEAL
(1963, 1964, 1963, 1966) and Tracr (1965,
1866 |, summarize the embryological work
an the family.

Embryology has long bheen recognized
as one of the tools in correlating relation-
ships among the taxa. In his recent pub-
lication an the Scrophulariaceae ARERAL
(1966 ) has pointed out its bearing on intra-

Arer

e than to the Digitaleae in which it is placed by BeNTIAM

and intertribal
family.

relationships  within  the

The genus Scoparia with which this pa-
s has been placed under Digitalene
by Bestoam  (1846) and WETTSTEIN
(1893}, PexxeL (1935), on the other hand,
places it under the Gratinleae which he re-
gards as the most primitive tribe in the
family Scrophulariaceae, The present in-

vesligalion dealing with the development
of male and female gametophvies, endo-
sperm, embrvo and seed eoat structure of
Sroparie duleis, collected from Sriranga-
patna, was undertaken becaose of partinl
and inadequate earlier account furnished
by BacHavax and Smivivasan (1941) on

Raot. Notiser, val. 124, 1871
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the species and also to elueidate its tribal
position based on embryvology,

OBSERVATIONS

Microsporangiom and Male Gametophyte

In transverse section, the very voung
anther is four-lobed (Fig. 1 A). Ench lobe
contains & plate of 5—6 large-nueleated
densely  cytoplasmic  hypodermal  arche-
sporial cells (Fig, 1 B). Periclinal divisions
of the archesporial eclls give rise lo the
outer primary parietal and the inoer pri-
mary  sporogenosus  lavers. The primary
al laver after a similar division pro-
duces two rows of cells, the inner of which
functions directly as the glandular tapetom
and the ounter ultimately gives rise to the
endothecium and middle laver (Fig, 1| C—
I}). The tapetal cells enlarge in size and
elongate radially. After o free nuelear divi-

sion each eell becomes binueleate (IFig. 1
E—F). It is of interest to nole that the
tapetal cells on the connective side are
more  often  two-lavered and  they are
sparsely eytoplasmic including only small
nuclei (Fig. 1 D—F). During laler stages
of sporangium  development the middle
layver is crushed and absorbed and the
emdothecial eells hecome larger in size and

tic librous thickenings.
Meanwhile the tapetal cells become con-
sumed by the developing microspores and
the pollen grains, The scanly remains of
the tapetum are left near the inner Logen-
lial walls of the endotheeial eells within
the microsporangiom (Fig. 1 N).

The cells of the primary sporogendons
laver in the meantime undergo anticlinal
and periclinal divisions producing a sporo-
genous lissue (Fig. 1 C—D). The micro-
spore mother cells derived from the sporo-
genous tissue round up and undergo the
usual meiotic  divisions  (Fig, 1 E—K).
Meiosis [ is not followed by a eell wall
(Fig. 1 G). The two resulling dvad nuclei
underge  a  simulltancous  division.  The
orientation of the spindles of the dividing
nuclei is such that the resulting four

Baot. Notlzer, vol, 124, 1071
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davnghter nuclei afler meiosis 11 become
disposed in a tetrahedral manner within
the evteplasm (Mg, 1 H—1), Quadriparti-
tion of spore mother cells is simultaneous.
The mierospore tetiad is of the letrahedral
tvpe (Fig. 1 ki. It should be pointed ol
here  that the wall of the microspore
moelher cell becomes a thick homogeneous
layver around the evloplasm during meiosis
and the laver conlinues to surround the
microspore tetrad (Fig, 1 G—K). Soon the
microspores of the tetrad enlarge in size
and their evtoplasm acquires small v
woles (Fig. 1 L), The remains of the wall
of microspore madher cells disappear by
mow. Division of the microspore resulls in
the genesis of a generalive cell and a tube
cell.

The generative eell is very much
smaller in size compared to the tube eell
but its cytoplasm is denser and finer. The
mature pollen grain s almost spherical
with a1 thin inline and a thick exine bear-
ing three calpae. The generative cell is em-
hedded in the evioplasm of the tnhe eell,
At pollen-shedding  the adjacent micro-
sporangia coalesce due o the breakdown
of the separating layver of cells heltween
the sporangia. The grains of hoth spor-
angia are therefore released through o
single opening.

Megasporangium and Female
Gamelophy e

A long section of a VEIY VOUng ovary
presents bwo massive hump-like placentae
(Fig. 2 Al. Each of them later organizes on
the surface a large number of small finger-
like ovular primordia (Fig. 2 B—>0G). These
give rise o unilegmic, tenuinucellate and
anatropous ovales (Fig. 2 C, E K.

A large, densely protoplasmic hypoder-
mial archesporial cell appears very early in
the ovular primordium (Fig. 2 C). It elon-
goles and direetly functions as the mega-
spore mother cell (Fig, 2 1. After the firs]
nuclear division during meiosis fwo super-
posed dyvad cells arve formed (Fig. 2 E—H).
The nuclei of the dyad cells undergo a
simultancous division. Followed by trans-
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Fig. 1. Microsporangium and male gametopyte of Sceperia dulcis, Az Tramsverse seclion
of very voung anlher B: Ts two adjpeent microsporangial primordia lodging hypo
dermal  archesporial cclls L Is. of young |||i||'1|'1|I-||-[:|||;i||||I showing  division in
primary parietal and primary sporogenons lavers I3: Ts microsporangiom with 2
four-layered wall enclosing the sporogenous tissue; nole more than one laver of tapetal
cells on the connective side. E: "T.s part of microsporangium showing nuclear divisions
in tapetal eells. Fr Tas microsporanginm al the binucleate stage of tapetal cells. -

G—K;: Development of tetrahedrall tyvpe of microspore letrad from o omolther cell, —
L: A uninncleate pollen grain. Bz A mature pollen grain. — N: Parl of Ls. of anther
wall al |r|:1||-:1 shedding showing filsrous thickenings of the endothecium. A =340, B—C

TR0, v =860, E 780, o 60, G—2 1570, N > 560

verse wialls a linear tetrad of megaspores  a second megaspore in a tetrad shows signs
is formed (Fig. 21). Usually the three of further development (Fig. 2 K). The
micrapylar megaspores degenerale and the  functional megaspore enlarges in size and
chalazal one functions (Fig. 2 L)1 Rarelv  the vacnoles in its eytoplasm become con-

Eot. Notizer, vol. 124, 1971
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spicuous (Fig, 2 M), Division of the mega-
spore nuelens is not followed by a eell
wall. The resulting daughter nuclei move
apart to the opposite ends as o large cen-
tral vacuole organizes between them (Fig,
4%}y, The two-nucleate embryosac elon-
gates further and enlarges in size erushing
and absorhing the surrounding nueellar
cells (Fig. 2 N—0). The two-nucleate sac
become four-nucleale by a free noclear
division (Fig. 2 0], It is now in direel con-
tact with the inmer epidermis of the integu-
ment. The epidermal cells around its en-
larging micropylar part degenerate (Fig.
203, The four-nucleate embryosac be-
comes eight-nucleate after another simul-
taneons free noclear division. The eight
nuclei are disposed in two groups of four
ench. Organization of the female gameto-
phyte commences soon (Fig, 2 Pl An egg
s of two synergids and an egg
cropylar polar nucleus arise from
the micropylar quartet. Three small anti-
podal cells and a chs
el rom Lhe chalazal quartet
The two polar nuelei increase in volume
amd move fowards other meeting
mear the middle region of the embryosac
(Fig. 2 Q).

The mature female gametophyle s
spindle-shaped with a broader micropylar

meal polar nocleus

are organ

rach

part. The egg apparalus is conspicuous
and consisls of two large posteriorly vae.
nolate hooked syvnergids amd a prominent
egg. The polar nuelei fuse together and the
large secomndary nucleus becomes located
near the egg apparatus, The three small
antipodal eclls show signs of degeneration.
An endothelium surrounds the compara-
tivelvy narrow evlindrical middle region of
the female gametophyte (Fig. 2 K).

AREEAL ET AlL.

Endosperm

The division of the endosperm mother
cell that of the
gvgote. The first division is transverse and
it imitintes the two primary endosperm
chambers. Both of them soon amdergo a
vertical division and produce two tiers of
two cells each. The chalazal tier direetly
develops into the chalazal haustoriom of
two uninucleate cells, The two cells of the
micropylar lier undergo a vertical division
at right angles to the previous one forming
four cireumaxial eells. These divide trans-
versely organizing two tiers of foar cells
each. The upper tier develops into the
micropylar haustorium and the lower in-
cludes the initials of the cndosperim proper.
Diagrammatic figure 3 A depicts the initial
sequence of divisions in the emndosperm
mother cell. This sequence is exactly sim-
ilar to the sequence given in the earlier
aecount by RAGHAVAN and SRINIVASAN
{1941).

The two uninucleate cells of the chalazal
hanstorivum during seed development elon-
sale and enlarge as their nuclei increase in
volume (Fig. 1 B—C). They do not fuse
together during their period of activity
amd finally degenerale as such earlier to
that of the micropylar haustorium (Figs,
aF, 4 A—C).

The four uninueleate micropylar hausto-
rial cells enlarge in size and extend into
the micropylar canal of the developing
seed breaking down the surrounding eclls
of the iFigs. 3B, D: 4R).
Their nuelei inerease in size and become
prominent  as  the  cyloplasm  becomes
denser (Fig, 4 B, The micropyvlar havstor-
ium slayvs active for a long bime during
seed development and appears to play =
more significant role in the notrition of

oceurs much earlier 1o

inlegument

Fig, 2, Megasporangivm and female gametophyle of Sceoparia daleis. — A: Longitadinal

seclion of o very voung ovary. — B: Transverse seclion of a slightly older ovary showing

initiation of ovalar primordia. — C; Ovalar primoridiom with a hypodermal archesporial

cell, — I: A megaspore mother cell, — E—1: Development of a linear tefrad of megaspores

from a mother cell. — K: Two megaspores of tetrad showing signs of further development.

— L: Functional megaspore. — M—: Development of embrvosac from functional mega-
spore. — R: A mature embryvosac. — A—B = 1120, C—R 000

Bot. Notleer, val. 124, 1971
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the  embryosae than the chalazal hau-
stosrium.

Meanwhile, the initials of the endosperm
proper undergo a serics of transverse divi-
sions producing a long quadriseriate row
of eells (Fig. 3 B—C, E). A few tiers of
these cells located above the chalazal
haustorium do ned increase in size bul be-
come densely protoplasmie, while cells of
the other tiers, further above, enlarge in
size and become conspicuously vacuolale
(Fig. 3 C). By transverse and vertical divi-
stoms these large cells give rise to the bulk
of the endosperm tissue into which the

developing  embryo  throsts  itself  (Fig.
4 A—C).
The most mdeworthy feature in the

endosperm proper is that the cells of the
quadriseriate  lower part undergo  only
transverse divisions increasing the number
of small densely  protoplasmic  cell-tiers.
This region extends further towards the
chalnzal end as the cells of the chalazal
hanstorinm break down, Very frequently
it is observed that the four cells of lower-
most tier of the endosperm proper enlarge
in size and act as a secondary haustorinm
(Fig. 4 A, C)

As the endosperm tissue increases in
bulk in the upper part of the embryosac
the surrounding endothelial eclls become
stretched, accommodating to the increase
in valume of tissue (Fig. 4 B—C). A grealer
part of the central core of endosperm fis-
sue s consumed by the developing embryvo.
In the vipe seed the surviving endosperm
cells acquire deep  staining  granular re-
serve food material, The owter tangential
walls of the outermost laver of endosperm
cells nequire heavy lnmellated thickenings
(Fig. 4 D—F}. The seed eoal consists of
the owler epidermis of the inlegument and
the crushed remains of the endotheciom,
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Emhbrya

The zvgole elongales during the initial
development of endosperm and  divides
transversely forming the terminal cell co
and the basal cell eb (Fig. 5§ A—RB). The
shorter terminal cell enlarges in size and
undergoes a vertical division while the
longer basal cell divides transversely giv-
ing rise to cells m and o (Fig. 5 D). The
first four cells of the proembryo are there-
fore arranged in a T-shaped manner and
the proembryonal tetrad consequently be-
longs to the A. category [(Sovices 1921).
The twio juxtaposed cells derived from oo
give rise 1o the quadrants, g, after another
vertical division at right angles to the first
(Fig. 5 E). Transverse division of the
quadreants initiates the octants disposed in
two superposed tiers of four cells each,
the npper tier being designated as [ oand
the lower as I (Fig. 5 F—H). Meanwhile,
the lowermost cell of the proembrvonal
tetvad, ecll ¢f, gives rise to r and 0" after a
transverse division (Fig. & G—H, L. N).
Only oceasionally it does not divide (Fig.
3 I—K). The middle cell m produces cells
d and [ after a division (Fig.
3 H—I ). Periclinal divisions in the oclanls
delimit the dermatogen, de, from an inner
group of cells (Fig. 3 1). The inner cells of
tier I give rise to the periblem, pe, and
plerome, pf, alter periclinal di n (Fig.
5 K). Further divisions in tier ! form the

i
similar

slem apex, pef, and eolyledons, eof, of the
embryo, while divisions in " form the
hypocotyl, phy (Fig. & L, (). Cell d fune-
tions as the hyvpophysis. After a transverse
division it gives rise o bwo superposed
cells [Fig. 5 K). The upper lenticular eell
funetions as the initial of the rool cortex,
i, and the lower acts as the initial of the
root capy, fee. Usually these cells produce

Fir

3. Endosperm in Scopoarie delcis (Ch=Chalazal hawstorinm, [f= Inlegumenlary lape-

tum. Mh=Micropylar havstoriom). — A: Diagrammatic representation showing sequence of

imitial divisions in endosperon mother cell.

B: L.s, voung seed, — € L.s. chalazal part

of endosperm; note narrow part of endosperm proper above the chalazal havwstoriom. —

I¥: T.s. micropylar haustorium, — E: T.s. through the narrow cha
r Fe

il part of endosperm

proper revealing quadriseriale nature of the region. — F: T.s ehalazal haustorism. —

B 580, C 3780, D
17

= 1120, E—F > 780.

Bot, Natiser, vol. 124, 1971



244 . AREKAL ET AL.

Fig, 4. Endosperm haustorium and seed in Scopaein duleis. (Ch=Chalazal haustorium.
Emb=Embryo, End=Endosperm, {= Integuament serving as seed coal, = Integumeniary
tapetum. Sh=%5econdary endosperm hanstoriom), — A: s Chalazal part of endosperm:

Bat. Natiser, vol. 121, 1071
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twor plates of four cells each as a conse-
gquence of two verlical divisions at right
angles to each other (Fig. 5 L., 00). Further
divasions lead to the organization of the
raat eortex and root cap, co (Fig. 5 P—0)).
The short uniseriate suspensor consisting
of cells f, n and o degenerales as Lhe em-
bryvo matures. The embryvo in the ripe seed
is comparatively massive. [ has shorler
cofyvledons, stouter hyvpocotyl and a radi-
cal (Fig. o Q).

DISCUSSION

The development of the microspor-
angium in the present study §s essentiolly
similar to that of the investigated Digi-
taleac. MNevertheless, the oceurrence of
more than one layer of lapetal cells on the
conneclive side noted in Scopario dufeis
has not been recorded in any other mem-
ber of the tribe, The two-celled condition
of the pollen grains al shedding appears
to be a general feature within the tribe.

The female gametophyte development
of Scoparie dideis conforms (o the Poly-
gonum  bvpe  (Manesmwari 1950
aother species of Digitaleae so Tar stodied
The mature embryosae h

as in

as @ brosd micro-
pyvlar part and a narrow chalazal region.
The two polar nuclei fuse together form-
ing @ secondary nuclens as in many spe-
cies  of Veroniea  (Jxssox  1879—8(0),
GSCHEIDLE 1924, WEIss 1932, VARGHESE
1963, ARERAL 1966}, igiledis parpurcen,
I ambigoo (Scosan 106, Isoplecis co-
nariensis, Hehmonnia angolata (KRS
IvENGAR 1959, 1942) and Erines of pinies
[CRETE 19534). On the conlrary, in a few
species of Verondea Scosn (19067 has re-
corded the absence of fusion of polar
nucler before fertilization. This charaeter
was considered by him as quite important
and he used it in grouping of species with-
in that genus.
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The three antipodal cells of Scoparia
durdeis are cphemeral as in the other Digi-
talene although in Veronica alpinne (WEISS
1942 they appear to persists even during
the initial development of endosperm.

The endosperm is ab initio cellular. The
first division of the endosperm mother cell
is transverse and iniliates the two primary
endosperm chambers. The second is verti-
cal as in the ather investigated Digitaleae.
The earlier reports on the occurrence of a
transverse division in the primary micro-
pylar endosperm chamber leading to the
development of a uniseriale row of three
cells in a few species of Veronica (HOF-
MEISTER 18509, BuscaLtoNn 1893, SCHMID
19, WeEIss 19321 have been corrected
subsequently  (Meuvxier 1887, GscHEIDLE
1924, Yamazakn 1957), the division heing
verfical instesd of transverse. The primary
chalazal chamber alwavs contributes only
to the chalazal haustorium while the pri-
mary  micropylar chamber gives rise o
hath the micropylar havstoriom and the
endosperm proper.

The moade of delimitation of the micro-
pvlar hanstorivm and the initials of the
endosperm  proper ino Scopario dolcis is
similar to that of Digitelis and Erinos
(CrETE 19533, 1954 ).

The uinucleale cells constituling
the chalazal haustorium soch as abserved
in the present species have also been re-
corded  in alpina, V. aphyglie
Werss 1932, V. nippenica amnd V.

Lwa

Veromica
RF el
(Yasmazaks 1957). In a large majorily of
Veronica (MEUNIER 1897, Scumin 1906,
GSCHEIDLE 1924, WEISS 1932, YAMAZAKID
1957, VARGHESE 1063, Anerar 1986) and
in felomannia angidola (KRISHYA IVENGAR
1942) the chalazal haustoriom is unicel-
Iular amd  binucleate.  Veronica  porioe
{GscHEIDLE 1924, on the other hand, usu-
allv. has unicellular binucleate

chalazal

nobe the organization of secondary hauslorinom. —

B: L.s. micropylar half of developing

seed, — G L. chalazal part of sl s pobe complete degeneration of chalazal haustorium

amil development of secondary endosperm hanstorinm,

— E: T.s ripe seed. — F: Sector marked X
and seed coat. — A—C

980, D—E =160, F

I3: Dingramalic Ls. of ripe seed.
in C enlarged to show details of endosperm
= Bl

Bt Motiser, val. 124, 1971
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Fig. 5. Development of embryo in Scoparia doleis. A=PF 780, Q *340. For abbrevia-
lions see texi.
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hanstorinm  but oceasionally o complete
vertical wall develops hetween the {wo
nuclei. Further, in a few species of Vero-
nica (GSsCHEIDLE 1924, WEIss 1932, Yasma-
ZAKD 1957, Isopleris conoriensis (KRISHNA
IvENGan 1939, Digitelis purpurea and
Erinus alpimes (CRETE 1953, 1954) the
chalazal haustorium consists of four uni-
nucleate The
haustoriom is generally considersd as g
primitive state and the binucleate unicel-
lular condition advanced, broought  aboat
by progressive reduction and simplification,

Sreoparia duleis i more like Thgitelis
purpurea (CRETE 19533) in possessing four
uninucleate cells in the micropylar hao-
storinm disposed in a single tier. Although
the micropylar haustoriom  of Veronica
wirginica, V. longifolia (GRCHEIDLE 1924),
Veronicastrim  sibirictim var,  faponicam,
Vi waillare and  Wodfenia  carninthioea
(Yamazarl 1957} is four-celled, the cells
are disposed in two tiers of two cells each
unlike in the present study. In many spe-
cies of Veronica (MEUNIER 1897, GSCHEIDLE
1924, Wess 1932, Yamazarl 1957, Vag-
GHESE 1963, ARERAL 1966) two juxlaposed
binneleate eells constitute the mieropylar
haustorium amd these cells usually fuse to-
gether forming a four-nueleate body,

A remarkable feature observed in the
development of endosperm of  Seoparia
dudeis is the organizalion of 0 narrow
quadriseriate chalazal part of the endo-
sperme proper, located immediately above
the chalazal haustorium, Further, the four
densely eytoplosmie cells of the lowermost
tier of this quadriseriate part enlarge in
size and together function as o secondary
haustorium. ScaMin (1908) who studied
Vieronica ehamaedrys also observed the
cells of the endosperm proper at the cha-
lazal end enlarging and penclrating into
the surrounding tissue functioning as sec-
ondary havstorium soon after the degene-
ration of the chalazal haustorium.

The development of the embryvo in the
present specics conforms to the Crucifer
type as in the other Digitaleae, The pro-
gres: of segmentation in the apical eell of

cells. four-celled  ehalaxal

247

the two-ecelled proembryo is very much
faster than the hasal cell, The cell o Tune-
tioms as the hypophvsis as in Digifalis
purpireda, FErinns alpines  (CrETE 19538,
19541, Veronica federifofio and V. meri-
fimv (YAMAZAKL 1957). On the other hand
in V. aroensiz (SOUBEGES 1921), V. persice
(Yamazakr 1957) and V. agrestis (Van-
GHESE 1963} il undergoes further trans-
vorse division and the oppermost deriva-
tive acts as the hypophysis, However, the
stubsequent behaviour of the hyvpophyseal
cell is si

ilar in all species of the tribe
Digitaleae studied.

As for the tribe of Seoparia dualeis is
concerned, it should be pointed out that
the embryology of the different tribes of
the Serophulariaceae is  elosely  similar.
Nonetheless, the mode of delimitation of
the endosperm haunstoria and the number,
structure and behaviour of haustorial cells
appear to provide clues on the relation-
ships within the family.

Althongh the development of endosperm
of Scoparia dwleis begins as in Iigitalis
and Erinns (GRETE 1933, 1954} its final
organization, four-celled  single-
tiered micropylar haustoriom and a cha-
lazal haustorium of two juxtaposed uni-
nucleate cells, is different. Further, none
of the Digitaleac so far studied has an
endosperm o
noted in the present study, On the other
hand, genera such as Mysanthes and Lin-
dermin (Yamazasl 1924 ) included under
the tribe Gratioleae possess an endosperm
which is essentiallv similar in development
and final organization such as noted in
Scoparia dwleis, Apparendly Scogureia duol-
cis seems to be nearer to the Gratioleae
than Lo the Digilaleae. Therefore the pre-
sent study justifies PENNEL s (1935) inclu-
sion of the genus Scopario in the fribe
Gratioleae,

with @

1zation similar to the one
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Chromosome Numbers in Balearic Angiosperms
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ABSTRACT

the flora of the
Bot. Noliser

DAMLGREN, H., Karisson, TH, and Lassewn, P. 1971, Studies on
RBalearic Islands I Chromosome numbers in Balearic angiosperms.
24 249—2059,

Somalic chromosome numbers for 197 taxa of angiosperms from (he islands of
Mallorea and Menorea have been determined. As far as e authors are aware, 21 of
the taxa have npot previously been studied evtologically, 21 counts differ from
entlier records, Comments are made on some '||:|I|'|'|,_"s|i||'r.|’ pl::.i:|1l~s. The new chroma-
some numbers oceur within the following genera: Ajoga, Afkarna, Alfiwm, Althaca,
Anthyliiz, Arisargm, Aram, Asteriscus, Asterolinum, Astragolus, Brassiee, Corduos,
Clematis, Cneornm, Cymbalaric, Echinm, Famane, Lownaea, Lovalere, Linaria, Lotos,
Melica, Merendera, Micromerin, Oplrys, Parieloria, Plantage, Poalyearpen, Polygala,
Ranuncelus, Reseda, Rabia, Rate, Salvia, Silene, Stipa, Volerionelo, Viedo, Valpio,

INTRODUCTION

The authors have undertaken a cylo-
logieal imvestigation of material colleeted
on the Balearic I[slands in 1969, The
present account represenls a preliminary
step in a project involving the flora o
the western Mediterranean, with the main
emphasis on the flora of northern Mo-
roceo.

MATERIAL AND METHODS

The material used in this invesligation was
collected im May, 1969, during a  botanical
tour on the islands of Mallorea and Menorea,
Seeds were collected in nature and also from
the dried specimens collected for the Lund
Herbarium, In some cases the plants were
raised from bulbs or other subterranean parts.
The collecting sites of 1the material investi-
gated are listed in Table 2. The approximate
locations of these sites are shown in Fig. 5

The chromosome counls were made in ool
lips of plants cultivated in the experimental
greenhouses of the Lwnd Bolanical Garden.
The young plants were cooled overnight al

a4 temperature of +2—4°C 1o contract the
chromoesomes, Rool-tips were faken in the
morning and fixed in Navashin-Karpechenko
fixaltive :ll’.‘l!'q'll'l“.l!l'r} tar the Svaldd muosdifieation,
cul with a microtome, and  stained with
crystal violet.

When :\I:Irrli'il.'lltl:\' |:|1"|.'1,'||:1|11,~|,| o he identi
liable with accuracy generally in the flow-
ering or fruiting stage — the cultivaled plants
were dried and pressed and are now  pre-
servedd as voncher specimens at the Botamieal
Muoseum, Lund (L1}, Since the plants from
which the seeds were originally collected,
were  usually also  dried, there is mostly
double reference material,

The malerial in eullinre WS K0 |:'v||11||_:|r:'h|.'|1-
sive thal not all plants could be observed
individually. Consequently, refixing was gener-
ally nod  possible when preparations from
the first fixing were not satisfactory, In this
paper, however, approximate counls are given
only when they are considersd to be of spe-
cial inferest.

RESULTS

The chromosome
presented in Table 1

numbers found are
together with the
Bot. Notiser, wol. 124, 1971
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voucher num-
bers]. These bear the designation MM
when seeds were collected, and MMEK
when bulbs or other subterranean parts
were talien.

In order to avoid citations
from literature, reference s made 1o
FEporov 1969 (abbreviated ) and HReg-
num Vegetabile, 50, 55, 58 (1967, 1968,
196Y9; ed. Onspuorr) and 68 (1970; ed.
Moone) abbreviated RV 5, RV 55,
RV 59, and RV 68. These should be
consulted  for further reference. The
chromosome numbers given in  these
works are listed in Table 1 in order to
put the present counts in relation to what
was previously known, However, the au-

collection numbers [= the

exlensive

It. DATILGHREN ET AL.

thors are fully aware of the fact that the
chromosome numbers given in the works
memtioned are frequently not relevant for
L owing to mis-determinations,
divergent opinions on the circumscription
of laxa, unstable nomenclature, ete.
Additional references, nol included in
these worls, are given separately in the
Lable,

Inxa

New counts are marked in the table
wilth an asterisk in the column for refer-
ences, Further comments have been made
on some of the counts obigined, Camera
lucida drawings, all of the same magnifi-
cation, are given in Figs, 1—4 for almost
all the new counls.

Table 1. Chromosome numbers of the species from the Balearie [slands studied evtologie-
Elll].", with reference to the collection number and e the results of previous investigations.

Previous counts and

laxem Coll. no n o
APIACEAE
fruplewrum  semicompositum L. MMF 830 16 16 F
Coninm meacolrtum L, ..., ..., MMF 143 @3 16 I°
32 F, RV 59
Ferula communis L. .......... MMF 721 23, (2] 22 F, RY 68, ExG-
STRAND 1970
Scandie pecten-veneris L. .. ..., MMF 140 b 16 F, RV 5, RY 68
MME 1062 26 26 F, FL. Eur. 11 [1968)
Tarilis nodesa (L.} GAERTNER . . MMF 30 3y 2% F
MMF 417 y 24 ExasTraxnp 1970
MMF 1048 24
MMF 1911 24
ARACEAE
Arigeram vulgore Tara.-Tozz. .. MME 1904 ¢, 08 (Fig. 1A) 52 F
Aruem itelicom MILLER ........ MMF 235 2% 64, 84 F
MMF 2012 28 (Fig. 1 B)
ANTERACEAE
Aetheorrhiza bulbosa (L.] Cass
| ==Crepis fulbosa (L)
o BT S e MME 206 18 18, 42 F
Anthemis arvensis L. .......... MMF 55 18 i8 F
MMF 468 18
MMF 902 18
MMF 1024 18
Asterizcus agqueticus (L) Less. MMF 863 14 (Fig.1C} *
Bellinm bellidivides 1., .00, MMF 2102 15 18 F
Calenduwla arpensis L. . ........ MMF 1909 44 36, 4 F
MMF 1910 A4

Bot. Notiser, wol. 124, 1971
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] > Previous counts and
Taxon Coll. no n | S
Ceardows pyenocephalus L. .o MME 200 G2—64 i F
Centouree melitensis L. ........ MMEF 36 24 Hr
24 F, Bigmegvist et al.
[ RELEH
a6 F
Cirsinm syriccum (L) GAEERTNER
| =Naofohagiz syriaea (L.)
T et AT i e MME 1041 4 M F
Crepis pesicarie L. ......000... MMFEF 170 16 4, 89, 9—I12, 16 F
Craping  crupinastrom  (Monris)
VIS, isiiiiiscicinvanisns MMF 83 28 M F
Filage pyramidota L. [=F. spo-
thalmte G, PRESL] ....0000a. MMFEF 1026 28 28 F
Gilaclites tounentosa (L) Moexen MMF - 14 2% 2% F
Hedgpnois spp. . . vvvvnviinnens MMF 48 A The genus;
MMF B 5 8 12, 12+1, 16, M4 F
MMF 137 b
MMF 860 5
MME 146 1%
Hyoseris radiafe L. ....ccv0n. MMF 164 16 12 F
MMTF 632 16 16 F, BriigkgvisT et al
MMTF 683 1 1EM5LH
MME  B6d 16
Hyoseris scabra L. ............ MMEF 88 16 6 F
Huypochoeris achyrephores 1.
[=H. aetnensiz (L) Batr] .. MMEF &0 | 12 F
MME 406 12
Luunoaen cervicornis (Boiss.)
Font-Quer & RoTeM. ... ... MMEF  B27 18 (Fig.1D) *
Phagnalen repestre (L) DG, MMF 61 18 18 F
MAME 103 18
MM 18
Plognalon sexatile (L) DU, MMF 42 18 18 F, BAORKQVIST et al.
MMEF 730 18 116
MME 1025 18
fteichardia picroides (L) Rorn
s8p. pleroides (...l MMF 19 14 14 F
MAMF 418 14
MMF 631 14
Reichardia tingitane (L) RorTn
ssp, orientolis (L) MAIRE . .. MEIP 86 10 16 I
Rhwpacliolus steltmus (L) GAERT-
1 [ T e e e e MMF 128 1mn 0 F
Senecio linifofins L. .......... MMF 31 40 10 F
MME 2013 .40
Senecio rodriguezii WILLK, ... MMF 232 20 20 RY 5D
MMEF  Ga6 )
MMF 854 20
Silgbum marionom (L.) GAERT-
31 B e e TR e MMF 897 H 34 F, Bidmrgvist et al.
11064
Sonchous oleracens L. ... ....... MMF 277 a2 1 =
MMF 839 b7 32 F, RY 68
MMF 2004 3z
Tragopagon poreifelius L, . ..., MMF 34 12 12 F
Urospermum  dalechampii (L)
F. W. SCHMIDT ...oocicanss MMF 363 14 14 F
MMF 2051 14

Baot, Notlzer, vol. 124, 197¢
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T Coll a Previous counls and
axon ‘oll. mo on e
Urospermum picroides (L) FOW.
SCHMIDT .......cvvuoveen-w.  MMF 150 10 & 10 F
MMEF 834 1

BORAGINACEAE
Alkanmer lelea (IMC)) Momis . ...

Echivm parpiflornm MOENCH .

Lithospermum apufum (L) YVAHL
BRASSICACEAE

Broassiea belearica PERS,
Coardamine hirsetea L. ...... i

Eruca vestcaria (L)) Cav. ssp.
seefipn | MILLER) THELL. . ...
Hrrrrr:rnﬂq'ﬂ lrrﬁ‘]'!rh'-’f I:|.._| KEl-
CHENB. |= Hutchinsia petraea
B e o P R R e

Matthiode incana (L) R, Br. ssp.
)y e T T e o R e A
Raphanus raphonistram L. ssp.
landra (DC) BosNIER &
FF, a3 - e P P e

CARYOPHYLLACEAE
Aremaria bolearica La, o vuvaineaes

Polyearpon polyearpoides (Biv.)
CODIE B e T e
Silene gellice L. ...cooiinenna.

Silene mochiorma L. cooooiaanaa.

Silene psendatocion DeEsy, |, ...
Silene rubefta L., ssp, rnbella | .
Silene secundiflora OrrH ... ...

Sitene sedoides POIRET ...0.00
Spergularia boeeconii (SCHEELE)
AscHERSON & (GRAEBNER .. ..

Spergularia heldreichii E. SiMoN-
sECUNDUS & P, MONKIER ...
Spergularie medie (1) C. PRESL
[=8. marginatae KiTTEL] . ...

CHENOPOIMACEAE
Chenopodiem murale Lo ..., ..

Halimiore  portwloceides (L.
AELLEN

Bot. Notiser, vol. 124, 1971

MMF 288
MME 336
MMF 259
MMF 1021
MMEF 4

MMF 544
MME 404
MMF 537

MMF 2106

MMF 18
MMF 526

MMF 165

MMF 175

MMF 511
MME G54

MMF 872
MMEF  20%
MMF 2325
MMFEF 6095
MMF 67
MMEF  4M
MMEF 43
MMF i@
MME 916
MMF 1020
MMF  G6
MMF 065
MAMF 973
AMMF 1017
MMEF 873

MMF Ia
MME 376

MMF 1

MMF 198

MMF 342

MME i1 e

28 (Fig. 1 E}
25

16 (Fig. 1 F)
16
28

12 (Fig. 1G)
16
16

12

18
15

48 (Fig. 1 H)
94
24
24
24
24
o4 (Fig, 11)
24
a4
o4 (Fig. 1)
24
oy
24
a4
24

A6
i

J

5

A

WK

1% F
16 F, BY 5, IV 64
nr

22 F

12 F

14, 44+1—-28B F

1& F

18 7

L]
24 F, RV 68, Bstnk-
QvIsT el al. 11H0G5H

24 F

*

M F

24 RV 36
M F

36 F

I

i% ¥, BadregvisT et al.
1969, 36 F

1% F, RY 5%

3 I
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I . P
Taxon Coll, ni n ' rn'::}i:ﬂ:::::‘s qay
CISTACEAE
Cistus albides L. . .ovivaveano. MMF 1906 18 18 F
Cigtug elosii DUNAL in DC. [=C.
libanotis anetl.] ....e0cc0000- MM 626G 18 i85 F
Cistes galeéfoliug L. . .....0.... MMF 627 18 18 F
Fumana ericoides [Cav.) Ganp.,
i MIAGHIER ...vvcincccincss MMPF 970 32 (Fig.2A) *
Fumana thgmifolia (1.} Spacu
X WEBE ...cocosssnassnran MM T A2 a2 F
Tuherarin gettata (L) Fourw. .. MMF 958 e, 24 24, 36, 48 F
CNEORACEAE
Creoram fricoccen L. . ........ MMF 344 a6 (Fig. 20) *
CONVOLVULACEAE
Convolvulus sicolus L, ossp. si-
(o] |17 i T S e bk e s R e MAF 108 44 22 |
14 F, RV 58
IMNOSCOREACEAE
Tamus commanis L. ...00000.. MMF 508 18 15 T
EUPHORBIACEAR
Euphorbia characias 1. ssp.
chOrachis . avivesseeianens  MMF 31 o 20 20 F. RY 68
Euphorbie erigaa L. ... .... MMF 40 24 16, 24, 28 F
Eunphortic peplua L, .....00002 MM 0 16 15 F, BV 68, Hadrk-
MMF 319 16 QVIST el al. 1969
MMF 851 16
Euphorifa segetaliz 1. ........ MMF 804 16 15 F
Euphorbia terracinn L. . . MMF 183 18 18, 36 I
Mercuriolis anmea L. . ........ - MMF 10836 48 12, 14, 16, 32, 48, &4, 80,
6, 112 F
FARACEAE
Anthyllis tetraphglla L. .. ... .. MMFEF 877 16 15 F
Anthgllis valneraria 1, ssp, proe- Anthyllis valoereria
proper (A, KERNER] Borssm. MMF 360 12 5. lat_:
MMIF 4 12 12 F, BV 50, BV 68
Astragalus epiglottis 1., ‘-..‘ip. £ i-
plollis «.....cciciiinuienaes - MME 78 16 (Fig. 2D} *
Hedyaaram .'iprnn.vr.'..frmum L. .. MMF 354 1 L
Hippoerepiz cilinfn WiLrn, ... MMF 42 14 14 GUERN & GORENFLOT
MMF 62 14 1505
Lathyrus spheericus RETZ, ... MMIF 974 14 14 F, RY 0
Lotus cgfisoides L. ... ........ MMF &6l 14 14 F. RV 5%
28 RY 39
Lotus edulis L. ... ceas. MMF 704 14 11 F
Lotus rirm.rhr:-pm!rmr.fr.'. 'L --++: MMF d18 14 14 F
MMF GER 14
Lotus perpiflorus DEsF. . ...... MMF 818 12 12 F
Lotus tetraphglles L. ........ MMF 837 14 (Fig. 2F) *
Medicago litteralis Lowseil. ... MMF 169 16 16 F, RV 50, RY 63,
MMF 181 16 BatneQvisT of al
MMF 3™ 16 1964
Medicago minima (L) BarTarL.  MMIF 289 16 16 F, BY 5%
MMF 418 16
MMF 1032 a 16

Bot, Notiser, vol. 124, 1071
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Taxon Coll. no ‘ 2n ‘
Medicago orbicilaris (L. BAR-
1 e e S R T MMPF GE6 16
Medicago polymorpha L. ...... MMF 52 14
MMF 63 14
MMF 139 14
Medicago scutelfafa (L) MmwLern MMF 64 32
MMF 141 32
Medicago  fruncatule Gaemrxer  MMFEF 51 1
MMF G2 16
.Ur-rfr'n:'rr”r.l Parhi ek I_|..| .-\r.l.._=
M. tuberculain |(RETZOWILLD. MMF 135 14
Meliloing messanensiz (1) AL, MMF 223 16
Melilotus segelwlis (BROT.) SER.
Lo B A e e e T P MMF 215 16
MMFE 2011 h 16
Melilotus sulcala DESF. . ...... MMF 71 16
MMFEF GGS 16
Chnenis minekissimer L., L .....0.. MMF 411 50
MMF 430 S0
Unenis reclinata L., . .......... MMFEF 415 . B
MME 703 G0 [Fig. 2E)
MMFEF BB 50
Trifoliwm  compestre SCHREBER  MMF 54 14
Trifolium cherleri L. .......... MMF 707 a 10
Trifolium glomerstam L. ..., .. MMF  7R2 16
Trifotinm seabrum 1., AMME o9t 10
MMF 19065 i
Trifolinm sguamosem L. [=T.
maritimam Hunsox] ..., MMF 737 1
Trifolivm tomentosum L. .. ... MMF 360 11
Vicie hithgmiea (1) L. ........ MME  6a0 14
MMF 6o 14
MMF 702 14
MMF 46 14
MMEF 1040 14
Vietn pubescens (DC) LINg (... MMF 40 14, [28]
Vicie safime L. . .ovinvssnnanns MMF 46 12
MME 456 12
MMFEF 705 12
MMF 2003 d 10
Vicia tefrazperma (1) Scumerer - MMEF 405 14
FRANKENIACEAE
Frapnkenie pulperalenta 1., ., MMPF ah )
MAMFEF 01 2
GLENTIANACEAE
Contauwriwm  palehellum
SCHWARTE]) DRvcE ... ..., MMF 158 811
MME 659 an
GERANIACEAE
Frosliwm eicutarium (L) L'HER. MMF 5R1 i
treranium rotendifoliom L. .., MMF 807 25
JUNCAGINACEAE
Triglochin bulbosa L. ssp. barre-
flerf (Tamsen.) Koxy . ...... MMF 226 Db a2

Previous counts and

16
42
14
106G

16
14,
105
16

16

ik,

14
10
14,
10
16
16
16
14

14
10
12
14
14,

20

a0,

20,

26

relerenees

F, RV 5D

F. RV 50

F, RV 52

F. RV 59

16 F, 16 BY 59
F

F

F

FL. Eur, II [19G8)
o F

F. RV &

RY 50

16 7

F. RY 08

F

"

F

F. RV o9

RY 5o

The species complex:
F

F., RV Hf, RV 68

I

28 F

. M, 36, c. 38 40,
42, 54, W6 F

36, 40, 48, 54, (56} F

a2 F
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Previous counds amd

Taxon Coll. no 2n
references
LAMIAGEAE
Ajuge iva (L) SCHREBER .. .... MME 90 c. 86 (Fig. 21} *
Lenminm amplexicaule L. ...... MMF 77 15 I8 F, BV 50
MMF 907 b 18
Mentha rotandifelinc (1) Hups,  MMEK 775 K1 24, 36 F, HY G8
M F
Micramerin filif ormis (ATOXN)
BENTH ol o e et v e MMIE G0 30 (Fig.2G)  *
MMF 924 30, 60
MMF 1004 il
Selpinn perbenaca T .., ....... MMEF 119 . 10 49, 84 F
MMF 676 60 |Fig. 2H) . 58 BadrRQvIST elal. 1969
MMF 8T ¢ 60 MW RV ¥
4 F, RV 5D
Sicleritis roamena L. ..o, ..., MAIF 1M 2 28 BAUIRKQYIST e al
RITEY
Stachygs vepmastram (1) BrRig.
Lo [y ¢ o P e R ) MMF 15 18 I8 F, RIURKEQVIST et al.
1498
Fewcrium chamaedrys Lo ... .. MMEF 449 G2—0d 32 G0, 64 F
Go—G4 BV 68
LILIACEAE
Alfigrm roseam L. . .. .....0.... MMF 384 32 32, 48 F
40 RV 59
Affivm subfirsutum L. . ....... MMF 374 14 14 F, RV 50
MMK 540 a8
MMF 1014 28 (Fig. 2J)
Alliem triquetrnm L. .......... MMF 371 1% 18 F, RV 50
MMEF 2011 i 15
\sphodetus fistwlosus L. .. ..., . MMF 85 o 28 IF, RV 55
501, BadmegvisT el al
1494
lsphodelus microcarpus SALZM. The species complex:
R ) e, AR e MMEF 1908 28 28, 62, o0 I (A, rome-
sus L)
34, 28, 54 F, BV 59 (A
eedbres Ly
.I'.-!'l’llj'}rlflfr'ri IR T ':I.I PARL.
| = Muscari comosum (L.}
T LT ] R re ool St el MME 2001 18 18 IF, RV 55, RV GR,
BEXNTZER 11D
Merendera filifolie CamMu, ., ... MM 2020 5 (Fig.2C) *
LINACEAE
Linum bienne MiLLer [=L. an-
gustifolium Hupsox] . ...... MMF 641 32 (Fig.2K) 30,32 F
Lirgm strictum L. .. .......... MMF 640 15 I8 IF, RV G8
Linwm triggnam L. [=L. galli-
e L e e e e e e MMF 639 20 mF
Fig. 2, Somalic metaphases in root-tips of Balearic angiosperms. — A: MMF 970 Frmana

ericafides, 2n=32. — B: MMF 344 Cneorim Fricoceon, 2n =536, — C: MME 2020 Merenderi

filifolin, 2n =54, — I; MMT 76 Astragalus epigloitis ssp. epigloftis, 2n=16. — E: MMEF 700

thnonis reclinale. 2n==00. — F: MMF 837 Lotus tetraphipiios, 2n=14, — G: MMF 302 Micro-

merine filiformis, In=30. — H: MMF 676 Salvia perbenaca, n=60, [: MMF 90 Ajuge

grr, In=c. 86. — J: MMF 1014 Aflium sabhirsetem, 2n=28 — K: MMF 641 Linam
bienne, 2n—32,

Bot, Notizor, val. 124, 19751
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] 1 3
Taxon Coll. T ‘ an ‘ Previous counlts and

references

MALVACEAE

Althaea firstde L, ............ MMF 3% ¢ 50 (Fig.3A) =
Lavatera cretica L. ............ MMF 898 118—120 40—H, ¢, 112 F
(Fig.3C)
Lavatera mmoaribima GOUAN ., .. MMF 1008 44 (Fig. 38} .
ORCHIDACEAE
Ophrys fusca LISE ............ MMK 233 «73(Fig.3D) 36 F
PLANTAGINACEARE
Plantage bellardit ALL. ....0... MMF 707 h 110 10 F, RY 53, RY 59
Plantago crassifolic FoRsg. .. .. MMF 160 0 20, M F
PMlantago lenceolamta L. ... ... .. MMF 356 12 12 F, RY &0, RY 68
13, 24, 96 F
Pluntage macrorehiza Poirer .. MMF 653 0 (Fig.31) 10 F
Plaatage psgpllivm L., .......... MMF 12 12 12 F, RY 5b, RY 59
MMF 420 1%
POACEAE
Aegilops oveta L. ... uiinnns MMF 81 a8 28 F, RV 50
MMF 120 28
MMF &M 28
Aegileps ventricosa Tavsen ...  MMF 1034 a8 o8 F
Aira elegans WILLD. in Gaumiy - MMF 770 14 14 F, RY 68
Avena afba VanL [=A. barbita
Porr] oo Lt Sl MME e 28 H¥F
MMF 11db 18 28 ; RV 5b, RY 68
492 F
Avene aslerifis L. ... iivianns MMF 1l4c¢ 42 24, 42, H# F
MMF 148 42
MMF 20066 42
Brizamaxime L. ....oooveeeenne MME 441 14 14 F
MMF 724 14
Brizmmnnne Lo s e i o MMF 204 10 10, 14 F
Rromes madritensis L. ........ MMF  #1 a4 14 F
MMF 100 28 28 F, OvADIAHU-YAVIN
MMF 101 a8 (]
MMF 130 H 42 F
MMF R15 b ]
Dromus rigidus Rorn ssp. gus-
sanei (PARL.) MAIRE . ...... MMF 1456 i) bt I
56 F, OvADIAHU-YAVIN
100645
Bromus rubens 1., ............ AIMEF 102 ik 28 F. BireQvisT et al
15064, OvADIAHLU-
Yavin 1969
Citandin  maritimea  (L.] Bexrna. MMF 150 14 14 F
Hordenm feporingm LINE ...... MMF 9 28 14, 28, 42 F
MMEF 86 it
MMF 121 L
Fig. 3. Somatie metaphases in rooll-lips of Balearic angiosperms. — A: MMF 398 Alhaeq

hirsuta, 2n=q, 50, — B: MMF 1008 Lapatern maritima, 2n=44. — C: MMF 88 Lopatero
crefica, 2n=e. 118, — I}: MMEK 358 Ophrgs fusen, In=c, 73, — E: MMF 774 Melica minunta,
an=idi. — F: MMF 8 Stipa copensis, In=36. — G: MMF 23 Vuelpio membranoecen, 2n-28,
— H: MMF 78 Roemer pulcher, 2n=40. — [: MMF G633 Plantago macrorrhiza, 2n=:30.

18 Bot. Natiser, vol, 124, 1971
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] 01 v
Taxon an Coll. o Previous counts and
relerences
Hordewm marinum Hrnsos .. MMF Bib 14 14, 28 F
Lemarekin aurea Moesc MMF Hi12 14 14 F
Lerliem rigidum GAUDIN ........ MMF 762 14 14 F, RY 55
4+1-2B F
Ledivm femualentam L. ..., ... . MMF 123 14 14 F, BY 45, RY 63
WF
Melica minata L. . ............ MMF 255 18 18 I
MMF 774 3G (| Fig, B E)
f'r:.lr;f.lrrynra meeerdirmes WILLD.
ssp. subspothacens (REQ.)
AscHERSOY & GHAEBRNER ., . AMME 161 14 i1 28 F
Scleropen rigide (L) GRISEB. .. MMIF 563 14 4 F
Stipa capensis THUNB, =45, re-
Formaan | Frs e e e e MMPF B 36 (Fig.3F) <3t F
Vulpia membronocea (L) LINE MMF 224 28 |Fig. 5G| 14, 42 F
POLYGALACEAE
Polygala rupesiris POURRET . ., MMF T ik} 28 DadrkgvisT et al,
MMF 350 bt 1EM5S
MMF 429 38 (Fig. 4 A)
MM 975 34 (Fip. 4 B)
POLYGONACEARE
famer puicher L. ............ MMPFP TH 40 (Fiz. 3H) 20 F, RY 59
40 F

PRIMULACEALE

Anagelfis arvensis I, ..., .... MMIEF Has 0 40 F, RV a0
80 RV 5%
Asterofinum Hinwm-stellatem (L)

LN S Lo s e s MM R0 20 Fig.4C) 40 F

MMF 583 a 2

MMF 952 20
BANUNCULACEAE
Clemetis circhosa L, .......... MMF 413 16 "
Hamencwlus buitbozus L. o o..0.. MMF 1047 14 14 F

16 I, RY 5, RV 68

Norenewlus macrophgiies DESE, MME 00 16 [Fig. 41y 28 F
Nanuncwlus sardous Cranrz | MMF 187 16 16 F, RV 68

18, 47, 48 F
BRESEDACEAE

Reseda albo L. . ..o ... ... MM 628 40 (Fig. 4E} "0 F
ROSACEAE

Sanguisorfir  miner SCor, ssp,
magnolii (SpacH] Brig. ... MMI® 550 8 24 Nornpporc 1967

Fig. 4. Somatic metaphases in roof-tips of Balearic angiosperms. A MMF 429 Polygola
rupestris, 2n=34. — B: MMF 075 Polggala rapestriz, 2n=>314. — : MMF 308 Asterolinum
finwm-steffaotum, 2n=20, — D: MMF 700 Ranencwlus macrophpiing, 2n=16, — E: MMF
628 Reseda alba, 2n=40. — F: MMF 673 Rubin peregrine, 2n=44. — G: MMF 905 Rule
engustifolin, 2n=40. — H: MMF 264 Cgmbalaric aequitrifoba, 2n=>56 — 1: MMF 513
Linarin pelisseriana, Zn=2., — J: MMF 352 Viela arborescens, 2n=52. — K: MMF 144
Paricterio diffusa, n=2%%. — L: MMF %11 Parietarin lusitanica, 2n=16. — M: MMF 1901
Valerianella coronata, 2n=14, — N: MMF %7 Valerianelln ericcarpa, 2n=16, — (3 MMF
9 Valerionella microcarpa, dn=16. — P: MMF 99 Valerianella microcarpa, 2n=32. From
same plant as Fig. 4 0.

Raot, Notiser, vol, 124, 1971
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Previows counls and

T . o1
Laxon Coll. no = references
Sanguisorba  minor ScoP. ssp.
muricata (SracH) Nokpsora  MME 369 il 28, o NOoRDBROHG 1967
RUBIACEAE
Crucianella fatifelic L, ........ MMF 443 44 2244 F
(refinm muarale ALL. .......... MMF 346 44 HF
Gealivm porisiense L. ......0... MMF 273 c. B 22 44, 55, GG F
MME 402 «. G
MME 403 G —Hhi
Giedieern sefoceam LaM. . ., ..., MMF 450 22 22,4 F
Rubia peregeina L. .......... MMF 673 4 (Fig. 4F) 66, 132 I
Sherardic arvensis L, . ..., MMF 45 22 22 F, RV 08
MAME 006 22
Valantia hispida L. . .......... MMF 73 E 18 F
Valanfia merclis L. .......... MMF 254 18 18 F
MMF 056 18
MME 2008 18
AUTACEAE
ftuta angustifelia PERS, ........ MME 005 40 (Fig. 4 G) *
SCROPHULARIACEAE
Coymebalorin  aeguilriloba  [(VIv.)
A CHEVALIER - .cvsciinseians MMF 264 5 (Fig.4H) 42 F
Linaria pelisseriana (L)) Muren MMF 813 24, [48] -
(Fig, 41}
Sibthorpia africana L. . ... .. ... MMF 822 ) 0 F
MMEF 1000 20
Veronica areensis L. .. ... ... MAMF 503 10 14 F
16 F, RY 59, KV 08
16—18 F
Veronica polita Fries . ........ MMF G i4 14 F
MMF 2007 x 14
SOLANACEAE
Hyoscyomus albus Lo ..o MMF 853 fif a4, 68 I
Solanum nmigram L. . .. .. ... MMF 9238 72 24 F, RV 59, RV 08
MMF 335 kb 36, 40 F

48 F. RY 3%, RY 68

72 F, RV &

i, 144 F
THELIGONACEAE

Theligonum egnocrambe L. ... MMF 256 i w F

URTICACEAE
Pariclacir diffuse MERT. & KocH

in BOMLING ..., ..... MMF 144 M (Fig. 4H) *
MMEF 379 .
MMEF 705 b
MMEF 1020 M

Parietaria Iusitaniea L., ssp. lusi-

b [ e R e e MMF 311 16 [Fig. 4L) *
MMIF 324 1]
MMEF 331 16

Urtica dubin Forsk. [=U. cao-
data Vanr, U. membranacea
o) o e e R A e P MMF 240

Hol. Notiser, val. 124, 1971
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Taxon Coll. no in

Previous counls and
references

VALERIANACEAE
Centranthus calcitrapa (L) DUFR,  MMF 262 az 3 F

MMF 579a 32
MAMF 788 a2

MMF 817 32
Centranthus macrosiphon Boiss,  MMF 43 32 BFr
Velerianella coronmta (L) DC.  MMF 80 14 14 F
AAMFEF 100 14 {Fig. 4 M)
Vellerinnella eriocarpa DEsy, ... MMF 457 16 14 F
MMF 575 Ja
MMF 47 16 [Fig, 4 N)
Velerianella microcarpn LoiseL.  MMF %0 16 [32](Fig. 14 F
10, P)

VIOLACEAE
Viola arboreseens L. . .ooouu... MMF 352

52 (Fig. 41) <. 140 Fl,

Eur. II [1068}

Table 2. Collecting zites of the eviclogically inveslignted material reported here, The collec-
tions were all made in May, 1989 on the islands of Mallores (Mall) and Menorca (Men.).
. No,on
Coll. no r
1y : Locality Idate | map
ﬂhll /MME Fig. &
1 Mall. Can Pastilla. In sand on the share ... ..ot ioiinnn.. a5 1
da, 3b Mall. San Telmo. Weeds near the harbour .....0000vae00 2D 2
& — 55 Mauall Top of the pass between San Telmo and S'Arraco, ca
2 km E of 5an Telmo, Garigue and olive yard .. .......c. ... a5 3
61 — 103 Mall. Top of the pass 2 km 5 of Andraitx, Garigue u||4.| olive
plantation, terraces with weed wvepgetation .......... ... ... 25 4
114 — 150 Mall. Along the road Palma—Inca, a few km SE of Inca.
Cultivated fields and roadside ..........cccoiiiiiiaiann. 28 b
158 — 181 DMall, Just NW of Alcudia, Sandy beach ..........0cc0c0. 20 [}
187 — X b Mall, 1 kma NW of Aleudis. Salt marshes and the adjacent
sandy smd weedy fields .. ocraissrrasnneriassraasncanas 204 7
232 Mall, Cabo Formentor, Cliffs by the lighthouse ............ 26 8
2853 — W40 Mall, Formenlor Penimsula, 1—2 km SW o of the |ig||||u||,|..‘-.-:'.
T i ] B i e P e L E S T e 20 i
L T D e e e e e e e L
— 264 Same as 235— “-}II............. 0 9
— 297 Mull. Formentor Peninsula, Cala ] iguern. Along the road ... 26 9
2HR W Mall. Isla Dragonern, northern parl. Rocky ground facing SE,
NERT Seq |l.'H.] P T e G e e e i e AL e P i o 27 10
302 — 308 Mall. Isla Dragonera, central part. Slopes facing SE, ca. 150—
C L R T B e s oo e e ) 11
411 — 335 Mall. Tsla Dreagoners, ceniral part, near the summil, Sloapes
and eliffs ca. 250—315 m above sea level ... ... ... ......... a7 11
436 — 342 Mall, Isla Dragoners, central parl, between (he peaks, Slope
facing SW, ea. 200 m above sea level Garigue and eliffs ..., 27 11
d44  Mall. Isla Dragonera, central purr SE side, 40 m above sea
level, near the road .......... e e s T 11
6 — a50  Mall. Isla Ilra;.crmn “central |: |rt "SE side. Ravine near
the sea ...... 27 11
352 — 358 Mall. W side of the |H.l"i‘i ‘hetwesn San Telmo and SAwraco 37 3
J80 — 304 Mall, 1 km W of PARFUETR .....ocveinenrncrnssransnrsniass a7 12
373 — 374 Mall. Pass 8§ of Saller, '!hi"l-l;' tovwards l\'l::l“{‘-r, fllll'iitg I f o8 13

Bot. ¥Notiser, vol.

124, 1971
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ig. 5 Map of the islands of Mallorca and Menorea showing the location of eollecting
es for material reported in the present paper, Owing o the small scale, the dots often
represent lwao or more adjacent collecting siles.

Coll. no . e 5 :'\l:l:l::lll
AMMF/MME ~ocalily ale 1!3_1 ap
'|'a. il
G0 379 Mall. Soller, weeds near the railway station .............. 25 14
A — 420 Mall. Pass between Saoller and Puig Major, 430 m above sen
level. Roadside, olive ferrmees ......ccvessmeemniansnannnass 28 1k
426 — 400 Mall. By the road Soller—Puig Major, 560 m above sea level.
lrﬁ"(‘-lnhu“ W {Ii:pf‘{r.lrf:u.:uﬂ e relaaniewm L L., 28 15
457 — 468 Mall. Mount Tossals, W slopes facing Puig \-Iajnr ﬁ-l'ifll—ll.'llil'l]
m ahove sea level. Serub grazed by sheep . ....... 28 16

Rat. Kotiser, vol. 124, 1971
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Call.
MMF/MMK

(1 x]

Locality

k4]
P

(1970)

SO

b1l — 083 a Mall. Mount Tossals. CLHff and serub arownd the sommit, (040
=—]1000 m above sen Iewel .. ... ... cciieiiiiiiaiiraieairn 28
bEG — G16  Mall. Pass 5 of Soller, facing N. Shady places ....... ... a8
G206 — 628 Mall. Can Pastilla, Sandy ground under Pinus falepensis .. 28
632 — 659 Men. Cabo Fornells. Rocks and gravel by the sea ... .. ... )
G668 — 707 b Men. 4 km N of Mercadal. Pasture .. ...........cciveea. 20
719 Men. Mahon, weedy ground near the hu:].ruur .............. a0
721 Men. & kim W of Mercadal. Roadside . ...............00.a. 30
724 — 730 Men. Boca, Scrub by & QUAFTY ..o vvinieencvncnnnansnnnnas k1]
707 Men, Roca, by a gquarry. Moist places at foot of rocks ... 30
08 Same ay TEE—TA0 . ......cicnieiiivnsnnninmsinsnannamainn AW
770 B8 Men. 1| km E of Ferrerias, Wood (Ofea, Quercus ilexr, Cereis)
T S T T | Bt R Sl o e s R}
527 — 879  Men. Cabo Dartuch. Exposed rocky ground h!.r the sea, scrub
of Pistacta lendiscus and Juniperas phocnicen. Including some
ELONALRE BOOMINL o i oiic i o a s o m ot wimin & fom it S Bimia S am B e el H
291 Men, Cala de Santandria. Horizontal rocks and slony geound
T e P e T e g P 3
H97 — 2  Men. Mahon, at the airport ..... R O et |
05 — 907 b Mall. Can Pastilla. Sandy places in i 31
a1 —1004  Mall, Eremita de Betlem [Arti), 2 km ESE of the monastery.
Heavily grazed and burnt rocky ground with Chamaerops ... 31
1M 1041  Mall. Eremita de Betlem (Arta) . Cliffs and serub by the mon-
Gl T T Ry S e Ol el S e il
1MH7 —1048  Mall. Border of cullivated field at the road junction Ereosiis
T st N Rt S R R el R T e ki |
LML —— L S e BB T e e
1908 —1911 Seme 88 Bl=Ll03F ... .. oonuenriscsnransansnnnssrsssnsnas 25
2001 —2007 x Same a8 L4150 . ... .ciiceinucsnrinrananannnsnnsnnnns 265
d008  Sume By 2R—0 . ... i aa s s ne e e e
2011 a—2011i Same ng IB7T—228b . ..., . ... ... ... .ciiciiiciaciiiiianaaas i
2012 Same 89 BI1—030 . .... ceiimiuecnnnrinnsnnnsnsnnsnnsnnna  BF
1) B T L B e o R 27
2000 Same s BI1—BBB B . .0i.usnrerrnscsnnsrannnnass s rnn s nns it
L L B e e ) e o 20
2051 —2053d Same oz BBE—TOF D .........c.cciiiiiiiiiiniien i e 2
20500 N B R e o AR e e R 0
2102 Eremita de Betlem (A . Well near the monastery . . a1
2106 i TRl o T R e e R e e e e e 31
COMMENTS agree with those of ENGSTRAND
from the Aegean region.
APIACEAE
Ferufa commanis. The chromosome ARACEAE
numbers of the two plants stedied was Arisarum oulgare. — There
=22 and 2n=23, respectively. The uncertainty as to the exact chromosome

latter most probably represents a casual  number in our count, but

aberration
is  reported
communis amnd other Ferolo species, Tt is
the only number known in the genus,

must lie
only, as the number 2n=22 around 2n=54—>56. There is only one
several times for Ferila previous record for the species,
{Joxes 1952, cited from FEporov 1969).

Arum ftalicem, — 2n=28 is previously

=52

Torilis nodoza, — Our counts, 2n=24, known for other Arnm species, huot there
Bot. Notiser, vol. 124, 1971
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are no earlier records of A, ifalfcum on
this low ploidy level; it is repeatedly re-
ported to have 2n==64 or dn==8§4.

ASTERACEAE

Carduns pyenocephalns, — The chro-
mosome number for the collection MMF
2003 lies in the region of @ 2n=62—64.
The only record prior to this is 2n=>4
(Moowe & Fraxgron 1962), the highest
chromosome number previously known
in the genus.

Hedypnois. — The 2Zn=13 collection
(MMF 146) is very distinct from the
In==4# collections in having claviform
peduncles and glabrous involucral scales,
The peduncles of the Zn=8§8 collections
are only slightly thickened towards the
apex, and the involucral scales are ciliate
to hispid.

BRASSICACEAE

Brassica balearica, — 9n=3% was oh-
tained from the two individunls studied.
Maxrox (1932 reporls 2n=18 for spon-
taneous material from  Sicily. However,
I balearica is only known from Mallorea,
MaxnTon's count therefore very  probably

refers to some other species of Hrossice,

EUPHORBIACEARE

Fuphorbin peplns. — 2n=16. The col-
lection MMF 319 corresponds to £ pe-
ploides Govax [=F, peplus . peploides
(Govan) kxocue], with smaller leaves,
and smaller sceds with fewer pits than
E. peplus in the narrow sense. In culti-
vation, growth luxuriant, but the
morphological characteristics mentioned
remained constant,

WS

FABACEAE

Vicia puabescens, — 2n=14. Endopoly-
ploidy was found in one of the root-tips,
single cells having 2n=24.

Vicin sativa. — The 2n=10 colleclion

Bot, Notiser, val. 124, 1971
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(MMF 2053 d) belongs
(WuLFpEN cx  Horpe)] AscHERsON &
GragsyNen, and the 2n=12 collection
MMF 46 to ssp. nigra (L.} EHRH. [=
Vicin angustifodio 1.]. This agrees with
the results of METTIN amd HANELT (1964,
who found the chromosome
numbers in the Vieia satipn complex to
be correlated with different morphologi-
cal types. The two collections MM
436 and MMIEF 705 could not with ahsolute
certainty be referred to subspecies,

o ssp. cordato

different

LAMIACEAE

Ajfuiper Froer Our count, 2n==E86 is
approximate  but  obtained  from  two
plants. A, ipa thus seems to exhibit pro-
nounced polypleidy. There are no prev
ious counts in the genus higher than
In=3%

Micromeria filiformis. — 2n=30. Of
the two specimens studied among the
progeny of the collection MMF 924, one
was diploid {Zn=30), and the other teira-
ploid (2n=0G60). In this case, the telra-
ploid may represent 3 chanee aberration,
and it remains to be proved if polyploid
plants of M. filiformis occur in nature,
The within the taxon on the
BEalearie Islands is rather wide, especially
in the size of the vegelative parts, charac-
ters often reported to be influenced by

varialion

poly ploidy,
LILIACEAE

Allinm subhirsotnm. — Out of three
collections of this species, MMF 374

proved to e diploid (Zn=14), while the
aother two are tetraploid [2n=28). The
tetraploid number was oblained both from
materinl collected as bulbhs (MMK 540)
and from plants grown from seeds (MM
1014). The tetraploid number has not
previously been reported for A swbhir-
stitpm, bt intraspecific polvploidy is not
a rare phenomenon in Affinm (see, e,
vox BorHmeEr 18970).
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LINACEAE

The chromosome
found in all three

Linum Dienne. —
number 2n=32 was
individuals  studied in  the progeny of
MMF 641. Several very distinet meta-
phase plates were seen. Many authors
have reporled 2n=30 for the species;
there is only one previous record of 2n

32 (MarTZENITZINA 1927, cited from
FEDOROY 196Y).
ORCHIDACEAE

Ophrys fusca, — 2n=c. 73. This seems

o be the [first record of such a high
ploidy  level in Oplhrgs. The plant was
colleeted as o bulb; consequently, the
genotype had been  successfully  estab-
lished in nature. As there were cell divi-
sions in only one of the fixed root-tips,
the possibility that it is merely a case of
endopolyploidy can not be ruled oul. The
flowers are tvpical of 0. fesca.

PLANTAGINACEAE

Plantage  crossifolia. The
some number for this species was first
reported as 2n=24 hy MoCuLLAGH (1934

chromuo-

cited from BOCHER et al. 1955). Our
count, dn=2, agrees with the basic
numher [x=35} for the Plantago  coro-

napus group (e the species with winged
adaxial sepals) of secl. Coronopres, and
wilh one previous count by BOcuer et al,
[1955).

Plantiago macrorrhiza. — One plant was
collected on Menorea and could only be
determined  with some  difficulty, It is
characterized by an appressed rosette of
thick, fleshy, rigid and hirsute leaves
which are linear-spathulate with e. 4 pairs
of short ovate lobes (c. & mm) in the
upper half; the rachis is 4—5 mm broad.
The many, decumbent,
stoul, longer than the leaves, and the
spikes are 3 mm thick, dense, c¢. 5 cm
long. The bracts are long-acumin anid
about as long as the ealyx. The abaxial
sepals are 3 mm long, with the hairy

peduneles  are
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broader than the membranous
cilinte margins. The adaxial sepals are
3.5 mm long, with a conspicuons, ciliate,
membranous, ¢, 0.3 mm broad wing on
the back. The seeds are light brown, 1.0
—1.5 mm.

Seeds from this plant gave rise to two
plants cultivated in the greenhouse. They
hexaploid  (2n=230).
They are strongly modified and deviate
markedly from the mother plant by the
ascending leaves which are glabrescent,
narrowly coblanceclate and remotely den-
tate in upper 1/3, up to 1 em broad ex-
cluding teeth. In floral characteristics,
however, they agree closely with the
mother plant. All three plants flowered
in their first year. It has not been possible

caring

turncd out to be

to refer them with a certainty to any
of PILGER's (1937) three subspecies,

Following BOCHER et al. (1955) Lhe
mother plant should be referred to ssp,
accidentalis Prioen, and  the progeny
rather o ssp, macrorrhiza. The Plantaga
coronopus complex has bheen treated from
a cytological point of view by several
authors in recent years (see Bdoner et al,
1955; Runesmark 1967), but further work
seems o be needed, especially in the
weslern Mediterrancan.

POACEAE

Meltice minute. — The occurrence of
polyploidy in the Welica minuata complex
docs not seem o have been reported
previously., The eollection MMF {2n
=181 corresponds o ssp. mimde in
having densely fasciculate, 1—2 dm tall,
slender culms, entirely convolute, glan-
cescenl leaves which are villous on the
upper side, and a long ligule. The collec-
tion MM 774 (Zn=36) corrensponds (o
(ParL.] Trasur. It
siderably taller, the culms are stout and
not fasciculate, the leaves are glabrous,
pure green, not convolute, and the ligule
is shorter amd runcate. In cullivation the
leaves of ssp. mineta were not convolute,

NEE

EpEie )

S5}, IRAjor is con-

but still considerably narrower than those

Bot. Notiser., vol, 124, 17951
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of ssp, major. The rest of the morpholog-
ical characteristics  mentioned proved
stable.

POLYGALACEAE

Polggala rupestris. — 2n=34 and 2n=
S8 weres unambiguously counted in differ-
ent collections. BIOREQVIST et al. (1969)
report 2n=28 from Spain. More counts
af the species are needed bhefore anvihing
can be said about the varialion pattern of
the chromosome number. GLENDINNING
(1955, cited from Lamses 1959) found
different chromosome numbers in differ-
ent strains of Polygola chomerebaeos L.

RANUNCULACEAE

Ranunciulus macrophyglius, — 2n=14.
LANGLET (1936) counted 2n=28 in K.
macrophgiius obtained from Oslo (proh-
ably cultivated). It is doubtful whether
LanGLET's material really belonged to the
true B, macrophypling DESE,

RUTACEAE

Ruta angustifolin. — The species has
not previously been studied cytologically.
The number 2n=40 was oblained from
hoth specimens studied. It deviates from
enrlier counts of Rula species, which are
multiples of x=9 (Zn=18, 36. 72, RI).
Further studies of the genus would be
desiralile.

SCROPHULARIACEAE

Linarian pelisserionn, — 2n=24. In a
segment of one root-tip, cells with 2n=48
were noled.

SOLANACEAE

Solanum nigrum. — The two collections
studied differ in some respects. MMEF 238
(2n=72| has cuneate leal-bases and pure
white [Mowers, whereas MMF 335 (2n-=
48) has truncate leaf-bases and veins of
Tat, Notiser, vol, 124, 1971
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strinted  with  violet, These
characters proved (o be eonstant in eul-
tivation. Hoth collections are perennial,
and woody below. The plants grew on
rather exposed rocky ground facing the

the corolla

L

VALERIANACEAE

Valerianelln, — Our counts, 2n=14, in
Valerianella corenate confirm the counts
of ELvers (1932). ELvErs also gove 2n=
14 for, among others, V. criocarpa and V.
microcarpe.  In material of these two
species from the Balearic Islands, we have
clearly counted 2n=18, or in the V. erio-
cdfpa collection MMEF 575, 2n=32. In the
only V. microcarpa collection  studied,
MM 99, there were polvploid segments
{(2n=32; Fig. 4 P) in several of the root-
Lips.
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Chromosome Numbers of Vascular Plants from Austria,

Mallorea and Yugoslavia

ABSTRACT

er (). Nilsson and P. Lassen

Department of Plant Taxonomy,
Universily of Lund,

O, Vallpaian 18—,

5-223 61 Lund, Sweden

Nisson, (b and Lasses, P. 1971, Chromosome numbers of vascular plants from
Awstria, Mallorea and Yugoslavia. — Bot. Notiser 124: 270—276,

Somatiec chromosome numbers of 108 laxa of vascular plants from Austria, Mal-
lorea, and Yugoslavia are reported. The chromosome numbers of 24 taxa are new
or deviate from previously published counts

MATERIAL AND METHODS

The material studied from Awstria and
Yugoslavia was collected by O, Nmssox in
July, 1964, amd the material from Mallorea
by Mr. J. Knarr during two hotanical lours,
the first in November, 1969, and the second
in April, 1970, The collections consisted either
of living plants or seeds. Plants (nsually five
per eollection] were raised from the seeds in
greenhouses in the Bolanical Garden, Lund.

The coumnls were made on
seclioned rool tips, treated according 1o the
paraffime method (fixative: the Svaliiv modi-
'if:"]i'l‘n 1||. .";:I\":l:\hill H]Irl){‘{'l]('l]k(j: \I:l_il'.:
ervstal violel and aniline).

The chromosome counls have been made
by 0. Nissow who alse defermined (he
malerial from Austria and Yugoslavia, The
Mallorcan plants have been determined by
I*. LASSEN.

chromosome

RESULTS

The somatic chromosome numbers ols-
tained are presented in the Table below.
New counts are marked with an asterisk
in front of the taxonomic cepithet. The
origin of the eolleclions are given in the
central column of the table. Voucher speci-
mens are preserved in the Lund Botanical
Museum (LI}M. The designation ON refers
too material eolleeled by Niessox and JK-M

B, Natiser. vol. 124, 1071

to collections by Mr. KRA¥FT (nr. 1—260
first tour, J00—350 second tour). Uncer-
tain counts are marked with ¢, in front of
the chromosome number.

In the right column of the Table pre-
viously chromosome nombers are cited:
the abbreviations BGMZ 1909, F1. E., amd
Regn. Vep. 68, refer to BOLEHOVSEIEH el
al. (1969], Flora Europaca edited by Toris
el al. (1964, 1968), and Regnum Vegetabile
68 (1970). respectively; of. Litersture ciled.
For the case of brevity the papers in which
the chromosome numbers were originally
published are not cited if they are nob fur-
ther discussed.

The taza are preseonled in alphabetical
order. The nomenclature is according 1o
Flora FEuropaea in its present extension
and for the remaining taxa other standard
floras of the areas have been consulted.

DISCUSSION

Vascular plants of 108 taxa have heen
studied as to their chromosome numbers,
12 from Austria {one localitv), 32 from
Yougoslavia (three localities), and 63 from
Mallorea.

additional numbers for the respective taxa,

-
Eleven counts !'l"ll]'l‘hi"“l Thew
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and 13 of the laxa have not, to our knowl-
edge, been cyvlologically investigoted he-
fore,

New ploidy levels are found or indicated
by our numbers of the following laxa:
Ampelodesma mowritanicum, Arthrochne-
mum fruticosum, Arnm itelicem, Globula-
ria alypum, Lepidiam graminifolinm ssp.
snffruticosum, Potendifla caulescens, Rubie
peregring, and  Sedum  sediforove, Octo-
ploidy (2n=72] has not previously been
veported in the Arthrochnemuom- Selicornin
complex.  Lepidiem  graminifolivm  ssp.
graminifalivm is reporled 1o be diploid,
but our count on ssp. suffroficesim indi-
cates hexaploidy, which is not previously
known in the genus,

Our count [2n=232) on Erophila vernoe
ssp. praecor seems lo be the first of this
subspecies, but agrees with some counts
reported for this species complex, The
chromosome number of Crocos minimaos
var, cambessedesii (In=16), an endemic
of the Balearie islands, deviates from that
reported for ©. minimus by other anthors,
The karvotvpe is characlerized by two
pairs of chromosomes which are consider-
ably larger than the remainder. In Koehio
seoparia, endopolyploidal (2n=36 and 72)
segments of cells in the root Hps were re-
markably commaon.

The two colleclions of Tenerinm cho-
rreddrgs were different, in particular with

B, Notiser, val. 124, 1071
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regard to indumentum. the Yuogoslavian
being more pubescent.

Cemtagrea scabiosa and €. rupestris he-
long to the section, Acrocentron
(Cass. ) DC, of the genus. According o
FrirscH (1935) the two species have 2n=
24. Laler, several authors have counted
on=20 for . seabiose. We have found the
same number (2n=20} in . repestris. C,
dichiroantha appears to be intermediate be-
tween the two species mentioned, Accord-
ing to HeEGr [1929) . dichroantha has
often been mistaken as the hybrid €. ro-
pestris ¥ seabiosa, The chromosome num-
ber of C. dichroontha (d2n=20) is not con-
flicting against the supposed hyhrid ori
af the species,

Sanee
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A Bifurcate Frond of Laminaria digitata from Sweden

ABSTRACT

Srxesox, 5. 1971, A bifureate frond of Laminaria digitata from Sweden

MNoliser 124: 27727t

By Svante Suneson

Tvéirdrsgalon 3,
5-421 33 Viistra Fréolunda, Sweden

— Bal.

An abnormal frond of Laminarin digitafo (HUDS ) LAMOUR. with a bifurcate stipe
and two separate blades is reporled from the West Coast of Sweden, The abnorm-
ality is believed to be due to a deep splitting of the fromd into the meristematic
li\;blll.'. stlunled between laming and x!ipl', amd nol o a conleseence of bwa indi-
viduals. eferences are made to some examples of coalescence in Lomineric species,

reporled from Japan, and to several

examples of abnormal branching, due o

splitting of the meristem. The abnormality seems to be rare on the Swedish West
Coast, possibly due to the fact that the Lominerio associations are never laid bare

al low waler in Sweden,

When collecting material of Laminario
digitata (Hups. ) Lasoun. for school her-
baria 1 found an abnormal  specimen,
provided with a forked stipe and two
separale blades. The plant was collected
in July 1950 in the vicinity of the Zoo-
logieal station Kristineberg on the Wesl
Coast of Sweden, [t grew near the rocky
shore al o depth of 1.5 m in a moderately
exposed place,

The laminae were unequal in size, The
total length of the plant wos 66 cm, the
ald blade at the top of the larger lamina
included. After photographing the fresh
specimen (Fig. 1), the basal part (hold-
fast and branched stipe] was preserved
in aleahol, This material has later been
soaked in woler, photographed (Fig. 2)
and examined more closely. The holdPast
wis quite normal and the basal pact of
the stipe was round and smooth. The ah-
normal frond ean therefore hardly be doe
lo coalescence of two plants. Nor did
longitudinal seclions through the stipe in
the region of the branching point show
trace of such a process. Three ex-
amples of coalescence of fronds in La-

minariales  have been  reported  from
Japan, one concerning Lamindaria frogilis
Mivare (HaseEcawa & FuRUHAnRA 1956),
another f. japonica ARESCH. (Tokipa &
Onmn 1956, The third example 15 @
chimaera of two plants, belonging to dif-
ferent genern, viz Afarfa and Laminearie
Mokina, OHMI & IMasHiMa 1958). In
these cases the laminae of two individuals
have fuscd. Their margins are thought
e have Dbeen damaged in the teansition
one, where the meristematic
situgled in all La iales,

The actual abnormal frond of Lem-
narin digifata seems to be due to o deep
longitudinal splitiing  into the meristem
of the plant, A paralle]l mav he drawn to
the genera of the family Lessoniaceae of
the Laminariales (eg. Lessonfa  and
Macrocgstis). The elaborate  fronds of
these Laminariales are due to n process
of splitting, which extends into the transi-
tion zone, so that the secondary blades
are cach provided with o part of the
original meristem and can thus develop
socondary stipes of their own (ef. FriTscy
1952 pp. 203, 219), In the family Lomi-

lissue is

Bat. Notiser, val. 134, 1971
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<. Ve, Photo: the author,

Fig. 1. Tromd.

e Laminarin
uindivided

leg. L.

nariacens some members

saceharina)  have an lamina,
while in other species
the hlade s divided by longitudinal

splitting into several segments

drgilat

Hivwever
im this family the splitting of the lamina
does not usually extend into the transi
tion zone between stipe amd lamina. The
meristem  therefore

remnins '\Illf_:|-. en-

tity, In the bifureate specimen of £, oigi
dealer, |'1-!||||'||,'|! here, the =||1i1r'm;_; aof the
primary blade has probably extended into
the meristem, with g resulting segregation

of it into two separate entities, As may

Baot, Notiser, vol. 124, 1971
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Fig. 2. Laminareia digitata, Dbasal part of b
fureate  fromd, ";|i:.:|l||_'-' redueed. Photo: 5.
NYGREN

he seen from Fig. 2, the sccondary stipes

were slightly  flattened in their uapper
Jarls.

Several examples of branching in La
miineciee have been reported in Lhe lilera
SETCHELL (1903 pp 141—148

‘-lll(li"l’ ||||.' "Ill'l'i(lllli'

ure
physiological  re-
generation” (e the normal renewal of
the hladel and the
tion™ in
species L. Stoelairil (Hanv,) Fam
The habatats of

‘restorative reg

Nnera-
Lenndneria, especially  in the
Pacilic
this species are extremely
cxposed (o the waves, and

branched in different

many speci-

nmens, Were

found. In all cases where Lhe

Wilys,
cause of the
abnormalily could be traced, it was due
to woumds in the superficial lavers, Yer-
ticnl wounds ot the top of the stipe,
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caused by a conlinued splilting of  the
hlade into the meristemalic xzone, may
according te SETCHELL vesult in a bi-
[urcation of the stipe. SETCHELL (18903 p.
149) also menlions a bifurcale specimen
of L. digitta (preserved in Herb, Fan-
LOW), SAUVAGEAU (1918 p. 138, Fig. 47)
describes o specimen of L. digitata (b
the name of L. flexicaulis)} with a
branched stipe, collecled  in
(France]. He also mentions that he had
found three other branched specimens of
the same species, without having looked
for them. Furthermore he
several specimens of L
with  branched stipe,
Jonas.

From the Swedish West Coast no finds
of branched Leminaria fronds have, as
far as I know. heen reported hefore. The
abnormality therefore seems o e roce on
this coast, which might be connected with
the fact that the Lominario associations
are never laid bare here at low water.
The tidal range does not exceed 30 cm
(hyvLix 1918 po 68; GILLNER 1963 p. 97;
SlpErsTROsm 19656 p. 851, The
tions in water level due to weather con-
difions are more marked especially during
the winter. During late winter and spring
there are wsually long periods of com-
paralively low water. Aceording o KviLix
{Le) the water level at Kristineberg ean
e pressed down to about 60 cm (i
extreme cases even o 87 cm) below the
medinm woler-line. These periods of Low
water often eoincide with  severe  Frost,
which can Kill off emerged algae of frost
sensitive  species, like voung  Lominario
plants (KyLix 1018 pp. 86—87). There
fore, associations of  Laminario digitate

e koS
Clonsioni En,
collected by LE

[luctua-

Roseoli
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aml L. sacchoring do not oceur above a
depth of . 1 m at the Swedish West
Coast, L. Cleastoni only occurs at depths
of e. 10—20 mebres [(KvLin 18947 p. 81).
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Lye, K. A. 1971, Studies in African Cyperaceac 1. The genus Oxyearvum Nees, —

Bot, Noliser 124: 280—286,
The monaty
rel

ic genus (hegearyum NEES is regarded as distinet from Seripuos
ionship being with the tribe Cypereae rather than with Seirpeac. A new combina-

tion, Qrgeargum cpbense (Poee. & Kusti) k, LYE, is made.
The relalionship letween the two tribes Seirpeae and Cypereae is diseossed, and
il is concluded that all genera of Scirpeae with a Cyperos-type embrye should be

transferred to Cyperene,

GENERIC CIRCUMSCRIPTIONS IN
SCIRPEAE AND CYPEREAE

It i5 well known that the genus Scirpns,
as interpreted by LINNAEUS (1753 pp. 47—
a2, and accepted with some alterations by
later awthors (ef. CLAREE 1804, 1902,
Prireraes 1926, 1951, Smsukiw 1935, Hur-
cnsoxy & DarzieEn 1936, FErRNaLD 1930,
GLEASON 1932, Muxz 19589, FourNiEr 19461,
Lin 1963, STEvErMank 1963, Ouwi 1965,
scnvirze-Moren 1966, Horrex 1968, and
Hircncock ol al. 1969), is a very hetero-
geneous assemblage of species  (of. KERN
1962). Since 1753 Scirpus sensu L. has
been split into numerous smaller gencra,
viz. Abifdganrdio (Vann 1806 p. 296), Acki-
rogchoenns (BENTHAM 1881 p. 33), foco-
thrgon (Enpnant 1789 p. 147 — nomen
nudum|, Blysmus (RoEMER & SCHULTES
1824 p. 41), Bulbostylis (CLARKE 1894 p.
631, Desmoschoenus (HooKER 1835 p.
271), ehostylis (BEAUYOIS in LESTIBOU-
nots 181D po 39), Eleocharis (Brows 1510
p. 224, Eleogiton (L1xk 1827 p, 981),
Fivinin (SCHRADER 1832 p. 43}, Fimbristy-

Bot. Notiser, vol. 124, 1671

iy (VanL 1806 p. 285), Fuireno (ROTTROLL
1793 p. 70, Hemiclaena (ScunanEr 1821
. 2066, Holosehoenos (LINE 1827 . 200),
Teodepis (Brows 1810 p. 221), Nelmesta
(vAX DER VEKEX 1935 p. 143), Nemum
(DEsv, in Hasminroxn 1825 p. 13}, Oryeo-
e (NEEs 1842 p, 90), Plerolepis (Scn-
EADER 1821 p. 2071, Schoenoplectns
(Parra 1888 b p. 298), and Trichophoram
(PERsOON 1803 p. 69), as well as three
genera which are interpreted as belonging
(o Cypereae by some anthors {ef. Kovasia
1961 and to Scirpeae by others (of. KERN
1962, viz. Ascolepis [STEUDEL 1832 ).
103), Lipocerpha (R Brows in TUCKE:
1814 p. 459}, and Hemicorpha [NEES in
WaLker-ArxoTT 1834 po 263). In addition
to the genera mentioned above, a large
number of other now abandoned genera
lhas becn described (ol Kovasma 1953H),
The wreatment of this complex of genera
has varied from author to author, While
mosl have aceepled such genera as Ele-
acharis, Fimhristylis, Fuireno, Ascofepis
and Lipocarpho, Crarnas et alo (1962) are
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among the few receal authors who have
also accepted fsolepis and Sehoenoplects,
HEss of al, (1957) have accepled Schoeno-
plectns but ineluded Tsolepis in this genus.
Although morphelogically similar these last
two genera are not closely related since
their embryvos differ (ef. vax nErR VEEEN
19650, The classification of the Scirpeae is
difficult because there are often small mor-
phological  differences  belween  genera
which are phylogenetically widely separa-
ted, hovasia (1958) therefore united Fui-
rena (described in 1773) and Erfophorom
(which even LixNapvs in 1753 kepl as a
separate genus) with Seirprs, and later he
even wenl as far as to include Lipocarpha
in Cyperns while Hemicarphe was  still
relained in Seirpus (Kovasma 1961), KERN
{1462)  speaks strongly against placing
Lipocarpha in Cyperus. A later paper in
this series will show thal Lipoecarpha is in
fact closely related to the genus Cyperns,
and that Hemicarpha mav have o be in-
cluded in Lipocarpha, Kovasa (1861) also
inelided Hdlbostiplis in Fimbristpliz, and
LyE (1971 acecpled this union if the elas-
sical concept of the genos Bolbostglis is
followed, but recent research seems o
show that with a new generie circumserip-
tiom Hirlbostglis and Fimbristglis are not
very closely related (cf. vaN DER VEREN
1965, Lye 1971), On the other hand, -
bostylis may eventually have to be ineluded
in Abildgaardin,

Because of this very confusing generie
concept in the tribe Scirpeae {(and partly
Cypereae) recent embryographical studies
are of the uimost importance, Vax pER
VEREEN (1965) following up SCHNEIDER's
(1932 results, found that the genus Sefr-
pus s lat has embryvo types characteristic
of Cyperns, Carex, Bulbostglis, Fimbristy-
lig, Sehoenas and Sehoenoplectus (the last
is the Scirpns tvpe of VAN DER VEKEN),
vax pEr VEREN believed that the genera
he investigated should be so cireumsceribed

as o inclode only one embryo type, but
did not think that the embrvo types were
important for the classification of genera
into (ribes or higher units. vAX DER YEEEN
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may have been al least partly wrong in this
last statement, his embryographie resolts
heing more impartant for the classification
of the Cyperaceae than he himself claimed.
Working in Uganda, and wilhoul Koow-
ledge of vay DER VEKEN's paper, we came
tov the conelusion that the genern Mleagitan,
fsolepis, Scirpus section Microstgli (ex-
cluding Scirpits isedepis and 5. micrant fuis,
which are both Lipocarpha) and Seirpus
section Wichelian (both sections of CLARKE
1902 p. 448) are related closely to the
genera Ascolepis and Lipocarpha (includ-
ing Hemicarpha), which are again closely
related to the genus Cgperus s, lat, These
groups all have a Cyperns-type embryo,
The remaining groups of Scirpuas 80 lat.
with a Cyperus-tvpe embryvo are the sec-
tions foloschoenus, Orgeargom and Des-
mogchoenns, which have all at one time
Been regarded as separate genera. We be-
lieve that even these three sections of the
genus Scirpus can be transferred from
Scirpeae to Cypereac as distinel genera,
Desmosehoenus consists of a single species,
vie, [) spirafis HooK. ¥ (svn. Scirpus fron-
dosus BOECK.). This genus is rather distinet
and ils relationship is likely 1o be with
Cyperveae rather than Scirpeae. Haoloschoe-
s ralher helerageneous
group of species, the tvpe species of which
is M. vwdgaris LINE  (svn, Scirpus holo-
sehoenns L), Olher species investigated by
vaN DER VEREY and regarvded by him as
helonging to Scirpns section Holoschoenns
included Scirpus nodosps ROTTR., 5. mem-
branoaceds Tuosne,, S, becearil BoECK., and
5. prodifer Rorre. At the moment we will
not diseuss the relationship of these spe-
cies, hut it is very likely that even these
species belong o Cypereae, although they
cannad all be ineluded in Holosehoenus.

consists of a2

The Genus Oxyearyam NEES V. EsENBECK
(1842 p, G

The type species is 0. cubense (PoEp. &
KunTH| K. LYE comb, nov.; syn. 0, sefom-
hurgkionum NEES V. ESENBECK in MART.
FI. Bras. 2 (1):9 (NEES 1842) and Scirpus

Bot. Notiger, vol. 124, 1971
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cithensis PoEr, & Kuvthn in Enuom. 2: 172
(KuxTH 1837).

Other names given to this plant are
Fsoldepis e hineee phoda Oy, (OLIvER 1875)
and Ancsporum culiense (KusTn) BoECK,
(BorcRELER 1870), The genus Anosporam
is= actually alder than Oxgeargum (of. NEES
1835}, but its tvpe species is Anasporam
monocephofum, which is based on Cyperns
monocepfiedus Roxe, (of, RoxpUrGH 1820
and regoarded as a synonym for Cyperus
ceplfotes Vann by BoECKELER (1870 p.
411) and CLarkE (188 p. 397). Tt is possi-
ble that Qrgeargum cobense is related
closely to Cyperns ceplalotes Vanr, and if
they are regarded as belonging to the same
genus, this species will have to be renamed
Anosporum cnbense [KUNTH) BOECE. or
possibly  Cyperus cabensis (combination
not published). We, however, regard Cay-
cargum as being generiecally distinet from
Anosporam and Cyperos. differing in its
truit and spirally arranged glumes, as well
habit
Another generie name sometimes connected
with Scirpus cnbensis KUNTH is Atomosky-
fiz, Atomostylis was described by STEUDEL
(1833 p. F15) and ils vpe species is either
A, flavescens STEUD. or A cgperiformis
STEUN.: hoth are svnonyms of Cyperps
nudicentis L. (ef, Fig. 2). Although Oxp-
corgunt cilense is more closely related to
Lypperas than lo Sefirpous, we do not think

as in and anatomical characters.

it is related elosely o Cyperus nondicoalis.

Kovasma (1958 p. 280) writes ahout his
section 11, Coegearyum: ™ Though this group
has traditionally been placed in Euscirpis
hecanse of ils gramineous leaves and bracts,
it may possibly be hetter regarded as one
closer 1o the so-called fsolepis group than
to Fuscirpus; its relatively large achenes
(1.5—3 mm long) and nodeless culms show
somewhat lzolepisoid features”, Kovasa
(19538} includes Scirpus cubensis POEP. &
KuxTH, & schaffneri BOECK. and 5. orbi-
cepholus BEETLE in his section Crgeargnm,

KARE ARNSTEIN LYE

but Kovasma and McocVavce (1963 trans-
ferved 5. orbicephalus BEETLE lo the genus
Cyperus, and S, schaffneri BOECK.
BEETLE was regarded as a synonvim of 5.
oriicephoins, The only species remaining
in Oxgeargum NEEs is then the type spe-
cies ilsell, viz, OQegeargum cubense |POEP,
& KunthH) K. LYE.

SENsU

SCIRPEAE VERSUS CYPEREAE

The main difference between the two
tribes Scirpeac and Cyperege has tradi-
tionally been that Scirpeae has spirally
arranged glumes while in Cypereae they
are two-ranked. This difference is nolt very
clear-cul because in Cyperas seclion £ic fo-
stygfis the glumes are irregularly spirally
ranked, while in some species of Scirpus
sections  Tsolepis and  Aclacogelon  ef.
Kovama & MocVavce 1963) they are con-
spicnously  two-ranked., Kovasa (1961
found that a more useful point of differ-
ence between the two treibes is that Cype

reae alwavs has a strongly metamorphosed
towo-keeled and wsually empty seale (pro-
phvil) at the base of the spikelet, while in
Seirpeac all floral seales are alike and
supporting flowers, This s nol always
true, however, sinee in species of Eleoce -
ris amd Hoelbostylis the lower seales are
frequently not supporting  flowers, We
believe the two tribes can best be separated
on their embryo types. In Cypereae the
embrya is evlindric-cllipsoid o ellipsoid
with hasal micropyle and lateral funiculus
{cf. descriptions and figures in vayN DER
Vekex 1965). In Scirpene the embryos are
of various types bul never as in Cypereae.

Oxyearysum cubense (Poer, & Kvxrta) K.
L.vE — Fig. 1.

A robust stoloniferous floating perennial
with leng hanging roots and scaly stolons,

Stolons 5—20 em long and 2—3 mm wide

Fig. 1. Oxyeargum cubense (Poer, & Kusth) K. Lye. — A: ||:l||i|-1’!]".'|“"l]:|:;. — B: Inflores-

cence-head. — C: Spikelel. I¥: Achene.
pedunele. G: Bract. — H: Flower. —

- Glume,
Ibrawn from Hames 4113, collected al Bugiri,

F: Tubular prophyll from base of

Busoga, Uganda. Original by RicHarn WHEELER HAINES,

Botl. Notiser, vol. 124, 1871
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with 2—3 em long blackish seales, rooting
at the nodes, spreading horizontally and
producing new plants al their apices. Stem
45—70 em long and 3—35 mum thick, sharp-
Iy Iriangular, smooth. Lo
nearly so, 40—490 em long and 4—10 mm
wide, usually much longer than the culms,
often purple and strongly V-shaped below,
flal above; midrib protuding below, longi-
ludinal rvidges narrvow; mardgin and midrib
with minute spine-like teeth [ie. seabrid);
lower leaf-sheaths inflated with longitudi-
nal veins and some cross-veins (only con-

vies all basal or

spicuous from outside); ligule a low rim
with densely set hairs on the margin.

Infloreseence of 3—10 subumbellately
arranged heads and with peduncles of usu
ally wvariable length. Inflorescence-bracts
leafy, the longest 30—60 cm long and 49
mm wide; each bract subtending one in-
florescence-head. Peduncles 1—33 mm
long and .6—1.8 mm thick, set in a pur-
ple-stained tubular prophyll with ciliote
margin.  Inflorescence-heads
across, globose or hemispherie (rarely tri-
angular in outline), with numerous closely
packed spikelets. Spikelets &05—6.0 mm
long and 2.5—38.5 mm wide, sultended by
scale-like bracts with short leafy apices,
hut with na prophylls, Glumes about 3.5
mm long, very stiff, reddish-brown ol
sometimes with o paler greenish midrils:
longitudinal “nerves” indistinel, uneolon-
redd and not prodrading: keel of the midrib
glabrous or set with spine-like teeth: mar-
gin with long ciliate hairs; apex very Hiick
ac nale, Stamens &, Sivle-branches 2
Nutlet 2.6—3.0 mm long {including a2 0.7
mm long beak) and 06—08 mm wide,
clongate with cuneate base and ending in o
long beak, glabrous, vellowish bul brown
at the base and in the ecentre (cf. also
CHERME®ON 1924}, This descriplion is
based on TUgandan material only,

5—15 mm

It is Tound floating in lake-edges and in

Fig. 2. Cyperas nudiconlis Pomn., the tvpe species of (he genns Atomaestylis STEUDEL,

Habit-drawing. — B: Inflorescence-heads,
with 3 stamens and 3-branched style,
part of leaf-sheath.

Bod. Kotiser, vol. 124, 10171
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open waler in permanent marshes or in
slow-lNowing rivers, more rarely attaehed
Lo wet soil in swamps.

Chrgeargpum cnbense is widespremd  but
uncommon throughout tropieal Afriea, In
East Afr it is known from the Sodan,
Uganda, Tanzania, Zambia  Malawi, and
Ithedesia, In West Africa it is known from
Senegol, Ghana, Nigeria, Upper Vaolta,
Cameroun, the Congo, and Angola {ef, also
Hurcnixsoxn & Davzigrn 1936). 0. cubense
is Fairly widespread in South and Central
America. It is not known from Asia, Au-
stralia or Europe.
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A New Species of Schoenoplectus and some New Combinations

By Kiare Arnstein Lye

Botany Department,
ﬁ.[Jl]:l-'r'Lﬂ.:l't' [1|1i'|."|-l'.~si|:l.'.
P.0h Box 70462,
Kampala, Uganda

ABSTRACT
Lye, K. A, 1971, Studies in Afvican Cyperaceae L A new species of Schocnoplecius
and some new combinations, — Bot. Notiser 124: 287201,

Schoenoplectus microgiumis K. LyE, sp. nov, is descrileed from Central Uganda,
This species is easily distinguished from all other species of Schoenoplectas on ils

minute glumes.

The genus Schoenopfectus PALLA 15 regarded as being genecically distinet from

lsolepis K. Br. and

PALLA,

Scirpus L.,
ASCHERS.)

5. rogersit (N, E.
LYE.

During the revision of East African
Cyperaceae for a book “The Sedges and
Rushes of Uganda” one undescribed spe-
cies of Seheenoplectus tormed up.

Sehoenoplectus microglumis K.
oy,

LYE, sp.

Herbure annuae, glabrescenles minubae, Cel-
mug d—15% em allus el G058 mm latus.
Feoliwm breve vel ad vaginam reductum, fa-
Ih'f.-r.e'.'.'rr-.l:.l‘.i.-.l lateralis 1':-1||i|:||:|. Spiculae 3—15,
A0 mm longae el L5—2.0 mm latae, mulli-

ae, Negwernoe ovalae, 1.3—16 mm longae,
. Perigoninm nullum, Stamdine 5. Nox
ohovata, 0.7—0.8 mm longa el 0.5—0.06 mm
lata, caslaneo-brunnea vel nigra.

TYPUS SPECIEl: LasGDALE—Brows
2323, 12, VIIL 1957, Ugonda, Busoga U 3,
Bugabula ecounty, near Ndolva, 1050 m
{KAW holotvpe, MHU isolype).

Schoenoplectus microglumis K, Ly s
a tufted glabrous annual with shallow
rosl-svstem. Stems few or numerous, 4—

Flengiton

Eight new combinalions of East African species of Schoeroplectus are made,
Schoenoplectus brachyceras (A, Ricn,) K. :
inefinatus (DEL) K. LyE, 5. jocobi (Fiscuer) K. Lyve, 5. laleriflorue (GMEL) K. LYE.
Br.) K. Lye. 8, roglei (Nees) K. Lye, and &, subelatuz (Vanr) K.

Lixx, but not from Balboschoecnus

LyvE, 8. confusps (N, E. Ben.) K. LyEe

15 em long (excluding the stem-like bract
above the inflorescence, or tolal length
10—30 cm when incloding the bract] and
0.6—0.8 mm thick, wilh
ridges. Leat-blade absenl or very shorl:
leaf-sheath pale, ending in a 11— mm
lomg linear lobe.

terete roumnded

Inflorescence consisting of 315 sessile
or subsessile apparently lateral spikelets
in a dense headlike cluster (rarely with a
few sessile spikelets on an up to 5 mm
long stalk), Main inflorescence-bract stem-
like, 4—16 cm long and 0.6—0.9 mm
wide, slightly flattened with longitudinal
ridges, usually about as long as the stem.
Spikelets 3—5 mm long and 1.5—2.0 mm
wide, variegated reddish-brown to straw-
eoloured, slightly “spiny” with the acute
spreading  glumes. Glumes 1.35-—1.6 mm
long, ovate, reddish-brown  with  pale
greenish midrib and pale non-ciliate mar-
gin; midrib  protruding above and ex-

Bat. Netiser, vol. 124, 1071
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current in a short mucro, Perianth-seg-
ments absent. Stamens 3. Style-branches
3. Nutlet 0.7—0.8 mm long and 0.5—0.6
mm  wide, obovate, bluntly triangular,
with transverse frills, pale hrown
young, dark brown to blackish when ripe.

In swamp grassland  with
Eleocharis atropurpirea (RETE) PRESL,
1050 m (3300 ft.). Very Or OvVer-
looked. Only recorded from the type
locality, viz. near Ndolva, Busoga, Uganda.

This species is easily recognized on its
minute reddish-brown glabrous glumes,
only 1.3—1.6 mm long, It is possibly
most  closely  related o Schoeneplecins
iGmeL.) K. Lyve, which
however, a larger planl with larger glo-
mes with ciliste margin,

as
seasoial

rare

lertert flovrns is,

History of Schoenoplectus

The genus Schoenoplectus was deseribed
by PParia (1888 b p. 208), and he re-
gurded this genus as being synonymons
with  Seirpus  subgen. Schoenoplecins
REICHENEACH (1846 p. 40). This genus
has been conserved over the older genera
Heleophygler BEauvols ex LESTIBOUDOIS
Ess. Cyvp. 41 (1819}, Hymenochaeta BEAU.
vius ox LESTipoUDnols Ess. Cyp. 43 (1819,
and Elptrospermum G. A MEVER Mém.
Sav. Etr. Pétersh. 1: 200 (1831). Another
older name 15 Plterolepis ScHrADER Goeth.
Gel. Anzeig. 3: 2071 (1821) based on Seir-
pus littoralis SCHRAD., bal Plerolepis (A

. DE CanpoLiLgE) Miguel Comm. Phyto-
gr. 2:92 (1839) based on species in the

Melastomalaceae, has  been  conserved
over the older Pterolepis SCHRAD. An-
other generic name is Malacochaete NEES
[(NEES 1835 p. 202} based on the follow-
ing species: "M, latore N. et MEvVEN, ri-
pariie Mool MEvEN, [itferalis (Scirpos Titto-
ridis SCHRAD.), pectineta [(Scirpoas pecti-
nrfinns Roxe.|, Pterolepis (Pterolepis seir-

KARE ABNSTEIN LYE

poides
WS,

Scuran.)”. Malacochaete NEES
however, nomenclaturally  super-
fluous when published since  Pterolepis
ScHrAD, was cited as synonym. In 1905
Patta (in Hatvier 1905 p. 2581} describ-
ed o new genus Bolboschoenus (ASCHERS. )
PaLra based on Scirpus maritimus L. (ef.
LyE 1971). An carlier name, Heigera
Qe Seznam rostling kvéteny  ceské 8§
{1852) is also based on Seirpus maritimos
L., but was published as a nomen nudum.

Parra (1885 b p. 299), when describing
the genus, made the following new com-
binations of Schoenoplectus (not all of
cited in Index Kewensis): S.
loewrsbrizs (L) PALLA, 5. ecarinofus (S5M.)
PaLLa, & Fabernoemontani (GM.) PaLLa,
S trigueter (L) PaLrna, S, littorofis
[Scaran.) PavLva, S5 pungens  (VaHL)
PaLra, 5. mucrondis (L) PALLA, 5.
pinns (L.] PALLA, 8. jovanicns [NEES)
PaLra, S guingueforinsg (HAMILTON)
PaLra, &, articulotus (L.) PALLA, 5. jun-
cotdes  (Hoxn] ParLna, 5. senegalensis
(HooHsT.) Panra, 5. pedudicoln (KusTi)
PALLA, 5. ofnegi (GRAY) PaLna, 5. Talora
(KuxTH) PaLLa, and S, riparins (VaHL)
Parra. The type species of this genus is
(L.) Parps (ef.

which are

&=

Seoenoplectus lucasiris
Laxiouw 1066),

Some vears later Panea (in HALLIER
1905) changed his concept of the genus
Sehoenoplectius, and included Seirpos (-
tang 1. and Scirpns setaceuas Lo in Schoe-
noplectus, Seirpus setoceus L.ois the (ype
species  of  the genus fselepis  (Brows
110 p. 221) and 8. fluitans L. is the lype
speeies of Eleogilon [(LINE 1827 p, 284).
IT these species are included in Schoeno-
plectns, this genus is of no value, bat the
embryographical VAN DER
VEKEN [1865] has clearlv shown that
Srirpus floitans and 5. sefacens are nol
closely related to Schoenoplectis.

Our present-day knowledge of Seloene-

studies by

Fig. 1. Schoenoplectus microgiomis K. LYE, sp. nov. Drawn from the holotvpe (LANGDALE

Brows 2323, A: Habit, 1.
of leaf-sheath showing short leafl-Ilade, —
F: Glume.

B: Longitudinal section of culm.

C: Upper part

[3: Imflerescence-heads, — E: sSpikelel.

— G Flower consisting of 3 filaments and ovary with 3-branched style —

H: Nuflet. — Original by Ricnann WoeEELER HAINES.

Eot. Notiser, vol. 124, 1971
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plectus is much inereased due to van DER
VERENs embryographical results, We he-
lieve that Sehoenoplectus should include
the following sections of Scirpus [(sensu
VAN DER VEKEN 1963) : 3. secl. Actaeogelon
Reicness.; 4. secl. Pterolepis (SCHRAD.)
AscHERS., & GrAEBN.; and 5. sect. Bolbo-
sefoenis ASCHERS. — all having a “mush-
room” -type of embryvo with Iateral miero-
pyle and funiculus, Section 1. Actinoscir-
pus Ouwr, based on Scirpus grossns L.
f., and section 2. Pzeudoschoenus C. B
CL., based on Scirpus inonis (THUNR.)
STEUDEL, which both have a similar em-
bryo but with a rather different mor-
phology, ean either be placed in Schoeno-
plectus as two new subgenera or regarded
as distinel genera. If this elassification
system is accepled, Schoenoplectins comes
out as a very mnatural genus, E'm.il_".'
<haracterized by its mushroom-like em-
by,

Schoenoplectus versus Seirpus and
Isolepis

There has been much
among bolanisls as to the status of the
genus Schoenoplectus PaLia, CLarpas et
al. (1962) are among the few recent
authors who have aceepted the genus
Schoenoplectus as separale Trom fsolepis,
while Hess et al. (1987) have accepled
Schoenoplectus but included  Tralepis in
this genus. Although superficially similar
in morphelogical characters, the genern
Schoepoplectus amd lsolepis are nol re-
lated closely as is shown by vax pER

:
disagreement

VEKEN's embryographieal studies (vaw
DER VEKEN 19653). His work has also

shown that Schoenoplectus PALLA is nol
closely o Seirpns L. cmend.
PPalLa (type species of this genus is Seir-
pus sylvaticus 1., but that it is related
«closely  to Aofboschoenos (ASCHERS.)
PaLLa. We believe that Helbozchoenns
can be kept separate from Schoenoplecins
on a seetional or possibly subgeneric level
wonly.

related

diot. Natiser, vol, 124, 1971
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New Combinations

The following new combinations of
Schoenoplectus are needed Tor “The Sed-
ges and Rushes of Uganda™:

1. Schoenoplectus brachyeeras (A, Ricw.)
K. LvE, nov.; syn.
Drachpeeras HOCHST. ex A
Tent. FL. Abyss, 2: 496 [1851).

2, Schocenoplectus confusus (N, E. Br.)
K. Lyvg, comb. nov.; syn. Scirpus con-
fusus N. E. Br. Kew Bull 1921: 300
(18220 ).

3. Scheenoplectus inclinofus (DEL) K.
LyE, comb. nov.; syn, fzolepis incli-
mata DEL. FL Aegypt, Hlustr. 50 (1812},

4. Schoenoplectus  jocobi (F1scHER) K.
LyE, comb. nov.; syn. Scirpus jocoli
C. E. €, FIscHER in Kew Bull., 1931:
103 [1931).

a. Schoenoplectus lateriflorus (GMEL) K.
L.vE, comhb. nov.: syn. Seirpus lateri-
florus 1. F. GMEL. Syst, Nat. 2:127
(1791).

6, Schoenoplectus rogersii (N. E. Br.) K.

LvE, comh. nov.; svi. Seirpus Rogersii

N. E. Br. Kew Bull, 1921: 301 {1921),

Scehoenoplectirs roglei (NEEs) K. LyYE,

comb. nov.; syn. Iselepis Roglei NEES

in Wiant Contrib, 107 [1834).

8. Schoenoplectus subulotns (Vanl) K.
Lyve, comb, nov.; syn. Scirpas selbu-
leitis VANL Enum. plant, 2: 268 [1806).

comb, Seirpars

Ricm.

=1
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Multiple Similarity of Leaf between Two Genera of Cape
Plants, Cliffortia L. (Rosaceae) and Aspalathus L.

(Fabaceae)

ABSTRACT

By Rolf Dahlgren

Department of Plant Taxonomy,
1'l'|iu~rﬁ.il_'r of Lund,

(. Vallgatan 18—20,

5293 61 Lund, Sweden

DanLGrEN, R 1971, Corrent lopics, Mulliple similarity of leaf Detween fwao Henern
of Cape plants, Cliffortin L. (Rosaceae] and Aspalathus L. (Fabaceaej, — Bol.
Motiser 124: 202 1G04,

A greal number of species in Cliffortia with different leaf lvpes show correspon-
denee wilh species of Aspodaffios in the shape, venation, texture, amd arrangement
of the leaves, Branches of 1% pairs of species in the Iwo genera are compared by
photographs, The rile of elimatic and edaphic factors in the evolulion of the leaf
types is stressed. The differentiation of the leaves, with possible courses of evolution
in each genus, is oullined, and it is discussed whether the leaves in the lwo gencra
have had some particular gquality in compon that can account for the peculiar simi-
laritics. Similar features of differentiation could be demanstrated in other geners of
Cape plants, e.g. in Asteraceae, Campanalaceae, Polvgalaceae, Proteaccae, Rubiacene,
amd Hutaceae, bul probably notl as pronounced as in the Cliffortia - Aspadathus case,

INTRODUCTION

A botanist working in South Africa or
in any region with a Mediterranean cli-
mate is struck by the similarity in the
shape and arrangement of leaves in vari-
ous groups of svstematically very remote
families. This is not unigue, however, he-
canse in  ddesert  areas  corresponding
similarities are found in succulence of
stem and leaves in various groups, and
in tropical rain foresls similar lavge-sized
leaves will be found in various families
of dicotvledons, Very  well-known  and
often cited in texthooks are the conver-
gence in evolution of the succulent “cac-
tus stem” in the Caclaceae, Euphorhbia-
ceae, and Asclepiadaceae, as well as the
arity of pitcher-like leaves in Ne-

sim
Bot. Notiser, vol, 124, 1971

penthaceae, Sarracenimeens, and Cephalo.
taceae.

The present case of similarity hetween
two systemalically remote groups is in
many respects very striking. Because of
the monographic works on Cliffortia by
H., WeEmnanrck and on Aspelathns by
myself, there is an exceptional opporion-
ity of presenting adequately chosen mate-
rial of the genera. From the beginning it
should be stressed that the material eom-
pared heve is chosen by lendentious selec-
tion from a rich variety of leal types in
both genera. Beside the species compared,
there are several other pairs of species
with almost equally striking similarities,
but each genus also contains leaf t(vpes
not matched in the other genus,
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I'®

NTATION OF THE G

A
Cliffortin

This genus, of tribe Poterieae, Rosa-
cear, consists of at least 110 speeies ol
dioecious  or monoecious  shrubs  or
shrublets with teifoliclate, bifoliolate, or
simple leaves, sometimes with a relatively
short petiole but  generally  sessile, and
always with a stipulate leal base grasping
the stem. The flowers are unisexoal and
have a simple perianth of 3 or seldom
4 sepals, Petals are absent. The slomens
vary greatly in number, and the pistils
are solitary or seldom two in ecach Mower,
enclosed by a receplacle with  various
texture and surface patterns,

The genus is concentraled to the south-
western parts of the Cape Provinee, wilth
about 30 species on the Cape Peninsnla.
Some species are found ootside the Cape
Provinee in the north-east, and one spe-
cies pven ocecars in central East Alrviea.

A monograph on Cliffortia was present-
ed in 1934 by H. WEmARCK, who also
added a complementary survey of  the
genus in 1948,

Cliffortin, thus concentrated to Sonth
Africa, has its coanterpart in  Aeoen,
Margyricarpus, Telraglochingd and  Poly-
Tepis found mostly in southern and west
ernm South Americn, aml in Senguisorba,
Sarcopeleritnn,  and  Bencemin of  the
Mediterranean regions, the Canary Islands,
Madeira, ete.

Hagenia, oceurring from  Ahvssinia o
Mvasaland, and Lewcosider, in Bhodesia
and Sonth Africa, deviale from the peners
mentioned in having petals. In this respect
thev probably represent an “ancestenl”
group within the tribe Poterieae. The ori-
gin of the markedly southerly centres in
the tribe has bheen discussed by several
Irotanists.

Aspalathus

Aspalathns, tribe Genisteae, Fabaceac,
consists of ahont 2556 species of shrubs
or shrublets with sessile. exstipulate, and

either trifoliolate or simple leaves. The
leaflets are flat or more often narrow
and linear, i.e. “ericoid” or “pinoid”. In
many species they are furnished with
apical, pungent spinelets. The flowers are
typically  papilionaceous and of varyving
size, usually with vellow petals, The fruits
are few- or seldom manyv-seeded legumes.

Like Cliffortio, Aspalathis is concen-
frated to the soulh-western divisions of
the Cape Province, but has a smaller
tolal distribution range. It is limited to
the Cape Provinee with the exeeplion of
a few species, which oecur in part of
Nabal,

Aspalathus has been monographically
ireated in “Revision of the genus Aspa-
lathus”, published mainly in Opera Bota-
nicu,

Its relatives are to he found mainly
amuong the South African genera Wilorgie,
Lebeekin, Rafain, cte, in which stipules
are rudimentary or wanting, and perhaps
Buchenroedera, where stipules are nsually
well-developed, A couple of genera in
South referred to the same
group of genern within the tribe Genisteas
as the Souwth African genera menbioned.

In the Mediterranean regions, Ceeiristeos
is represented by several genera, most of
which are not parlicularly elosely allied

America are

to the South Other groups of
genera within the tribe attain a parti-
cularly rich differentiation in Ausir

CLIMATICAL AND
IMTIONS IN THE
“CAPE MACCHIAT

ECOLOGICAL CON-
REGIONS OF THE

The genera compared here belong to
the “Cape maechin™ {or “Cape fynhos™ or
“Cape sclerophyll scrub™). In its prin-
cipal features of the planls it resembles
the Mediterranean vegetation.

It is largely confined to the regions of
southernmost South Africa with a mean
annual rainfall of at least 230 mm (see
Dapreaex 18963 b p. 434) and with the
greater part of this precipitation {(or in
the eastern parts ahbout 50 %)

Bod, Notieer, val, 124, 1951
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trated to the cooler half of the vear, the
winter.

Beside great differences in rainfall be-
tween different areas of the soulhern
Cape, there are differences in moisture
conditions due to lemporary mists in the
mountains or in certain coastal areas.
greal  differences  in
temperature, wind, and amount of sun-
shine over short distances depending on
altitude and exposition of slopes, which
causes great loeal variation in the com.
position and type of the flora. This is
ensily seem in certain mountains of Little
Karroo, where the northern slopes ex-
posed to the sun are covered with sucen-
lent Karroo vegetation, while the soulh-
ern, more shady slopes are eovered with
“Cape macchia”™ vegetation,

Grazing has probably with time favoured
selection of  species  with  spiny-tipped
leaves in cerlain regions (see DAHLGREN
1970). The complex topography and geo-
logy of the country in general account
for small plant popualations. In these the
chances that mutations will be established
are comparalively greal. In small popula-
tions of allogamous, variahle species there
are likewise great chances for rapid chan-
ges to oceur in the proportion of dif ferent
hiotvpes. Evolation can therefore he ex-
pected (o e relatively rapid,

These conditions all contribule to the
rich diversity of the flora in the regions
concerned, The flora is considered to bhe
“old” in the sense that it is not known
to have heen erased by any major cata-
strophies at least since the CGretaceons
Period,

There are also

LEAF VARIATION IN THE TWO
GENERA

Cliffortia

The great variation of the leaves in
Cliffortiar fascinated A, P. pE CANDOLLE
as early as 1824; “Le feuillage des jolis
arbustes da  cap
auxquels Linné a donné le nom de Clif-

de Bonne-Espérance,

Baot. Notiser, vol. 124, 1971
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fortia, présente des bizarreries remarqu-
able . . .. .". DE CanpoLLE in his article
gave the first survey and interpretations
of leal lypes in Cliffortia.

In WEIMARCE s monograph on Cliffortio
(1934) leaf shape was of fundamental
importance [or the division inte seclions
of the larger of the two subgenera, Maono-
graphidinm (= subgenus Cliffortia).

Sect. Petiofatae thus is characterized by
trifoliolate, peticlate leaves; sect, Costalae,
Aletare, and Arboreae by trifoliolate sessile

leaves; sect Bifoliolatae by mainly  bi-
folinlate, sessile leaves; sect. Multineroioe
{=sect. Cliffortial by simple, flat leaves
with several more or less parallel nerves
arising from the base; and seet. Simplices
by simple (- unifoliolate), variously shap-
e leaves with a basally simple vein,

The Cliffortin leaf is accordingly tri-
or hifoliclate or simple. In most other
genera of the tribe Poterieae they are
imparipinnate with few to many pairs of
leaflets dispersed on a long rhachis, The
latter tvpe of leal is probably the more
pitive one, from which the Cliffortio
leal has developed by reduction.

The leaf types shown in Fig, 5 B—K
are found in particular species of Cliffor-
tin, They arc naturally not links in a
phyvlogenetic evolulional system. However,
they represent distinet levels of organiza-
tion, each with particular characleristics
and possibilities in a country with varying
humidity, light, grazing conditions, wind,
ete, at different times of the year. Each
kind is dependent on density of arrange-
ment on the shoots, epidermal structures,
presence or absence of pubeseence and
spines, cle. When the actual examples are
disregarded and the figures conceived as
types, the arrows in Fig. & may indicate
possible cour evolution, but other
alternatives than those presented are fea-
sible.

The initial stage in Fig. 5 is represented
by an imparipinnate leal with few pairs
of leaflets and with well-developed sheath
and stipules (Fig. 5 A}, Such a leal would
connect the trifoliolate, petiolate leaves of

s of
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some CHffortia species with the common,
imparipinnate leaves with several to nu-
merous leaflets fonnd in most other ge-
nera of Poterieae. Though Lencosidea, o
petaliferous South Afvican genus of the
frilve, has been chosen to illustrate this
stage, other groups may correspond better
to the ancesteral forms in leal shape,
perhaps eertain species of Acaena,

To regard the imparipinnate leaf as the
original tvpe is o conclude that the petio
late leal would have preceded the sessile
(Fig. 5 B—I}). The
philous, and serrate leafllet tvpe s fouwnd
in the majority of the genera of Poterieae
{and in some species of Cliffortie, Fig.
a ) oamd is likely to be the original type
m Cliffortin, and a tvpe from which the
entire, myrtiform and the narrow, linear,
ericoid or pinoid leaflet  tyvpes
evolved.

It is most probable that the hifoliolate
leaves of sect. Bifoliolatoe (Fig, 5 Fi have
evolved from n sessile or subsessile Lri-

wealk, rather meso-

have

foliolate type, and in Cliffortin parians
WEM., WEIMARCK (1948 p. 190 in fact
found that the leaves varied between tri-
and hifoliolafe,

Furthermore, it is plansible that the
simple leaves have evolved either by re-
duction from the trifoliolate leaves (and
then have probabiv followed more than
line of evolulion, such as indicated
and G, or by “fusion” [i. e
ion of the embryonal tissue)
leaflets, The laller course

LU

three
was considered by WEmARck to be the

of the

most likely for the leaf tyvpes of Fig. 5
I—K.

The unifoliolate leaf tvpe shown in Fig.
4 G has probably evolved from a ot Eypae
Judging from the aliculate upper side.

The oceunrrence Cliffortin multi for-
mis WEIM., of trifoliolate, variously tri-
partite, and simple and 3-nerved leaves on
the same shoots was referved to by WEr-

MakCE to support that the simple leaves
in sect. Multinerpioe (Fig. 5 [—K) eould

Legend. Figures on following bwo [ages,

Fig. 1. Species of Cliffortin and Aspatathas compared.

FriEs,

NORLINDH, & WEIMARCE 666 from near Porl Elizabeth, —

Ar Cliffortia strobilifera MURR.
B: Aspalathus rogosa

Thouxe, ssp. frearifolia (DC) R DAHLGR.; DARLGREN & PETERSON 7493 from French Hoek
Valley, Paarl Div, — C: CHff, mirabilis Wegis,; ESTERHUYSEN 19651 from near Keeroms-
berg, Worcesler Liv, I: Asp. orbicelota BENTH.; ESTERHUYVSEN 28612 from Malroos-
berg, Worcesler Div, — E: CHff. dreponsides FECEL. & ZEVH.: ESTERHUYSEN 27989 [rom

Kouga Mis, Uniondale Div. F: Asp. securifolic Dok, & AeviL; ESTERHUYSEN 20060
from Langeberg Mis, Roberlson v, G: Chiff. polpgonifolin L.; LOSEry 21497 from
Gordan’s Bay, Somersel West Dhiv, H: Asp. stenophplla Eckn. & Zevi. ssp. colerolo

H. DANLGR.: DAHLGREN & STmn 4360 from near Grabouw, Caledon Div, — 1@ CHiff. sp,

near . genfenlebo WeEDL: EsTErurysey 20851 from Meiring's Poorl, Oudishoorn Thiv,

3 Asp. esterhugsentoe R DaHLGR.; EsteEnuuyses 27025 from Great Winterhoek  Mis,
Tulbagh Div.

Fig. 2. Species of Cliffortie and  Aspalathes compared. L:
SToRoE, SAM LE2O8 from Swarlberg Pass, Prinee Albert Div,
Eosn, & Zeve,; LEwrs 5408 from Berg Kloof, Mossel Bay Div, G CIff. neglects WEINM. ;
ESTERHUYSEN 27785 from Maltroosberg, Waorcester Div. D: Azp. hirta E. MEY. ssp.
hirta; DanLGREN & Strip 2681 from Langeberg Mis, Riversdale Div. — E: CHff. subselocea
(ECKL, & ZEvH.] IMELs; ESTERHUYSER IG5 from near Palmiet River Mouth. Caledon

Ltiffortin ralusia WEIN,
B: Aspeledhes aconthes

v, F: Asp. acatiflera R, DaiLai.; Dantcres & Strin 4627 from Blombos, Riversdale
Div, - G: CHff. setifodia WEIM,; ESTERHUYSEN 26774 [rom Swartberg Mis, Ladismith
Div. — H: Asp. fygproddes R, DARLGR.: EsTERAUYSEN 27887 from Langeberg Mis, Swellen-

dam Dhv. I: Chiff. tinearifolin Bk, & ZEY STERHUYSEN 27470 from east of Jouber-
REN & STRID 4434
from Cedarberg Tafelberg, Clanwilliam 1iv. K: cliff. pofitn WEIM.; ESTERIUVSEN 16450
from Kamanassie Mis, Uniondale Div, — L: Asp, pediceflate Hagv.: ESTERHUYSEN 29452

from Schurweberg, Cold Bokkeveld, Ceres Div.

lina, Uniondale Div. — J: Asp, wittebergensis l,:.rmp'r_ & Banyes: DAHLG

"
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bhe derived from trifoliolate types by “fu-
sion”. Another possible support for that
hypothesis are the apically tricuspidate,
many-nerved leaves of, eg., €. infermedio
Fekr, & Zevi. A reduction of the lateral
leaflets would nlso be possible, hecanse
each of the leaflets in the section Bifolio-
ftaie is basally more than one-nerved.

Aspalathus

The differentiation of the leaves in
Aspafathns has been described in the dif-
ferent parts of the revision of the genus
and alzo in DanLcrEx 1963 2 and 1970,
In the latter work il was pointed out thal
there is probability Tor simple leaves in
different groups of species to have evolved
by parallelism from trifoliolate ones.

The simple, flal leaves with several
nerves arising from the base (cf. Cliffortia

ROLF DAHLGREN

sect, Multinerviae) was a basie character
of Rorbonin as a genus, anftil it was in-
cluded in Aspalathos for reasons given,
for exaumple, in the two above-mentioned
articles,

In Aspalathus the leaves are almost
invariably sessile, exstipulate and trifolio-
late or simple, and when simple probably
unifoliolate.

In maost other genera of the tribe Geni-
steae which are particularly similar 1o
Aspalothus, the leaves are petiolately tri-
foliolate. Stipules are present in several
of the genera. In Aspalatfies subgen. Neor-
tierice very small stipular teeth are oecea-
sionally seen. It is probable that the As-
palathus leal once evolved from a tri-
foliolate petiolate leaf with stipules. This
lealf might have been similar to the hypao-
thetical leaf in Fig. 6 A, Similar leaves
aceur in Lebeckia, a genus closely similar

Legend. Figures on previous bwo pnges.

Fig. & Species of Cliffortin and Aspalathus compared. — A: Cliffortic cymbifolic WE.;
LEvyxs 10429 from near Pringle Bay, Caledon Div. — B: Aspofatfuwes oacideln Gagal. ox

K. Danicr.; DARLGREY & STRip 3219 from Dasklip |

Kardoww) Pass, Piketberg-Clan-

william Div. border. — G, Clff, semiteres WEIM.; ESTERHUYSEN 20977 from Anysberg,
Ladismith Div. — I}: Asp. fusea THUNE: DAHLGREN & STRID 3414 from Roueberg Mis,

Bredasdorp Div.

- E: Cliff. burchellii STapr; ESTERHUYSEN sine no. from Ziziknmma

Mis, Uniondale Div. — F: dap, paiffora L. ssp, wriffora; DANLGREN & STHID 2433 from

Bain's Kloof, Paarl Div
Prince Albert Div.

River Mts, ©

G: Cliff. aculeata WEIM,; STokoE BG0S from Swarlberg Pass,
- H: Asp. Hnearis (Bups, fil.) R, DAHLGR. ssp
PETERSON 10014 from Olifant

lincaris; DAHLGREN &
anwilliam v,

Fig. 4. Species of Cliffortia and Aspalathus compared. — A: Cliffortin virgala WEIM, ;

EsTERHUYSEN 16158 from Twenly-Four River Mis, Pikelberg Div, -
|Laas) K. DasHLcr. ssp. phillipsn K. DawiGr: DAHLGREN & STRiD 2550 from
mouniains east of Citrosdal, Clanwillinm v

feslinater

- B Aspalatfins per-

C: Cliff. ereneata 1. fil,; ESTEROUYVSEN

27596 from Hex River Valley, Waoreester Div. 13: Asp. perfoliata (Lam,) R, DabLGR. ssp.
perfolieta; DANLGREN & STRID 4080 from Jonkershoek Valley, Stellenbosch Div, B
Cliff. integerrima Wieis.; Levyss 5277 from Smitswinkel Bay, Cape Peninsula. F: Asp.
crepafa (L. R DanLci.; DaHLGREN & STrip 3983 from Gydo Pass, Ceres Div, — G: CHiff.

prennea

L. fil. var. elegens WEIM.; EsTERHUVSEN 2646 from Rooskraalberg, Caledon

Div. — H: Azp, fonceifolioc B, DARLGE.: DAHLGHEX & STRID 3310 from near Riversonderend,
Caledon Div.

[hpposite.

Fig. 5. Examples of leal types in Leacosidea (A) and Cliffortia (B
Is, exeept A, F, and K. are redrawn afler WEIMARCK

fied, without regard to seale. All dels

Ki. somewhat simpli-

1934 and 148, The leaf types are represented in the following species: A Leocosiden

qericen KCKL. & ZEvVH,
1}: @, drepanoides ECEL. & ZEYH. -
G: €. neglecta ScHLTR — H:
. virgate WeinM, — K: €,

HI: Chiffortin pedancualala SCHLTR o C.
- E: . genicwlate WEIM. — F: €, pariens WEIM. —
harehallfi STAPF
grominen Lo FIL. var, efegans WEDL

disealar WEIM. —

[: & theodori-friesii WEIM, — I:
il’ 1'1{" 'iﬂllrﬂ" mre 11i|hk1'1|.

upon as organization levels and the taxa represented are neglecled. the plate shows
|Ju.\.-i|l]1= evolulion courses, 'n']li.-:'l. wre |i|.i|;'|:'.' for ]ll_‘l'\'l," ||n!|‘|’r|.'1'4'-||1,-|:| in the direction of 1|1L"
AFCOW S,

Baot, Notiser, vol. 124, 1971
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to Azpedathus in floral charneters, but in
Lebeckin stipules are usually wanting., In
Buehenrocdera, which likewise has flow-
ers similar to those in some Aspalathos
species, the leaves are petiolate and gener-
ally provided with well-developed stipules,

Fig. 6§ B shows a leal type common in
Aspofatiies. The simple (unifoliolate) leal

of A. serfcea BErG., shown in Fig. 6 G,

almaost certainly originated from o leaf of
this

H

tvpe, such as in the florally wvery
i A rewliofa Gapas. ex R, DanLGe.
[see DanLGrEN 1970},

It is plawvsible that the carnosely linear
leal tvpes represented by Fig, 6 D and F
originally ecvolved from tyvpes with flat
leallets, an evolution which has possihly
oecurred  along than
Whether the simple leaf of A, lineoris
(BurM. FIL.] K. DanLce. (Fig. 6 E) is
unifoliolate and has evolved (rom o bvpe
wilh three linear leaflets or not is most

more one  line,

uncertain, however.

The leal of the trifoliolate kiond shown
in Fig. 6 ( is in principle very similar to
that in Fig, 6 B. [t is found in a couple
of species, however, which arve very simi.
lar in inflorescence, MNower and Fruit ehare-
acters (oo number of species with simple
leaves of the types seen in Fig, 6 H—J.
These leaves have several more or less
parallel veins which arise from the leal
hase. They have probably become simple
by reduction of the Iateral leaflets in o
trifoliclate leaf of the type shown in Fig,
B G, and wonld then be unifoliolale [see
DanLarex 1970).

As pointed out for Cliffoertio in Fig, 5,
one must not look apon Fig. 6 as a phylo-
genetic tree. On one hand it shows ex-
amples of existing leaf tvpes in Az polatins

ROLF DAHLGREN

(B—1T), amnd on the other — when disre-
garding the actual examples and regarding
the figures as leafl types — it illustrates
possible pathwavs of evolution,

DISCUSSION AND CONCLUSIONS

The leafl tvpes oceurring in Cliffortio
(Fig. 5 B—K| and in Aspelatiers (Fig. 6
B—I} show great similarities, The agree
ment demonstrated in Figs, 1—4 is also
siriking.

Yarmtion due to chance alone s et

likely to provide the reason for this ex-

tensive si

ilarity.

Climatic conditions have certainly been
of decisive importanee, the very particnlar
selection affecting the plants in this part
of South Alrica having  favoored
kinds of leaves (leaflets), especially the
“ericoid” and “pinoid” tyvpes, bul also the
Myprtis- and Ruoscns-like vpes,

sOme

It is imporiant o stress once again thal
conditions under which the “Cape mac-
C grows vary greatly over short dis-
tances, Leaf types of a rather mesophilons
character, a5 in Fig. 1 A—R,
areas with relatively high homidity  and
in  topographically  protected  positions,
Myrtes- and Ruscus-like types become in-

GECLE  in

ercasingly hard or corinceous in successive
Iy dlrier habitats, The grass-like leal shape
in Cliffortin grominea  and  Aspelathns
monesperma (Figs, 5 K, 6.0, amd 4 G—H)
is restricted to relatively moist, protected
areas in the southern regions, Hard, pi-
noid, and often spinv-tipped leaves ge-
nerally (but not always| occur in some-
what drier, more exposed regions. Closely
contracted, linear and terele, often weak

Fig. 6. Examples of leal types in Aspafaffres (B—J0) and a leaf tvpe represent
in the Genisteae (A}, The delails are somewhat simplified and drawn without

groupr

itive of ils

regard 1o scale, The leal types are represenled in the Collowing species: B: Aspalaffis

gecirifolia EoRL. & ZEvH, — C: A
{BunM. FIL} K. DARLGE. -

R. DaHLGR. — [: A. perfoliate (Las) R Damnor. — 10 A, monosperma (DC) R

gericen HERG., — Ib:
A, hirta B, MeY. — G: A, lanefa E. Mev, — H: A, cordata (L.}

A. uniflora L. — E: A linearis

DAHLGR,

- If the figures are looked upon as organization levels and the taxa represented are
neglected, the plate shows possible evolulion courses, which are likely lo have proceeded
in the direction of the arrows,

Bat. Notiser, vol. 124, 1071
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leaves are often found in alpine, exposed
habitats.

If one compares the two genera further,
the question will arise as to whether there
are other reasons that would sceeount for
the particular similarity between the ge-
nera. In the South American (lora, the
genus Margyricarpus has — possibly un-
der similar ecological pressure — devel-
oped  leaves with prevailingly  similar,
ericoid leallets as found in Cliffortic and
Aspealathos, but within an imparipinnate
leaf with several to many leaflets, Within
the Mediterranean flora the mullipinnate
leaf tvpe with flat leaflets domimates in
Lhe tribe Poterieae.

In the case of Cliffortic, the differen-
tiation has oceurred at o more or less
irreversibly - attained trifoliolate level.
from which possibilities for further dif-
ferentiation are those in the
trifoliolate Aspolathus leaf. Another fea-
ture common to Aspafathas and a greal
part of Cliffortie is that the petiole has
been  lost, probably at an early  stage.
As in Aspalathns, the leaflets in the pri-
mitive forms were doubtless flat, and a
differentintion in both genera has pro-
ceeded towards narrow, sublercle or lerele
stages favoured by pronounced selection,

similar to

A reduction in leaflet number in eonnee-
tion with inereased hreadth of the leaves
(Figs. 5 1 —k and 6 H—J) is a well-known
phenomenon and has oceurred in species
of bath gencra, bul in both genera there is,

Bat. Notiser, vol, 124, 1971
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besides, reduction in leaflet number in
species with narrow leaves. Finally, both
Fenera
with similar types of growth and a com-
mon  tendeney  to develop short shoots.
The ccological tolerance  has  hecome
about equal in the two genera.

consist of shrubs and shrublets

Consider the similarities mentiomed, some
of which cannot e due to chance, and the
foel that hoth genera have attained a great
measure of differentiation over a long pe-
riod — they now comprise c. 110 and c. 255
species respectively, evolved under  the
same ecological conditions. Seen in this
light, the extenl of the similarity hetween
s0 many pairs of species of the 1wo genera
as demonstrated in Figs. 1—4 is perhaps
not so difficult to comprehend,
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Ersa NywowMm: [llustrated Moss
Flora of Fennoscandia. [1:8. —
C.W, K, Gleerup, Lund 19689, 152 pp. Price
25 Sw.kr.

With the Gth part this gigantic work by
Mrs. Nynows has now been completed (ef,
the review of part I, Bot. Noliser 19546 p.
430]. aving had the pleasure to comment
on all the previous parts, I am happy to
lend my sinceresl congralulations.

fart 6 comprises mainly the whole sub-
classes Sphagnales and Andreaeales and ol
subclass Bryvales the following families:
Buxhaum 1, Tetraphidaceae and Paly-
trichaceae. A summary of the systematic
arrangement of the whole series is given
on p. 766, features for
families and higher categories are listed
on p. 767, The book ends up with a eom-
prehensive list of names, including syno-
myvimes, The Latin nomenclatoure s now
consistent the revised nomenclature
of the Index Museorvm 1959—1967, A list
of those names in the earlier parts of the
author's Flora which deviale from the
Index Muscorum is found on pp. 774—776.

amnd  distinctive

with

The nomenclature question is a difficall
Let us take
for instance o common species like INera-
num gndplatum ERkH. This Latin name
lzs been in use in Europe since (he hegin-
ning of the 19th century. For o short per-
il of time the name ). rogosaem BRID.
wis considered more correct (in Seandi-
maviap and was introdoced in the NyHOLM
Flora part I (1934 p. 63). Now there has
been a new change and the species is
named according to the Swedish hryologist
OLor Swantz X pofgsetum, The name 0,
wrecleelet vy, however, is not at all out of
user it shall be inherited by the species
which for the last 165 vears has been call-
ed 1) bergeri BLaxn, (This is, of course,
no criticism  against the

one in all botanie literatare,

Flora — it is

merely o comment on the risks of confu-
sion!)

The illustralions in part 6 are extra-
ordinarily distinct. The exquisite illustra-
tions of the Sphagna are of special merit,
The originals, however, (in the Swedish
Riksmuseum, Stockholm) are works of art
in comparison to which the reproduoctions
in the Flora are less striking., The artist’s
name is SvLvia kasuvnsil, Together with
A-L. Niwsson, SYLVIA RASURSKT seems o
have illustrated also part 5, although she
alone has done Sphognim.

The family Polvirichaceae holds numer-
ous specics of sociological and ceologieal
importance. It is said of Alrichimn tenel-
fum that it is “widespread . . . in the south
and central part . . .. rare towards the
North and in the mountains”, Bul nowhere
in Sweden does it grow as abundanily as
in the coastal regions of Visterbollen,
where the sandy soil on river banks elc.
offers the best possible ground,

In the genus Polgirichum, P. gracile
Mexz, has been renamed P Tongiselim
Sw. ex Bumn, and P, wwoarlzii and P. jen-
senii have been reduced to varieties ol .
contmune. 1 have no particular opinion on
P, jensenii, but it is quite possible Lo dis-
tingnish 1% sirartzii from P. comnune both
morphologically  (shorter and  straighter
leaves) and ecologically, In Upland P
suvertzii belongs mainly to rich fens, P
commue o poor lens and moist soil in
[rine forests,

This is, however, more acceptable than
the treatment of P sfrictum MExz, [ =P
affine Fuxck|] which has been made @
variety of P, jeniperinum in spite of the
fact that it is easily recognised both mor-
phologically and ecologically, The pictures
on p. 687 of P jurdperinam and “var, gro-
cilins” are certainly very similar, but mis-
leading. In reality the latter has much
shorter and differently shaped leaves.

Rat. Notizer, vol. 124, 1151
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The illustrations of Diphgeicwm and
Furboumia (pp. G498 and 650) are richer in
details than in any other European Flora
I have seen and give the reader an instant
iden of the appearance of those not too
uncommaon species [the colonr of the cap-
siles, which is important, is described in
the text).

Within the genus Andresea T am happy
to state that A. obopata, casily recognisable
and robust, is considered a species on ifs
own. | am not Familiar with the two Nor-
wegian specics A, alping and A, frigida,
but as far as the Swedish species are con-
cerned it seems that
thanks to the excellent illustrations will be
of invaluable help o bryologists of all
salegories, There are many discussions on
species and evaluation of species, not least
in plants with leaf-veins, The problem
whether A, crossinerein differs sufficiently
fromy A, redfifd s difficalt to solve, and the
genus must still be considered crucial,

to me this Flora

The Sphagnaceae are treated specially
by Mrs, Bopin Lasae, Copenhagen,
illu-
il

There is ne dould that this ful
strated Moss Flora

will for consi
tine meet with the old need of boltanists.
Not only in Scandinavia bot in all other
temperate parts of the Northern Hemi-
sphere with a similar or partly similar
stock of moss species this Flora will be of
great importanee.  Together with  other
works it has also earned the author an
honorary Phaad, al the University of Lund,

EnvarD vON KRUSENSTIERN A

To have the genus Sphognom duely
fitted into a general moss flora has alwavs
been a problem. Ersa NyHoLs has sue-
ceded in having also this intrieale genus
comprehensively treated.

The illustrations are of genuine quality,
better then most others in the flora thanks
to the excellent stvle of the artist, SyLvia
Kasveskr Especially the figures of the
hahit of the plants are both delicate and
true, even if eertain details have been lost

Hot. Motiser, val. 124, 1971
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in the printing process. The original plates
are in colour.

There is an ample selection of figures of
details. Here, as in the work as a whole,
the magnification is not given, and here
and there some detnils of natural impor-
tamiee ‘e been omitted, such as the pa-
pillae from branch leaves in face view for
5. papillosunr. However, in general also
the figures of details are very good, even
if they eannot cover the broad amplitude
of variation the individual species.
This applies probably still more fo the
illustrations of habit which is extremely
ble within mosl species.

for

The illustrations in this last part of the
six sections ought to have had their own
legend of signatures. There is a long way
hack Lo part 1 page 12, and a few new
abbreviations have sneaked in
counted for.

as  unac-

There is a good key to the sections of
the genus, and then to the individual spe-
cies. In the key to the sections, page refer-
ences would have made life easier.

The taxonomic division and the selec-
tion of names is naturally not revolo-
tHonary, in places slightly oldfashioned, as
for instanee in the seclion names, where
it would have been mmable to adopl
the corrections proposed by Isovira in
his from
some minoe poinls in the species concept,
oo, the establishing of 5. sublile as a spe-
cies. Bot here is of course room for per-
sopal opinion.

L & |

Ltheses 1966, Same applies to

The noles on the individual specics are
quite ample, also the small hinls, so nseful
for those who really want to use the texi.

The indications of distribution in world
seiale are probably somewhal fragmentary,
but this could hardly be otherwise, and
the oceurrence in Fennoseandia is well ae-
counted for in general. Maybe the prob-
lems of the occurrence and variability of
the species in the far northern regions
have been handled with less precision than
the similar problems in more southern
areas. Thus, information is lacking on the
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special arctic and sobarctic forms of A,
s rosum and S, fimbreatum,

The difficult problem of the species con-
coept has been solved with what couald be
called a moderate conservalisin. Thus both
&, angnstifafiom and S, flecoesom are re-
ferved (o S, foifar. Personally T eannot fol-
low AxpmrEwS that far, The species are
difficult to keep apart in the laboratory,
minech ensier so in the field.

A diffieult — even very difficult — ask
has been solved with diligence and s<kill.
A PFennoscandian Splewgnuem flora come-
etes the comprehensive work, We sphiag-
nologists  shall
contribution
much smaller
[ TH

certainly  appreciate  this
our erificisms  will be
than our thanks to the

anl

Bomin LANGE

Prestox, R, I jed.): Advances in
Botanical Hesearch, wvol 3.
Academic Press Inc., London 1970, i+ 3049
P Price 95 shillings,

This volume contains foor articles cov-
ering very different fields of bolany. A
paper by P B Tosmiissos entitled “Mono-
colyledons Towards an Understanding
Anatomy™ (pp.
interest o taxo-

of their Morphology and
207—292) is of particalar
ranists,

Toaaxsox argues that a change in our
appraach to the study of monoeolyledons
{“in many respects o negleeted group”) s
necded, Maore altention should be focused
on onlogenelic changes, and grealer Fami-
liarity with arborescent tropical forms is
necessary, 1L is particularly  unfortunate
that plants presented to students as “lypi-

eal”  monocotvledons, such as  grasses,
sedges, amd lilies, are in many respecls
highly specialized.

It is stated that the importance of

growth habil and other vegetative char-
acleristies has generally been underesti-
mated by morphologists. The development
of the vasenlar cambium of monoeots is
discussed at some lenglh with special re-
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[erence Lo Lhe of  vascular

construction.

“palm-Lype”

Putative evolutionary brends in the ge-
nus  Filfandsio are deseribed and altrac-
tively illustrated on pp. 224—229. For a
now-specialist it is difficull Lo appreciate
that the familiar “Spanish Moss”, T wsne-
aftles, 15 0 member of Dromeliacease, where
most  species are hroad-leaved  tank-epi-
phyiles with a pineapple-like habit, The
probable phylogenetic development  from
"normal” tank-epiphyvtes to root-less, re-
dueed dew-epiphyvies is interpreted as a
progressive delay in geolropic  response
gecompanicd by progressive reduction of
the inflorescence, Aduolt plants of T wsne-
afddes have many fealures in common with
secillings of less specialized species.

Although many of the families and ge-
nera mentioned are no doubt unfamiliar to
most European bolanists, the problems
disvussed are of Tundamental importance
amid  presented in oo lucid, non-fechnical
wity, The illustrations are of high quality,
The article should nol be overlooked by
taxonomists interested in the morphology
amd evolution of moneeoly ledons.

The other articles in this volume are: 1.
ANDREW STAEHELIY and M. C. PrRORINE:
Struectural Aspects of Cell Membranes (pp.
1—52); W. KRevTz: X-ray Structure
seiarch on the Photosynthetic Membrane
(pp. 33—I169); and P. E. WEATHERL
Some Aspects of Water Relations (pp. 17
L

le-

Tue EniTor

STERRINS, . L.: Chromosomal Evo-
lution 1nm Higher Plants In E.
W. Barnixarox and A J Winnis: Con-
temporary Biology, — Edw., Ar-
nold Lid., London 1971, 216 pp., 88 illu-
strations, Price £4, nel {boards).

A mew dexthook by the indefatigable
(. L. STERBINS is 0 major event Tor sio-
dents of plant cviology and evolulion. Ac-
cording to the preface this book “should
not he regarded as a general texibook in
the field” nor “as an exhaustive trealment
of the subject for research workers.”

Bat. Motiser. vol, 124, 1071
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Mevertheless it is o lueid digest of a rapidly
developing branch of study wilth some 2a0
carefully references o original
research papers, some of them published
as late as 19649,

selecled

Although the book is not primarily con-
cerned with ultrastructure the aceount is
naturally influenced by Lhe discoveries of
DXA structure amd funclion which, since
about 1953, have revolutionized life
svience, Chapter 1 thus describes the ele-
menta of DNA replication and gene action,
The other five chapters are entitled: Chro-
alion in Relation to Gene
Action; Variation Size and  Organiza-
tiom of the Chromosomes; Chromaosomil
Changes, Genetic Becombinalion, and Spe-
ciation; The Morphological, Physiologieal,
amid Cylogenetic Significance of Polvploidy;
and Polvploidy, Plant Geography, and Ma-
jor Trends of Evolution.

mosonmal Organiz

Many of the fundamental problems of
chromosome function and  evolution are
still unsolved and thus even a textbhook of
this kind will inevitably be controversinl
al some points, although the aunthor has in
such cases endeavoured o present bhoth
sides of the picture. Personally T find it
hard to support, for instance, the rather
categoric  statement  (originally  derived
from LEYITSKY] that “there is a predomi-
nant trend in flowering plants towards in-
creasing  asvmmetry of the karvotvpe.”
This is somewhal contradictory 1o the
common assumplion (see, eg. STERRINS
lextbaook of 19530 that centric fusion pro-
ducing one pair of metacentric chromo-
somes from fwo pairs of acrocentrics is o

frequent phenomenon in Karvolvpe evolu-
tiom. The supporting example of putative
evolutionary trends in Ranunculaceae tribe
Helleboreae is not well chosen. 1L is stated
that “the highly asyvmmelrical karvolypes
found in Delphinivm and Aconitum are as-

alized zygomor-
phie Mowers, while genera of this tribe
having less asvmmelrical karvolvpes, such
as Caltha, Trolfius, Cimicifuga, and Ni-
gefla, also have less specialized flowers,”

sociated with highly speci

Bot, Notiser, vol. 124, 1971
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The karyvolvpe of Nigelfo is indeed asyvin-
metrical (five pairs of large metacentirics,
one pair of small acrocentries) and  the
flowers, albeit actinomorphic, are in olher
respects  highly  specialized  jcomplicated
neclaries, elaborate pollination mechs:
ele |,

Rarvolype morphology as an aid in
lnxonomy, plant geography, amd ecodogy
is discussed  with  special  emphasis on
meiolic pairing in interspecific hvbrids, It
is pointed out that the distinetion between
penie and chromosomal sterility frequentiy
maide in previous literature breaks down
when recent discoveries aboul gene action
are laken into consideration.

Nearly half of the book is devaoted to oa
thorough and ap-to-date account of poly-
Moidy, This subject was also extensively
treated in the author's classical “Variation
and Evolution in Plants” where most of
the basie facts can be found, bul the pre-
senl text has been rewritten and  pro-
foundly modernized. Special attention has
been paid to polypleid complexes and to
the relationship between polyploidy  and
apomixis. Beference is also made to the
peculiar case of Clagtenin ofrginica where

sm,

regulatlory mechanisms  have apparently
broken down and somalic numbers form
an aneuploid series ranging from 12 to
c. 191, In general, most of the examples
are token from North A plant
groups, which should not discourage Euro-
pean bolanists from getting  acquainted
with this very useful survey of an intri-
sate subject. The book can be recommend-
ed withoul rescrve o biosystematisis and

erican

research students in plant evolution.

THE Enrron
Kuxker, (i.: Helechos culiivadaos,
Ediciones del Exmo. Cabildo Insular de
Gran Canaria. 1V, Ciencias, 3. Las Palmas
1967, 170 pp., 4 figures in text, 24 plates
illustrating 40 species, Price 230 pesctas
[wrappers).
Dir, (i. KUNKEL, a former German bota-
nist, has travelled in many parts of the
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world, ia. with Professor C. SKOTTSBRERG in
South America and the Pacifie, In 1965 he
settled in Gran Coanarvia, where he founded
a private haotanical garden, in the firsl
hand devoted to ferns, at Tafira Alta near
Las Palmas. This modest garden was laler
moved o new localities at Santa Lucia de
Tirajana in the same island. Heve he is
gradually boilding g botanieal centre in-
cluding a fairly large botanical garden
“Llano de la Piedra™, herbarivm and 1i-
brary., He is also the editor of " Coadernos
Canaria” (12 volumes since
1967 mainly containing short contribn-
tions to the flora of the Canary Islands,
and “Monographiae Biologicae Canarien-
[since 19700 for the publication of
wia jor miiogera phic treatises.

de Botaniea

SR

As o result of his fern studies The, KUN-
vl has published a volume " Heleehos
Cullivados™ (= Cullivated Ferns). A sclee-
fiom of 40 species from all parts of the
world have been treated o detail. Many
of them are not too difficult to cultivate,
at least in greenhouses, also in a temperate
climate, Though written in Spanish this
hoolk is fairly easy 1o understand especially
owing to the introductory chapler on ter-
minology and the nonmerons drawings in
the text. Unfortunately, some of the pholo-
praphs (black-and-white| in the plates are
too dark and give little help with identi-
freation. We find a econsiderable
amount of information how fo coltivale
these ferns and a chapler on parasites
alfecting ferns.

silsa

(OVE ALMBORN

L.os
Gran Ca-

KRUNKEL, b.: Arboles Exdlicos
arboles cullivados en
naria . — Ediciones del Eximag,. Cahildo
Insular de Gran Canaria. 1V, Ciencias 5.
Las Palmas 1969, 245 pp.. 100 plates. Price
200 peselns (wrappers).

In the last few decades the Canary 1s-
lands bave attached a considerable inlerest
to o wide poblic mainly indueed by sheap
charter flights. An inereasing number of
hotanists have also visited these “Lucky
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Islands™, The splendid wealth of ormamen-
tal plants often flowering in our winter
Lime, are mostly the same species as oceur
in all tropical or subtropical areas. The
highly interesting indigenons Canary flora
containing a considerable number of ende-
mic species is somewhat hidden among all
these mtrodueed plants.

The need for a modern flora of the
Canary Islands has been felt for many
vears. The classical work WeEsE & BERTHE-
0T, Phylographia [1H36
1450 was followed by a comprehensive
flora of “Les lles Canaries” by FPirarn &
ProvsT (1908, Important  contributions
mainly founded on material from German
expeditions  were  published by ScRENEK
(1907, the Valdivia Expedition) and Lixn-
INGER (1926), The Danish botanist BORGE-
sEX  issued TContributions (o the Know
ledge of the vegetation of the Canary ls-

canariensis

lands™ [1924). A modern guide illustrated
with coloured plates is SCHAEFFER, Pflan-
Khanarischen Inseln (1963, also
with English text). This work, however,
freats only o limited selection of plants,
minly trees and shrubs, Swedish visitors
will find some information, easily written
and illostrated with drawings in black-and-
white, in a small volume by Urea BEvrox,
“Kyskhetsirid och dnglatrumpet” (= Chas-
fity tree and Angle trompet) (1T9659).

Dir. G. KUxkgL has published a volume
describing and illustrating 100 species of
ornamental trees and shrubs cultivated in
Gran Canariz. They represent 72
and 42 families, Dicotvledons only, As the
Canary flora has a (otal of some 250 spe-
cies of cullivated trees and shrubs we may
look forward to o second volume, 1L is an
interesting Fact that the number of indigen-
ous frees and shrubs is small, only some
S0 .-\||:~r'i1,-.-,.

Each species is deseribed, in fair detail,
We also find short notes on
names in English, German or French, ety-
mology of Latin names, medical or other
practical uses and origin of the species
question. Opposite each text page there is
a drawing in black-and-white (by Mrs

Bot. Notizér, val. 124, 1971
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Many ANNE RUNKEL) showing flowers,
fruits, leaves and other essential details,
Mrs Kunkel is o good artist, and, in the
reviewer's opinion, her illustealions are
highly useful for the identification of the
species treated,

ot Notiser, val. 124, 1971
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It should be added that e, KUXEEL is
preparving an Atlas on the flora of Gran
Canuria with colour drawings by Mrs Kus
KL, The first set
will probabldy be issued in the beginning of
1972,

|gierie Sb-—-T10 hl"_"l'ii."‘lil
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