Drawings of Seandinavian Plants 45-49

Juneus L,

By Orjan Nilsson and Sven Snogerup'

Subgen. Alpini BucHENAT 1877

Khizomateows perenniafs, small to mao-
derately tall. Leaves of wvariable shape,
flat or convoelule lo quile terete, pluri- or
rarelv  uni-tubulose, usually with £ well
developed internal septa at least in part
of the leaf, in some species perfectly and
manifestly septate. Flowers in dense head-
likee clusters, enclosing bracteols lacking.
Tepals in most species non-herbaceouns,
chestnut, white, yellow or purplish. An-
thers in most species * exserted on long
filaments, Seeds wilh a persistent seed-
coat.  Cytology  imperfectly understood,
chromo=somes usually very small and nu-
IMerans,

Subgen. Alfpini occurs in arctie, alpine
amdl conl temperate parts of the Northern
Hemisphere, with most species in G Asia.
[n Scandinavia it is only represented by 4
species, here ilustrated as Nos, 45—48.

45, Juneus triglumis .. 1753

Perennial, usually laxly caespitose, the
shortnoded rhizome also producing non-
flowering leafy shoos and prolonged sub-
terrancan runners, Steam 5—20 cm, thin,
erect, with several basal leaves and some-
times one upper cauline leaf, Leapes 1—10
cm, much shorter than the stem, slightly
flattened and basally canaliculate, in their
dle part bitubulose, basally often up
to H-tubulose, some internal septn usually
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present but not externally visible, leaf tip
blunt, auricles broad, obtuse. Inflorescence
single-headed, head (2—) 3 (—5)-flow-
ered, the flowers in a horizonial row,
Basal bracls bhroad, erecto-patent, usually
shorter than the flowers. Tepals . 4 mm,
narrowly ovate to elliptical, obtuse or
rarely aculish, equal or outer ones slight-
Iy longer, uwsually wellowish white to
straw-coloured with darker apical parts.
Stamens G, about equalling the tepals,
anthers 0.7—0.8 mm, exserted, 1/4—I1/3
as long as lilaments. Stgle e. 0.5 mm, siig-
raarfer 1 v Capsule H—6 mm, about 1.5
times a5 high as tepals, trigono-ellipsoidal,
obtuse, mueronate, shining reddish brown
to light chestnut, Seeds 0.85—1
cluding the seedeont 2—2.5 mm, ellipsoi-
dal to slightly oveidal, finely striate with
darker tips, seedeoat forming two approxi-
mately equal appendages,

min, in-

S, trighumis grows on open soil, usually
with moving preferably - on
limzstone. It is widely distributed through-
ol the Arctic and the mountains of Euro-
pe, Asia and N. America. It shows a great
and  hitherte  insufficiently known  geo-
graphic variation, its American and C.
Asiatic forms being described as separale
subspecies. The above deseription refers
to Scandinavian material only,

water and

46, Junens biglomis L. 1753
Vegetatively similar (o J. triglumis. Lea-
pes short or oceasionally up to § cm, uni-
Bat, Naotizér, val, 124, 1971
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tubulose in middle part, basally often up
to 3-tubulose, inlernal sepla usually pres-
ent but rarely externally visible, leaf tip
lunt, auricles small, blunt, or in some
leaves quile lacking, Inflorescence single-
headed, head [1—] 2 {—d) -Tlowered, flow-
ers in o verlical row, the first basal bract
* erect, exceeding the (owers and often
with a small lamina, second bract erecto-
patent to patent, Fepals 2.5—3 mm, equal,
elliptical to ovale or inner ones slightly
ochovate, hroadly obtuse, variable in colour
but alwavs darker than in J. friglomis,
often almost black, apically lighter, Sta-
mens 6, equalling the tepals or usually
longer, exserted, anthers 0.3—0.4 mm, 1/8
—L/6 as long as filaments. Sfple 0.5—1
mm, stigmeate 1—1.5 mm., Capsale 4—35
mim, 1.5—2 times as high as the tepals,
rounded prismatic, retuse, mueronate, vao-
riable in colour but usually light, pale,

with dark corners in the apical part.
Seeds 0.7—0.9 mm, including the seed-
coal 1—1.5 mm, ellipsoidal to slightly

ovaoidal, finely striate with darker tips, the
thin, white seedcoat forming two equal or
slightly unegual appendages.

In its ecology J. biglumis closely resem-
bles J. triglemis, and they often oceur
together. J. biglumis has an arctic-cirenm-
polar distribution, and is also represented
in mountains of Europe, Asia amd N, Ame-
rica, though in Asin more northern than
J. triglimis.

47, Juncus stygins 1. 1750

Perenniod, with stems single or a fow
together from a shortnoded rhizome also

producing  short  subterranean  runners.
Steme 10—25 cm, thin, with a few hasal
and 1—3 upper cauline leaves. Leapves

short or occasionally up to 15 em, thin,
terete to slightly canaliculate, pluritubu-
lose, some internal sepla usually present
but not externally visible, leal tip blunt,
auricles short, broad, obluse, stems zand
leaves often reddish, Inflorescence of 1—
2 (—4) heads, heads 2—3 {(—35)-flowered,
flowers usually in a markedly horizontal
Bot, Notiser, vol. 124, 1971

row, Al the base of the inflorescence or
close to o single head one or rarely two
ereel brocts with short laminas, at the
bise of each head short, almost enticely
searious bracts, Tepals 3.5—1.5 mm, equal
ar outer ones slightly longer, all ovate or
inner ones elliptie, obtuse to aculish, light
amd wusually pale, green to light brown or
reddish, with a broad scarious margin.
Stamens 6, equalling tepals or slightly
shorter, anthers 0.4—0.7 mm, 1/6—1/4 as
lomg as filaments. Stgle 0.5 mm or less,
stigmurfer c. 0.5 mm, contorfed. Capsile
d—f.h mm, c. 1.5 times as high as tepals,
trigono-ovoidal to irigono-ellipsoidal, ob
tuse with a verv shorl mucro, light and
pale, brown o straw-colonred. Seeds 1.2
1.4 mm, including the seedeoat 2—2.5 mm,
ovoidal, finely striate, with darker tips,
seedeoat wide, strow-coloured, difficalt to
remove from seed.

ostyggivs is 2 plant of oligotrophic fens
and shores, It has a circumpolar-boreal
distribution. In Scandinavia it is mainly
a plant of the northern lowlands, Dbait is
found on scallered loealities as Tar south
as oorthern Skine, It is not known from
Denmark, but from a localities in
Swilzerland and 5. Germany.

few

45, Juneus eastaneus SyITH TR

Perennial with o creeping rhizome for-
ming long sublerranean runners hetween
the usually single slems. Stem 10—35 cm,
2—3 mm thick, erect, with a few basal
hs and 3—35 leaves, all subbasal or

shes
one in a higher cauline position. Leaves
flat and * convolute, up to 10 em, ap to
4 mm broad, pluritubulose, septa some-
times externally  visible in apical part,
leal tip blunt, auricles lacking. Faflores-
cence of 1—3 heads, bracts of its branches
leaflike, basal bracts of the heads usually
non-herbaceous and shorter than the flow-
ers, rarely the first one with o developed
laming, heads 3—10-flowered, in fruit £
semiglobose. Tepails 4.50—5.5 mm, equal
or outer ones  slightly  longer, narrowly
ovate, ouler ones acute, inner ones 1."1"“"-‘\{'.
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Fig. 45 Juneus friglamis L. A—B: Hahit. =1. C: Head., x2. I¥: Capsule, 4.
[Z: Tepals and stamens, =8 F: Seed with seedcoat, 125 — {: Seed, =25 H:
Cross-seclion of lenf, =M

Bot. Notlser. vol. 124, 1071
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Fig. 46. Juncus biglumix .. — A—RB: Habit, <1, — (: Head, ®2, — I} Capsule, 4. —
I£: Tepals and slamens, = &, FF: Seed wilh seedeonl, 125 Gz Seed, « 25, — H: Cross
seclion of leaf, = 5.
chestnut-coloured  with lighler lips. Sta- seedeoal while, forming two  approxi-

mens 6B, equalling the tepals or usually
slightly shorter, anthers 1—1.5 mm, 1/4—
1/3 as long as filaments, with a short,
acule connective prolongation. Stgle 0.5—
1.5 mm, sfigmata 1.5—25 mm. Capsule
6—7.5 mum, ¢. 1.5 times as high as tepals,
ovoidal to ellipsoidal, obluse, mucronate,
shining, apically chestnut-coloured, bas-
ally lighter. Seeds 0.8—0.9 mm, including
the seedeoat 2—3 mm, ovoidal 1o almost
ellipsoidal, finely striate, with darker tips,

Bt Notizer, viol, 134, 1971

mately equal appendages.

J. castaneus grows in fens, in wel grass-
land and on open soil, preferably on
limestone, It has a wide archic-circumpo-
lar-alpine distribution,

Subgen. Juneinella KREcE. & GONTSCH.

1945

Anrural, small usually caespitose plants,
Leapes small with large sheath, flat to
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Fig. 47. funcns styggins L. — A—R: Habil, x1. — C: Head, x2 — D: Capsole, =4 —
E: Tepals and stamens, 8. F: Seed with seedeoal, 2125, -— G: Seed, =25, — H: Cross-
section of leal, = 3.

Bot. Notiser, vol. 124, 1991
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Fig. 49, Juncus capitatus WEIG. — A
2, E: Capsule, x4. F: Seed, =25

section of leaf,

canaliculate or semilerete, withoul scle-

renchyma in the margins, for the major

jrart filled with uniform parenchyma, in
most species with epidermis papillae, au-
ricles lacking, Flopers in dense headlike
clusters and then lacking enclosing brac-
teals, or single and then often with a full

B: Habit, x1. -

PLANTS 45—4%

C: Drwarl specimen,
O T“i”'.l" anid slomens, “ i
+ il

<1, 1d: Heqd,
H: Cross-

sel of Dhracteols, Seeds withont seedeoat,
reticulate.

Subgen. Juneinelln oceurs in Africa, 8W,
Asia, Eorope and N, America, with its cen-
ters of variation in 5. Africa and W, North
America. In Scandinavia represented only
by J. capitabies WEIG,

FFig. 48, Juncus eastanens SMITH —

— E: Tepals and stamens, 8. F:

A—B: Habit, =1, — C: Head, <2, — [} Capsule,
Secd with seedeoal,
H: Cross-section of leaf,

4,

w1205, G = 25,

Seed,
< .

Hot, Notiser. vol, 124, 1971



5 ORJAN NILSS0ON AND SVEN SNOGERUDP

49, Juncus eapitatus Wes, 1772

Annued, single-stemmed or usually caes-
pitose, without developed rhizome. Stems
1—20 cm, thin, with several basal leaves
but never any cauline ones. Leapes 0.5—5
cm, narrow, flat to canaliculate, sheaths
comparalively large, auricles lacking. In-
Horescenee of 1—4 heads, 2 basal bracts
of each head with well developed laminas,
heads (1—] §—I10-flowered, enclosing
bractecds lacking. Tepals unequal, outer
ones (2—) J—4
inner ones shorter, T entirely membran-
aceons, acute to acuminate. Stomens 3,
1/2—2'3 as long as ouler tepals, antfers
(0.2—} 0.4—0.7 mm, c. 1/2 as long as
filaments. Stgle 0.2—0.5 (—1) mm, stigma
.51 mm, downwards contorted. Capsile
[1—) 1.5—2 mm, much shorter than the
tepals except in extreme dwarls, ovoidal
to sphaeroidal, obtuse, not or shortly muc-

min, ovate, acuminate,

But. Naotieer, vol, 124, 1971

ronate, shining light brown o dark red-
dish hrown. Seeds . 0.3 mm, without seed-
coat, ovoidal, reticulate from ¢, 15 tuber-
culate longitudinal ridges and weaker bt
ohvious ransverse strine between them.
J.ocapitatus grows on different tvpes of
apen soil, preferably in winterwel posi-
tions drying up in summer. [t ocears in
Europe, the Mediterranean, and in a few
East African localities as [ar as the Dra-
kensbergen. It has also been introduced or
found a5 a casual in many places outside
its natural distribution. In Scandinavia it
is limited to the southern coastal areas.
This species shows an unusually large
variation in all size characters, including
those of floral parts. Aecording to my cul-
livation experiments most of these differ.
ences are due lo modification. In extreme-
Iv starved specimens the single flower
mayv even be changed to a dimereous state,



New South African Compositae

ABRSTRACT

By Bertil Nordenstam

Musenm of Natural History,
S5-104 05 Stockholm, Sweden

NORDENSTAM, B. 1971. New Sounth African Compositae. — Bot Notiser 124:8—15.

Pteromia clata B, Norn, and

P, oanisain B, Norp, are described, both from the

Richtersveld, NW, Cape Provinee, A toberovs-rooted new Othopna from Calvinia
Division is deseribed as ), hederifolin B. Noan, Hs chromosome number is 2n=20.

Pteronia elata 3. NORD., sp. nov,

Orig coll: NorpExsTAM 1829, Cape
Provinee, L. Namagualand Div., Richters-
veld, “Devil’s Castle”, c. 2 miles NE of
Stinkfontein, 7.X1. 1962 (5 holotype, BOL,
K, M, NBG, PRE).

Illustr.: Fig. 1.

Fruter elatus modice ramosus; rami glabri
striali, juniores brunneoli, velusliores nigro-
cinerei. Folio opposita suberecta spathulata—
anguste oblongo-ohovatn 1—2 em longa J—
8 mm lata plana corimcea margine ciliolala.
Copifule terminalia solitaria brevipedunculata
1—2 em It i bh—1 cm laln 10—30-Flora,
ante anthesin apice obtusa. Toveluce squamae
b—fh-seriatae pallide aureae—stramineae apice
spepe brunnescenles oblusae margine anguste
membranaeese, exteriores oblongae vel ovalo-
ablomgae, interiores  spathulatae—oblanceo-
latae. Coralle lwiea tubulosa 9—I10.5 mm
longa, lobi anguste ovati 2 mm longi. An-
therme 4—45 mm longae. Styli lobi 2.5—3 mm

longi. Pappi setae plures inaequilongae sub-
ferruginene.  Achenium  obovato-turbinatum

dense albosericeum.

A sparingly or moderately branching,
gracile shrub, 1—2 m tall, Branches slen-
der, * straight, glabrous, striale; young
branches light brown, older branches with
thin ash-grey corlex. Leaves opposite in
distant pairs (inlernodes often about equ-
alling the leaves) or crowded on lateral
short-shoots, suberect, spathulale—nar-
rowly oblong-obovate, 1—2 em long, 3—
8 mm wide, flat, coriacesus, midveined

(most prominently on the abaxial side,
will distinetly white-ciliolated margins,
otherwise  glabrous; half-clasping;
apex rounded, obscurely apiculate. Capi-
trder terminal, solitary, shortly pedunculate,
somewhat campanulate, at length almost
oblong-cylindric, 1-—2 cm long, 0.5—1 em
broad, obtuse in bud. faeolueral scales
e. 25, ahoul 5—~G-seriate, coriacecus—carti-

bLase

laginous, glabrous, pale golden yellow—
straw-celoured  {(more greenish in bud],

often brownish towards the tip, apieally
oblusze or rounded, inner ones more acule,
with thin, membranous, somewhat fringed
margins (less conspicuous in the outer
seales); ouler scales oblong
oblong, 4—7 mm long, 2—4 mm wide;
middle seales narrowly oblong-obovate or
spathulate, 5—11 mm long, 4—35 mm wide;
innermost  seales narrowly  spathulate—
ablanecolate, 10—12 mm long, 2-—3 mm
wide. Heceptocle clavate, ¢. 4 mm high
and wide; bractiferous sides shallowly
alvenlate, nude; floriferous top somewhat
convex, paleale; paleae narrowly lanceo-
late-neuminate, somewhat lacerafe, 4 mm
long, whitish. Florets 10—30. Corcella
yellow, tubular, 9—10.5 mm long, 1.5—
2 mm wide near the apex, sparsely pube-
rulous below the middle; lobes narrowly
ovate, 2 mm long, 0.7—1 mm wide, with
acute, cucullate tips and thickened mar-
gins, Anthers 4—+4.5 mm long incl. the

or  ovale-

Bot. Notizer, vol. 124, 1971
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ovate, acule appendage. Style lobes Tanee-
olate, 2.5—3 mm long, apically flattened,
subacute. Pappus bristles e, 40, straight,
f—6 mm long, outer ones shorler, some-
what rusly, densely barbellate. Achene
obovate-turbinate, 3 mm long, 1.5—L1.8
mm wide, densely while silky-villous.

Flewering period: Oct.—Nov,

Cape Provinee, L. Namagualand v,
Richtersveld: “Devil's Castle”, c. 2 miles NE

of Stinkfontein, 1962, NorpexsTam 1839
(BOL, K, M, NBG, PRE, 5 — Stinkfontein-

herg, E. slopes Dbelow the 5, |_:|t':!'|i. 14962,
NORDENSTAM 1562 (K, M, MO, PRE, 5|.
This striking new species is very di-

stinct, and I am unable Lo suggest any
immediate allies. In the classification of
Hurcnissox and PaiLiies (1917) the spe-
cies would belong to sect. Cilialoe HUTCH.
& PoiL, The key designed by these au-
thors leads to P, adenocarpa HARY., a spe-
cies of the Upper Karroo, distributed from
Worcester 1o Victoria West and
to Albany,

sastwards
ilferent species,
however, with much larger capitula and
glandular, glabrous achenes, The new spe-
cies may have closer affinities to . gym-
necline 1, and P [ucilioddes DG, hoth of
which are known from the Richtersveld,
These two species differ from P, eloto by
their narrower,

This is a very

linear Lo oblanceolate lea-
vies, which are not obligately opposite, and
by the pointed tips of the young invo-
lueres. By charocters of leaf pubescence
three species belong 1o three dif-
ferent sections in the essentially artificial
ne  proposed by HuTcHINSON  and
PHiLLirs, The leaves are glabrous in P,
gymnecline (sect. Glabratoe), papillate in
P. lucilivides (sect. Papillatae), and glah-
rous with ciliate margins in P, elafa (sect,
Ciltatae).

Lese

sch

elate is known only from my two
colleetions from the heart of the Richlers-
veld. In the modest vegetation of the deso
late mountains near Stinkfontein (now:
[Leksteinfontein), the tall and lanky shrubs
of Pooelota are a quite conspicuous feature,

Bot. Motiser, val. 124, 1971
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Pteronia anisata B. NOERD., sp. nov.

Orig. coll: NORDENSTAM 1694, Cape
Province, L. MNamagualand Div, Richters-
veld, Cornell's Kop, N. slopes, 31.X. 1962
5 holotype, M),

Illustr.: 1"Ij_-.’. -

Fruticulus ramosissimus aromalicus pracler
axillas foliorum cilintas glaber; rami juniores
brunnei, vetustiores atrocinersi, Folia oppo-
sila “l.'?ﬁl.ll."ﬂl. basi divaricata inlernodins longi-
ora lineari-filitormia 1—2 cm longa c. 1.5 mm
lata subacula, riupr'!u.frr lerminalia salitaria
T=—8-flora  sessilin vel subsessilia  oblongo-
cylindrica vel subcampanulata basi obtusa—
rotundala,  Tneelucrd  sguamae 3—l-seriatac
ovato-oblongae vel oblongse corimeeae strami-
neas apioe fuscae venis tribus moniliformibus
ornalae margine albomembranaceas, |||.ll_l'Juma
usique ad 1 em longae. Corolla lutea 7—7.5
mm longa, lobi trinngulari-ovati 1 mm longi
extus ]}uuulg].mtiulc:-ii. Antherge 3 mm longne.
Stgli rami 2.50—3 mm longi extus biglandu-
losi. Pappd seloe numerosae  inaequilongae
uwsgue ad 1 cm longae dilate rofescentes basi
connalne annulum distinctum supra acheninom
consirictum formantes, Achenium obovoidenm
indumento dense sericeo sordide albo vesti-
lum,

A strongly  aromalie,
shruffet, 2—3 dm high, glabrous except
in leaf-axils., Young branches brown, suol-
cate; older branches with sooty grey cor-
tex, Leaves opposite, £ spreading, flexuous,
longer than the internodes, linear-filiform,
somewlhal flattened or subtrigonous, 1—
2 cm long, c. 1. mm thick, green, minu-
tely papillate—eolliculate with resin dols,
subacute; leaf-base half-clasping, with a
tuft of long weak hairs in the axil. Capi-
fida terminal, solitary, 7T—8-lowered, ses-
sile or nearly so (uppermost leaves reduced
and * transitional to involucral scales, 2—
3 mm long). fnvalucre oblong-cylindric or
somewhat campanuolate, c. 1 cm high, 53—
6 mm wide, obinse in bud, with rounded—
obluse base. Ineolueral scales 15—20, e
3—4-seriate, oblong or ovate-ohlong, coria-
ceous, straw-coloured and towards the tip
brownish, obtuse, with three moniliform,
brown, resiniferous lines, and with disfinct,
white, membranous margins; oulermost
seales  shorl, thickish and subcarnose,
somewhat greenish, c. 3 mm long and

much-branchod
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Fig. 1. Pteronie elale B, Nonp., (NompeExstam 1820)., — A: Portion of planl, =05, —

B: Leaves, =2, — : Series of invelucral scales, from oulermost (lefl) o innermost (right),

2. — Dt Flaret, 5. — E: Achene, «5. — F: Hecepiacular seale, 4. — (i: Receplacle

(phwllaries and florets removed), x2. — H: Corolla, *5 — [; Style bronches, =10, —
J: Stamen, 1, — Del. auet.

Bot. Notiser, wol. 124, 1971
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Fig. 2. Pleronie aaisale B, Norp, (A—G:

NorpessTasm 160M; H: NORDENSTAM 176GH|. —

A: Portion of plant, 1. — B: Receplacle (phyllaries and florets removed), 05, — G
Series of involucral seales (left: outer: right: inner}, =2 — D: Floret, =5 — E: Stamen,
=10, — F: Caorolla, =5. G: Style branches, = 10. — H; Achene (hairs and pappus except
hase remaoved), =3 — Del. aacl.
1.5 mm wide; innermost scales ¢, 1 om rufous, outer bristles shorter and more
long and 3—4 mm wide, Receplocle cla-  slender; bristles  basally  united into a

vale, ¢. 2 mm high and wide (at the base
1.4 mm wide), glabrous, apieally truneate
and alveolate with 1—1.5 mm long, acu-
telv lobed and fringed scales. Corolla vel-
low, 7—7.0 mm long; tube 2 mm long,
0.8 mm wide; limb cvlindric, 5—6 mm
lomg, 1.2—1.4 mm wide, sparsely pube-
rulous towards the base: lobes triangular-
ovale, 1 mm long 0.6—08 mm wide,
acule, with a few resin glands on the
Anthers 3 mm long inel. the
narrowly owvate, acute appendage, Stgle
branches 2.5—3 mm long, apically shortly
hairy, (lattened, subacute, with two resin
glands on the exleriors. Pappus bristles
nomerous (e 130—150), 5—6 (al length
10) mm long, coarse, straight, erect, light
Baot. Natisar, vol. 124. 1971

exlerinrs,

distinet annulus 0.5 mm high, constricted
above the top of the achene, Achene obao-
vate, 3—4 mm long, 2 mm wide, densely
sericeons with dirly while, straight hairs
up to 4 mm long.

Flowering period: Oct—Nav,

Cape Province, L. Namoagualand Ihiv.,
Richtersveld: Cornell’s Kop, N slopes, 1962,
MorpExSTAM 1694 (M, 5] — Mountain be-

Iween Numees and Hell's Kloof, 1962, NOR-
DENSTAM 1768 (5).

1 found this new species in two loca-
lities in the Richtersveld, In halit the spe-
cies resembles P flericanlis L. f. and
P. adhaerens Comprox, bul the plant is
not viscid and the capitula are smaller
with very different phyllaries.
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Fig. 8. €thonna hederifelic B, NorDp, (NORDENsSTAM G79), — A: Habit, =1. — B: Stamens,
0. — C: Style apex, from dise-floret, =20 D: Dise-floret, x5 — E: Ray-florel, =5,
— F: Achene, 5. — Del. auct.

Bot. Notiger, vol, 124, 1971
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The specific epithet chosen allodes to
the aromatic smell, which is to my nose
reminiscent of aniseed, The resin contents
are noticeable in many parts of the plant,
e.g. the papillate appearanee of the leaves,
the bead-like veins of the involucral scales,
and the gland-like structures of corolla
lobes and stvle branches.

Othonna hederifolia B Norno., sp. nov,

Orig. coll: NorpENsTam 679, Cape
Provinee, Calvinia Div., top of Van Rhyns
Pass, in granitic sand on rocks, 19.VIL
1962 (5 holotype, BOL, K, M, MO, NBG,
PRE).

I1lustr: Fig. 3.

Radic luberosa, Folia plura rosulata petio-
lata e eolls brevi lanato exeuntia, pebiolis
elongatis lineari-filiformibus  glabris, laminis
lransverse ohlongis—depresse ahovatis—Ilate
cunealis planis verticaliter disposilis glabris
corincels  apice  grosse  dentatis. Peduncueli
pauci—plures scapiformes interdum folio ha
sali reducto instructi simplees monocephali
erceli vel aseendentes glabri foliis  sallem
duplo longiores. Capifala radiata, fnoolacram
late caompanulatum glabrom, beacteis 13 uni-
seriatis lanceolatis basi vel ad mediom usgue
connaltis acutis saepe atromarginatis. Kecep-
taculum leviler conicum alveslatum glabrom.
Flores rodii femined e 13, Coroffa lutea ligo-
Iata; lamina anguste oblonga 1—1.5 em longa.
Stptus feclilis bifidus, Acheniom  oblongo-
obovatum 4 mm longam dense albovillosom
;'ﬂpﬂ]‘ selae numerosae 'II"'.\i.‘\l{'I1|‘{”‘ |_|I.|1.|H_" I'l"l
dilute stramineae achen'o longiores. Flores
diser feminei-sleriles numerosi, Corella lulen;
tubus eylindricus; limbus anguste campanu-
Intus, Shples simplex sterilis apiee appendice
coniea instructus. Oearinm abortivam glabrum,
Pappi setae plures caducne  alhae  corolla
|rl‘|."'|']||n|'|.'\.

Acaulescent perer I herb, Roeol {tube-
rous, fusiform, oblong or seldom napi-
form, 2—I10 ¢m long, 1—2.5 cm thick,
sometimes with an  elongated narrower
apieal portion, apically erowned by a
woolly tuft, basally tape to an elon-
gated tap-rool. Leaves rosulate, several—
numerous,  petiolate;  peliole ascending
(often buried in sand), 2—7 cm long,
slender, ¢, | mm thick, glabrous, with a
dilated, veined base; lamina flat, vertieal,
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transversely oblong—depressedly  obovale

-broadly cuneate, apically coarsely and
+ irregularly  few-toothed with broadly
triangular, obluse or subacute lohes, bas-
ally cuneate or somelimes more rounded
ar trunecate, eorinceous, dark green, glab-
rous, indistinetly with =lightly
thickened margins. Peduneles few—several
from the crown, simple, scapose [oflen
with a reduoced basal leaf), erect or ascen-
ding, 3—17 cm long, 1—1.% mm thick,
terete, normally about twice the length of
the leaves, glabrous or somewhat woolly
near the hase. Capifila radiate. Ineolticre
broadly campanulate, 1—1.8 em in diam.
fnpoloeral bracts riate, normally 13,
conmale to 153 or slightly more, lanceolale,

T—12 mm long, 1.5—2.5 mm wide, 3-

veined,

veined, scute, often with blackish margins,
some membrane-edged. Recepfocte some-
what convex, shallowly alveolate. Heay-
florets c, 13. Corofla vellow: tube c. 1.5
mm long, cvlindrie; lamina narrowly ohb-
long, 1—1.5 em long,
4-veined, olduse, Stgle branches ¢ 1.2 mm
long, obtuse, Achene oblong-obovate, ©. 4
mm long and 2 mm wide, densely white-
villons. Pappns bristles numerous—copi-
ous, persistenl, * straight, while or pale
straw-colonred, Tinally mm long.
Ihsc-florets ¢, 50—100. Corolla ¢, 4 mm
long, vellow; tube 1.3—1.5 mm long, cv-
lindrie: limh narrowly eampanulate, ¢, 2.5
mm long: lobes triangular-ovate, 0.7 mm
long, acute, Anfhers 1.7 mm long incl. the
avate acule appendage. Stgle terete, simple,
sterile, tipped by a 0.4 mm long cone with
short sweeping-hairs at the hase. Carg
narrowly oblong, 1.5 mm long, ahont 5-
veined, glabrous, abortive, Pappus bristles
e. 10—20, eaducous, straight, erect, white,
e, 3 mm long.

2.5—3 mm wide,

h—7

Flowering
(—0OeL.).

Chromosome number: 2n=20
(counted in root tips of NORDENSTAM 773,
plants cullivated in greenhouse, Botanical
Garden, Lund: modified Navashin's fixa-
tive, paraffin method, stain ervstal violet).

period: July—Sept.
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Cape Provinee, Calvinia Div.: Top
of Van Rhyns Pass, 5 of the road, 1069,
NORDENSTAM G670 K. M, MO, NBG,
PRE, 5) Top of Yan Rhyns Pass, N of
the road, 193, NorRpENsSTAM 2088 5y —
G miles E of Nienwoudtville on Calvinin road,
1062, Norpexstasm 773 (M, 5) Hantam
Mountuwins, Tierhoek, helow the mountain and
alse above the esearpment, 1962, NORDENSTAM
T2 (5).

Further collections seen, all from Calvinia
IMv.: Van HRhyns Pass, STokoE sn, [SAM);
NBG 460055 leg. H. HaLL (NBG): NBG 105406
leg. Ssrra (NBG) — 3 miles W of Nicuwoundl-
ville, STOKOE & DAvis sn. (5SAM); MAGUIRE
270 (NBG) — Willemsrivier, LEIPOLDT 763
15AAL,

This characteristic new species of seel.
Ceanlescentes Hamv, is recognized by its
usually wedge-shaped and coarsely toothed
leal-Mades (recalling those of some spe-
cies of Hedera). The petioles are oflen
buried in sand, and sometimes also the
hasal parts of the leaf-blades. The re-
mainder of the leaves protrode above
ground in wvertical position. This typical
feature adds a peculiar look to the plant,
and it is probably an adaplation to reduce
cxposure o the sun.

Another species with wedge-shaped leav-
es is 0 cencata DC., which occurs in the

lowlands of Vanrhynsdorp Division, mainly
in quartzite areas, The two species are nol
likely to be confused, however, since €.
crneala somew hal
brittle leaves, branching peduncles, and
smaller flowerheads,

has subcarnose and

). hederifolio is a diploid with 2n=20,
like 0. couneata and some other members
of sect, Caulescentes. Hitherto known in
this section are dipleids, tetraploids, hexa-
ploids, and octoploids. all with the hasie
number x= 10 [NORDEXNSTAM 1967, 19659,

The distribution of O, hederi folio s con-
fined to sandy and clavey soils on top of
the DBokkeveld escarpment in  Calvinia
Division, a region very rvich in geophytes,
including many lhonnas and monoseols.
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ABSTRACT
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5-104 05 Stockholm, Sweden

-— Hot. Noliser 124: 16—24.

Two new species are described from the Mocomedes district, Stipegrostis vexillifere
spec. nov. is closely allied to Sf pniplumis (LICHT.) DE WINTER and SI. papposa
[Trs. & HRuer.| pE WinTER Two collections of supposedly Stipagrostis papposa
are discussed, One sample of Aristide aodscensionis L. with gyrale awns is reporied,
Hibizeus friftzschenr EXELL & MEXDOXCA has hairy seeds, not glabrouns as previously
stated. A find of Geranium ocellotum JacgQues, ex Casprss, represenls the first
record of this genus in Angola. Fribulus echinops spec. nov, comes near to . zeghere
Soxn. but differs in its slender and numerows spines of the coeci. By its peculiar
froits the new Tribufus remarkably resembles an Australian species, namely T, hystrixc

R. Brows,

Stipagrostis vexillifera KERS, spec. nov,

Species nova SHpagrostidi pappozae | TRIN,
& Rore| e WisNTeEnr alfinis, sed differt glu-
mis aequilongis, panicula brevi, foliis paten-
fibus et brevioribus, culmis multinedis (in
At. papposa 2—4-nodis) basi geniculatis et
siiperne 2—4  inflorescentias  procreantibus.
Species nova habitu cum S8 dregeana NEES
congruens, sed differt columna infro aristas
plumosa eb arista intermedia in apicem nudum
excurcenti et culmis ramosis 5—7-nodis |in
St dregeara simplicibus 1—2nodis),

Perennial grass, up lo 40 em tall, with a
densely tufted base. Cufms slender, bran-
ched, 5-—7-noded, genicolated at the base
and somelimes rooling from the lower
nodes, upwards ascending—erect, the in-
novalion shoots end in panicles, therefore
about 2—4 inflorescences are produced
from each main culm, the lower shoots
vegetalive or depauperate. fridernodes te-
rete, very fainlly seabrid, 2.5—5 em long,
0.5—1 mm thick. Nodes smaooth, glahrous,
somewhat thickened, Leaf sheaths smooth,
striated, faintly scabrid, 1/3—1/2 as long
as the internodes, the lower sheaths eox-
panded, papery, straw ecolonred, 1—2 em
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long and up to § mm in diameter, the
upper sheaths tightly  adpressed o the
culms, thin, green, 1—4 cm long. Ligurlo
of minute hairs, the auricles bearded.
flade short, 1—3 cm long, subulate or
bristle-like, inrolled, * rigid, spreading, of-
ten slightly recarved, smooth, faintly sca-
brid. Panicles extending bevond the apper
leaf sheaths, open, short, 4—7 em long (ex-
cluding the awns), with the awns 2—5 cm
broad, branches thin, purplish, scabrid. Spi-
kelels tinged with purple: pedicels thread-
like, as long as the spikelets or shorter than
these, Ginmes equal in length, narrowly,
lancecslate, gradually attenuating apically,
membranaceous, $
scabrid on both sides, 3-nerved. Lemimo
2—3 mm long ({including the callus),
finely dotled—scabrid, 3-nerved, articulated
near the apex, Callus 0.6 mm long, bear-
ded. Column 9 mm long, straw-coloured.
with a tuft of hairs helow the branching
point of the awns, smooth at the base.
Awns 3, rachis purplish coloured: central
awn 3—4 em long, upper part plumose,
hase smooth for abont 5 with an

L0 mm long, minutely

ITHI,
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apical naked tip which s about §—4 mm
long: lateral awns smooth, about 1 ¢m

lomg.

TYPUS SPECIEL: KErs 3663, 25.IV.
1968, Angola, Mocamedes district. Road
Mogamedes — San Nicolau, 8 miles NE of
the railway (8, holobype),

ICON.: Fig. 1.

This species is clearly allied to Stipa-
grosftis pappaosa (Twin, & Ruer) DE Wix-
TER and St. wmiplomiz (LICHT.) DE WIN-
TER. It differs from the former species, of
which the author has seen material from
northern and central Africa, in its equal
glumes, the presence of a distinetly elon-
galed naked central awn tip, the genicu-
lated growth of the culms and their nuo-
merous nodes, Besides this, the new spe-
cies differs also in ils markedly short
panicles.

Stipagrostis vexillifera also comes close
lo St uniplumis, a species which the aun-
thor knows from 5.W. Africa and southern
Angola. However, they cannot easily he
confused since the glumes are unequal in
St. wpniplumis, the central awn lacks a
distinet naked tip, the culms are simple
or few-hranched and generally  sirictly
erect from the very hase,

By ity short panicles, leaf-sheaths and
leaves, its purplish glumes and short pan-
iele-bearing culms, Stipagrostis verillifera
shows a superficial resemblanee 1o St
dregeare (ef, DisTeER 6344 in S). This
speecies s readily  distinguished from St
prerillifera becanse it lacks the tuft of hairs
at the branching point of the awns and 2
naked central awn tip,

The author grows the new species in
Stockholm from o single seed taken from
the tvpe (in the greenhonse at the Bota-
nical Institute; voucher specimen: KERS
d694). This cultivated specimen corre-
sponds in habit and in morphological de-
tails with the Lype specimen, except thal
the leaves are flat and not convolute.

This new species is fairly common

=]
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within the coastal desert area to the north-
east of Mocamedes, It is especially abun-
dant on low hills and stony-gravelly eleva-
tions on the plains there. The short pan-
icles are rather stiffly erect from the
markedly thin culms and, when moved by
the wind, their silvery awns are all di-
rected horizontally and kepl one-sided.
The panicles with the awns thus resemble
small flags Mapping in the wind; henee the
epithet vexillifera (cof. Fig, 1 A).
MATERIAL STUDMELD: Angola: Mocamedes
district: GosSWEILER 11074, 27.V_ 1937, From
Luco to Mucongo, 200 m alt. (sub Stipagrostis
wriplumis) (K1, — KeErs 3320, 251V, 1968,
About 27 km NE of Mogamedes, along the
road following the railway |5). — KERs Sk,
251V, 1968, Along the road Mocamedes—S5an
Nicolau, 8 miles NE of the railway (5, holo-
typer; KERs 3684, 30X, 1970, Specimen culliva-
e i Stockholm from seed of Keps 3663 (5).

Remarks on Stipagrostis papposa (Trix,
& Boew) o WisteErn and S5t aniplumis
(LICHT.] DE WINTER

Apart from the above mentioned ma-
tervial of Sfipagrostis poapposa from north-
ern—ocentral Africa, the author has also
seen two collections of a Stpagroestis from
Angola, which had heen determined “Aris-
tidder popposa TRIN, & Rupr.” (WELWITSCH
7355 and GossWEILER 11115, both in K.
These two samples are supposedly con-
speciflic wilh S5t pappose var, senegolensis
Tmx. & Ruren, in spite of the fact that
Hexrarn in his monograph did notb list
this species friom southern Africa and gave
no comment as regards the previous re-
cords of the species from Angola [HEx-
mARD 1929 pp. 25, 76; HENDLE 1899 p.
205). HExkArD in this case followed TRi-
sivs and RUrRECHT's recognition of bwo
geographically separated species, viz. S#i-
pegrostis papposa and S8 peniplumis (then
as Aristida). distinguished mainly by the
ahsence or presence of a naked central
awn tip (ITENkARD 1927 p, 4283). This treat-
ment has obviously been accepted by suhb-
sequent authors (eg, DEVILLERS & SCHNELL
1953: DE WINTER 1965 p. 309 {f; SCHOLZ
1969 p. 290).

Eot, Naotiser, vaol, 124, 1871
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Fig. 1. Stipegrostis veritlifera Kens, spec, nov, — A: General aspect of plant. Only two of
thie culms have been deawn, Note the small rosl emerging from one of the lower nodes. —

B: Spikelet. — C: Flower. Only the basal portions of the filaments drawn. The palea is
seen al the back of the ovary, — D: Glumes, Lefl: lower glume, Right: upper glome. -
E: Lemma with the eallus, I*; Grain seen from different sides. — (Al drawings made

from the type.|
Basl. Natiser, vaol. 121, 1971
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Fig. 2.

Aristidn adscensionis ., wilh gyrale awns, — A:

Lemma  {moistened) wilh the

awns projecling straight from the body of the lenma. — B Apex of the lower glume. -

C: Apex of the upper glume.

1¥: Spikelet. The awns are bwisted al the base and horizon-

tally spread when dry, — E: Two ‘fruits’ seen from below showing the gyvration of the

awns, — F: Callus, —

G: Body of the lemma (apical pael}l with (he twisted bases of the

awns, — |All drawings from KERs 3544,

The present author, however, cannol
lind any essential dif ference between these
twao Angolan samples of supposedly S# pao-
grostis papposa and verified examples of
this species from northern-—central Africa.
Thus, in the Angoelan material oo the cen-
lral awns run out into a (minote] naked
Lip, which 0.75—1.5 T
(L5—2.5 mm measured in 3. purpposa).
In details as in general habit, the material
from both areas is identical or shows re-
markable similarity.

Ot of the material of Stipagrosfis ex-
amined by the author, these two Angolan
specimens of “Stipagrostis papposa” come
especially close lo St vexillifera. The two
specimens have culms which are branched
upwards [(J-—4-noded) and the branches
Lerminated by panicles, the specimens have
short leaves and short yellowish papery
sheaths, and the peripheral culms tend to
spread though they are not distinetly geni-

here  is i

culated or even rooting as in the new
species. [n their essential characters, how-
ever, they correspond o S8 papposa be-
cause they have nnequal glumes and only
a minute naked tip of the central awns.
Moreover, their panicles are a little longer
8-

£ em long) than in the new speeies,

king into consideration the rvich varia-
tion in Stipagrostis e posao St urndpdn-
mis and the slight difference which sepa-
rates them, 1L might be justifiable to unite
the species. Their geographieal separation
on two distinet areas in Afriea — that mayv
not hold true — is of course not an argu-
ment for keeping them separale (HEXEARD
1927 p. 423). On the conlrary, similar
disjunel areas are found in
phologically variable taxa from the arid
or semiarid regions, eg, Stipagrostis cifi-
refer, St hictiglume, S8 obtuso, Cleome
rentgustifolic and many others (pE WiNTER
1965 p. 305; Kers 1969 p, 30, Fig. 8).

Raot. Xotiser, vol, 124, 1901

ol ten mor-
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MATERIAL OF STIPAGROSTIS PAPPOSA
[Trix, & Burk.) pE Wintenr: Drar 207, Egvpl.
Gebel Elba (8] GILLETT 4460, Somaliland (5 ;
AL LE JoLis an., Gabon (5] SCHIMPER 2K,
Ethicpia, Tacase pr. Gurrasarva (5); Witlhout
collector, s.n., Gabon, Guinée (S).

Gyrale Awns Observed in Aristida adscen-
siomis L.

In Aristida odgeensioniz L. eollected from
the area north of Mocamedes, the awns
were found to be spirally contorted al the
base when dry (Fig. 2). The author has
not found any previous report of gyrate
awns in this species, nor in the very closely
allied Aristida cuoreata (NEes) Trin. &
Lven. A rich material of these two species
has been studied {(Herh, S}, but the awns
have shown no clear tendency to hecome
twisted at the base. In these two species
the ripe and dry awns normally spread
in a V-shaped manner (at an angle of
about 30—50°, occeasionally up to 1007),
and without torsion of the awn-bases or
rarely with very slight lorsion only (e.p.
kens 3576
Spirally contorted awns seem o be un-
known in African Aristida (sensu DE Wix-
TER 1963), but a number of species from
the New World are characterized by
this peculiarily (e.g. Aristida briltonorum
Hrirene., A, desmantha Trmin. & Roen., A,
gurans CHAPMAN, A, mohrii NASH., A, nee-
siane TN, & Ruek., A. fenispica HiTeH,,
A. tubercidosa NUTTAaLL) (cf. HENRARD
1926, 1927, 1928),

The author eonsiders this Angolan sam-
ple with gyrate awns o represent merely
a loecal variant of the
Aristida adseensionis. 1t may alzo be noted
that the author is unable to find anv
character clearly separating A. adscensio-
nies L. coll. and A, cnrvale [NEES) TRIN. &
Ruew. Thus, the sample mentioned here
is just one of those from southern Angola
and northern 53W. Africa which combine
features said 1o characterize one or lhe
ather of these two species.

COLLECTION: KERrS 3549, 25,1V, 18, An-
gola, Mocamedes district. Gravelly-sandy waler

from south of Mocamedes),

p :
variable species
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channels on rocky ground in the gorge down
to the river Giraol. Boad: Mogamedes—San
Nicolan (S5).

Hibiseus fritzscheae EXELL & MEXDONCA
with Wounlly Seeds

In their deseription of this species, the
authors stated the seeds 1o be glabrous
(EXELL 1936 p. 135). This feature is also
mentioned as the kev character against
Hibiscus castrof Bak. ¥, & EXELL in EXELL
and Mexnpoxga 1937 p. 169, This slate-
ment is certainly an error; probahbly the
fruits in the authors material were oo
young. On an isotvpe of fl. frifzscheae in
the Bolanical Museum of Stockholm, the
seeds are densely collony with hairvs up o
3 mm long. The author has collected this
species in Angola and the seeds have hairs
which are 3—4 mm long and white,

Hibisens fritzscheae has beautiful dork
red Clowers and the species comes close to
H. elliotiine HAarv., which it also resembles
in habit, M. celfiottine differs essenftially
from the allied species by
epicalyx

MATERIAL STUDIED: FrrrtescHe 163, 24
IV, 194, Angola, Huila distei “Muopssame-
des—Humpata, Am Monino™ (5. isolvpel.
Kers 3648, 260V, 1968, Mocamedes distriel,
Boad Mocamedes San Nicolaw, near the
rll\'l,"' r _‘ll wenn i_'l ¥, "I\tll-rl:\'_ HF.“ Ve I] _'.' ".IIIII o ]Ii]'
slope (5],

lacking an

Geraniom ocellatum  Jacov e,
BEss. New o Angola

ex CaM-

The author Towmd this species on the
castern margin of the Cheila Mountain
platean, about 20 km NW of S5a de Ban-
deira. This seems to be the first record of
a Geraninm from Angola (EXELL & MEX-
DONCA 1951 p, 257).

Although the froit sctling  was good,
very few specimens had expanded flowers,
The author only managed to find two
flowering specimens. and these each had
one single flower. This peculinrity is ex-
plained by the fact that most flowers are

cleistogamouns, Only oceasionally do some
chasmogamous  flowers develop  in this
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species. This phenomenon has been ob-
served  also in those specimens  which
were grown in Stockholm from seeds of
this Angolan collection. The cleistogamous
flowers, dissected by the author, were
found 1o have only five stamens. The
occurrence of cleistogamons  flowers  in
Geranium has previously been reported
from the seetion Locide R, KNUTH, 1o
which section this species belongs, and in
the section Colwmbinag Kocn (Kxvrtn 1912
- 47, 6.

Gerandnm ocelledmme 18 a wide-spread
apecies showing a disjunet distribution. 1t
is known from the Himalavas, Yemen and
Africa. According to Lauxpox (1961 p,
68}, the African range stretehes from Mt
Cameroon and the Bameda platean in the
west and extends from Sudan, Erithrea
and Semalia to Southern Bhodesia in the
cast”,

Geranium  ocellatnm apparently  occurs
in mountainons environments and at high
clevations. With the new record from the
Cheila Min, its bow-shaped range around
the Congo basin has been completed,

COLLECTION: Kenrs 3298, 2000V, 1968, An-
gala, Huila district, 20 km NW of 54 da
Bandeira along the road te Tundevala. On
the margin of the Cheila Min platean (LIS,
5i. Kers 3605 G.1X. 1970, .I":lh:'ll'lllll'll.h cull,

from sceds of Kers 3298 in the greenhouse,
Bolanical Instilute, Stockholm Universily (5],

Tribulus echinops lKens, spec. nov,

Species nova spinis  froctoum  longissimis
numerasis pubernlis bene distineta, Herba
anmua caulibus prostratis ad 1 m longis, flori-
hivis 2—2 5 e digmeleo, Toliis 3—6-Foliolatis,
coceis valde spinosis, spinis acicularibus bron-
neis in eocco  quogque ©. 25 numerantibus.
Species nova a T, zegherl S08D, el a specie-
s huwins affinibus cocels magnopere differt.
Ad T, hystricem K. Br. fructibus aceedit sed
differt stylo breviore, qui cum sligmate 1.5
mm longus est (stvlus 7. hgstricizs filiformis
el ad 4 mm clongatus) et differt floribus
minoribus, canlibus prostratis (non erectis) .

Annual fierl with herbaceous, prosirale
stems which are up to 1 m long and about
3 mm thick, striated; indomentum of few
long bulbous-based hairs (up to 2 mm
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long) and numerous minnte hairs (up o
0.5 mum longj: the hairs, especially those
on younger parts, have a pale violet colonr,
Leoves 1—15 em long, 3—G-falinlate,
Leaffets ovate—oblong, mueronale al the
apex, 3—10 mm long and $—7 mm broad,
densely pilose beneath, ciliated along the
margin, almost glabrous on the upper sur-
face. Stipufes subulate lo lincar, aecule,
d—a mm long and 0.5—1 mm broad,
pilose. Pedicels up to 25—3 cm long,
rather stiff, striated, with indumentum of
long and short hairs., Flower buds e 0.5
em  long  just before expanding. Sepals
lanceelate, acule, 5—7 mm long and 2 mm
broad in the expanded flowers, densely
cilinted on the abaxial surface. Pelals
broadly cuneate, blunt at the apex, about
twice as long as the sepals, 1—1.25 cm
long and broad, vellow, glabrous, Stemens
10, as long as the pistil or a liitle shorter;
filaments 25 mm long, the epipetal
stamens aboul 173 as long as the others,
vellow, flat, somewhat broadening at the
base; anthers oblong—obovate, 1-—2 mm
long, thecas yellow, eonnective tissue pale
violet, Pisti! 3.5 mm long in the expanded
flower, stigma pyramidal, 1.25 mm long
and about three times as long as the sivle,
ovary densely covered with ereet bristle-
like  hulbonis-hased

hairs. letrastaminal
rlands united to form a shallow, crown-
shaped cup at the base of the ovary, Ripe
fruits of Five cocei which are 2,5—3 cm
across (incl. the spines) dark brown and
densely  puberulous, each armed
with about 25 verv long spines, which are
slender and needle-shaped, 1—2 mm thick
0.4—1.4 cm long,

TYPUS SPECIEI: KeErs 3543, 25.IV.
1968, Angola, Mocamedes districl, at Saco
do Giraul e, 10 km N of Mo¢camedes, just
N of the river Giraul, Sandy-gravelly de-
sert plain between rock onterops (5, holo-
Lype).

LS

at the base m

ICON.: Fig. 4.
This speeies, at first view and especially
il the fruits are lacking, may easily be

Bad. Xaoliser, vol. 124, 1971
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Fig. 3. Tribulus echinops KERS, spee. nov., — A Flower. — B: Porlion of stem with pedicel

and axillary branch. — @ Coecens. — D Gynocium, — E: Coceus, dissected o show the

four seeds of which only one is viable, — F: Bulbous-based hairs from the wall of the
OVary. (Al drawings made from the type)

Bot. Notiser, vol. 124, 1971
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mistaken Tor Tribulus zegheri SOxD., a
species which is widely spread in southern
Afriea up to Angola. Although the vegela-
tive parts are similar, the fruils are so
strikingly different that the author has
found it necessary to give the new laxon
specific rank,

Students of Tribilus zegheri have found
it advisable o use a rather broad eireum-
scription for this species [SCHWEICKERDT
1937 ExELL & MENDONGA 1931; SCHRET-
nER 1966). The species is varinble indeed,
including botlh erect perennial forms and
prostrate annual ones. The degree of hairi-
ness also varies within the species. The
fruits, however, display the most apparent
variation: they may be almaost spincless or
markedly spiny (ef. SCHWEICKERDT 1937
pp. 176—177, Figs, 4, 6). The syvnonvmy of
T. zegheri includes a number of species
and wvaricties which were recognized hy
the combination of different morphologi-
cal features, eg. hahil, duration, spine-
scenee of the froils, hairiness ete. (ef.
SCHREIRER 1966 pp, 6—7). By ils peculiar
fruits the new species differs markedly
from any of the forms recognized within
. zegheri. In the spiny forms of T, zegheri
the cocei may have at most 4—6 well de-
veloped spines in addition te some minor

ones, and the spines arve very stout and
conical as they taper apically from a
distinetly broad base. In the new species
the spinescence is quite different as the
spines are needle-shaped and slender, den-
sely puberulous and their number about
23 on each coccus,

In its [ruits, the new species resembles
remarkably  two  Australian  species, viz.
Tribufus hystriz R. Br,, and T. oceidenta-
fis R, Br., which show a similar spine-
scence of the coceci (ef. MooRE 1920 p. 159
ff & Plate 11). According to Moore's de-
seription of T. hystriz, the new species
differs from it in the smaller flowers (2,2
cm in diam. against 5 cm) and smaller
fruits (c. 2.4 em in diam. against 3.5 cm),
as well as in the prostrate growth (erect
in I fygsirix). Tribulus occidentalis has
flowers smaller than in T. hystriz (2.5 cm

in diam.), hereby resembling 1. echinops,
but the spines are almost equal and shor-
ter than in T, echinops (ef. Moone 1920
p- 161 & Plate 11). I have examined the
Australian material of Tribuing at Kew,
and found that the new species is not
identical with 1. hystrie, T, occidenloalis
or any other Australian species, and thuos
certainly does not represent an Australian
introduction into Angola. I am inclined to
suggest the similarity between the Angolan
T. eehinops and the Auwstralian T, hystric
and T, occidentalis as o case of parallel
evalution.
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ABRSTRACT

ApaTia, K. Do SHAarMA, Y. B, and VoavagacHavax, M., K, 1971, Stodies in the
Gesneriaceae | Morphology and embrvology of Plalvslemma violoides Wall, Bal,
wNoaliser 124; 25—38.

The ||1|r|'||||m'|||g_\' el |.':||1I:|:|'_1.'1||||-;.":\' af P.I'rrf.!jxh'lﬂﬂlq’r piafoides has boen il'l'l.'q':ilig:ilu('.
Flowers are bracteate, bracteolale, tetracyelic and hypogynous, Androecium consists
of | ferl stamens and one staminode, Gynoecium is bicarpellary and svnearpous.
Anther wall eomprises cpidermis. endetheciom, one middle r and tapetum, The
tapetum is of the seeretory tvpe. Meiotic divisions in the microspare mother cell
are of he simullaneosuws type, Both tefrahedral and decussate tetrads are formed.
The anther dehisces by a horizontal groove and the pollen grains are shed at the
2-celled siage.

Numerous liny ovules are borne on Iwo massive parietal placentae. The ovules are
analropous, unibegminal and tenuinvecllar. The innermost laver of the infegument
arganizes imlo an endothelivm. A feebly developed hvposlase is seen specially after
fertilization. In the voung nocellus a single hvpodermal archesporial initial differen-
limbes and rliru,tu,-ll_\: functions as the e s paore mol her cell, Meiotic divisions in the
megaspore mother cell result in the formation of a linear letewd. Only the chalazal
megaspere funclions lo form an Snucleale embryo sac of the Polygonum type.

The primary endosperm nueleas divides muoch earlier (han the zyvgote, [is division
resulis in the formation of a mieropvlar amd o chalazal chamber, Subsequent divi-
sions are confined Lo he micropylar chamber, The uppermaost pair of the derivatives
cul off in the micropyvlar chamber organizes inlo a micropylar hawstorium. The
chalazal chamber directly functions as s Z-nucleate haustorium. The development of
the endosperm is Cellular and follows the Brunella tvpe. The embryogeny conforms
I Il I'}lul,grul:l l_\']u_*_ Al r|1:|11:|r'il_'|.' the seed 1'||-:|1||_:||';m,~~s |r|||_1.' Twsin |||_1.'|'I".-\.. Priar 1o
fertilization the pericarp is composed of 5 —7 layers. During maturation of the
fruit, the cells of the periearp elongate fangentially. Those of the outer epidermis
amd 3 or 4 subjocent layers accumulate tannin. The inner epidermis shows uniform
Lhirkening.

INTRODUCTION group of morphological curios, For ex-
ample, Plotgstemma piofloides is reported

Unlike most other dicotyledonous plants 1o bear a ‘solitary’ leal throughout its life
which possess  well-developed  vegetative  eyele. Many other genera are characterized
organs, the family Gesneriscess presents 1 by such inleresting features like (1) the

Bot, Notiser, vol, 124, 1871
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absence of a plumule-radicle axis in the
embryo (Sfreptocar pus pofganthos, WILLIS
1931) and (2) the continued growth of one
of the cotyledons representing the entire
plant, or from which a rosette of leaves
or a  well-developed shoot might  arise
(WiLLs 1931: Josur 1938). Features like
the presence of handsome and often vel-
vely leaves, bearing of tubular or bell-
shaped, gaudy flowers and a remarkable
capacity for vegelative propagation have
bestowed the gesneriads a special place
among the best ornamentals.

Considering the large size of the Ges-
neriaceae, the number of taxa embryologi-
cally investigated is relativelv small, The
exisling literalure reveals that the earlier
workers dealt mainly with the develop-
ment of endosperm, No detailed informa-
tion is available on the ontogeny of micro-
sporanginm, microsporogencsis, male ga-
metophyte, the structure and development
of seed coat and pericarp. Megasporo-
genesis, megagametogenesis, and embryo-
genesis have heen studied only in a few
species. Thus an investigation on the life
history of Platystemma,  Acschynont s
amd Rhynehoglossum was undertaken. The
present paper is the first in the series and
concerns the embryvology of Plafgste mme
tiafoides.

MATERIAL ANI¥ METH{(M»S

The material of Plafgsfemma viodoides was
collocted from Muossoorie, Indin, Formalin-
acetic-aleohol was used Tor fixing the buds,
flowers and fruils. For proper penetration of
the fixative, ealyx and corolla were removed
from old buds, and mature fruils were Erim-
med laterally, The material was dehydrated
in ethyl aleohol-xviol series and imbedded in
paraflin wax following customary methods.

To facilitate sectioning, the paraffin-im-
bedded material was parlially exposed and
then soaked for 4 1o 6 days in Gifford's acetic
acid-aleohol modified by the addilion of
glveerine  (Gurrorn 193], Depending  upon
the age of the material. serial trans
longitudinal sections were cut helween G ;
15 microns, The sections were slained either
wilh iren-hacmatoxylin or safranin-fast green.

Bot. Notiser, vol. 124, 1971

OBSERVATIONS

External Morphology

Platystermma violoides is a delicate erect
herh which is distributed in the temperale
Western Himalavas at an altitude of 1500

2700 metres (CoLLETT 1921). The plant
by is divisible into two regions — the
subterranean and the aerial parts (Fig.
1 A}, The leal is sessile, exstipulale and
simple, The reprodoctive shool arises as
a solitary pedunele from the region where
the lamina is attached to the stem (Fig.
1 A). The peduncle is lerminated in a cyvme
which generally bears 1

4 flowers. Rarely
as many as 11 flowers were ohserved.

The flowers are hracteate, pedicellate,
bracteolate, tetracyclic and hypogyvnous,
The Dbracts lorm an inveluere which is
deciduous. The calyx 15 gamosepalous,
campanulate and forms a short tube (Fig.
I B—I2). The calyx persists in the fruit
(Fig. 1 d). The corolla is vielet to dark
blue. It is gamopetalons (Fig, 1 E—F) and
the lohes are connate forming a short tube.
The androeccium eonsists of four fertile,
epipetalous stamens, The fifth member is
reduced to a liny club-like staminoede, The
slamens are inserted at the throal of the
corolla tube [(Fig. 1 F). The lilament is
short and dilated at the base (Fig, 1G).
The anthers are dorsifised, and running
across  the ventral surface is a
which divides the anther inlo a large upper
and a small lower lip (Fig. 1 H). The de-
hiscence of the anther oceurs through o
horizontal groove (Fig, 11). The gynoe-
el

Hrl FLTAY R

v 15 bicarpellary and syncarpous. Nu-
merons tiny ovules develop on two mas-
sive parietal placentae. The ovuales are
analrepous, unitegminal and tenuinucellar
(Fig. 3 A—D). The style is long and in-
flexed in the bod (Fig. 1 Kj. The froit is
a capsule and is partially enclosed by the
persistent calvx (Fig. 1 J}.

Microsporangium

The archesporial cells (Fig. 2 A) divide
periclinally to form an outer laver of



MORPIHOLOGY AND EMBRYOLOGY OF PLATYSTEMMA VIOLOIDES o9

Fig. 1. Platgstemmer pioleddes (s, aerial slem; ss sublerranean slem), A: Enlire plant
with subterranean stem. — B—12: Flower buds of different ages. — F: Single flower, —
(r=—H: Abaxial and adaxial views of stamen, — ©: Anther at dehiscence, — J—HK: Pistils of
differenl ages, note the persistent calyx in J. — A =045, B—F, K > 4.0, G—I =78, ] =45

Bat. Notizer, vol, 124, 1971
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primary parietal ecells and an inner pri-
mary sporogenous laver. The parietal cells
underge periclinal divisions and give rise
to two layers of which the inner forms
the tapetum (Fig. 2 B). The outer laver
conlributes (o the middle laver and the
endothecium (Fig. 2 B—1IY). Thus, in tran-
seclion a voung anther shows an epider-
mis, an endothecium, middle laver, tape-
tum and sporogenous laver. The develop-
ment ol anther wall conforms to the Dico-
Ivledonons type (Davis 1966), The cells of
the sporogenous layer undergo repeated
divisions and differentiale inlo microspore
mother cells (Mg 2 C), During the devel-
opment of the anther the epidermal cells
divide anticlinally and become greatly
slretched [Fig. 2 D). At the time when the
microspore tetrads are formed the middle
laver is compressed, the tapetal cells be-
come binucleate and the endothecium lacks
E). How-
ever, at the time of shedding of the pollen,
the endothecium atiains its maximom de-
velopment and its cells develop fihrous
thickenings (Fig. 2 ).

fibrous thickenings (Fig. 2 1)

The tapetum is of the secrelory Lype.
Nuclear division and fusion in the tapetal
(Fig. 2 D—E), Ulk-
mately the tapetal nuelei degenerate and
in the mature anther no trace of the tapetal
cells is seen and the anther wall is repre-
senled by the epidermis and the
thecium (Fig. 2 F).

cells are common

emdo-

Mirrosporoge nesis

The microspere mother cells o
hecome  rounded  and  divide metotically
(Fig. 2 G—L) 1o form microspore fetrads,
The tetrads are generally tetrahedral (Fig.
2 M) and occasionally decussate (Fig. 2 N).
The young microspore has a  centrally

situated nueleus and dense extoplasm (Fig.
20, Subsequently, the nuocleus moves
towards the periphery and the microspore
divides 50 as Lo produce a small gencra-
tive and a large wvegelative cell. Mature
prellen grains are 2-celled (Fig. 2 P).

Bat, Notiser, vol. 124, 1971

Megasporogenesis and Female
Gametaphyte

In the ovular primocdiom uswsally a
single hypodermal archesporial cell  dif-
ferentiates in the voung nucellus much
earlier than inceplion of the integument
(Fig. 3A). It does not cut off a parielal
cell and directly functions as the mega-
spore mother cell (Fig. 3 A—D). Although,
win megaspore mother cells oceur occa-
siomally no instance of twin embryo sacs
was observed. The megaspore mother cell
considerably elongates and ondergoes mei-
osis [ to form a dvad, Meiosis IT is simul-
tanecus in both the dyad cells (Fig, 3 E)
and resalts in a linear tetrad of megaspores
(Fig. 3 F—H). Only rarely the division in
the chalazal dvad precedes that in the mic-
ropyvlar one. Irrespective of the sequence
in degeneration of the three micropylar

megaspores, only the chalazal member of
the tetrad funetions (Fig. 3 G—H).

The functional megaspore by mitotic
divisions produces 2, 4 (Fig. 3 1—J}, and
B nucleate embryo sacs. By the time 2-
nueleate female gametophyte is formed the
nueellus s almost obliterated  and  the
embryo sac is directly bordered by the
integumentary  tapetum. During  further
development, the embryo sac extends at
the micropylar end and the endothelinm
ensheaths only the narrow region of the
gamelophyvie,

The organized embryo sae shows an egg
apparatus, two polar noelei and three anti-
padal cells (IPig, 3 K}, The antipodal cells
are uninucleate and are usoally arranged
in o T-shaped fashion (Fig. 3 L) and rarvely
in a linear row (Fig. 3 Ki. Double fertili-
zation oecurs. Al the time of entry of the
pellen tube one of the svoergids degene-
rates.

Endosperm

The primary endospermn nuclens  lies
in the centre of the embrvo sac (Fig, 4 A)
and divides prior to the zvgole, s division
is followed by a transverse wall resulling
in the formation of a micropylar and a
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Fig.',. 9, P.I'r:.fr.g.-.'f:'"r:“rr woiofoddes. -
hypodermal archesporial cells: that at the top represents the abaxial and that on the right
B—{: Porlion of transections of anther showing wall lavers
- Transections of porlion of anibers ol successively
older stages. the tapelal nuelei are in division in 13 and fusion in E; in F nole the well-
N ?~|IE|_|.'_'_|,W iﬂu\lrulirlg meinsis and |'I'.'Il::l'||.i:|'||':\i'\ in |||i1'|'1|h|'|n|‘a|'|:'
A 425, B=C =330, D=—E x 1065,

Hil.' adaxial .'||r|:|l':||1|._'i|||:||.
and microspore mother cells. — 1

II('\-'('Iil]II.'I:] endothecium, — G
mather cells. — O—P: One and two-celled pollen grains.

F =530, G—F 1065,
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chalazal chamber (Fig, 4 B). Subsequent
cell divisions are confined to the micro-
pylar chamber whercin the first division
is vertical (Fig. 4 C). The chalazal cham-
Ler diveetly functions as a 2-nueleate hau-
storium (Fig. 4 C—E). At this slage the
endosperm comprises three cells arranged
in two tiers — the micropylar tier with

two juxlaposed cells and the chalazal tier
which is a binuveleate cell (Fig. 4 C). The
micropylar tier undergoes many fransverse
divi (Fig. 4 D—F). The wuppermost
pair of derivatives cul off towards the
micropyle organizes into micropylar hav-
storinvm (Fig, 4 D—F). All the other deri-
ratives of the micropylar chamber con-
stitute the endosperm proper (Fig, 4 E—F).

The chalazal hauslorium is the st to
be organized (Fig. 4 C). [s nuelens divides
onece and the haustorium remaing binn-
cleate (throughout its life. The nuelei are
hypertrophied and lie imbedded in dense
eyvloplasm  (Fig. 4 C—E|. Morphological
details suggest that the chalazal hansto-
rium is less aggressive than the micro-
pylar; il remains confined Lo the region of
the hypostase. Unlike the micropylar hau-
storinm, the chalazal haustorium is also
the first to become disorganized, whereas
the former remains distinet for o longer
period and its cell are uninucleate. The
remmants of the micropylar hanstoriom
persist in mature seed (Fig, 4 G). The de-
velopment of the endosperm is Cellular and
conforms (o the Brunella type (Scnxanr
1931 ).

IR

Embryogeny
The zvgole (Fig. 5 A) divides transver-
sely resulting in a terminal eell ca and o

basal cell eb (Fig. 5 B). The terminal cell
divides vertically (Fig. 5 C) and the resul-
fant g comprises either two  juxtaposed
cells (Fig. 5 I, F) or two overlapping cells
(Fig. 5 E). The basal ecll eb undergocs a
transverse division (Fig, 5 E) giving rise
to the tiers m and ci (Fig. 5 F).

Each of the two derivatives of the ter-
I cell ca divides wvertically at right
angles o the common wall between them
to give rise to the quadrant g (Fig. 5 G).

The four cells of the quadrant now divide
transversely engendering the oclant (Fig.
3 H—I]. The cells of the octant are dis-
posed in twao tiers namely £ and [ resulling
in a group of peripheral and a group of
inner cells, The peripheral eells organize

into the dermatogen, whereas the inner
cells funetion as the initials of the peri-
Blem and plerome (Fig. 5 J—L}. All these
ev
lar histogenic development follows also
the terminal tier T (Fig. & k). s deriva-
lives give rise lo the colyledons and the
epicotyl, The tier m derived from the b
cell eh euts off 8 hypophysis inilial and it
undergoes two verlical divisions at right
angles to each other forming a tier of four
cells (Fig, 5 I—1I). Further
results in the Tormation of a |w1'i|rh:~T'il|-

ntually produce the hypocotyl. A simi-

development

layer of cells and a group of four inner
cells, The inner cells wedge in bebween
the lower flanks of the globular cmbrvo
(FFig, 5 k) and organize the initials of the
ceniral exlinder of the rool. The suspensor
is derived from the tiers n and n' (Fig. 5

G—M). The mature embryo is dieotyvledon-
ous and the embrvogeny conforms o the
Onagraed Ivpe (JoHAXsSEN 19530),

Fig. & Platystemma pvioloides (pl, pollen tube). — A: Ls. ovular primordium  showing
hypodermal archesporial cell. — B—I): Longisections of ovales showing mode of earvalure
dur:iui'r HFHWHI and rll,'l'n:'||:1||||:4'r|| ol i|||i,~*'|,||||vr|.|; ovule becomies 1'|uu|r|u!1=|}' analropous al

megaspore mother cell slage. — I

ivad cells showing simultancous division.
Meganspore tetrads; note the functional ehalazal m
embryvoe sacs, in J the nuclei are in belophase.

F—H:
aspore in H. — I—J: Four-nucleate
L~ L: Longiscctions of the ovules showing

organized embryo sacs; antipodal cells show linear arrangement in K whereas it 15 T-shaped

in L.
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Testa and Pericarp

In the yvoung ovule the inlegument con-
sists of two or three layvers of parenchy-
matous cells. When the embryo sac is 2-
nucleate the seed coal comprises three
lavers (IFig. 6 A, D). The eells of the inner
epidermis of the only integument become
richly cytoplasmic and differentiate into
an endoethelium. The cells of the outer epi-
dermis and those of the middle layver con
tain prominent nuelel and show vacuola-
tion (Fig. 6 D), However, they remain
quiescent so that in the developing seed
alse the integument is only d-lavered. By
the time the embryo sae is organized, the
cells of the onter epidermis elongate tan-
gentially and those of the middle laver are
compressed, The development of the inte-
gumentary tapetom docs not ]-;ﬂ'|: prace
with the rapid elongation of female game-
tophyvie and thus becomes restricted to the
narrow chalazal region of the embryvo sac
(Fig. 6 3, E).

Following fertilization, the epidermis of
the integument and the endothelinm elon-
gate considerably in the langential plane.
The epidermal cells develop slight thick-
cning on their outer tangential wall. The
middle laver degener

ates and 15 completely
ohliterated, The cells of the endothelinm
are highly vacuolated and occasionally
show prominent nuclei (Fig. 6 G, I7).
Prior to ferbilization the pericarp is eom-
paosed of 5—7 lavers of eells. Those of the
outer epidermis are isodiametric, whereas
the inner epidermal cells are longer than

broad. The cells inbetween these two lay-
ers have irr

gular outline and secanty cyto-
plasm (Fig. & G).

Puring maturation of the froit, the cells
of the pericarp elongate tangentially. The
oulter epidermis and three or four subja-
cent layers accumulate some tannin, The
cells of the inner epidermis show almosk
uniform thickening [(Fig. 6 H).

IMSCUSSION

MICROSPORANGIUM AND MICRO-
SPOROGENESIS. The structure of the
microsporangium is uniform in the Ges-
neriaceae. Four wall layvers namely epider-
mis, endothecium, middle laver and tape-
fum are formed. Aceording to Davis (1966}
the development of anther wall in the Ges-
neriaceae conforms to the Dicolyledonous
tvpe, Present study on Platgstemma also
reveals the same pattern. The tapetal cells
enlarge considerably and become multi-
nucleate. In INdymocarpos tomentosa 2-
b S-nueleate tapelum was observed (THA-
THACHAR 1942}, In Kfugia notoniane (ALE-
Kan 1961) the apetal cells later become 2-
or d-nucleate whereas in Epil iemoa carnae-
sum  (PApMANABRHAN 1981) they remain
only 2-nueleate. In the tapetal cells nuelear
fusion has been observed in Platystemima

violoides  [present work) as well as in
Iidygmeocarpus tomentosa  [THATHACHAR
1942, Fpithema cornosom  (PADMANAR-

HAN 1961} and Klugio notenienag (ARERAL
IRUIAE

Fig, 4. Platgstenune violoides (co, chalazal chamber; ch, chalazal haostoriom: emby, cmbryo;
end. endosperm; kg, hypostase: me, micropylar chamber; sed, micropylar haostorinm;
peimb, procmbryve; pen, primary endosperm nuclens: s, synergid; z, zvgole], — A Longi-
section of part of the ovule showing zvgole and primary endosperm nueleus; nele the
persistent synergid. — B: Two-celled endosperm, show the formation of micropylar and
chalazal chambers. C: Los, ovale showing 2-eelled micropylar chamber and 2-nucleate
chalazal chamber. [3: Advanced stage of endosperm showing 3 tiers of 2 cells cach in
micropylar chamber and 2-nocleate chalazal havstorinum, — E—F: Longisections of seeds
al more advanced slages; endosperm havstorin and endosperm proper are well-developed;
nole the highly elongated zygole in E, 2-celled proembryo in F, and hypostase in both, —
G Los, mature seed, testa is 2 or ddaversd al places, endosperm is relegated o the peri-
phiery, embryoe is dicotyledonoeus; remnant of micropylar  haustoriom s
A—IY h10, B 30, F—Go 170,

also  secn,

Bot, Notizer, vol. 124, 1971
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MEGASPORANGIUM, MEGASPOROGE-
NESIS AND FEMALE GAMETOPHYTE.
In the Gesnerinceae the ovules are ana-
tropous, unilegminal and tenuinucellar., A
single hypodermal archesporinm is formed
which produces a linear tetrad of mega-
spores, This is alse true of Aeschynant s
ramaosissima (unpublished  observaltion),
AREEAL (1961} reported oceasional oconr-
rence of iwo megaspore mother cells and
two megnspore tetrads in Kfngie notoniena
but no twin embryo sacs were observed by
hini. On the contrary, GLISIC (1928) obser-
vl bwo embryo sacs in Haberlee rhodo-
pensis. The devolopment of embryo sac in
the Gesneriaceae conforms o the Polvgo-
num type excepl for Khygtidophyifum cre-
nolatum and B, tomentosum where Cookr
(1907} gave a description suggeslive of
Adoxa type. On the basis of some of the
illustrations presented by him, MAHESH-
want (1944) doubted his observations and
suggested a reinvestigation.

An extra-micropylar development of em-
bryoe sac was reported Tor Moenaphglloes
Darsficldii (OEnLEERS 1923) and Koettlera
(Gridie 1934), In all the other genera so
far investignted  including  Platystemme
violoides the embryo sac presents no ten-
dencies for an extra-micropylar develop-
ment, The synergids and antipodal cells
degenerate after fertilization. However, per-
sistence of one of the svnergids has heen
recorded  for  Rhgachoglossam abiiguam
(THaTHACHAR 1943) and Kirgio notaniana
[ARERAL 1961}, In P. picfoides one of the
synergids is destroyed al the time of entry
and impaet of the pollen tube and the
ather degenerates after fertilization.

EXDOSPERM. The primary endosperm
nucleus divides to give rise to micropylar
anid ehalazal chamber, On the basis of the

mode of formation of the 3-celled condi-
tion, the development of endosperm in this
family has been classified into two cate-
gorics. In the first, the micropylar cham-
ber divides transversely to form a linear
row of three cells. Such a feature is re-
ported for Klugio  zeglanica (SCHXARF
1921), Romoadioe ot fedioe and R, serlbica
(Gaasic 19245, The second is characterised
by a verlical division in the micropylar
chamber. To this belong Corgtedoma cipe-
fophyltum (LavrexT 1923). Haberlea rlo-
dopensis (GLIAIC 1928), Roeftlera sp. (GLISIG
1934}, Kamondin pyrenaica (CRETE 1942),
ITHATHACHAR
19421, Khyncheglossom obligenm (THA-
THACHAR 194.3), € hirite fopoandonlacea (CRE-
TE 1949), Alloplectus sanguinens (CRETE
1955), Epithemo carnosim  (PADMANAR
AN 1961), Klogio aotoniane (AREKAL
1961 and Platystemmea picloides (present
HLper).

A Teature common Lo both the calegories
of endosperm development is the organiza-
tinn of a micropylar as well as a chalazal

Didgmocarpus  lomenlosea

haustorium. The presence of a 2-celled
micropylar hausterinm is common te @

large majorily of the taxa investigated in-
cliding Platgstemma vicdoides. However,
a d-celled condition is reported to he of
regular occurrence in Momondio oellodioe
and £ serbica (Grisic 1924, and as a rare
phenomenon in Haberlea rhodopensis G-
¢ 1928). Irrespective of the number of
cells constituting the houstorium, the cells
were invariably uninucleate, a character
also observed in P, picloides. An
micropylar development of the micropylar
haustorinm has been reported for Ddig-
macer s tommeadosa (THATHACHAR 1942)
but such a phenomenon was not observed
in P, piodoides,

cxlra-

Fi;{. 5. P!ﬂf”"ﬂﬁ'ﬂ‘””” winloides |cof, E'Lll:\.]i"(l‘ilt!.‘i: RIS, SUSPENSOr), — Al :{;.'gni:-. — B=—0[:

Two-celled proembryo, the terminal cell (o) shows vertical division,

proembryo. in 12 the basal cell eb is in lale anaphase. -— F: Four-celled proembryo, — G

Proembrye showing

Advanced stage of proembryos showing the demarcation of histogens.
shaped and dicotvledonows embryvos. —

Bat, Notiser, vol, 124, 1971

[*—E: Three-celled
formation of tiers g, e, 0, and 0", — H—I: Octant stage, — J—K;
L—M: Heart-

A—R =610, L—M =306,
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A uninuncleate  chalazal  haustorium

has been recorded for Klugie zeglanica
(Scuxanr 1921, Ramandia nothalice and R,

secbieo (GLISIC 1924 ) and Bhgnehoglossiem
alfiguum (THATHACHAR 1943} In Kingia
nofonfana, AREKAL (196G1) observed that
the chalazal haustorivm is binucleate du-
ring early stages of development and even-
tnally beecomes uninneleate owing o the
fusion of the two free nuclei. He further
abserved the uninucleate chalazal hauosto-
rium to extend laterally and upward in the
subepidermal  region of the integument
consuming (he integumentary cells lving
between the endothelium and the outer
epidermis,

Binuclenle chalazal haustorium is a ¢har-
acterislie leature of several gesneriads, like
Didgmocarpns tomentosa (THATHACHAR
1942, Chirite lovandulocea (CRETE 1949),
Alloplectes sanguineas (CRETE 1955), Epi-
(PAnMANARIIAN  1961)
and  Plafystemmea wiofoides  (present  pa-
per).

Oceasionally, the chalazal havstorium is
bicelled and woninueleale in Haberlea rho-
dapensds (GLISIC 1928 hut it is completely
absent in a hyvbrid of Streptocarpus (CRETE
1942).

thema  carmvsum

EMBRYOGENY, In Rhglidophyllum ere-
nufatim Cook (1907 observed s conple of
instunces where the embryo was elongated,
lncked cotvledons and even differentintion

of  the histogens., Ramondio pyeenaica
(CrETE 1942)  is exceptional in having
elongated and  mualtinucleale  suspensor

cells. None of these abnormalities reported
above was observed in Plaigsicmmea violod-
des.

. ADATIA ET

Al.

TESTA. Our struc-
ture of seed coat in the Gesneriaccae is
meagre. data ore available only in
Epithema carnosirm (PADMANABRHAN 14961)
and Kiugin nofonriome (AREEAL 1961). In
hoth these species integuments comprise
four layers but in P picloides only three
lavers have heen ohserved.

information on tf
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Anatomy of the Inflorescence of some Euphorbiaceae

With a Discussion on the Phylogeny and Evolution of the
Inflorescence including the Cyathium
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ABSTRACT

INTRODUCTION

VEsEaTa Rao, G, 1971 Anatomy of the inflorescence of some Euphorbiaeeae, With a
discussion of the phylogeny and evolution of the inflorescenee ineluding  the
evathivm, — HBol, Notiser 124 39—,

The anatomy of the infloreseence in some members of Euphorbincene has been
studied, vie. Acelpphe indica, Dalechompio roezlione, Sgnedenium groetii, Momni-
deninm leave, M. zschubei, Eupharbio nivalia, E. drecuncoloides, E. thymifolia, E.
rothiana, B, hirta, Polnsettio pulcherrima, P, genicalata, P, hetecophyila, and Pedilon-
Fhuz tithpmaloides. The results are correlated with observalions on the morphology of
the inflorescence and Noral anatomy, and in the light of the findings the phylogeny
and evolulion of the nflorescence in the family are discussed,

The inflorescence in Euphorhiaceae evolved mainly by reduction, which occurred
svonchronously with that in vegetative parts and floral structure. From a primitive
tvpe represenied by Jatropho corcos, evolulion is Eaeed in theee divections, lowards
simple types, condensed (vpes and reduced types (evathin). Along the first line,
reductlion securred in the main and lateral axes and in the number of flowers borne
on them along with a shift from terminal to the axillary position. This led 1o the
evolution of the panicle, psendoraceme, raceme, spike, head, fascicle and the solitary
axillary flower.

In the evolution of the condensed [(Ielechennpio) tvpe of inllorescence, the ler-
minal female flower beeomes suppressed; one lateral cyme of female flowers, four
male glomerules amd several folinceous bracts persist and the axis undergoes some
condensalion.

By combining the most primitive features noticed in the cyathia of living genera,
the infloreseence ancestral 1o the evathium is reconstructed, This is supposed to be
amentoid with a terminal female flower, several male glomerules and foliacesus
bracts below, all arranged in a 2/0 spiral; the male glomerules had numerous male
flowers in each and the male flower had perianth and at least two stamens; the
bracts bore a pair of marginal glands. This ancesiral type resembles closely the in-
lNorescence noticed in Aealypfa indico,

HorFsan (1931). These tribes are arranged
in a phylogenetic sequence based on his

Euphorbiacene is a large family with
about 283 genera and 6800 species [Pax
& HoFrmax 1931). In his recent treatment
of the family, HurcHixson (1969) divides
it into 40 independent tribes as against the
11 tribes and two sub-families of PAX and

concepts of evolution in the family. The
series begin with Glochideae and Caleting:
the Euphoribicac take the pride of place
as “the climax group”.

The inflorescence in Euphorbiaceae
shows much variation ranging from large

Boi. Notieer, vol. 124, 1971
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terminal dichasia and panicles to small
condensed clusters and  solitary - axillary
flowers, Some of the tribes (e.g., Acaly-
pheae, Crotoneas, Codineae, Dalechampieac
ete.] are characlerised by definite tvpes of
inflorescence. The cyalhivm, a “saper-
evolved inflorescence” the like of which
is nol noliced in any other angiosperms,
marks the culmination of reduclion. eon-
densation and specialisation and is charac-
teristic of the tribe Euphorbieae. Eophor-
bier, the largest genus of the tribe, is con
siddered o be a helerogencous assemblage
brth  on morphological and  evtological
(PERRY 1943) grounds. Groups of species
or even single species have been given
generic stalus by different taxonomists [ef.
ScasvinT 1907; Mroseavce 1913, 1914;
CROIZAT 1938; DRESSLER 1961). Since this
treatment is not accepied by all taxono-
misls, there s muoch variation in the num-
recofnised. HUTCHINSON
(1964 lists only ten genera under the tribe
and DRESSLER [1951) fourteen. However,
it all the genera recogmised by various
taxonomisls are pooled, they would make
up 17, vie, Ageloma, Anthoestema, Caly-
copepfus, Chamoesyee, Cuabont hns, Dicho-
stemmn,  fiplocgathivm ', Flaeoplorbin,
Euphorbin, Fuphorbiodendron, Monaede
fieime, Neoguillaumintg, Pedilanthus, Poin-
settin, Sterdderinm, Synademiom and Ti-
thvaprnarfirs,

There is some difference of opinion re-
garding the laxonomic position of Antho
stemwr. Baniox (1858} excludes this genus
from Euphorbieae and places il in Hippao-
maicae since he believed that the Tes
flower s placed laterally i the imflores-
cenee and not centrally as in the evathin
of other Euphorbieae., However, other
taxonomists (Pax & Horrmax 1831, Crol-
ZaT 1940 Hurcminson 1969 favour ils
inclusion in Euphorbieae,

ber of genera

U Sir GEoORGE TavLor {Hoyal Botanic Gar-
dens, Kew| writes in a personal letter (May,
18 that Diplocgatlinm  §s nothing maore
than a bad genus based on a species [Eo-
phortia  capitulatn BEICHE) wilth a  perpe-
tuated evathial monstrosity.

Bat. Notiser, vol. 124, 1971
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FREVIOUS WORK

A pervusal of the literature on Eaphor-
Pinceae shows that there is no comprehen-
sive gocount on the phylogeny and evolu-
tion of the inflorescence in the family.
Hurremissox (19689 bases his conclusions
regarding the evolutionary Irends in the
family mainly on floral morphology and
does not express any opinion on the pri-
mitive (ancestral] infloreseence in  the
family or the evolulionary trends in il

The phyvlogeny and evolution of the
cvalhium have been the most difficult of
mterprefation and so far they have delied
the attempls of botanists. Hanen (1925)
has studicd the anatomy of the evathinm
of several species of Kiphoriin but made
no atlempt al tracing its phylogeny. HABER
interprets cach gland of the cyvathinm as
a “pair of (male)
braneches of a lateral inflorescence branch
fused with which are parts of adjacent
involucral bracts”, thus virtually support-
ing the view originally expressed by N E.

modified secondary

Breows  (quoted from  THISELTON-DYVER
RN
CromzaT (1956, 1957) lirst postolated

that the cvathinm is derived by verlical
condensation of an elongated inflorescenee
with a longstalked terminal female flower
below which were found several glomer-
uwles of male Tlowers distributed around
the axis. However, sinee he could nol [find
any with
ment of flowers in the living FEuaphor-
bhiaceae, he (CRoZAT 19440) made the
alternative suggestion that the closed, rad
(Enpharbia type) cya-
central female flower is
derived from the open, svgomorphic in-
florescence with a lateral female flower
isuch as is found in Dalechampia). Later
CROIZAT ([1942) wenl  bevond  the
limits of Enphorbiaceae and tried to derive
the evathinm from the inflerescence Ly pes
in Malvales, However, these suggestions
are dismissed by DirEssLer (1957 as being
“imaginative and lacking support from
any evidence”. CRo1zaT (1940) himself is

inflorescence such an arFange-

ally symmetrical
thinm  with =

aviEn
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conscious of the shorteomings of his hivpo-
theses  and  despairs that the problems
may never be solved except through the
collective endeavours of students of vari-

oiis bolan diseiplines.

Though much litersture has acewmu-
lated on the morphology of the eyathium,
no satisfactory explanation has so far been
offered by taxonomists as bo its phylogeny.
The homologies of the female flower, the
male glomerules and their associated “brae-
teodes™, the morphology of the invoelueral
bracts and glands remain pnexplained. An
attempt s made in the following pages to
explain the various problems on the hasis
of studies in morphology and anatomy of
the inflorescences in some faxa,

MATERIALS AN METHODS

Morphoelogical and snatomieal abservalions
have been made on lhe inflorescence in some
taxa of Euphorbiaceae, Herbarinm materials
ns well as lhose fixed in formalin-acelic-
aleohio]l were studied. For micretoming, the
herbarinm material was firsl soaked in di-
stilled water for 2—3 days and put in 1%
solution of eawstic soda and kept in paraffin
hath ot 60°C overnight, Then the material
wis washed thoroughly and treated like fixved
malerial. The materials were dehydrated n
aleohoel series, cleared in xylol and infiltrated
and embedded in paraffin of G0°C mp. Mie-
rolome  seclions were eut from 6—12 w in
thickness and stained in Delafield’s haema-
toxvlin.

OBSERYVATIONS

Acalypha indiea 1..

Acalypha belongs 1o the tribe Aealy-
pheae, The infloreseences in A indica are
elongated axillary  psendoracemes  found
on the main as well as lateral branches of
the plant. The peduncle shows three flo-
wer-hearing regions (Fig. 8 E): (1) towards
the hase of the axis are found 5—12 large
folinceous bracts disposed in 2/5 spiral;
ciich bract subtends @ evme of three female
flowers which mature in basipeial sneces-
sion (Fig. 1 B); (2) after a short interval

G—10 glomerules of male Mowers are Found
also disposed spirally around the axis; each
cluster bears G6—10 flowers which show
common as well as individual floral bracts
(Fig. 1C): (¥ the main axis elongates
considerably bevond the region of male
flowers and terminates in a d-lobed struce-
ture (Fig. 1 I»). This is described by Gass-
LE (1967 as o “tufl of sterile flowers”,
bt is actually found to be a ferlile female
flower which sets a viable seed (Fig. 1 E).

Fach female flower of the hasal cymes
shows an individual bract, a short pedicel,
d-lobed perianth, a pistil of three uniova-
late carpels and (hree styvlar hranches with
hilohed stigmas. The male flowers arve pedi-
cellate: the pedicel has a joint in the middle
which shows that each flower may he the
sole survivor of a cyme (Fig. 1), The
flower shows a perianth of four segments
and & stamens slightly connate at base,
The stalk of the terminal female Mower is
merely a continuation of the peduncle; the
flower itsell is sessile and ebhracteate (Fig,
1 E). It shows a pe th of 3 or 4 connale
lobes, The structure of the pistil differs
from that of the female flowers lower
down, The three carpels are divergent and
arranged in the form of Y. The proximal
carpel is fertile and the two distal ones
sterile and empty (Fig, 1 E). The fertile
carpel shows a single sitvlar branch lo-
wards the base with several filiform seg-
ments, The attachment of the ovale in the
carpel towards the base shows that this is
the morphologically apical region and that
the carpel has rotated and become parallel
tee the inflorescence axis,

The peduncle below the region of the
Tolimeeous shows o siphonostele,

Below the bract the m stele gives off
a lateral stele from which 7—9 bract
traces depart (Fig. 1 A). These function
as the midrib and marginals, All these
Bruanadles and the branches ana-
stomose and give a leal-like venation o
the bract. Each female flower is fed by a
branch from the lateral stele. This gives
off a trace into the bract of the flower,

Bot. Notleor, vol, 124, 1071
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ane trace inlo each of the three tepals and
three dorsals and three pairs of ventrals
into the pistil. The pair of ventrals of each
carpel come together in the region of the
placenta and give off a single ovular trace
which branches slightly in the chalaza,
Each dorsal bundle extends into one styvlar
rameli.

The pedicel of the male flower receives
6—8 bundles. After giving off one tfrace
into each of the tepals, the floral stele
forms 8 staminal bundles which feed the
stamens. Above Lhe level of allacl ul of
the male glomernles, the vascular bundles
of the main axis continue their course as
such. At the base of the female flower one
trace is given off inte each of the tepals
after which the stele forms a single dorsal
and a pair of ventrals (Fig. 1 F}. The dor
sal hundle branches in a pinnate manner:
these bundles, after traversing heneath the
ridges of the fectile carpel extend into the
sterile carpels (Fig. 11). The two ventrals
fuse and give off the ovuolar traoce after
which the common venlral extends into
the stylar branch (Fig. 1 G, HJ.

Some non-vascular glands are found on

the margin of the foliaceous bract subten-
ding the female cymes,

Dalechampia roczliana Mo,

The infloreseenee of F). roezliang shows
two pairs of decussating bracts at base, of
which the outer pair is larger, petaloid
with leaf-like venaltion and the inner pair
smaller and mwembrancous (Fig. 2 A). To
the inside of one bract of the inner pair
is found a smuall bract with a cyme of
three collaterally placed female flowers in
its axil; all the flowers are al the same

VENKATA
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stage of development (Fig. 2 F). Each
flower is pedicellate and provided with
a—0 tepals, a pistil of three uniovalale
carpels, and a simple stout style which is
slightly three lobed at the apex (Fig. 2 B).
The inflorescence axis elongates hevond
the level of attachment of the female
flowers into an internode and bears two
pairs of empty membrancous bracts (Fig.
8 03}, This shows that the female flowers
are not terminal as CROIZAT (1940] be-
lieves bt lateral and basal. The axis then
expands inte o convex receplacle on which
four clusters of male flowers are distri-

buted at different levels, sach cluster aris-
ing in the axil of a common bract. Three
of the clusters bear three flowers each and
the fourth has two flowers [Fig. 21H). A
few sterile bracts are found at the summit
of the axis which indicate that some more
male flowers have been suppressed. Both
the Fertile and sterile bracls are laciniale
and the ultimate segments are metamor-
phosed into elongated glands (Fig. 2 13,
There are no sterile male flowers in the
inflorescence of [} roezliane as WILLIS
(1948), Goop  [1%56) Hurcmssos
(1969 helieve, The male [lower shows a
Jjoint in its pedicel as is noliced in Aco-
lypha imdica, It has a gamophyllous 4-
lobed perianth and 12—135 stamens which
are connate below into a column (Fig. 2 C).

The peduncle shows a dietyostele of
numerows bundles. From this three traces
emerge inlo each of the four basal bracs.
The common hract subtending the cyme

amnd

of female flowers also receives three traces
which branch further (Fig. 2 F). Each fe-
male flower receives one stele from which
one trace departs o the individual floral
bract and each of the lepals [Fig. 20G),

Fig, 1, Acalypha indica, — A: T.s. peduncle of lateral evme below a foliaceous bract showing

the origin of bract traces.
flowers. —

B: Ls evme of female flowers. — C: Ls glomerule of male
[3: Terminal female flower. — E: L.s. terminal

female flower. — F—I: T

female flower from base upwards. — I3 = 11; rest =39, (d=Dbract traces; fhr=foliacecuns

]rhll'l; p= pl:rinrnlh; ﬂr
i Dsperm; £m

floral bract; ch=common bract; s=seed; n=nucellus; en=en-
cmbryo; sth=stvlar branch; Jef==dorsal carpellary trace; pef=ventral

all-

pellary trace; fsb=filiform stigmatic branches; co=common venteal; eor=carpellary wall;
se=sterile carpel; fe=~fertile carpel),

Bat, Motiser, vol, 124, 1971
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The traces divide into three bundles each
which traverse as midrib and marginals,
The remaining bundles  vascularise the
pistil as in A indice (Fig. 2 F). Some non-
vasenlar glands are found on the margins
of the tepals [Fig, 2 G),

From the stele of the internode above
the level of alttachment of the female
flowers, three traces are given off into
each of the four sterile bracts which sub-
tend the male glomerules, Then the stele
gives off 11 rings of bundles one for each
mile flower, and some traces Tor the fertile
and sterile bracts. The pedicel of the male
flower shows a ring of & bundles. The
lepals are S-lraced: eight traces are given
off from the floral stele of which the
antero-posterior and lateral traces are the
lepal midribs and the alternate ones are
the conjoint lepal marginals. The latter
divide radially and demarcate the laterals
of adjacent tepals. The floral stele then
breaks up inte 12—15 staminal bundles,
The traces of ferlile and sterile bracts
branch repeatedly and  form  numerons
strands which extend into the neclaries.
Each gland consists of richly protoplasmie
eells of which the epidermal cells are
radially elomgated (Fig. 2 EJ.

Synadenivm grantii Hoox,

Spnadeninm and other genera deseribed
herealter belong to the trile Euphorbieae.
The cyvathia in &, gromtii oceur in lerminal
[t

cles, Fach evathiom is shortly pedun-
cled and slightly hent at the top, The in-
volucre 15 biseriate and consists of super-
posed series of bracts which are adnale in
the lower part (Fig. 3 B|. The bracts of
and form
a truneate, sancershaped stroctore which
hears a ring-like nectary at its top (Fig.
J A} The inner series of hracls are moem-

the owler series are soeenlent

brancous: their involule margins are con-
mate and form five compartments arouand
the axis inside which the male glomernles
are situated. Each glomerule consists of
8 Fuphaorbio-lilke male flowers which
are associated with

ribbon-like or lacin-

Bot, Natiser, vol, 124, 1971

iate ‘hracteoles” {Fig. 3 C, G). The lemale
flower is long-stalked and provided with
a rudimentary or 3-lobed perianth amd a
pistil of three wniovalate carpels with
three bifid styles (Fig. 3 B,

The peduncle of the cyvathium shows a
siphonostele (Fig. 3 D). At the base of the
evalthium, twoe abortive cyathia are found
laterally  eoncealed by respective
hracts, Two branch steles depart from the
stele of the peduncle for these cvathia and
their bracts (Fig. 3 Ej. Close 10 the emer
gence of the above steles, five steles depart
from the main stele all round, while the
remaining bundles continue their conrse
in the axis. Each lateral stele first gives off
three traces for the involucral bract and
funcltions as the stele for the male glo-
merule (Fig. 3 FF|. This breaks up into &
concentric undles which enter the stalks
of the stamens (Fig, 3G), Since the part
af the stalk below the joint is considered
1l;| Ill," ].IF]].III.FH[]“S. 1_1. 'I'll," I:H,‘Elil."l'l. I!'lp.r\i'
bundles must be regarded as “pithless’
steles, The ring of bundles in the main
axis gives off three westigial traces into
the three perianth paris; the remaining
bundles vascularise the ovary as in Aco-
tipedaer i,

The bract traces traverse withowt branch-
ing in the lower part of the involucre,
At about the middle of its height, the
bract marginals braneh slightly in a radial
manner while the midriby bundles remain
undivided, Higher up the marginal bundles
divide tangentially and form arcs of bund-
les Lo the oulside, The bract midribs and
some  marginal bundles bend inside and
traverse the inner series of bracts. The
arcs of bundles enter the outer series of
bracts which begin to separate from the
inner. The bundles first divide radially
and form a ring of closely placed bundles
(Fig. 3 H): then these branch repeatedly
and form several concentric rings of strands
which traverse the broadening zone of
glandular tissue, The glandular cells first
apprar around a  linear schizogenouasly
formed space (Fig. 3 1). These spaces en-
large higher up so that the zone beeomes

their
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Fig. 2. Delechompia roezliana. — A: An inflorescence, = 1. — B: A female flower, 3. -

2 A male Mower, =3 I A sterile bract with glands, =6, E: T gland, =200, —
F: T.s inflorescence above the level of attachment of the female cyme, =28 G: T.s. base
of female flower showing glands on tepals, =39, — H: Diagrammatic transverse section

ol Lhe inflorescence, (mf=male lower; §f=lemale flowers; b =Ilower bract; g

el ;

hr=Dbracl; p=perianth; in=internode; be=hbract of the female eyme; fo=female cyme;
det =dorsal carpellary trace; ghr=gland tipped sterile bract; eb=vascular hundles of the

braclt midribh — note the stele-like arrangemenl ol thie Tsiamal les)

Bot. Notizer, vo
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mesh-like in appearance with glandular
cells lining each space (Fig, 3 k).

Monadeninm laeve STarr and M. sehubei
(Pax) N. E. Browx

The evathium in Monadeninm rescmbles
that of Syradeniom in its biseriate invo-
luere and differs mainly in its involuere
being open on one side o or helow the
middle due to incomplete connation of
bracts. The cyathium in both species of
Maonadeninnt is subtended by a large, folia-
ceous braet which is fused with the hase
of the involucre (Fig. 4 A, B). The bracts
of both series are adnate and form a sym-
metrical cup at base. The outer involuere
is more succulent and bears a gland at its
top as in Spnadeninm, which is interropted
al the opening. The inner involuere con-
sists of five membraneous, laciniate bracis.
Their involule margins are connate later-
ally so as 1o form partitions between the
male glomerules, Four (M. schoabei] or
d—0 (M, fneve) Euphorbio-like male flow-
ers are found in ench glomerule associated
with “hracteoles” (Fig. 4 C, 4 H). The female
flower s long-stalked and becomes ex-
serted as its peduncle bends oot throngh
the opening of the involuere, It shows a
reduced 3-lobed perianth, and a tricarpel-
lary pistil with three hilobed stigmas [(Fig.
165 4D).

Microtome

sections at the base of the
cvathivm of Menadenfim reveal two lai-
eral evathia as in Spnadeniom concealed
inside common bract (Fig. 4 F. 4 H). The
stele of the main peduncle first gives off
traces to the folinceous bract and the bract
the abortive cyathia

surrounding (g
4 EJ. Then two steles depart for the lateral
cvathin which are organised in a plan
essentially similar o the main cyvathiom

though all the flowers are abortive (Fig.
4 Gl A little above the emergence of the
steles for the lateral eyathia, five steles
depart from the stele of the main axis for
the five male glomerules and their soh-
tending bracts. Three traces depart from
cach stele for the bracts after which it
forms 4—6 traces for the male flowers
(Fig. 4 F, 4 K). The bundles of the axial
stele, after traversing the peduncle, give
of f three traces into the three lobes of the
perianth and then vascularise the pistil
as in Acalgphe indica (Fig. 4 D). Thus,
though the eyathinm is externally zvgo-
morphic, it is cup-like and radially svm-
metrical at base; this facl shows that it
has evolved from an actinomorphic ances-
fral type, The nectary is fed by numerons
strands formed by the radial division of
the Dbundles of the outer involucre (Fig.
4+ 1).

Fuphorhia 1.

The cvathi in species of this large
genus is typically regular with a uniseriate,
cup-like involuers; minor variations arve
noticed in the number of flowers in each
glomerule, presence or absence of brac-
teales' and number of glands, and their
size and shape, In E. prostrata only 4 or
3 glands are present: in £, hirta the glands
are small and spherical; in £, nieadin they
are large and cushion-shaped (Fig., & A,
5 Hj marginate flat and cup-
like. Some taxanomists place species which
show petaloid (E. margineda) or horn-like
(. drocuncaloides)  appendages for the
nectary in a separate genus Agaloma (Fig.
3 FF1. The number of male flowers ranges
from numerous to one [12—8 in £, nionlin;
4—3 in E. dracencaleides: 2 in E, thymi-
jolin; and one in E. prostrate and FE.

and in K,

Fig. 3. Synadeniuwm groamndii,

A An entire eyvathium,

. — B: Ls. cyathiunm, >6. —

:: A male flower and ils bract, x11. — 13—z T.s. cyathium at various heights, =349

H—K: T.s, gland at different levels,
tary; mjf = male MNower; ff

<3, (i =inner involucre:; of =outer involuere; r=nec-
female flower; sac
af the male glomerule; e =ahortive evathinm,; b =traces of involucral hract;

stele of abortive evathinm; st =loteral stele
nh =neclary

|r||l|1||1'h; J':ll‘.r=|:|t‘|iv|'||~|r|v|~r. pf— [.ll'dl:lnrh' ol [Frll:L|1,= fluu'l.'l':_ gJe= gl:u'll:lllhil‘ eellal,

Baof. Notiser, vol. 124, 1071
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hirta) : these may (£, nirafia) or may not
be associaled wilh bractecles (Fig. 3 G,
3 Hp. The male flowers are monandrous
and naked:; the femule flowers are mostly
naked: in some (K. marginatie) they show
a vesligial, disc-like perianth. In £. nivwdic
the evathia become male by abortion (Fig,
5K,

Harer (1925) studied the anatomy of
the cvathium in several species of Eaphor-
B and Found thab its vase
markably uniform, So the

ar plan is re-
anatomy of only
a few species is studied here and the im-
portant features are highlighted.

. nivolic 15 an arborescent, broad-
leaved species; such species are supposed
to be the most primitive and transitional
between FEuphorbin and other genera like
Synadenium and Monadeninm., Transverse
seclions at the base of the evathinm show
two lateral abortive eyathia each covered
by its own bract (Fig. 5 ). Similar eyathia
bt which are fertile are noticed in £, ro-
thierna (Fig, 5 L). These lateral cyathia are
fed by branch steles which deparl from
the stele of the peduncle, The origin and
emergence of traces for the bract and male
flowers of the glomerule in species of Eu-
phorkia resemble those in Menadenium
and Synedenium, Afler giving off the three
hract traces the

inner vascular bissue of
each stele breaks up into as many bundles
as there are male flowers in a glomerule,
The ‘bracteoles’ present in E. nivulin are
non-vascular. The bundles of the main
stele extend Lo the base of the female
flower; here they form three dorsal traces
and three pairs of ventrals for the three
arpels (Fig. 5 E). In E
vestigial bundles are left after the emer-
gence of the five lateral steles which fade
oul in e pistillode.

The vasculature of the nectaries varies

C mipulio, a few

with their size and shape. In E. hirfa in
which they are small and spherical, the
bundles remain concentrie and unhranched
and fade out at the base of the gland
{Fig. 3DI}. In E. drocunculoides the lat-
erals of adjacent bracts branch and form
numercus strands which traverse the nec-
tary; some strands situated at the extreme
margins extend into the appendages of the
gland (Fig, 5 G). Where the glands are cup-
like (E. marginato) the nectary  bundles
form an open ring. The vascularisation of
the nectaries in E. mienlia recalls that in
Synadeninm. The bract later vive off
strands to the ontside which divide radially
to form a rving of closely placed strands
in the it region of the in-
violuere while the braet midribs and some
laterals enter the bracts, IHigher op the
ring-like region breaks up inte five thick,
cushion-like glands which stand alternate
Lo the lobes of the involuere. The bundles
which enter each gland branch further
within the gland (Fig. & K, 3 M),

lower suce

Poinsettia (Gran.| Hovse

The anatomy of the cyvathinm of P. pul-
cherrima (WiLLp,) Gran,, P, heterophylia
(L) K. & GiE., and P genicifata (Onr.)
Ki. & Gke. was studied. The evathin in
Potnsettio ocenr in pleiochasial or dichasial
clusters the branches of which show a
monochasial tendeney, The involuere is
uniseriale and symmetrical. It bears only
one cup-like lateral nectary making the
cvathinm slightly zvgomorphic (Fig. 6 A).
In cyvathia of P. genicolata situated at the
centre of the pleiochasinm 8—10 glands
are noticed (Cropzat 194%7) while in simi-
lar evathia of other species five glands are
neliced on the involuere (DHRESSLER 18946G1),
This shows that the evathium of Poinsettio

Fig. 4. Momadeniom. A: Enlire inflorescence of M. facere, <3, — B—L: M. schabei, —
B: Entire inflotescence, *3. — G A male flower and its bract: =11, — 13: T.s female
flower, = 30, E—1I: T.s. |:':|.'||I|'|i|||u al varions hl,*i;':hh-_ G w39 rest =22, K: T.=.

cyvathiom of M. feape, <25, [be
minle I'Ian-r; lf.l

bract of the exathium; g=gland; bi=bract traces; ff=/fe-
perianth; ar=abortive cvathinom: #ib=traces of involucral hract; amg= stele

ol male glomerule; ab=pectary bundles; of=ouler iovolucere; ii=inner invelucre; bri=
hracteales).

Baot. Kotiser, vol. 124, 1971
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is dervived by reduction from an ancestral,
acltinomorphic S-glanded {(FHuphorbin-like)
eyvathium. This conclusion is also borne
out by the present studics in P, pnfcher-
rima in which four vestigial, non-vascular
glands are noticed in addition to the fune-
tiomal one (Fig. 6 F, 6 ().

The vasculature of the organs of the cyva-
thium of Poinseftio resembles that of K-
pharbia closely (Fig. 6 B, & C). The num-
ber of male flowers in a glomerule ranges
from 17—13 in P. pedehereimag 1o 6—4 in
P, heterephglte and P, genicafate (g,
6 ¢, 6 D). Bracteoles are found in associa-
lion wilh male flowers in P, polelerrime.
While the laterals on other sides
remain unbranched, those on the side of
the functional nectary first form two V-
shaped ares of bundles by their division.
These run together and form a compressed
ring of closely plyced bhundles. These give
of I seme strands towards the centre, While
the bundles of the ring traverse the thick
succilent wall of the nectary, those al the
centre extend to the floor of the gland or
slightly to the inner margin of the cup
{Fig. 6 I, 6 G).

Pedilanthos tithymaloides (1) Poir.

The morphology of the cyathinm  of
Peditant his s very difficnlt 1o interpret.
Though Binoca (18903, MicHagLis (1924)
and ThRoLL (1928) described the develop-
menl and structure of the evathiom, it
I

wined incompletely understood 1011 the
pul DrESSLER's (1957
graph which is illustrated by drawings and
photographs of cleared preparations, The
arguments and figures presented by Diress-

lieation of TN~
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LER (1961 p. 80) for deriving the strongly
avgomorphie evathiom of Pedilantfies from
the actinomorphic cvathivm of o pdortio
are quite convineing,

The evathia of Pedilant s ocear in ter-
minal and axillary dichasial or monocha-
sial clusters. Each main evathivm is sub-
tended by two “cyme bracts”, in the axils
of which potentially fertile cyathia are
found. The involuere in Pedilami ins s
uniserinte. It is rounded and cup-like at
base as in Manodendum where it is Tormed
bw the fusion of five bracts of equal width.
Higher up the bracts become dissimilar
due o unequal growih and econsequently
malure eyvathia beeome oblique (Fig. 7 A,
7 B The most important characteristic of
the eyathium is the development of a spur
(“appendix” of older terminclogyi. This
is a1 compound structure which involves
all the bracts though not in equal degree.
In the full grown eyathium, two bracts
are anterior, two lateral and one median
axd posterior, overlving a fissure. The
posterior braet is massive sl two-lobed
i Forms a chamber inside which foor
frze glands are enclosed (Fig. ¥ B, 71).
Sinee the spur above the region of allach-
mentl of the glands is formed always hy
four lobes, DRESSLER (1957 homologises
the spur lobes to the appendages of the
glands similar to those found in Agalone.
The male flowers of Pedilonthing are na-
ked and monandrous and female Flower
long-stalked, naked and provided with a
pistil of three uniovalate carpels, o simple
stoul style which is slightly 3-lobed at the
apex. Abmormal eyvathia in which cach
gland is replaced by a pair of structures
are reporied.

Fig. 8. Euphortia. — A—E: E. hirte. — A

Inflorescence opened on one side, =11, —

B, C, E: Ts. evathium at different heights, =39 — I: T.s. base of pland, x5, — F, G:
E. drocanciloides. — F: Enlire l.'l_\'il.”'li“l'l'l.. =17, — G L.s, L'}'iltl'l.il]lll.. — H—L: E.
nieuli, H: Entire cvalhiom, > 3. I: T.s. base of evathiom showing abortive lateral

cyathia, w23,

of E, rothiana showing fertile lateral cyathia,

at the level of glands,
b= hract traces; nb
cyathium: smg=slele aof male

glomerule;

— K: L.s. part of eyathinm, note pistillode, =22 — L: T.s base of cyathium
<28, — M: T.5. part of cvathinvm of E. nivofia
([l = Temale Flower; mf
ry bundles; ay-—=appendaged gland, p=pistillode; ac

male flower; ge=gland; br=hract:

abworiive

bl ==bractesle; fe=laleral cyathium; pme

peduncle of main evathiom|.

Bot, Notiser, vaol. 124, 1971
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The ovigin and emergence of lraces for
the bracts and male flowers in Pedilan-
fhos are similar to those of FEopharbio
{Fig. 7 D). The traces for each bract tra-
verse as ils midrib and marginals. The
midrily gives off a few branches hut these
do not enter the glands. Each gland is a
douhle structure as in Enphorhia and s
fed by marginals of adjacent bracts. The
lateral pair of glands are supplicd by the
upper marginals of the anterior pair of
bracts and the lower marginals of the late-
ral pair: the median pair are vascularised
b the upper marginals of the lateral pairc
and the marginals of the posterior bract
{Fig. 7 H, 7 I}, This shows that the gland on
the anlerior side is suppressed. The bract
bundles continue their course in the lobes
of the spur. The vasculature of the femuale
flower resembles that of Eaplarbia,
Dressier (1957) remarks that the 2vgo-
morphy of the eyathinm of Pedilont s is
evident also in the variation in the nomber
of male flowers in the different glomerules
of the same inflorescence. In the present
studies it was noticed that in one eyvathiom,
four glomerules showed 4—3 male flowers
while one had only one flower (Fig. 7 C).
It waos nlso noticed that there is a tendency
towards suppression of one oF twio male
glomerules, so that in cvathia with five
involueral bracts, four or three male glo-
mernles This disturbs the
numerical and structural relation between
the bracts and male glomernles and aeeen
tuales the zyvgomorphy. In such cases, the
sterile racts received their vascular supply
from adjacent lateral steles (Fig. 7 E—().
The vasculature of the Female flower re-
sembles that of Acalgppha indica (Fig, 7 K.

;
were mwobiced,

DISCUSSION

Twor different views have been ex pressed
regarding the phylogeny and evolution of
the inflorescence in angiosperms: (1) that
the solitary axillary flower is the simplest
ancestral type and that the elaborate and
complex forms are derived from it by ag-
gregation and condensation (Parkm 18914);

Bot. ¥otizer. vol. 124, 1971
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and (2] that the complex tvpes like the
panicle (CELAkovsky 1802; NicELr 1884;
PiLceEr 1922 ar the dichasinm (Woonsox
1935: RICKETT 1944) represent the most
primitive tvpes and that the simpler as
well as condensed forms are derived by
reduction. However, as VEXNKATA Rao
(1965] has pointed out, evolution of the
inflorescence n not have progressed in
the same set patterns in all families and
may have occurred differenily and some-
times along more than one line in different
families. The trends of evolulion in any
particalar group can be visnalised only Ty
intensive comparative studies of the inflo-
rescence in Lhe existing members.

For an understanding of the phvlogeny
of the inflorescence in any family lwo
things are essential: (o) reconstruction of
the ancestral type of inflorescence and (b}
formulation of the evolutionary trends in
it. Thongh the inflorescence in Eaphor-
hinceae shows such a range of variation
as is noliced in few other angiospermous
Familics, of the ancestral
infloreseenee is not a diffienlt task  be-
canse, as in the case of evolution of the
flower (VENKATA Rao & RAMALAKSHMI
1968}, in the inflorescence also, reduction
seems o be the Kevnote of evolution. One
interesting  feature notieed  in Euphor-
is that redoction in the inflorves-
progressed  syonchronously  in
vegelative and reproductive parts of the
different taxa,

A comparison at this stage of the course
of evelution in Euphorbiaceae with that
other lwo which
cactoid habit (Asclepiadaceae amd Cacta-
ceae) is hound to be interesting, In Ascle-
piadaceae reduction is evident from the
leafy Lo the leafless condition (Stapelieae)
and from the panieulale and diehasial in-
florescences to the solitary axillary flower.
It the flower itself has remained remar-
kably constant in structure and has saf-
fered littlle reduetion. On the other hand,
it has even undergone bizarre enlargement
as in some Stapelias. In Cactaceae, reduc-
tion is noticed from leafy, elaborate vege-

reconstruction

cence  has

in the familics shw
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IFig. &, Poinseltion, — A:
P geniculata, H 11

Entire evathium of P, pulelerrim,
{3: |l.u.'.l'n.flr'r.'.uuu
midrily, broct marginals and steles of male and female lowers, 22, E:

S 18 B—0: Tk, evathinom of
I3: T.s. |:-:-|1'l al L] Fwinnm \|'|-:|'|'\.'III:_: baranict
22 T.s. partl ol

imvaluere in the region of the funclional nectary showing branching of the bracl laterals,

<22 — F: T.s, vestigial neclary, x4&. G: Tos evathium at the level of the neclary, =140,
mf=male flowers; fg=functional glands; ff=female flower; i=involuers; bt =hract
Iraces; pf=peduncle of female Nower; ab=nectary bundles; fl=bract laterals; bm—=hbract

midrily; sff =slele of Temale Nower; smf

tative body and panicolate inflorescences
(Pereskioideae) to leafless stunted form
and solitary axillary flowers (Opunlioideae
and Cerenideae) but the (Mower remained
complex and elaborate in structure. In
Euphorbiaeeae on the other hand, reduc
lion in size of the plant body, leaf, in-

sleles of male Tlowers; g

vestigial glanc),

florescence and flower have progressed
synehronously and consistently in the vari-
ous taxa. All stages of reduction are noticed
from lorms showing arborescent  halat,
large compound leaves, elaborate mflores-
cences and complex flowers to those show-
ing herbaceous and cactoid habit, reduced

Bot, Natiser, vol, 124, 1971
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inflorescences and extremely reduced flow-
ers. 5o by correlating the varions Pealures,
the ancestral type of infloreseence ean be
vasily reconstrueled.

Fuor the sake of convenience, evolution
of the inflorescence in Euphorbiaceae is
deseribed under three heads: (o) evolulion
of the simple tvpes: (B evolution of the
condensed types; and () evolotion of the
reduced types (cyathia),

a. Evolution of the Simple Types of In-
florescence

The inflorescence of Jitropha curcas
[Jatropheae) is a large terminal dichasiom.
Dichasia of also oecur in
Hyaenanehe globosa of the tribe Hymeno-
cardiese |HUTCHIXSON 1969). In J. curcos,
u hermaphrodite flower occurs al the lower
dichotomies while higher up the flowers
hecome male by abortion and show pis-
tillodes. The hermaphrodite flowers are
dichlamydeous, heterochlamydeous, penta-
evelic (obdiplostemonous) and pentamer-
ous in 2l floral whorls exeept the gynoe-
cium:  they also  show  alternipetalous
glands. These are the most elaborale flow-
ers in the living Euonphorldaceac. Since
these flowers are found in associalion with
arboreseent  habil, and large palmately
compownd or lobed leaf, the Joatrophene
seem o deserve the first place in the phy-
logenetic sequence of the tribes thouogh
Huromssox (1968) gives it the 18th rank.
However, the dichasiom of J. cureas ean-
not be taken as the ancestral tyvpe for the
family Dbecause reduction has already oe-
curred in floral structure (and in the num

male flowers

ber of ovules to one per carpel). It ean,
however, be taken as the nearest approach

Fig. 7. Pedilanthus tithymaloides, — A: Enlire evathiom,

to the ancestral
living taxa.

type found among the

By combining the floral structure of
Wielandinn (which has pentacarpellary pi-
stil) and Jafrophn, VENEATA Rao and
Ramarasssyr (1968) have shown that the
aneestral  flower of Euphorbiaceae  was
hermaphrodite and pentamerous in all flo-
ral whorls [KgCsAs , 5Gigy]. The presence of
glands and the tvpicallv obdiplostemonons
condition of the androccivm in these [low-

ers show that the aneestral Euphorbiaceae
are nearer to the Geraniales rather than
to Tiliales as HurcHixsox (19649) thinks, By
combining the most primitive [lower with
the most primitive inflorescence we ca
now visualise the anecestral inflorescencse
of Euphorbiaceae as a dichasium in which
all flowers were hermaphrodite,  penta-
evelic and pentamerous in all the floral
whorls. From such a type, all kinds of in-
Moreseence including the peculiar pseu-
doraceme of Acalypha indica tvpe with a
truly terminal female flower can be de-
rived mainly by redoction. During  the
course of cvalution, reduetion aceurred in
the lenglh of the main and lateral axes of
the mfllorescence, in the number of flowers
them the  pedicels of
flowers: n shifl oecurred From  the
terminal to the axillary position of the
inflorescence.

horne on and in

ilso

The panicle seems 1o be the nearest
approach to the dichasium and  derived
from it by less regular and more diffuse
branching. Terminal and axillary panicles
are noliced in several laxa, vie. Ricinus
Chrozophora  roftleri, U poea
hoedetotii, Degpetes afretli, Heoea braozi-
fiensis, Muallatns phitippinensis ete. Often

N ITRRIE HI‘-“‘1

3. — R: Ls cvathium, X3

C—0G: Transverse sections of cyathia at the base (col in plame A—A) showing origin of
hract traces and steles of male flowers, 22 — C: Cyathium with five male glomerules of

'“'1II |1 e IFI"iJr.‘\ II‘II.I'I:' RN |II'-II1' |.|El'I\'I.'T. = .Ij

Fee(i: Cyathinm with three male glomerules.
{cut at level B—H), 22 —

flower; ff=female [lower; B =hbracl

glomerule; sf

I: Vertical section cut higher up.
Mower, =22, { ph=posterior bract; f=lateral bract; alr=anterior hract; g
Traees:
stele of female flower; deb=dorsal carpellary bundle; ol =median lateral:

E: Cyathinm with four male glomerales.

H: Vertical section towards hase of appendix
<92 — K: T.s. female
glamd; mf=male

nh= pnectary Dbundles; smy=stele of male

veb=ventral carpellary bundle),
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these plants arve arborescent and  show
compound or lobed leaves. The (Nowers
have hecome monochlamydeons and uni-
sexnal but in some taxa the male flowers
show numerous stamens (Aicinns),

In the pseadoraceme of Acalypha tndica
tvpe, the which
oeenrs at the first dichotomy of the an-
cestral dichasium seems to have persisted
and formed the long-stalked terminal fe-
male flower, Reduction in the lateral axes
resulted in the formation of clusters of
unisexual flowers lower down, The pseu-
doraceme of Croefon type (in which a few
femuale

hermaphrodite  flower

flowers ocear at base and some
can be derived
from Aeelypha indien tvpe by elimination
of the terminal female flower. In all other
tvpees of inflorescence also except the oya-
thinm, the terminal female flower is sop-
[rressed.

The uniaxial racemes and amentoid
spikes noliced in Excoecarin  ogellochn,
Hymenocordin acida, and species of Aca-
lypha (eg, A willersiona) and Codiaenm
seem to be derived from the panicle by
suppression of the lateral branches. In
somme laxa the Mowers occur either in ses-
sile elusters [(Hreaecaria) or eymules [some
Codlizear) showing elearly that they are
derived  from  paniculate  inflorescences,
Since the main axis of the inflorescence
nol suffered muoch reduction in the
ahove infloresecices

male glomerules above|.

has
types, Lhe FemLn
amenfond

When reduction oceurs of the main axis
of the inflorescence reduction  in
pedicels) the inflorescences hecome shorl
spikes or strobilate clusters or globose
heads as are noliced in Hassiarlico didi-

[with

mestermon and some members of Hippo-
manieae. Complete reduoction of the main
axis, not accompanied by g redoction in
pedicels, would result in dense axillary
fascicles as are noticed in Srismanthos
sinensis of Codiacae and some members
of Mercurialideae, Progressive reduction
in the number of flowers in a eluster leads
to the few-flowered fascicles (Phgflant fus
niruri, Agyneie bacciformis) and ultimately
to the solitary axillary flower {(Pleoglle fues
emflica, Rregnia rhamapaoides) which marks
the culmination of reduction in this line,
The last two types arve Ffound in association
with herbaceous habit, small simple leaves,
short [dwarf) branches of limited growth
and small, unisexnal monosehlamydeons,
few-stamened flowers.
The writer's views regarding the evolu-
tion of the simple bypes of inflorescence
are shown in Fig, 8 A—N.

Cne Feature noticed in this line of evolu-
Licnn is the absenee of an organ (involucre)
which integrates the flowers of an inflores-

cence even when they are clustered. The
development of an involuere is charactor-
istic of the other two lines of evolution.

b. Evolution of the Condenszed Types of
Infloveseenee

feature noticed in the
infloreseence in
ral angiospermous Families (Umbelliferas,
Fnbizeene, Compositae, Proleaceoe ele.)
is the tendeney towards redoction in the
flower-bearing region of the peduncle and
the consequent aggregation of the flowers
into flower-like elusters or psendanthin.
This is accompained by the aggregation

A important

evolution of the SeVEe-

Fig. 8. Dingrammalic represenfation of the evolution of inflorescence in Euphorbiaceae
(other than evathium). — A: Hypothetical ancestral dichasiom with all hermaphrodite
flowers, — H: Dic iumn  of J'rurupl'nr cireas wilh |14,-rr||.;||||||'-:|1|i|:{' flowers at bhasal di-
cholomices and male flowers higher up, — C: Floral diagram of a hermaphrodile flower,
— I¥: Panicle. — E: Pseudoraceme of Acalyphe indica. -— F: Pseudoraceme of Crefon bype.
— i Kacemes of Codioeam sp. — Hi Catkin of Acelgpha spo — 1 Globose head of Hippo-
(TTERNTEHTN Ji Dense axillary Tascicle of Erismonthue sp. — K Two-flowered axillary
fascicle of Phylfenthes nireri. — L: Solitary axillary flower of Hregnie rhampoides.

M, M: Floral diagrams of female and male flowers of Hregnie. o L.s. inflorescence of
Dleehampia roezliana  (ff = lemale flower; bb—bhasal bracts; in—=internode; gsb=gland-

tipped sterile bract; mf=male flower).
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of the bracts of the circomference fowers
into one or more series forming the in-
villuere, As Goon (19560 remarks, the in-
volucre 15 the most important single ingre-
dient which integrates all the ecomponent
flowers of an  inflorescence.
e im is established, it shows evo-
Intionary trends which are similar to those
noticed o the evolution of the flower, viz.,

Onee e

connation, adnalion, reduction and ampli-
fication of organs as well as their traces,
and  progress towards svgomorphy  and
unisexuality. These trends are noticed in
of both condensed as well
as reduced tvpes of inflorescence of Eu-
prhorbiaceas, These two tvpes, however,
cannot be derived from each other; bolh

the evolution

of them secm to be derived from a com-
mon ancesteal (Acafigpha indica) tvpe of
infloreseence,

The inflorescence of Ihilechampia has
been described by several bolanisls as “re-
markable” in Euphorbiacese on account
of ils conspicuousness amnd aggregation of
the flowers., In B, roezlionn it is a con-
densed paniele. It shows close resemblonee
b the infloreseence of Aealypha indiea in
the perianthed male and female flowers,
in  polvandrous condition of Lhe
flowers and even in the presence of a
joint in their pedicels, The inflorescence

miale

of £, reczliana seems lo be derived from
that of A. imdica by: elimination of (he
flower, retention of four
male glomerules, several foliacesus bracts
of which only one is fertile and bears a
oyvme of female flowers, and I some con-

lerminal Female

densation of the main axis. Some of the
struclural fealures show that the inflores-
cence is ol a

low level of organisa
Though the bracts form an incipient in-
volucre they show decussate arrangement

Th.

and nel the whorled condition character-
istic of the typical involueres. The pre-
sence of an internode between female and
male flowers, the aHachment of the male
flomerules at different levels on the axis,
the pedicellate nature of the male and fe-

Eot. Notiser, vol. 124, 1971
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mile flowers, the retention of some empty
bracts and the convex nature of the recep-
tacle are primitive features which show
that it is a far cry from the inflorescence
of fhdechampio to the cvathium. There is
nothing in the inllevescenee of Daleeham-
pia to justifv the statement of CRonzar
(1940) that it marks the “colmination of
the structural  possibilities  of  the cva-
thinm™. The lateral position of the Female
flowers in the inflorescence of Daleclom
pia shows that the evathium eannot be
derived fram it.

The inflorescence of Anfhostema sene-
gedensis was available only for morphologi-
cal studies. It shows an involucre of four

bracts cach of which bears a [lal, rhom-
boidal gland, Inside this involucre arve
found four invelucels of male flowers

“spread out in a semi-cirele in front of a
solitary female flower” (THISELTON-IIWER
1), Each male involucel contains an
outer sevies of four larger bracts and one or
twio inmer series of smaller bracts which
surround #—12 male flowers. The male
Mower is monandrows and shows a cap-
like, +—0-lobed perianth at the joint of ils
stalk (g, oA
perianthed and shows o pistil of three
unicvulate carpels and a simple, stout style
which is slightly 3-lobed al the apex as in
Faleehennpien,

). The female flower is

[t is difficult to say decisively without

analomical studies whether or not  the
female flower of Anthostema is central
(terminal). From morphological studies,

The

from

inflorescence
Dicelee e price
tvpe by further redoction. The involueral
bhracts have become whorled amd the male
glomernles and female flower are hrowght
nearly to the same level, Only one female
flower out of the eyme seen in Daleeham-
pi seems to persist, The presence of seve-
ral series of bracts around the male clusters
and the cup-like perianth in the male
flowers show that reduction has not ad-
vaneed [ar when compared to the typical
cyvalhium.

lateral.
derived

it seems Lo bwe
seems o be
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Fig. O,
B: A male {lower,
thiwm sp.. >3 E:

flower; mei-

Lndhvastema senegalensis, —

. Evolulion of the Bedueed Types of In-
floreseenee (Uyathia)

The earlier taxonomists regarded the cya-
thivm as a hermaphrodite flower. Laler,
Lamanck [1788)
fgquoled From DaEssies 10570, it is now

as  suggesied  first by

aveepted by all hotanists as o condensed

inviluerate cluster of unisexual flowers
i an advamced stage of reduction  (for
literature ef. Scrivaipr 1907; Haser 1925;

SCHOUTE 1937; CrotzaT 1936, 1937), The
term evathium is used here for an inflo
reseence which s actinomoerphic {at least
in the basal region) and in which the cen-
tral female lower s surrovnded synnme-
trically by 4—5 clusters of male flowers,
all of which are subtended by an involoere
of cne or more series of bracts which bear
glands, S0, there are five ingredients in
the evathivm, viz. (1) the infloreseencs
axis. (21 the female flower, (3) the male
glomerules and associated bracts, {(4) the
involuere and (3] the glands,

As already pointed out, the first lask
towards the wulerstanding of the phylo-
geny of the evathium is the reconstruction
of the ancestral inflorescence. This can be
done by synthesising the primilive features
noticed in the organs of the evathia of the
living gencra.

<11. — L: Plan af the inflorescence. — 1)
A male flower of fiehosfemrme Ah.
male involueel; il

A An inflorescence (withoul mvolucral bracts), =<3

mflorescence of [hplacya-
w11, Tk |:-|'|'i:|||[|:|: ” f1'|11|:|<'
involueral bract: brhract).

The uniformity in the organisation of
the exathinom as o whole as well as in the
structural Teatuscs of ils organs, espeeially
male and female flowers, and even in the
less important features like the presence
of two lateral {(funclional or alortive) cva-
thin associated with the main eyvathiom,
show that the evathinom is monophyvlefic
as some previous investigators also  be-
lieved

The cvathium is now accepted as a ver-
lically shortened inflorescence axis; so the

ancestral  inlloreseenee must have been
amentaid. Sinee the crgans of the eva-
thivm surround the female flower sym-

metricaliv, the apcestral inflorescence must
lave been radially symmetrical.

The female lower is always central even
when the evathivm is externally zygomor-
phic as  in Monadeninm,  Stenedeniiem,
Pedilanthus and Cobanthus, Bs stalk s
merely the continuation of the main pe-
dunele {so the lerm gynophore should not
be applied to it). 5o there must have been
a Female flower (which itsell seems to be
terminating the main axis of the
ancestral inflorescence. The fact that the
emergence of the pistil oulside the in-
viluere s conduclive first o pollination
and then to seed dispersal seems to have

sessiled

Rnt. Motizser, vol. 124, 1071
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led to the retenlion of the long stalk in
nearly all genern of Euphorbicae. {(Eloeo-
prhorbio is the only genus in which the fe-
male flower is sessile: this genus has dropa-
ceous Fruit). In Synodenium, Maonedeniom,
Dichostermma and Cabanthus the female
flower shows a 3—4 lobed perianth, while
in olher genera this is either vesliginl or
completely shsent. 8o in the ancestral eon-
dition, the female flower seems to have
been perianthed, The protection afforded
by the involucre seems o have led to the
complete reduction of the perianth  fef,
reduction of the calvx in flowers of Com-
positae) .

The male flowers are monandrous in
most genera, the only evidenee that they
are flowers and not stamens being provi-
ded by o joint in the stallk, The part below
the joint is considered (o e homologons
to the pedicel and that aboeve o the fila-
ment. Evidence for this is given by a cup-
like membrancous perianth at the joint in
the male flowers of Dichostermma  (Fig.
). In Celgeopeplus which shows  the
most primitive male flowers among Fuo-
prhorbieae, two stamens are found within
the cap-like perianth (CropzaT 1941, S0
it is evident that in the ancestral condition
the male flowers were pedicellale, peri-
anthed and provided with two or more
stamens. Numerous male flowers are fonnd
in the glomerules of some taxa like Poin-
setlice pefeherrinm and Saphorbio nioalie
which shows that there were numerous
male Flowers i the glomeriles of the an-
cestral inflorescence. The presence of mem-
brancous hract which sulsen glonmmerule
‘hracteoles' interspersed

and which are
among the male flowers shows that in te
ancesiral eondition theres were individual
and common bracts for the male Mlowers.
Due to the protection given by the in-
1th
aof the male flowers became eompletely
reduced. Though the male glomerules are
commonly whorled, in some taxa (like
Painsettio pulcherrime} they are placed in
a spiral manner which faet has been com-
mented wpon by several investigators.

voluere, the bracts as well as the per

Bat, Natiser, vol, 124, 1971

CROZAT (1938 dismisses this fact lghtly
remarking “it is wholly irrevalent in my
Judgment whether or not the male flowers
in Enphorbio show a spiral ratio amenable
to fractional expression bheeause the cva-
thium is a shortened floral axis and not a
foliate branchlet™. However, in view of
the fact that a whorl is a condensed spiral,
this evidence is very signilicant in showing
that the male glomerules in the ancestral
inflorescence were disposed in o 275 spiral
on the elongaled axis Dbelow e
flower.

lemale
shown
that the male flowers in each eluster are
arranged in a dichasial evme the branches
of which show a monochasial tendency.
This arrangement scems to be reminiseent
of the ancestral dichasivm of the family.

While the structure of the female and
male flowers of the evathium in the dif
lerent Euphorbicae is relatively uniform,
considerable noticed in the
numhber and arrangement of the bracts in
the involucre. This not only shows that the
involuere has evolved at different rates in
the different gi

Anatomical studies have

T '
variation 1s

nera but that its evolution
progressed  independent of that of other
organs of the cvathium. 50 the involuere
should provide important clues to the
phivlogeny of the evathium, the velative
evidulionary
liomships  amiong
hearing genera.

Sinee the invoelucral bracts subtend the
male glomerules and since the vascular

stalus  and  the  inler-rela

the different  cvathiom

supply ol bhoth the organs is eomimon, it
is generally supposed that the involueral
hracts belong to the male clusters. Bual
factual evidence disproves such a con-
clusion: Firstly one of the "hracteoles™ of
the male flowers usually  subtends the
whaole glomerule and appears 1o be the
braet; that the in-
il bracts do not belong to the male
glomerules: secondly in size as well as tex-
ture, the fleshy, folinceous, persistent, vas-
cularised involucral bracts appear guite
different from the scaly, membraneous,
non-vascular bracteoles: fhirdly the in-
voluere in some genera is multiserinte or

COTEN this shows

volue
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hiserinte; even if the bracts of the inner-
mast series are taken as the bracts of the
male flowers, the homology of the super-
numerary bracts of the outer series still
requires explanation, These facts point to
the of several accessory, free,
folinceous bracts below the region of male
glomerules in the ancesteal infloresecnee,
which were also disposed in a 2/5 spiral
like the male glomerules themselves, Pro-
bably these bracts were fertile in the an-
cestral condition and therefore fleshy and
persistent, and became sterile with specia-
lisation into the involucre. Condensation
of several eveles of the spiral in which the
bracts were disposed would give rise to
multiserinte involuere of several super-
posed, free bracts as are noficed in Idplo-
cyaf i (Fig, 9 1), This genns therefore
seems to represent the most primitive in-

]
X istence

voluere among  the living Euphorbieae,
(Even if it is a bad genus and does not
deserve a generic status, its involuere can
be taken as atavistic representing the an-
eestral condilion). With progressive reduoc-
tion amd condensation, the original spiral
would give place to the whorled condition
and the involuere would become Bi- and
When
synchronously in the male glomernles
involucral bracts, the glomerules wonld
become axillary to the bracts as both are
disposed in a continuous spiral. Since il is
usual for the af elosely
superposed organs o beeome fused, the
vascular supply of the male glomernles
and the involucral bracts would become
adnate.

A perusal of the literature on the mor-
phology of the neclary in angiosperms
shows that there is o tendeney on the parl
of bolanists to read more meaning into
it than is sctuallyv present. This has led
to some confusion in the interpretation of
floral morphology especially in Monochla-
myvdeae in which the nectaries are inter-
preted as modified sepals, petals, stipules,
slamens, carpels and organs sui generis,
The same tendency is noticed in the inter-
pretation of the glands of the involuere,

. [
uniscriate, these PPHHCESSCS dHeCur

voscular Lraces

Some botanists regard them as foliar ena-
tions while oihers consider them ramular,
Glands oceur on variows planl parls in
Fuphorhinee: as  pairs  of  extra-floral
nectaries an the top or base of the petiole;
on marging of fertile bracts {Acalfypha
indica), on stevile bracts  (Dedechampie),
on the thalamus (Jelropha) and on tepals
(Dedecthompia). It is guite unlikely  that
structures which show such diverse posi-
tioms could represent modificalions of any

plant parts: they secm o be only enations
of the respective organs. However, igno-
ring the evidence of comparative morplus-
logy, HageEr (1923 interprels each gland
on {he s of Euplwarbio as a pair of
sterile male clusters which have fosed with
the bract tissue. This explanation has been
accepled by Cromar (1942) and EamEes
(1961, Haner's interpretation is based on
the fact that each gland is fed by two lat-
eral bundles of adjacent hracts and these
bundles sometimes  (Poinsettio  palcher-
rimir] divide radially and form o stele-like
ring of bundles. However, the vasculature
of the gland shows mneh variation in dif-
ferent genera according to its size and
shape and therefore by ilsell connot offer
logy. The
ary hundle

any explanabion as to ils he
stele like of the
also does not indicate its ramular natore;
o similar division is noficed in the midrib
bundle of the lower bracts of fxelecfumpia
{ef. Fig. 2 E). The presenl studies have
shown that the bracts in all genera studied
are Jd-bundled and that the bundles feeding
cach gland are only the laterals of adjacent
biracts. 50 the glands of the involuere seem
to be foliar enations as DRESSLER (1957)
also believes.

In this connection, the occurrence of
pairs of extra-floral nectaries at the top of
the petiole in several tribes of Euphor-
ae (Chrozophoreae, Gelonicae, Mae-
ngeae, Hureae, Ricineae, Crotoneae and
Hippermanieae of HUTCHINSON) appears to
he particularly significant. The folinceous
bracts which subtend the female flowers
must be regarded as modified vegetalive
leaves. With reduoction in the petiole of

division neet
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such bracts, it can be supposed that the
glands assumed a marginal position on Lthe
lnmina. These glands were probably non-
vaseular in the ancestral condition  and
later became vaseolarised with specialisa-
tion, as is noliced in Proteaceae (VENEATA

Rao 1967). 5¢ in the ancestral inflores-
cence  each  involueral brael maust have
horne  two marginal  glands, Inereasing

connation between the bracts after they
become whorled must have led to the fo-
sion of the glands belonging to the adjacent
hracts in pairs. This conclusion is suppor-
ted by the anatomical evidence [(presented
abowve)] and also by leratological evidence.
In some abnormal evathin of Kuphorlia,
Poingetlin and Pedilanthos, each gland was
replaced by a pair of organs so that the
involucre showed 8—10 glands instead of
the usual four or Five. Neoguilloominia
seems to show the most primitive tvpe of
nectary  in Euphorbieae. Five pairs of
glands are noticed in the cvathium. These,
however, do not occur on the rim of the
involucre but as pairs of structures which
radiate from  the female
[t can he supposed that the involuceral
bracts in Neaguitlamminig are 3-lobed and
that the lateral lobes which bear the glands
ar volute, a condition commonly noticed
in several other geners.

Now, by combining the primitive struc-
lural features of the different organs of
the evathia enumerated above, the charac-

central flower,

aneeslial Lo
the cyathiom can be given as follows: Tt
is an amentoid structure with a  long-
stalked, terminal, perianthed female flower,

teristies of the infloreseence

severnl glomerules of male flowers helow
disposed in 2/5 spiral on the axis, each
containing numerous hracteate, pedicellate,
perianthed male flowers with two or more
stamens, and several eveles of folinceons
hraets helow the region of male clusters,
which are also disposed in 2/5 spiral. each
bract bearing a pair of glands on its mar-
gin. It is intercsting to notice that all the
above listed features [except some details
of strueture of the terminal female flower)
are found in the inflorescence of Acalypha

Bab. Xoliaer, vaol. 194, 1971
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irelica, Howewver, this itselfl canmot be taken
as the ancestral inflorescence because ()
the terminal e suffered
some reduction and does ot conform 1o
the tyvpe commonly noticed in cvathia and
(&) the lower foliaceous bracts are ferlile
and bear cymes of female flowers, Bt it

= flower has

can shill be regarded as the nearest ap
proach to the ancestral inflorescenee found
among the living Euphorbiaceae and as
the ideal starting point for the derivation
af the cvathium.

From this ancestral tyvpe of  inflores-
cenee, evolulion seems to have ocourred
along different lines mentioned above vie.
connalion, adnation, reduction, amplificas-
tiom of organs as well as their traces and
progress lowanrds eyvgomorphy and wnisex-
uality.

Comdensalion of the axis and reduction
in number of bracts led to the whorled,
multiseriate, biseriate and uniseriate ypes
of involucre. When this is associaled with
complete  (Syonoadeninm)  or  incomplete
{Stenadeninm, Monedeninm) connation and
adnation, completely cop-like or
pletely  eup-like, open
result. Evolution in the male glomerules

ineon-
involucres  would
consisted in the elimination of bracts, re
duction in perianth, in the number of sta
mens to one per flower and in the number
of Mowers o one per glomerule, The ter-
minal female flower itsell suffered Tittle
reduction, the only fealure of evolution
noticed in it being the loss of its perianth.

Exoluticn in the glands consists in the
connation of the original neclarics in pairs
so that their number Tirst equalled that of
the involucral bracts, Then redoction -
courred to four (Pedilonthusy, 4—3 (Ko
phorbio prostrata) or o one (Poinsetiin.
In Cutanthns one gland becomes suppres-
sed and the surviving four fuse in pairs.
Amplification of the neclaries as well as
their vascalar supply is also noticed in
due to the development of
petaloid (K. marginate) or horo-like (8
dracunculoides, Agofoma) appendages. In

somme laxa
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Painsceitio the single nectary becomes large
and cup-like and shows abundance of vas-
cular bundles,

Coincident with reduction in number of
the vrgans of the cyathivm a gencral re-
duclion oceurs in its size and the size of
the involueral bracts from large succulent
(Poinsettio) to small membraneous struc-
tures (Eupforbic fdcta, . prostrata) . Evo-
lutiom is noticed from radial to eygomor-

phic symmetry which is brought about
either hy (a) incomplete union of the in-
volueral Dbracts  (Moncdeninm,  Sleivade-
i), ar (B structural modification of
the bracts, or (¢ suppression of some
members of different whorls, viz. male
glomerules, and glands (Pediont s, Poin-
settiee, Coboret s b Pedifoodd s and Calaon-
this show the most strongly zvgomorphic
eyathin among Euphorbieac, In some tnxa
like Dichostennng amnd  some  species of
Fuphorbia (E. nivufia) the eyathia become
male by abortion. Taking into account all
evolutionary trends, the small eyathium of
I, j’]rrm.frufr! with biraets,
G4 pglands, 5 monandroos male flowers
and a naked female flower seems to mark
the culmination of evolution in the eva-
thinm: it resembles a small monochlamy-
deous flower with Py A5 Gy,

The inter-relationships among the vari-
ous cvilhivm bearing genera can now be
birielly  considered. The genus Fiplocga-
Fhitm stands oul from the other genera in
its multiseriate involuere of free gland-
tipped bracts which seems 1o represent the
most primitive condition. However, in the

tneinbrancois

structure of male and female flowers, the
genus has attained the level of Huaphorbi,
This illustrates clearly that the different
argans of the evathium evolved al different
rates and independent of each other.

The three genera Synadeninm, Monade-
mieem and Stecedeninm resemble each other
and differ from other genera in their
biseriate involucre. They differ from each
ather in varving degrees of connalion and
adnation of the involural bracts.

Neaguilfanminio and [Nehostemma have
uniseriate perianth but the glands occur

radial to the female flower. The simple
thick glands of Mekostemma seem to be
devived by connation of the pairs of glands
found in Neoguilleesmi i,

All genera with svinmetrical uniseriate
mvolucere and glands situated on the n-
voluere seem to form one line of evolution.
viz. Calgeopeplus, Enplorbice, Elnecophor-
hier, Euphorbiodendron,  Agefome,  Chn-
reesyper, and Pofnseliia.

The genera with zyvgomaorphic cyathia
which show stroctural modification of the
involucral bracts and suppression and fu-
sion of glands vie. Pedilantfurs, Cubantfins
and Fithymelns form another line which
is an offshoot of the Euaphorhio-line,
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sources of error in the determination of arm ratios of chromosomes,

Four different ressons for arm ralio variation are discussed:

1. Unsynchronized contraction of chromosome arms.

2. Different wavs of mensuring chromosomes, ie. on drawings and pholos, respec
tively.

5 of treating received dala.

4. The human factor, e, different persons independently measaring and ealenlafing
arm ralios from the same chromosomes,

INTRODUCTION

In eyviological investigations it is often
desivable o identify and describe indivi-
dual chromosomes. The two chromosome
characters most commonly employved are
relative length, ie., the length of an indi-
vidual chromosome in per cent of the
todal length of the haploid complement,
and arm 1 index, r-index|, ie.,
long armd/short arm ratio. During eviolo-
gicul routineg work the present authors
have found that the arm ratio may be o
sommewhal ambiguous characteristic. The
[rresend intended oo illustrate
some of the main problems involved. Con-
cerning centromeric positions, the nomen-
LEvax et al

i (arm

paper is

clature  recommended by

(1S s followed.

PREVIOUS OBSERVATIONS

Several authors have discussed the prob-
lem of chromosome diagnostics (cf. BoTh-

ot

sER 1970). The observable chromosome
morphology is inlloenced by a number of
factors, both biclogieal and technical.
SviArpsox (19453 found that in Salmoni-
dac  the long chromosomes are
rapidly than the short ones
hetween prophase amd metaphase. WICE-
pos (19489 obtmined the same results in
Anurans and Urodelians, The results of
Svinpsox and WICKBOM may be gener-
alized o apply  to individual  ehromao-
some arms. However, in living material of
flaemanthas and Legeofom, Bader (1959)
found that all chromosomes are shorlened
in a similar way in all stages hetween late
prophase and telophase, independently of
their dimensions,

SasaKl (1961} observed in colchicine
treated mammalinn  material that  long
chromosomes vary more in relative length
than short ones, Long chromosomes are
usually more contracted by colchicine
treatment than short ones, This applies

O
tracted more

Rot, ¥atiser, vol. 124, 1971



fith B. BENTZER ET AL.

also to long versus short cromosome arms,
which means that the arm ratio is more or
less modified by colchicine treatment. Sy-
BENGA (1954 showed in Secole that dif-
ferent  pretreatments, eg., oxvguinoline,
Lromnaphthalene, and colchicine, influ-
ence the chromosome set in similar ways.
He also pointed out that different squa-
shing pressures frequently affeet the chro-
mmosome length as well as the arm ratio,

Comparing some different methods of
measuring chromosomes, SYBExNGA found
that direct measurements with an ocolar
SCrew measurements on
photos, both at high magnifieation (100 3
ail immersion lens|, are the mosl accu-
rate. Measurements on photos laken at a
lower magnification (40 dry lens) were
considered less exact.

SIMAK (1962} and MATERN & SIMAK
(1968, 1969, working on Larir, paid spe-
cial allention to the problem of reversal
of order. Le., confusion of non-homolo-
gous chromosomes, They also discnssed
arm reversals, i.e., confusion of the arms
of more or less m (metacentric) chromo-
somes, which will
arm ralio, since this 15 a prior defined
as long arm/short arm ratio. MATERNY &
SiMak (1968} found that reversals of order
can not be disregarded if the difference
in length between two chromosomes is
less than 11 per cent. To avoid arm rever-
sials they estimaled that the mean differ-
ence in arm length must be more tham 20
per cent. Essap et al. (1968) called atten
tion to the fact that if four similar chro-
mosomes are artificially grouped two and
two on the basis of arm ratios, the diffe-
rences between the pairs might well be
significant and thus incorrectly tend to
confirm the initial distinction. They also
presemted a method, based on compari-
soms of vartances, to calculate the degree
of fidelity with which the individual chro-
mosomes of a sel can be identified
presented by MATERN & SIMAK
1964,

Lewrrsey (1931) emphasized the error
obitained by measuring ehromosomes Iving

micromeler o

lend o incrcase the

[also

1964,

Bot, Notisor, vol, 124, 1971

not quite horvizontally but in an oblique
posilion. However, Lhis source of error is
to some extent eliminated when using
sipuash technigque instead of sectioning,

AIMS, MATERIAL AND METHODS

The present investigation
elucidate two main problems;

1. How large are the differences in arm
ratio when homologous ehromosomes are
measured in different stages of conteac-
tion? Are these differences dependent on
the centromeric position?

2, How large are the variations in arm
ratios obtained by different persons inde-
pendently measuring the same chromo-
somes, a) in camera-lucida drawings, and
br) in photographs? Are these variatlions
dependent on the centromerie position?

To answer the first question, material
of  Fritillaria  erhardii Boiss, & OrpH,
{Greece, Northern Sporades, Pelagos) was
used. Three pairs of marker chromosomes
with dilferent arm ratios were

attempls to

measured
i ten cells at different stages of conbrac-
tion in the same root tip, The total length
of the measured cliromosomes was used bo
cxpress Lhe degree of conlraction. The arm
ralios were calealaled from meassorements
on camera-lucida drawings.

T answer the second gquestion, material
ol Futipe cretica Bowss, (Greeee, Kikladhes,
Naxos) was unsed (Fig., 1), The anthors
indepemdently drew and measured five
marker chromosomes in 1 cells from the
same rool tip, The same cells were photo-
graphed 3100 1D
dinmeters, respectively) and the arm ratios
were calculated from measurements on the
photos. For  lechnical chromo-
some no. & was omitled when measuring
the photographed cells. When chromoso-
mes were dravwn with the aid of a camera-
Iucida, special attention was paid to;

[magnification and

Feas0ns,

1. Keeping the mirror at a
angle,

2, Adjusting the position of the prepa-
rations so that the images of all chromo
somes were drawn at the same spot.

constanl
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FFig. 1. Photo of

o somatic melaphase plate of Tufipa ereticn Boiss,, 3n=24, The
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indicale he different chromosomes used in the present investigation.,

The mensurcments were carried out
with an accuracy of 0.5 mm. To illustrate
the chromosomal variation, 95 %s eon
limits (m I 9g[E)
When two lines do not

overlap, the difference hetween the mean

lidenee werg used in

the diagrams,

values is significant al .;1|||||'r|'{i::|||;|||,'|.\ the
1 "o lowel

Before Mxation the plants were manored
with a nutriment solution and placed un-
der strong light, Root tips were pretreated
in a l:1 mixture of 0.3 "o colchicine and
I I'l..lll H- ;Il.'u'lil'rl\.\qllil'll!ll[nl' |.1||' t"ﬁ'il- I]l!'ll_l_"\
and fixed in Acetic aleohol (1:3). The
siquash leehnigque deseribed by OSTERGREN

amd HEXEEX (1962) [ollowed. Aller
staining with Feulgen, the root tips were
treated in oa e. 5 Ve water solution of pee-

tinase for about two hours,

WS

RESULTS

1. ¥V ion Caunsed by Measoring
Chromosomes in Different Stages
of Contraction

Measurements on differently
marker chromosomes of
veuled that
By oretpin o

conlracted
Fritillarian e
m chromosomes

(nos, 1 and

constant arm ratio, whereas

Boi, Motiger, val, 124, 15971
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Fig. 2. YVariation in arm ralios in three paics of marker chromosomes at different stages
of conltraction | Frifitfariee erfhoordii) .

=t sublelocentric mos, 3 and 4) aoed pesult obtained  corresponds  rather well
st subtelocentric o telocentric (nos.  to those of Svinpsox (1945) and Wick

5 and 6 chromosomes show a decreasing
ariability of arm ratio with incrensing
degree of contraction (Figs. 2 & 3). This
is presumably not eansed by ervors in the

measurements, since in that case an oppo-
site trend wonld be expected (see Figs, 3
and 43, It seems likely that homologons
chromosomes are nol completely synchro-
nized with respect to conlraction. This
applies particularly to the long arms of
=t chromosomes (cf. Bosg 1936). The

Rat. Notiser, val. 124, 1971

RO | TE.

It was also found that in st ad § chro-
mosomes the arm ratio decreases with
inereasing degree of contraction (cf, Fig.
). This result would be expected if the
arms  are contracted at different rates
The more terminal cenfromeric position
a chromosonie I'lil“. the more ||1'l|ﬂ'll.rl|11l:'l.'1!
is Lhis effecl. In msm chromosomes it is
negligible. When the arm ralio excecds ¢,
4 special care should be taken that the
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Fig. 3. Arm ratios of three pairs of chromosomes plotted versus degree of contraction
{ten cells measured), Each homologous chromosome indicaled separately. Dols=m chro-

MOSHes, rings

measurements are carvied oul on ehromo-
somes ot the maximum degree of contrac-
fiomn,

2. Errors Cansed by Technical
Difficulties

When arm ratios were measured and
saleulated by several persons independent-
Iy, differences were found in st [pair no.
2 and ¢ (chromosome ne. 5 chromoso-
mes, o ansm chromosomes  {(pair no. 1),
on the other hand, the results obtained
by different persons were very similar.
Figs. 3,6 & 7 give the arm ratios measured

stochromosomes, S Ures

I chromosomes (Fritilfaria eefendii) .

for two pairs of chromosomes and one
single SAT chromosome, The messure-
menls were carried oul on, I} camer
lucida drawings, 2) photographs with a

medinm magnification [ 5000, and 3)
photographs with a high magnification

(281000, The following conclusions can
be drawn from the data oltained:

1. msm chromosomes (Fig., 5): The dif-
lerent methods of measuring gave almost
the same The variation in arm
ratios obtained by different persons was
very moderate,

2. st chromosomes (Fig, 6): Less varia-
found i measurements rom

resulls.

tiom was

Rol, Notiser, vl 124, 1471
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15.01

50 0.0 50

10,0+
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'I
ant?® %
1.0 #--p-l-------t-t-.--"" length-units of
L J
i the changing arm
| ' ; : -
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FIG. 4

Fig. 4. Diagram indicating how arm ratios inerease (vertical axis) when the length of one

chromosome arm is :1|||:||||r:1{¥r| lo decrense (horizontal axis) and the other is kﬂpl al A

constant length, Originally the chromosome is supposed to be metacentric with bolh arms
O length unils.

photographs than from drawings (the same
chromosome drawn by each pes
pendently). In some cases the arm ratios
otained from drawings by different per-
sons showed significant differences. 1t thus
appears preferable to measure from photo-
graphs, more or less independently of mag-
nification.

on inde-

It chromosomes (Mg, 7): Only mea-
surements from drawings were available.
Considerable variation was found in the
drawings by different persons. Arm ratios
of ¢ chromosomes should consequently e
given with rather wide limits. Probahly
the wide variation depends partly on dif-
ferences in drawing technigque.

The confidence limits are generally
wider the higher the arm ratios are, The
measurements made by different persons

Bot. Neliser, vol. 124, 1971

on drawings varied more than those made
on photographs. It is possible to make a
rough  est ion of the magnitude of
errors  originating from  the process of
drawing by comparing 1, 2 and 3 in Figs.
5 and 6. The variation increases with
increasing arm ralio: this applies o mea
surcments from bolth drawings and photo-
graphs. However, the tendency is more
evident in the drawings. The reason for
the confidence wider when
tios increase is at least partly
illustrated in Fig. 4. The diagram indi-
‘ates that a very small mistake in mea-
suring the short arm of an sit

limits to be
the arm r:

chromo-
some affects the arm ratio considerably.
In order to obtain a more accuratle
value of arm ralio it 15 necessary Lo meda-

sure more than 5, probably 10 cells from



ERRORS IN CHROMOSOME MEASUREMENTS 71

Chromosome pair no 1 Chromasome pair ng. 2
A —i— A ——
] [ ] ——
1 c —— 1 c ——
(] . [} e, S
E - i E .
o —i— A it
2] —— B ——
2 C —— 2 c et
o —— D ——
E —— £ —e—
& i A —i—
B —i— 8 .
3 C —, a c ——
=] . =] g —
E —y— E it
+ 1 ' r 4 + $ r
1.00 150 200 300 3.0 400
FIG.5 FIG. G
Chramosome nio &
ﬁ -
Figs. i—7. Confidence limits for arm ralios [r]
B * ' based on measuremenls from ¥l drawings, 2§
e f— . photos = 3100, and J) pholos <8100, A, B, G,
I3, and E indicate measurements made by dif-
o ey e ferent persons, — Fig, 3; Chromosome pair
E " - ne. 1. — Fig. 6: Chromosome pair no. 2. -
Fig. 7: Chromosome no. 5. Confidence limits
t + r  based on measurements from drawings only.
500 530
FIG. T

each individual (cf. Figs, 8 and 9) . In each
cell the arm ratios of the two homologous
chromosomes of pair no. 1 and pair ne. 2
were separaled into two classes (high values
and low values, respectively; of, Figs. 12
and 13}, In pair no. 1 this arrmngement
gave rise to significant differences. between
the homologons ehromosomes. I pair no.
2 the difference between the Inigh and

low classes was somewhal less obvious.
The differences found in chromosome pair
no. 1 may indicate structural heterozygo-
sify, bul may also depend on the combined
effects of other sources of variation.
“igs, 10 and 11 illustrate confidence
limits for the arm ratio mean value of
chromosome pairs nos, 1 and 2 in the ten

cells studied. The data indicate that there
Rl Notizer, val. 124, 1071
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chromosome pair no. 1
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FIG. 8

culations from 10 measured cells, Intervals

chramosome pair no 2
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[n ] B —ip——
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4 1 t r
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FIG. 2

Figs. 83— Confidence limits for arm ratios (r) based on '|':l|'|||-1|’h (= BI00), Interval 1: eal

and 3 calewlations from 5 measured cells

pach. A—E are measurements made by different persons. — Fig, 8: Chromosome pair

T, l.

are true differences between cells with
respect o arm ratios of the same chro-
mosomes. Chromosome pairs nos, 1 and 2
give similar resulls. Thus there are appar-
cnlly true differences between cells with
respect fo the contraction of individuoal
chromosome arms or parts of them.

CONCLUSIONS
In order to restrict the errors in
ratio determination as much as possible,

Baot, Notiser, vol. 124, 1971

Fig. #: Chromosome palr no. 2.

the  following should  bhe

met:

requirements

1. The degree of contraction of the

chromosomes must be uniform amd  as
high as possible. The absolute length of
the chromosomes in cells compared should
not differ by more than c. 10 %a.

2. At least ten chromosome sels should

I mensurved from cach individual,

4. Arm ratios cannot be given with the
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chromosome pair chromosome pair
1 e —p— L] no. 2 ——
7 —— 3 b
3 - 3 ——
4 [——— i ——
5 —— 5 i
& il & b fl—
' it ? Lo
] L ] Gl
-] e el ] e T
o = " e tl—
+ 1 + | | I r
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FIG.1D FIG. 1
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2 B 2 ——
1 - — z | —— i
E F § e f— F ——
t t . : t + r
1.00 .50 2.00 3.00 3.50 4,00
FIG 12 FIG 13

FIH‘.. 10—11. Confidence lmils Tor arm ralios (¢) bhased on '|||il:'|h'|\ { = JH100F from ten cclls
(1—10 Fig. 10: Chromosome pair no. 1. Fig. 11: Chromosome pair o, 2.
Figs. 12—13. Confidence limits for arm ratios (r) calcwlaled from phelos [ <8100), Ioter-
val 1 imelwdes the five highest r valves oblained by one person and interval 2 the five
lowest. A —BE are caleolalions made by different persons. — Fig, 12: Chromosome pair
no. 1. — Fig. 13: Chromosome pair no. 2.
Baot, Motiser, vol, 124, 1971
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same accuracy for st and § chromosomes
as for m chromosaemes.

4. In the course of an investigation all
measurements and/or deawings should be
made by the same person.

A, Structural heterozeygosity can be re-
vealed by measurements only if the dif-
ferences exceed 20 %0,
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Potentilla Goulandrii, Dianthus Stamatiadae, Onosma

psammophilum, drei neue Arten der griechischen Flora

ARSTRACT

Von K. H. Rechinger

Naturhistorisches Museum
Botanische Ableilung
A-1014 Wien, Osterreich

REcHiNGer, K. H. 1971, Potentilla Goulandrii, Dianthus Stamaliadae, Onosma psam-
mophilum, drei neue Arten der griechischen Florn, — Bol. Notiser 124: 75—81.

Patentille Gowlandrii is deseribed from ME Voorinos in W. Macedonin, 1t is a very
Iurgv-ﬂnwwn'd species resembling members of the P, recta group in habit, but dif-
fering, e.g., in its leaves, calyx, amd shape of the style

Diventhas Stomatiadae, collected near Servia in W, Macedonia, is a distinct species
slightly resembling 0. Balbizii in habit. It is characterized by wery shorl sheaths,
and flowers in 3—G-flowered heads with lanceolale, almost enlirely herbaceous

epicalyx-seales,

Chnosmae psammophifum from maritime sand near the mouwth of the river Strymon
in E. Macedonia has 2 strong, wirddy, binnehed stem, and elongated, leafy floriferous
branches. It is prominently heterophyllous. Taxenomically it appears 1o be raller

isolated,

Potentilla Goulandrii REcH. [, sp. nov.
Fig. 1 & 2.

FPerennis, plu ulis. Canles floriferi
2o—dd cm oalti, ascendentes vel suberect,
purpurascentes, pilis longis albis  rectis
antrorsis £ appressis laxivscule usque
densivuseule  obsiti, Toliati, in tertin vel
dquarta circiter parte superiore corymbose
ramosi el loriferi, Folia basalia el caunlina
infima peliole laminam circiter aequante
suffulta: petiolus pilis albis antrorsis +
rectis simplicibus obsitus; lamina digitata;
folicla plerumgue 7-na, erasse herbacea,
viridia, longitudinaliter plicata, nervatura
tenuissima reticulata oculo nudo vis visi-
bili, oblongo-cuneatn, marginibus integer.
rima, apice rotundato-lruncata et inciso-
tridentata, 10—22 mm longa, antice in
statu explicato usque ad 7 mm lala; folia
caulina inferiora stipulis magnis usque ad
16 mm longis, inferne usque ad 5 mm
latis, omnine herbaceis, ¢ basi semiovaia

subsensim caudato-attenuatis, supra glab-
ris margine longe antrorse ciliatis pro-
visa; petiolus lamina brevior; lamina e
foliolis 7 composita, foliolis  qu
fulits  hasalibus proportione  longioribus,
angustioribus, linearibos, usgque ad 35 mm
longis, 4 mm latis, marginibus subparalle-
lis, obsclete remole serralis usque subin-
tegris, antice truneatis of brevissime ri-
dentatis, pilis longis rectis antrorsis impri-
mis secus costam medianam e margine
sparse ohsitis, ceternm glabris; folia cau-

1 in

lina superiora el ramealin decrescentia,
stipulis aulem non redoetlis, lamina ad
lacinias paucas lanceolatas acutas reducta.
Bami inflorescentine stricti, virides, gquam
anlis foliagque * densius pilesa; practer
pilos longos simplices antrorsos glandalace
nonnulloe stipitalne minulissimae evolu-
tae. Calyeis Incinine owvalo-lanceolatae,
aentae, sub anthesi inerescentes, usque ad
1536 mm, herbaceae, facie glabrae, mar-

Bat. Natizer, val, 124, 1971
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Fig. 2. Fotenbille Goplondreii HEcH, T, — A
Bhile, B: Kronblall, C: KReleh, [VE
Fruchtknoten mit Griffel, — A—C natiirliche

Goreddle, 10 3,

gine longe antrorse albo-ciliatace: epicalycis
lnciniae lanceolatae, aculae, vscue ad 83
mm, facie longe antrorse albo-pilosae. Pe-
tala 15 , late corvdata, flava, an-
tive leviter late emarginata, Stamina 2—3
mmi, antherae £2 mm longae, flavescenti-
viremles, Styvlus sublerminalis, basi valde
conslrietus, lengitudine
crassiludine; stigma vix distinetum. Fruoe-
fus ignotns,

L

13 m

Borta HIES RTE fere

Macedonia eccidentalis: Mons
{rocky amrea under-
neath the Chapel of Hagios Panteleimon,
limestones), all. 1250-—1300 m”. STAMA-
TiADGE in Herlh, Goulandris 9619 (hoelo-
tvpatis W, dsoly pus herh, Goulandris).

Graeecia:

Vourinos, “Tsamin

IVie newe Art ist dem Begmiinder des
Bolanischen Musenms Goulandeis in Kifis-
sia besi Athen, Herrn ANGELOS GOULAXDRIS,
zewidmet,
chesten
recta, und
rwar wegen des weitans iiberwiegend ans
langen, einfachen Haaren bestehenden
[nduments mit . hirte #u vergleichen.,
Diie Kingsgelalteten, schmalen, an den Sei-
ten streng ganerandigen, nur worne kurz
d-zihnigen Blittchen der Grundblitter, die

P, Goilendreis st habituell @am
mil dem Formenkreis der P,

AUS GRIECHENLAND

=]
=]

noch schmdileren, parallelrandigen, an den
Seiten nur gane entlernt  kleingesfigien
Bliattehen der  Stenpelblitios
iiber die oberen Stengelblitter und die
Bliatler der Infloreszenzregion fast gleitend
in dic ungewdhnlich groficn kelchblilter
uherleitende Blattfolge, lassen P, (Gouland-
rii sofort als eine von allen hisher beschrie-
benen weil verschiedene neue Art erken-
e, Diese Auffassung wird bestiligl, wenn
man die Griffelmerkmale mit in Betracht
gicht; man vergleiche diesheziglich WoLr,
Bibl. Bot. 16: 43 (1908) fig. 2 oder HEGY,
IV, 2:R10 (1922 fig. 1109, Die Griffel-
gestalt der P Gowlfendreii deckt sich mit
keiner der dort dargestellten Griffeltypen.
Der Griffel der neuwen Art isk
stindig, am Ansalz stark eingeschoirt,
dann aber aulwiirls fast gleich dick; die
Narhe ist flach, kauvm breiter als der Grif-
fel. Immerhin Lt sich diese Griffelform
am natiirlichsten als eine besondere Maoddi-
fikation des Griffellvpus der Conostyloce
interpriitieren, Dafliir spricht die Eodstiin-
digkeit und die basale Einschniirung, Da-
gegen spricht freilich die von der basalen

: .
sowie  die

fast end-

Einschniirung bis zur XNarbe ganz oder
fast gleichbleibende Dicke des  Griffels,
wie sie senst meines Wissens  nirgends

realisiert ist.

Ohne hier auf phylogenetische Spekn-
lationen einzugehen, spricht die systema-
lisch isolierte Stellung der P (eowldondrii
fiir cine Deutung der Art als Palioende
mit.

Dianthus Stamatindae Beci L spe nov,

— Fig. &,

Perennis, dense caespitosns, mullicanlis,
florendi tempore rosulae steriles foliorum
el canles floriferi emortui anni praeteriti
adsunt, Folin rosularia graminea, 4—=6 cm
longa, 2 mm lata, viridia, subius subglan-
cescenlia, lota longiludine costa mediana
tenui sed prominente et marginibus cal-
loso-incrassatis percursa, acobissima, mar-
gine papilloso-scabridula, rectn vel sub-
Faleata. Caules floriferi =20 cm alti, erecti
vel subarcuati, herbacei, obtuse quadran-

Bat, Notizer, vol, 124, 1971
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guli, nodio
plerumoue breviler siricte pauciramosi et
florviteri. Folia ecaulina basi vagina brevi
membranacen caulis diamelro non longio-
ree coalita,

papillose-scabriduli, a sexto

basalibus  similia, paule bre-
viora, subangustiora, erecta vel cauli fere
appressa. Flores plerumgue 3—6-ni con.
ferti. Folia florum  fasciculos  fule
graminea, ima basi tantum  subdilatata,

ilvigquic + seariosa vel searinso-marginata,

ceterum  herbacea, foliisque caulinis om-
niney  similin, elevate plorinervia, magis
scabrida. Squamae calycinae 4, ¢ basi
ovalo-lanceolata  pallide scariosn subsen-
sim in mucronem foliaceum stricte eree-
lum quam  hasis scariosa circiter duplo
longiorem attenuata aculissima, quam ea-
Iyx paule tantum breviora, elevate multi-
nervin, scabra. Calyx ¢. 20 mm longus,
sublubulosus, in vel infra medium paulo
dilatatus, superne attenuatus, elevale mul-
tinervosus, papilloso-scabridus, nervis in
parte inferiore pallide scariosa £ evanes-
cenlibus, in parte superiore herbacea dis-
linctis; calveis dentes aculissimi, 7—38 mm
longi. Petalorum lamina supra purpurea,
subtus pallida, c. 87 mm, late obovato-
cuneata, margine argute sinuato-dentata,
haszi harbala.
Graecia: Macedonia oceidentalis: “On
the road from Larvissa to Kozani, 5 km
hefore the town of Servia (along the pub-
lic road on soft limestone elilffs), 18, VI
19707, E. StamarTianou 9628 (holotypus
W, isotvpus herb. GoULaNpgis),

1. Stamcticedne 35t Frau E. STAMATIA-
pov, der Entdeckerin aweier der drei hier
beschrichenen Novitiiten, gewidmet.

12, Stematioelae ist ausgezeichnet durch
dichl rasigen, vielstengeligen, ansdawernden
Wuchs, sehr kurze Blattscheiden und am
Grund kanm verbreiterte, nur am Rand
schwach hiintige, sonst durchaus krautige,
grasartige Hochblitter, die an Linge fast
die Kelehlange erreichen und durch pur-
purne, kurz gezgihnte, am Grund gebartete
Platte der Petalen. Dadurch kommit ein
Vergleich mit D). Balbisii SEn. in DC. in

Betracht, mit dem tatsichlich ein gewisse
hohituelle Ahnlichkeit hesteht, [, Beollisii
hat jedoch lockeren Wuchs, hreitere Bl
ter, vor allem aber viel lingere Blattsehei-
den, die an Linge den doppelten Stengel-
durchmesser Kurze Blattschei-
den hat 1, Stapvatiodae mit D), frifoscicula-
frrs KIT. in SCHULT. gemeinsam, der jedoch
viel Ningere und breitere BEilter hat, ganz
abgesehen von den weitgehenden Verschie-
denheiten in den Kelchschuppen und den
viel kiirzeren Kelchen, Damit erseheint
. Stametiodae als cine svstematisch recht
isoliert stelende Art.

erreichen.

Onosma psammophilum Reci. & RiEDL,
sp. nov. — Fig. 4.

Suffrutex, ¢. 40 em altus, erchre irrego-
lariter ramosus; rami florifer: elongali,
0—20 em longi, arcuati, saepe diffusi,
flexuosi, lMorendi tempore practer ramos
floriferos rosulas foliorum vel ramos in-
ferne nudos folia subrosulalim
congesta proferentes emittens. Indumen-
tum caulis ¢ selis nonnullis patentibus
pilis brevibus stellatim dispositis cinelis et
pube brevissima, crispula. Folia in mar-
gine, suprn pro maxima parte et sublus
secus nervam medianum setis patentibus
vel appressis tuberculis in facic supe-
riore tnbum plerumgue distinetis stellatim
pilosis insidentibus, sublus et
supra pilis  stellatim  dispositis
inferiore densissimis seta centrali valde
reducla et is simillima tecta, ceterum
glabra. I'olia cauling basi semicordala ses-
silia, 2—3x 1—1.5 em, prope basin latis-
sima, apice T rotondata, margine suhin-
crassato-subrevoluta, costa mediana sub-
tus prominente, supra immersa. Folia
ramorum (loriferorum numerosa, regula-
riter disposita, quam folia caulina pluries
minora iis ceterum  similia, in bracteas
transeuntia. Bracteae parvae, tertiam par-
tem calveis attingentes, ¢ basi subeordata
trinngulari-oblonga. Infloreseentia demm
elongata. Calyx florifer 5—6 mm longus,
laciniis late linearibus usque ad basin
liberis, obtusiusculis, selis nonnullis pilis

SUerne

o parte
in facie

Bal. Notiser, vol. 124, 1971
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slellatim dispositis cinetis et pube brevi
primo subappressis, demum patentibuos
vestitis, fructiferis usque ad c. 10 mm
acerescentibus, Corolla pallide Mava, £ 18
mm longa, sursum sensim paulo ampliota,
lsciniis hrevissimis latis, hreviter revolutis,
extra puberula, intus glabra, Nectarium
annuliforme basale glabronm. Antherae + 6
mm longae, anguste  lineares, basibus
colinerentes, apiee sterili brevi obsolete
mdentato incluso, Filamenta 12—13 mm
longa, 23 longitudinis corollae  adnata,
T 25 mm supra basin eorollae inserta,
lineares, tota longiludine fere subaequi-
Iata, in parte superiore plicala.  Stylos
2—3 mm longus, quam corolla sublongior.
Nucnlae plerumgue singulae, nigrescenti-
brunneae, albo-marmoratae, niltidae, 2.5

3 mm longae, ovoideae, subrostratae, oblu-
sae, in ventre obtuse carinatae,

Graecia: Macedonia orientalis: In are-
nosis litoreis compactis ad sinum Chephani
maris Aegaei ab ostiis Strymonis  flovii

occidentem versus, 21, VIL 1970, RECH-
INGER 39000 (holidyvpas W),
Ohiosma paammophiiliem st habituell

sehr anffallig. Das starke Yerholzen, die
ansgepriigte Heterophyllie, die ungewdhn-
lich stark wverliingerten, reichlich bebliit-
terten Bhitenzweige und die Neigung, aus
den verholzenden Sprofabschnitten Blatt-
rosetten oder Kurze, sterile Seitensprosse
i bilden, machen die Eigenarct des €.
penunaphilum in vegetativer  Hinsicht
aus. Okologisch ist das Vorkommen auf
kompaktem Sand bemerkenswerl.

Es Lilit sich keine unmittelbare Bezieh-

ung zn irgendeiner bisher bekannten Arvt
angeben, Habituell bestehen am ehesten
[ herein mungen mit haplotrichen Ar-
ten, wie €. rostelfatam und 0. (Subgen.
Podanosae) oriemlale ., mit denen aber
sonst keine engere Verwandtsehalt ange-
nommen werden kann, Damit ist erncut
hestiitigt, was sich bei jeder Beschiftigung
mit dieser Gallung zeigh: es ist eine Glie-
derung in monotypische oder ans einigen
wedigen Arten hestehende Groppen mig-
lich, die zusammen alle erdenklichen
Kombinationen von Merkmalen verwirk-
lichen, und meist cine cnge geo-
graphische Verbreitung haben, doch sind
die Bezichungen swischen diesen Gruppen
kaum mit Sicherheit anzugeben, Im TEli-
tenbercich besteht das hervorstechendste
Merkmal des 0. psammophiliem in den im
Verhiiltnis zur Liange der Korollen sehr
kurzen Kelchen, wie sie auch fiir die Arten
um O, echioides L. und O, Aucherianum
DE. chorakteristisch  sind, die aber im
iibrigen  keinerelei habituelle  Ahnlichkeit
mit 0,  psemmophifim aulfweisen.  Die
Wuochsform ist wie auch die isolierte sys-
tematisehe Stellung ein Hinweis darauf,
dall es sich um cine rechl alterliimliche
Sippe handeln dircfte.

Wegen des Namens und wegen des Vor-
kommens — am Mualkri
etwn 180 km ostlich vom Fundort des €3
prsearnarea plvileirm drangt sich ein Ver-
gleich mit O heterophgiivm GrISER. auf.
Dieses hat jedoch lout Originalbeschred-
bung viel Eingere Korollen und Kelehe
25 gegen 18 mm berw. 5—10 gegen 12—13
i intensiver gelbh gefirbte Korollen
und sehwiicher awsgepriigle Heterophyllie,

sehr

Sandstrand  Dei

Bot. Notiser, vol. 124, 1971



Tapeinia Comm, ex Juss,

of Galaxia obscura Cav.

ABSTRACT

(Iridaceae) and the Rediscovery

By D. M. Moore
Department of Bolany,
University of Heading,

Heading Rl 3A0), England

:'Ill.lill‘l“., . M. 18971, T:liwii'iill Comm. X Juss, (Iridacenc) and the rl.'lli!l\.l.'ll-l'l"l'_\.' of

Galaxia obscara Cav, -

Bot, Notiser 124; 82— 86,
The genus Tepeinie Cosat. ex Juss, (Iridac

ae) has hitherto been considered io

contain one species, the correct name for which is shown to he T, pumile (Forst.
F.p BanLpnow, fralaria oblsciira ['.k'l.'_. whil'h |:1,'H ol hﬂ,*u ween siee 1% J'cnlliw'iinn ]I-:l'
CoMMERSON, has been rediscovered in South Chile and Tierra del Fuego, A descrip-
tion, illustrations amd a distribution map are provided amd the species is shown Lo
comprise a second member of Tepeinie. for which the new combination T, ebseura

(GAav.) Do AL MooRE is muade.

THE GENUS TAPEINIA
Historieal Survey

During December and January, 1767—
68, when BOUGANEVILLE'S expedilion was
exploring the Estrecho de Magellan, Cos-
soN collectod a small iridaceous plant
which was later described as fria megel-
landea LaM. No details of the type loea
lity are given other than that the habitat
wis  “maritime rocks”. This specimen,
which is in the Paris herbarium, was used
by Jussizu (1789 ko ercet the monotypic
genus Tapeinfa. Whilst Cook’s second ex-
pedition was in Tierra del Fuego from 20
December 1774 te 3 Janunary 1775 the
ForsTeERs collected a plant to be deseribed
as Jria pumila Forst, £ the collecting
localily was either Seno Navidad, at the
weslh cnd of Isla Hoste, or the Islas Afio
Nuevo, north of [sla de los Estados.

WintpExow (1797) considered the La-
MARCK and ForsTER species to be synony
mious and, despite uncerlainly as to the
correct genus, there has never been any

Bot. Notiser, vol. 124, 1971

doubt about this among subsequent au-
thors, a view confirmed by examination of
the tyvpe specimens. HookEr (1874 took
up the name Fopeinia magelfanica (Las.)
I. F. GMEL., which has been widely ap-
plied o the species by later workers,
although some people have used the com-
hinalion T pumile (Forst. [ BAILLON.
The reason for this confusion is that the
two available basionyms, fria magellonico
Lasm, and {. pomile Forst, ., were botl
published in 1789, The part of LasMance’s
Encyel. Méth. Bot. in which the former
name appeared was issued  in Oetober,
1789 (RickerT & STarLeEv 1961), while
the Comment. Soc. Repg. Sci. Golling., 9
(for 1787—I1788), containing on pp. 13—
45 G. ForsTER's "Fasciculus Plantarum
Magellanicarum’, in which [. pumile was
deseribed, was reviewed ns a whole in
Gisttingische Anzeigen 1789 (H3): B33 is-
sued on 23 May 1788 (W. T. STEARN, per-
senal communication), This is conclusive
evidenee that the ForsTER name was pub-
lished duaring or beforve May, 1784 amd
accordingly must bhe the valid basionym
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for this species. The appropriate details
are as Follows:

Tapeinia pumila (Forst, 1)
PL.o13: 149 (1884,

Bamrox, Hisl.
Trein pumila Foerst, ., Comment. Gotting,.
ser, 2, 9:21, & 2 (May 1789).
I. magellanica Lasm., Encyel
3:334 (Ocl, 1789) Bl
Topeinie megellanica (Las.) ).
Syst, Veg, 20108 (1791).
Moraea mageliomicn (Last) WiILLD,, Sp. PL

Mdéth, Bol,

I-. GMEL.,

ed. 4, 1: 241 (1797).
Witserio magellonice  (Las,) PERS., Syn,
PL 1:42 (1805).
W. pumife (Forst., f), Vann, Enum, [Pl

248 | 180G).
Fehlhronema pumila (ForsT. f.)
Bot, Reg, 29 misc. 83 (1843),
TYPUS: Tierra del Fuego. Dec.—Jan.
1774—75. J. R. & G. ForsTtER (BM!).

HERBERT,

Distribution and Affinity

Tapeinia  pumila, which occars from
Isla de los Estados through southern and
weslern Foegia and  along  the Chilean
coast o its northern limit in the Cordil-
lera Celada, Prov. Valdivia (REED s.n., Jan.
[872, DM, is a fairly common species of
wel maritime heath and tussocky  sedge-

laned, most often  eoastal bul  attaining
an allitode of H00 m on Isla Desolacion
(DusEN 1800y and c. 1100 m in the Cor-
dillera The genus  apeinda, of
which until now T, pamile is considered
to be the sole represenlalive, comprises
small, cacspitose, perennial herbs  with
crowded, distichous leaves and is closely
related to Sisyrinchivm L. From which, in
aeldition to its hahil, it is distinguished by
its I=-flowered, teeminal spathe and by the
ovules and seeds being restricted to the
lower part of the loculi,

Pelada,

GALAXIA OBSCURA

Original Collection

Whilst the Bovcarwevitle expedition
was exploring the Estrecho de Magellan
west from Cabo Froward CosMyeERsox col-

lected another small iridaceous plant in
the mountains behind Puerto Galant, This
nily sent to A, L. DE
JussiEl, as was much of COMMERSON'S
material (GODLEY 1963), and forwarded
to CavaxiLLEs who based on it a new
specics, Galercin obseare Cav, described as
follows: “(i. Toliis subulalis canaliculatis,

|H|.=I[It WIS '.lll'||'=I. &

tnho corollae brevi. Planta  Sisvreinchio
affinis, Commerson  herh, magellanico.
Radix bulbosa. Folia imbricata, subulata,
ecanaliculala, acutissima. Flores solitarii.
Corolla monopetala sexfida  ochrolenca,
laciniis obtusis refusis, Staminum  tubus
corolla duple brevior, filamentis tribus

brevissimis terminalus, anltheriferis. Ger-
men inferum suboratum. Stvlus vaginatos
staminum longitudine, Fructus deest, Ha-
bitat haec plantula vix sesquipollicaris in
portum  Galant in freto
Magellunico, ubi eam reperit Commerson.”
[CAVANILLES 1788]. It has not proved pos-
sible to trace the type specimen of this
species, which is not with the CAvANILLES
collections, and the deawing preparved by
CavaxiLLes (1788 pl. 189, fig. 4] must
therefore be so designated. Most subse-
quent authors have placed Galexio ol-
senre in svnonymy with the species now
known as Tapeinta pimila. The only ex-
ceptions being Vann (1805), who eonsid-
eredd them o be different species, and
Poereic (1833), who gave G, obscurn as
a symonym of his Sisgrinchioon frigidam,
deseribed from Volein Anlueo in Prow,
Bio-Kio, Chile.

ke e

The Redisecovery of Galaxia obseura

In 1968 [ eollected a small, white-flow-
ered, iridaceous plant on an unnamed
mountain (547563 5, 66751 Wi near the
headwaters of the Rio Chico, some 4 km
inland from Estancia Moat on the north
shore of the Canal Beagle. The plant was
growing in a damp gravelly arca beside a
stream. together with Celtler sogitfata Cav,
and Viela tridentata MENZ.: only one po-
pulation, of abhout twelve individuals, was
seen.  Although  superficially  similar to

Bot. Moliser, vol. 124, 1071
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|"i'r£. 1. Trrpn"fnj'u abzepra (Cav) 13, M, Moore A—RB: Hahil - [ H||1'I:|1'||. flower. —
D: Stigma and anthers. — E: Vertical section of ovary, — Scale=12 mm for A & B, 4 mm
for C & E. 2 mm for 1), Drawn from Moore 1625 (L'TH).

Bot. Notiser, vol. 134, 1071
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GALAXIA obfe ura.

Fig, 2. Gofaria Cav. Photograph of type illu-
stration in Cavasinies' “Monadelph Llassis
Disserlationes decem’, plate 130, fig. 4 13,

Papeinia pumila, the plant obviously dif-
fered in its mueh less cacspilose habit,
less pungent leaves with prominent hasal
sheaths larger flower, This  plant
(Fig. 1) is elearly identical with Cava
NILLES' drawing of Galarie ohseura (Fig.
2] amd there is no doubt that these are
the same species, | hove subsequently had
the privilege of studving eollections from
5. Chile and Tierra del Fuego made by Dr,
E. J. GonLeEy, botanist with the Roval
Socicly of London Expedition in 1958
39, and have found three further sheets
of this same species, all eollected at high
elevations. Withoul doubt, therefore, Cos-
MERSON collected two similar species of
small along the Estrecho de
Magellan, the well known, widespread,
usually coastal Tapeinfa pumila and the
alpine Galaxia obscere, which has not
been collected since antil its rediscovery
by Dr. GopLey amd myself,

ol

Iridaceae

Galaxia obscura Transferred to Tapeinia

(eepferrier THUNE., as il is 1,‘1_||'|"|,':||1_|.\ deli-
mited, eomprises aboul four species and
is restricted to South Africa, Amongst
other distinguishing characters the planis
have a tunicate corm and a slender peri-
anth-tube, and the genus is therefore usu-
ally included in the tribe Croceae. Clearly,
Ltherefore, CAVANILLES incorrect in
placing his new species in Galorio, since

Wals

it hns a very short perianth-lube and
possesses o very short rhizome,  These
characters, together with its  undivided

stvle-branches, place the species in the
tribe Sisyrinchicae, where it is obviously
close to Sisgrinchinm and Toapeinia. As
noted earlier, Tapeinin is very closely
related o Sisgrincfinm, from which it is
distinguished by its habit, its 1-flowered,
terminal spathe and by the ovules and
seeds being  restricted 1o the lower part
of the loculi. Although of somewhat dif-
ferent habit, Goloreia olvsenrae possesses all
the above characters of Tapeinine and must
be referable to that genus. Unlike the type
species it has the filaments connate almaost
throughout their length, less crowded
leaves with prominent basal sheaths, a
slightly or unbranched stem and larger
Mowers (<% mm in 7. pumila). None aof
these characters suggests the necessity for
erecling o new genus, particularly since
Sizgrinchinm possesses o comparable vari
ahilitv in such characters, amd it seems
clear that Galeria absenre must be inelo-
ded in Tepeinfor, the appropriate combi-
nation eing as Tollows:

Tapeinia obseara (Cav,) 1} M, MooneE comb,
nov.

Gelerien obgenrn Cav., Monad., Class. Diss.

Dree, 341, ¢ 1HD fig, 4 [(1788).

PoNisgrinchinm  frogicddum PogEre.,

S5yn, PL Phan., 1 [1833).

Plant 3-—6 cm; stem simple or
1—2 hranches arising in axils of lower
leaves, usually solitary, enclosed by leaf-
with wvery short wvertical rhizome
ralher stoul rools, Leaves 2—8,

distichous, up to 3031

Bot. Notiser, val, 124, 1971
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lingar-subulate, acuminate, usually areu-
ate, glabrous, widening at base into an
open, pule searious sheath 83—18x4—10
mm. Flower solitary, terminal, exceeded
by upper leaves, Perianth 8—14 mm, cam-
panulate-infundibuliform, but frequently
unopensd and ellipsoidal, white or very
pale vellow segments  2.—4.5 mm
wide, the inner slightly narrower than the
outer, ohlanceolate,
shallowly emarginale, mueronulate, imbri-
sate, connate for hasal 1/7-—1/6, Anthers
ovoid, at same level as stigma; filaments
connale almost to apex. Style wup to 4
mm, [ililorm, J-lobed, the stigmatic lobes
undivided: ovary e 4 mm, obovoid—ellip.
sofdal, glabrous or with small (ufls of
minute hairs in upper part, 3-locular,
with ovules in lower half of each loculus,
Mature fruit not seen.

DISTRIBUTION: Fig. 3 Open ground
obove timberline [(515—720 m} on moun-
Lains along Canal Beagle and north along
the Chilean eoast o Isla Wellington (497
80° 5). Perhaps Turther north.

TYPUS: Chile, Magallanes, mounkains
behind Poerto Galant, xii—i.  1767—068,
COMMERSON 5. n. (CAVANILLES, Monad.
Class, Dhiss. Dee. b 189, fig. 4).

MATERIAL SEEN
Tsla € i
of HKio Ch

obluse to  fruncate,

Tierra del Fueguwo.
Estancia Moat, moundain at head
o [H475Y 5, GGETRY W), damp
ground beside stream, c. 17000 f1., 26, i, 148,
Moonre U ({BAB, K, LTR}; Isla Mavarino:
Puerto Williams, open tableland, . 2100 ft,
7. 1. 10958, GopLey 887 (CHR, K). Chile.
Magallunes: Peninsula Mufior Gamero, Seno
Aguila, open ground high on mountain, 27,
xii, 1958, GooLey 802 (CHR, K); Isla Welling-
ton: Puerto Eden, high altitude, 16 xii. 1958,
leg, Kuscuien, Gonrey 702 (CHR, K.
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Studies in Montia L., Claytonia L. and Allied Genera V
The Genus Montiastrum (Gray) Rydb.

By Orjan Nilsson

Department of Plant Taxonomy,
Universily of Lund,

). Vallgatan 18—,

5223 61 Lund, Sweden

ABSTRACT

Nicssos, O, 1071, Stodies in Montin L., Claytonia L. and allied genern V. The genuas
Montiastrum (Gray) Bvdbh, — Bot, Notiser 124: 87—121,

The genus Montiostrom  (Gray) Ryvor. (subfom. Monticideas, Portuloeacene) is
circumseribed and ils relations to the genera of the Mentin group are diseussed.
Its main characteristics are: 1. perennial or anmual, small herhs: 2. leaves allernate,
* linear and sessile, sheathing at the base; & stomata on both leaf-sides, subsidiary
cells often four: 4. inflorescences terminal or pseudo-lateral, pedunculate, common
nxis f!l1||'i|.{;3l1-| biract :|||r|‘||1|||'|_\' aneE; mveluere |4,|ni{|,~r than 1,'||[:|h“'|4_'._ |,|.-L||.E|||_\' r!ih!inrﬂ_\.‘
parallel-veined: 6 tepals five, shortly petiolate. almost free; 7. stamens five or three:
& capsule dehiscing almost o the bose; 8. seeds (normally) three, vsually distinetly
keeled, altachment plale in a depression, strophiole very minule, festa smoolh;
16, pollen grains pantocolpate, spherical, tholate

The genus comprises four species; M. vassificen (Kvzes) i, NiLss., M. bosteckd
(PorsiLD) O, NiLss. comb. nov., M. dichotomuwm [(NUTT) RyDB, and M. lineare
(Doven.) Byon. M. passilicodi is a ||1|||l"|?. known endemic in easternmost Siberia,
while the remainders are North American. M. dichofomem and M. lreeare are
anmuals concentrated to the Columbia River System in NW. United States, the
latter extending to southern California and central British Columbia, M. bosteckil
is a perennial, endemie in a small area between Alaska and SW. Yukon Terrilory

The branching habit and its evolutionary trends are discussed. The anatemy of
leaves and stem, the phyvllotaxy, the morphology of cotyledons, leaves, bracts, and
inflorescences are deseribed. Floral structures, pollinabion mechanisms, and breeding
syslems are considercd. The perennial species have large allogamous, protandrows
flt:wurh with five stamens. In the ;lllln:.:.'llnl:u:l\ '-Jtlll.“:l]'\., 1'||rl||||L}:|.|1'|i|.' flowers with
reduclions in size and number of stamens occar., The unigque pollen grains bave
spiniferons tholi effective in the ageregation of the grains, They are presumed Lo
have evolved im FEs[aonse lea i.|1'u~|,1-[:n::.'llinnfinn. Function and L'ffil."ir-l:“'_\' of  seod
dispersal are considered.

The reproductive syvstems of annual and perennial species are compared. M. bo-
stockil reproduces sexuallv by oulbreeding, amd s alse propagated vegetatively.
The annuwals are predomimantly inbreeding and are characterized by o high sl
regular secd set. Their reduced genelic variability is partly compensated by a high
phenotypic plasticity.

M. dicholomum is 2 winler annual with insignificant infraspecific variation. In
M. fincare the oceurrence of winter annual and summer annual forms are discussed.
The latter is presumed to have evalved from the former

INTRODUCTION

The difficulties in generic delimitation
in the subfamily Monlioideae (sensu Pax
& HorrFMman 1954 p. 257) hi
phasized  in

e hewen em-
papers (NILSSON

prey ii s

1966, 1967, 19701, The Clagtomo—DMontia
complex has heen interpreted in at least
three different wawvs in recent literature
(of., BoGLE 1949 pp. 585-—589).

The present author favours a splitling

Bot, Notiser, vol, 124, 1971
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of the complex inlo several genera, Most
of these were established by RyvDrEnrc and
with 2 Few exceptions correspond o pre.
viously recognized sections of Monfia or
Clagtente, The present study is inlended
to give the genera more definite and natu-
ral  circomseriptions  and  attempts  are
made to elocidate the evolutionary rela-
tionships in the group.

The subfam. Monticideae was divided by
NiLssox (1970 p. 120 inlo two
groups, the Claglonia group and the Mon-
tin gromp. The former conlains only the
genus Clagtonine L. itself (amd probably
Lewisia PURSH| sensu SwaNsoOx ([ 1966)
and Nssox (1967). The Momrtia group
comprises eight genera, among them Mon-
tinstrum (Grav) Rypnr, which deviates in
several respects, however, anid seems to
represent a separale evolutionary line {cf,
[r- ).

main

MATERIAL AND METHODS

The deseriptions are based on herbarium
specimens. Material from the following her-
baria has been studied: BM, CF, CAN, E*, F,
GB, GH*, JEPS*, K*, LA* LD* LE, M, MO,
MT, NY*, ORE®, Os5C*, PRC, %, SMLU, UBCY,
W UPS, US, V¥, Ws*, WTU* (in herbaria
msrked with * the entire Wonfiasfram mate-

ri.“l I]JI\ h-l,'l,"n el ||'|il'|1"|i; I IIII il.]lh“"'\'iilti':.lll.‘\
follow Index Herbariorom, Ed. 5, 1964,
Montiostrom fineare and M. diclholenwm

have been coltivated in the Luond Bolanie:
Carden, [n addition to the collections Dsted
in MNILssox (166 ppe 64466 some male-
rial has been raised from seeds of the fol-
lowing herbarivm specimens: M. dic hr.«ﬂr.«ulrr:rr.
Idaho, Latah Co. W. H. BAkeEwr : M.
Tineare: British Columbia, £ of Oliver, k.
BEarsisn & F. VruvGHTMAN GO0US; Oregon,
Wallowa Co., G. Masox 61492; Oregon, Jeffer-
son Co., Black Butte, J. M. JOHNSON 5098,

To avoid mechanical injury of floral struc-
tures, cimasculation was performed by filling
buds or voung flowers with waler which
kills the pollen grains almost instantly by
osmotic shock. The water containing the
pollen was sucked up by mesans of a thin
pipette. The stigmas may be examined under
the microseope to cheek whether any pollen
grains remain. The flower was left for one
day  before artificial pollen application. If
self-pollination has taken place before the

1571
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waler Irealment, the |1!'|:l:l].l. will fade and the
flower does nol open the next day (o 1107,
Germination of pollen grains and growth
of pollen tubes were studied in living flowers.
After artificial pollinalion o séfu, the pastil

was cul off and fixed in Carmoy 1:1. The
preparation was carcfully rinsed in water,
transferred to a c. 10 % pectinase solulion

for one 1o Iwo ours, stained in lacto-phencl
and pently sguashed, The slides ean be sio
died wnder the microscope atier two o five
hours. It 1s essentinl to apply as few pollen
grains as possible to be able o follow the
individual pollen tubes in the style tissue.

Anatomical preparalions and pollen pre
parations according to the acelolysis metlod
were  mainly  made from  herbarium  speci-
mens. Drv pollen grains for the seanning
eclectron microscopy  preparations were sha-
dowed with palladiom vapour in high va
cuum, The stadies were performed with a
Cambridge Eleclro-Seanning I!|'|i|.']'1|u‘l.:l'||1'; ki
dak Plus-X an film was used for the photo-
graphs. Electromicrographs of sectioned pol-
JL"lL "_:r;,'li'l'l\ “"‘1 SaOpne IF[ I]II' ]Il'i'llﬁ!_\"ﬂ'li Ill:lll.i.'“
preparations were made at the Palvoaological
|.4|,'|h::|r|_1l||-r_'r. Solng, Sweden I.l.'f. ERDTMAN
1 p. 402).

The sticky substances covering the surfaee
of the pollen grains were studied. Living or
recently dried pollen grains were placed on
a slide in safeanin coloured water (cover slip
should mot be applied). The oily substances
then form minute transparent, globules adbe
rimg Lo the grains, The glebules are almost
uniform  in size, amd by counting  them
along the periphery of the grain the amount
of slicky substances can be roughly  esti-
oz bl

The illustrations of some organ delails are
camera lucida drawings made from prepara-

tions  in whiclh the vascular system was
stwined with safranin. The surrounding tissue

was olten made Iramsparent with lactic acid,
Dy material was soaked in water before the

treatment. Some of the illustealions, eg,
those of inflorescences and branching  sys
tems, are simiplified and diagranvmatic.
TAXONOMY
Montiastrum (Grav) BypeErG, L Rocks
Mis., Ed. 1. 265, 1061 (1917}, cmend.
NILssOX.

Clagtonia L. p.p. in HookeEr 1855 p. et
Claygtonin | s | Nafoerene TORREY & GIay

1838 pp. 200—202 p.p.; Clegfonia [secl.] Mon-
linstrum GRaY 1887 pp. 283—284 pan; Clay-
tonio sect. Pscudo-Clagplomia v, PORLLNITZ
1932 pp. 281—282 pop. (“Pseado-Montia” p.
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284 Clugtenin secl. Microcleglonin Kvze-
NEVA i Kosmarov 193G p. 383, not validly
|:|'|_|h|i-‘|||_':|_ |{Z.|'rr=l|l|'rr;u'rr ﬁ Liwmenciee ¥ %% Mantins-
troum GRay IEST pp, 280—284.)

Montia L. por. in GREENE 1891 p. 180; Won-
tier [seel] Wordiovsfram (GRAY) Ropmxsos 1897
276 pup; Mondia sect. Montiestrum (GRAY
Pax & HorFFmaxs 1934 p. 258 p.p.: ditto
senst SWANsON  TUGG po 3L

Tvpe species: Montiastrom [ineare (DOUGL. |
RypR, (cf. RyprRERG 1932 p, 2006},

Perennial or annual, somewhat suecu-
lent, glabrouns, small-sized herbs, Stems
terele, sometimes with adventitious roots
at least at the basal nodes, erect, ascend-
ing or repent, usnally 5—15 em, short-
lived, * branched or simple, Leapes sim-
ple, allernate, often somewhal erowded at
the base, entive, flat o semilerele with a +
conecave ahaxial side, sessile or sometimes
indistinctly petiolate, linear, linear-spatho-
late or very narrowly oblanceelate, nar-
rowly obtuse to acute, often 3-veined with
a * sunken median vein; leaf base much
dilated with scarious margins, half-clasp-
ing, shortly sheathing. Stomeate on both
sides of the leaf, usually somewhal spar-
ser on  the slightly
sunken; subsidiary eells © distinet, 2—4
foften 41, parallel to the goard cells; guard
cells with distinet external and intermal
ledges; epidermal cells with straight or +

abaxial side, ollen

undulating side walls, cutiele thick, often
distinctly wrinkled. Infforescences one to
many on floriferons shoots, terminal (or
prewdo-lateral), scorpioid cymes with 2
few o many lowers (usually 3——107 ; and
normally a single comparatively  large,
usually ovate, half-clasping, papery and
t+ green bract opposite the lowermaost ped-
icel: axis nsually ereet and elongale; pe-
dunecle & erect. elongate. Pedicels after
from the base like a
bow, or ascending amd hooked in the dis-

anthesis recurved
tal part. fneolicead lecees two, opposite,
almost equal, very broadly obovate or
rounded, obtuse, truneate or slightly emar-
. the outer laterally elasping the

oin
inner, wsually growing considerably after
anthesis, ecoming distinetly longer than

the capsule, usually with distinet & pa-
rallel lurning
reddish when dry. Tepals five, almost
free, equal, or the three opposite the sta-
mens  somewhat smaller and narrower,
1—3 times as long as the involucre, obo-
vate o narrowly spathulate, obtuse 1o
slightly emarginate, shortly clawed:; tepal
limb patent to ascending from an almost
crect claw, veins in the distal part of the
limb often strongly undulate, Flowers pro-

veins,  persistent,  ollen

tandrous  or
species sometimes cleistognmaouns and moch
reduced. Stamens five or three, opposite
the tepals, about 2/3—1/2 of the tepal
length, free from  each other but fila-
ments ol the hase dilated, flattened and
adnate to the tepals, anthers two-celled,
extrorse o laterorse. Stgle as long as the
avary or up to aboot twice as long, thin,
distinctly  set off from the
alter anthesis falling off from a distinet

homogamie, in the annnal

ovary  and

point; style branches three, rather long,
diveryg and recurved when receplive,
stign area confined to the adaxial

surlace, papillae thin and erowded. Owary
broadly  obovoid to pear-shaped. indis-
tinctly stipitate; ovules three. Capsiele T
broadly  obovoid, often somewhat  bri

vular and trisuleate at the base, with
rather distinel apical point formed by the
stvle base; valves three, dehiscing almost
e the base, becoming reflexed and in-
volule. Seeds often three, lens-shaped to
obwvoid amd compressed with o lateral,
uswally distinet keel, attachment plate in
a  depression,  strophicle  very  minnte,
and not  protruding;  tesla
smooth with rounded cells on the central
areas amd oblong ones along the Keel,
black. Pollen grains pantocolpate, spheri-
cal, tholate  jef. Nisssox 1967 pp.
354—355).

The genns Monfiogstrum has four spe-
cies, the perennial M. vassilieoil (KUZEN.)
(b, Ninss. and M. bestockii (PorsiLp) O,
Niss., and the annuwal M. dicholenem
(NurT.) Rype. and M. lineare (DouGL.)
Kypa. In vegetative characters M. passilie-
ol and the two annual species show some

brownish,

and

Bot. Notizer, vol. 124, 1971
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affinity (p. 104, while M. bostockii is more
different. The flowers of the two peren-
nial species are similar and not reduced.
In floral morphology  the are
divergent and more advanced. In view of
the perennial habil and wnreduced flow-
ers, M, bosfockii and M, passificedi mayv be
regarded as more primitive,

aniials

Montinstrum differs notably in several
characlers from other genera in the Montia

are in common with one or a few of the
other genera, but the combination of char-
aclers gives Montiastrum a distinct and
natural circumseription,

Historieal Survey

Hooxer (1833 p. 224) placed the first de-
v e 1]I1‘1'i1,'x. of Wanbiastrim, M, lineare,
in Clagtomia. Torgey and Gray (1838 pp,
201 —202 described C. dichotome, which to-
gether with €. lineards, €. pareifolin, and
Coodiffusa were placed in the “section™ Nado-
crene. In 1887 the “seclion™ Momdiestram of
Clagtonio was established by Gray. It in-
cluded €. linearis, €. dichotomn, and €. dif-
Fuga, The section Pseudo-Clagtonio (v, POELL-
NITZ 1032 LB $13) included €, inearis, €, dicha-
foma, and C. hoeweflii. Some annnal species

KEY T THE SPECIES

of Clagtonin (including ©. linearis) were trans-
ferred to Monfin by GREENE (1801 p. 180,
The section Montiastram (of Clagtonie or
Montin) has, beside the species M. lincaris
and M. dichotomea, also included other spe-
cies of Lthe Monptia group which belong (o
different genera according to the present
Ireatment, Swaxsox (1966 p, 232) restricted

the section Montinstrem (of Montic] to in-
clude M. Finearis and M. dichobomea.
In 1917 ByoserG established the genus

Montiastrum with the single species M. line-
are, Later RYynreraG (1932 included also M.
Jrii'!rflrf]?ﬂ]ﬂ'll] !Irhli 1", jrfl”l!';.]lrlll il'| I'I{" H’I'[!u".,
HypeEra's generic concept has been followed
here, bul in o modified form. M, howellii is
cxcluded amnd two perennial speeics are added.

SwaxsoN (19066 divided the genus Monfio
inle four sections (el. Nmssox 1970 p, 123),
The section Momtiastrum was distinguoished,
g, by the following characters: strietly
annual, basal rosette lacking, cauline leaves
alternate, acicular-linear with a sheathing
base, inflorescences simple rocemes  lermi
nating each branch, adventitious rools lack-
ing, and polien grains tholate, Swaxzon's de-
seriplion of the seclion was adaplted Lo the
annual species only, and thus it cannot he
directly applied lo the genus Monfiastrom in
the circumseription given here.

Mentinsiram  was  placed in the Mordia
group of the subfamily Monlioldeae by Nirs-
SON (1970 p. 120) but it was emphasized that
the genus is deviating, Montiagirum has heen
refained in the group primarily because of
agreement in floral and  inflorescence fea-
tures and in anatomy,

1A, Perennials. Stamens 5. Tepals twice as long as the involoere or longer 2,

Annuals. Stamens normally 3, Tepals less than twice as long as the involuere ... 3,

2 A, Caespitose, with no repent stems. Flowering shoots with one upper leaf. Al lewves

linear, sessile. Tepals about twice as long as the involocre,

Stemis reprenl wilh anscending HNoriferons, many-leaved

Bract broadly ovate
1. M. massiliewii p, W
Basal leaves nar-

shools,

rowly oblanceolate, £ distinetly petiolate. Tepals about three times as long as the

involuere., Bract ovale .

L M. hastockil I o

4 Ao Seeds broadly obovoid, flattened, 0.8—1.2 mm long, dull to somewhat shining.
Inflorescences usually 5—16 per plant, with often 7—13 flowers each. lnvolucre

broadly pitcher-shaped, often ¢ 2 mm long ............

Seeds orbicular, lems-shaped, 1.4
usually 1
d—0 mm long .........0000.

1. Montisstrom  vassilievii  (Kvozes. O
Niss, Grana Palvnol, 7 (2): 360 (1967).
Clagtonin Vaszilievii Kuzexeva in Koaa-

ROV 1930 ., 383, S840,
ORIGINAL COLLECTION: USSR, basin of

Bot, Notiser, vol. 124, 1071

H 1.’ rfr'rﬁl.lfru:lrrul II‘ “u-:l

2.5 mm long, highly shining. Inflorescences
8 per plant. often with 3—8 flowers each. Involuere cup-shaped. often

M, limecre p. 98

Anadyr, at MU Irgunej in the Raritkin moun-
lain ridge, 1933, V. Vassiney 1661 (LE holo-
type; of. KUZENEYA in KOMAROY 15 p. &80,
The calleclor was i'lll_'i1f|'l,'1_"'l!_'l.‘ named Bacuu-
JEF in NILSsON 19G7 p. S0

The following description is partly com-
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1

vassiliemii., — A: Habil

1. Meontinsiriem

Fig.

of a floriferous shool. — B: Habit of a

vegetative shool. — U Bract. — 13 Invoeluere.

piled according o KUZENEVA in KOMAROV
1936 . BRO, Vorkova 1964 pp. 1760—1762,
amid ArrosHisa TS pp. 1185—11%6, The limi-
tedl material, o \]I'l'r!h- sheel, does not |:r|!'T'!|'|H
a eonplete descriplion.

Dwarfish, perennial and probably caes-
pitose. Subterranean stem * vertical, rath-
er long, slender, with fibrous adventitious
rools particularly at the nodes, hranched
with  aerial  floriferous  and  vegetative
shools. Vegefative shoote with 3—11 very
short internodes and erowded leaves [Fig,
1 Bi. Flauvering stem 2—4 em long, 1
mm thick, erect to ascending, with 3—a
very short basal internodes je. 2
the upper one or two inlernodes longer
fe. 1 eml, stem-hase with crowded leaves,
the upper part of the stem with only one
leal (Fig. 1 A). Leoves linear, subterete,
erecto-palent, sessile, the basal ones 1.5—3
em long, 1—2 mm broad, the upper one

= X
3 I

¢. 1 cm long and 1 mm broad, subacute
ty obtuse; leal hase almost amplexicaul
with broad scarious margins,  Inflores-

cence terminal, 2—5H-flowered, axis up to
2 cm lomg. Peduncle ¢. 1 em long. Bract
one, comparatively large, hroadly ovate,
4—6 mm long, 3.5—5 mm broad, subacute,
semi-membranous  with  distinet  parallel
veins (Fig. 1 C). Pedicels 10—15 mm long
at anthesis. later somewhat clongate and
recurved. frvolucead leaves very broadly
abovate, 3—4 mm long and ¢. 5 mm
broad, truncate to broadly obluse, with @
very distinel parallel veining, becoming red-
dish when dry (Fig. 1 D}, Tepals of almost
equal size and shape, 6—8 mm long, obo-
vale, obluse, all laterally united at the
hase for about 1/3 of their length, white.
Stamens live, of ahoul equal length, 3—4
mm long, distinctly shorter than the lep-
als, at the base adnate 1o the tepals for
halt the length of the filaments, Pistil aod
capsule not known, Seeds almost orbicu-
lar, lens-shaped. Pollen greins 52—60 n
in digm. excluding the tholi; tholi 8—24,
#—10 n high and 13—16 pn wide: spinulae
1.2 w long, 0.6 p wide at the base.

Bot. Notiser. vol, 124, 1971
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DISCUSSION

Originally the speeies was referred to
Clagtonin (KUZENEVA in KOMAROV 1936 .
&80}, but in a section of ifs own, Micro-
elagtonia Kuzes, Some characters like the
soasile, allernate leaves, the “single” leaf
of the flowering stem, and the large hract
al the base of the inflorescence were
emphasized as important o distinguish
Microelagtonin (rom the olher three see-
tions of the represented  in the
Sibwerian flora,

ALIosHING (1963 p. 1193) noted that
Clegptonia  vassilievii  differed  markedly
from other Clegtonin and resembled spe-
cies of Montiestrum in its pollen morpho-
logyv. Although retaining the species in
Clegtonia, she indieated that it might well
be translerved o Montiostrum on aecount
of this character,

FHENRIEY

In the study of the Clagtenin species of
the USSR, VoLkova (1964 pp. 1761
1762 realized that . possilieoii did not
fit well in the genus. The pollen morpho-
logicnl affinities to Mondiostrom pointed
out by ALIOSHINA were considered, bul
since (0, passilierii has five stamens and
the Montiastritm species known at that
lime only three, YoLkova soggested in-
stead that it might be placed in a new
section of the genus Mondie. She did not,
however, make the necessary nomencla-
tural changes.

Pollen morphology and  several  gross
morphological characters indicate a close
relationship between this species and the
North genus
Maontiagtrnm, and it seems natural to treat
the species within this genns. In hahit it
somewhat resembles small specimens of
M. lneare (p. 103).

American members of the

DISTRIBUTION AND HABITAT

Maontinstrum prassilficed is a local ende-
mic known only from the original loeality
in the Anadyr Be in northeastern Sibe-
ria. The Siberian occurrence of this spe-
cies gives the genus Mentinstrum a distri-

Hot. Notiser, vol, 124, 1971

bution which is semewhal similar to thal
of the genus Clagplonta (po 118).

The species grows in wel and clayey
aces on hare soil on steep mounlain
slopes,

FLOWERING PERIOD: Augusl

2, Montiastrum boestockii  (Porsin) (.

NiLss. comb. nov,

Clogtonia Boestockii A, E. PorsiLp 1951 pp
T0—161, Stk

ODRIGINAL COLLECTION: Canada, Daw-
son Konge, south of Selkirk near source of
Klaza River, approximate laf, 62720°N,
long, 137°30°W,, muskeg on north-facing slope,
clevation 42000 feel, 1933 1. 5. Bostock 14
(AN '||.1|'||rli\.'|w; of. Porsm.n 1951 - 161 .5

Perennial, forming loose mats by sup-
raterrgnean runners, Stems reprent wilth
ascending o erect floviferous shoots; repes
slems (stolons) 5—15 cm long, 0.5—1 mm
thick, very delicate, leafy at least in the
apical parl, sparsely or nol  ramified,
sometimes with a few fibrous adventitious
rools mainly in the distal part, internodes
often 5=-=12, H5—15 mm long, hibernaling
but short-lived, wsually with {lowering
shoot in or near the distal part; floriferans
sterm 6—12 cm high, e. 1 mm thick, un-
branched, with 3—7 leaves mainly al the
base: basal internodes 0.3—1.5 cm, upper-
most 2—3.5 ecm (Fig. 2 A, B). Leaves £
erect to erecto-patent, linear to very nar-
rowly  oblanceolate or linear-spatholate,
0.8—4 ¢m long, 1.5—3 mm broad, obiuse
ter subacute, sessile or the basal leaves
often petiolate: “petiole™ X distinel, up to
4.5 em long, “blade”™ 1—1.5 em long. Epi-
dermal cells of the leaf “hilade” large.
irregular in shape with strongly undola-
ting side walls, those of the upper stem
leaves smaller with almosl straight side
walls., Inflorescence single, terminal, axis
0.6—2 cm, occasionally one or two in-
ternodes ot developing, flowers  2—06,
Peduncle 2—6 cm, erect. Broact usually
afe (very rarely twao), 4—7 mm long, 3—4
mm broad, usually ovale, acuic—aobltnse,
semi-membranous or sometimes  resemb-
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Fig. 2. Montiastrum bostoekii. — A: Habit of a plant. — B: Diagrammatic drawing of a
plant showing the type of branching, the arrows indicating lateral shools. — C; Bract, —
It Imvoluere and pistil. the upper involucral leaf is the owter one. — E: Part of the

perianth with stamens.,
Rat. Nodiser, vol. 124, 1871



04 ORJAN NILSSON

ling small. normal leaves (Fig. 2 (). Pedi-
cel 4—11 mm at anthesis, after anthesis
recarved and somewhat elongate, up o
W mm. [fnoslueral leaves very broadly
obovate, 3.5—4.5 mm long al anthesis, up
to 3.5 mm after anthesis, obtuse (o retuse,
somewhat longer than the capsule, green
or reddish with a narrow while scarious
margin, veins *  parallel. not very dis-
tinet (Fig. 2 E). Tepals equal, about 3
times as long as the involuere, 10—13 mm
long. 57 mm hroad, obovate, obtuse Lo
slightlv. emarginate, flat, shortly (1.5—3
mm) clawed, laterally uniled at the hase
for ¢. 1 mm, white [or pink] with a vel-
lowish claw amd sometimes with distinet
pink veins (Fig. 2 F). Stamens five, equal,
d=7 mm long, about half as long as the
tepals; filament base adnate to the tepals
for 1—1.5 mm: anther 1.5—1.8 mm long,
e, I mm broad, » X extrorse, yel.
low (Fig. 2 Fi. Flowers protandrous, Style
slender, ¢, 3 mm long at the beginning of
anthesis, elongating to . 5.4 mm at the
end of anthesis; style branches 0.8—1.3
mm, elongating and diverging during the
“female” phase of the flower, with rather
short papillae, Ovparg 1.7—1.9 mm long,
0.8 mm wide, oboveid to pear-shaped (Fig.
2 E). Capsule |1rl|:u|ll'r obovoid, smaooth,
slightly iriangular al the hase, 3.8—4.5
mm long. sSeeds (not entively ripe) broadly
ohovate o almost orbicular, lens-shaped,
laterally much fattened, keeled almost all

versaki

arotind, 1.5—1.7 mm long, shining. Paol-
Ient graing 40—55 p in diam.: eolpi 7.6—
9.0 p long, about 60—65 colpi delimiting
20-—28 vather regular hexagons or often
prenbagons, |:|r|.'1.'|.'||!||hi]|i_|’:
tholi 20—28, often 24, 12—16 p in diam.,
9—13 u high; basal areas 11—14 y, spinu-
lae on each tholus 12—22 rather coarse
amd blunt, 2—25 u long; tholi and hasal

areas distinetly punctate (p. 111, Fig. 9).

some  colpt nod

DISCUSSION

The specics was placed in Clegtonia by
Fors1LD {1951 pp. 160—161] and kept in
that genus by DAVIES (1966 p. 302) and

Baf, Notizer, val, 124, 1971

HULTEN (1968 p, 406). Previously an Alas-
kan collection (Munie 190 which belongs
te this species was referred to oas Cloy-
tonia sp. by HULTEN (1044 pp. 543—544).
He considered the species 1o be closely
related to O, passilicedi KUZEN., a judicions
s pesilion.

The flowers of Montiastram  bostoclofl
resemble those of some perennial -
tonia species, eg., . sarmentose . A,
Mev. and L. arclica Apays. The
are comparatively large and regularly pen-
tamerons, with & emarginate, almost free
tepals, Thev are evidentlv protandrous
(- 108} with extrorse and versalile anthers
and a long styvle.

[lowers

The perennial Clagtonin species have six
oviles, however, while Moniiastrom hos-
tockii has three, and the seeds differ in
shape. The Claytonin species have rosulale
leaves and a pair of opposite leaves on

the floviferous  branches. The  inllores-
cences are borne on specialised  lateral
branches on a wsually very short, long-
lived main stem. In Montiostriem  bos
tocki the leaves are all allernale  and
borne all along the stem: the inflores-

cence is single and terminal and the repent
stems are elongated and short-lived  (p.
102y, The pollen grains of Clagtonia are
tricolpate of an ordinary  tvpe, but the
pollen grains of Montiastrum are tholate
P 111},

When the pollen grains of M. Dostockil
were found to be tholate the species filled
an evolutionary gap, The two annoal spe-
cies which were studied first are aoboga-
mous with reduced flowers. Therefore it
was of greal interest that there existed a
recent, perennial and allogamous species
with the same pollen tvpe. This pollen
tvpe is supposed to have evolved in an
insect-pollinated flower (p. 1117,

Gross morphology and pollen morpho-
logy makes it natural (o treat the species
in the genns Montiasirnm, If compared
wilth the annual species, M. Dostockii
several  morphological  features

shiws
which seem o be more primitive, e.g., the
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perennial habit, the actinomorphic large
flower with five stamens, and a long style.
There is little variation in the examined
material (cf. Appendix). The lowers of
one collection (SCHOFIELD & CRUM 8048)
are more deeply pink than the others,
The similarity between M. bostockii and
M. passilienii was pointed out by HULTEN
(19441, Both are perennial and have un-
reduced Mowers of considerable size, They
aceur in the northernmost part of the
distribution area of the genus, bul on dif-
ferent sides of the Bering Strait. Their
present area does not overlap that of the
annual species in the south (o 114]).

DISTRIBUTION AND HABITAT

Maontinstrum  bostockii is probably  re-
stricted to a small area in the horderland
bhetween southern Alaska and the Yukon
Territory, The area is located north of the
Wrangell Mts, in the highland of the
upper Yulkon River, The species is known
from one locality in Alaska and from
ahout six in the Yukon Territory. It grows
o wet, often north-facing slopes at 1200—
1300 m, and on wet alpine tundras.

A specimen from Manitobo collected by
P. A, TaverxeEr certainly belongs to this
species (ef. Pousien 1951 p. 161), but the
collection necds confirmation as indicated
by Hurrex (1968 p. 406). A similar dis-
junetion does ocear, however, in Crono-
calliz chimissoi (N1Lssox 19700 p. 137).

A, Montiastrom dichotomum (NvTT ) Byvb-
BERG, N. American FL 21 (4): 296 (1932).

Clgtonia dichotoms XUrTac in Torrey &
Giray 1838 p. 202; Clagtonia dichofoma NUTT.
sensu Gray 1887 p. 284 pop. (includes " MNontia
Howellii 5. Wars.").

Montin dichotoma (NUTT.) HOowWELL 1B
P 306,
Clegtonia  spothulata DovG., in HoOoKER

1847 p. 230; Clegtonie linearis DOUGL, pp.
sensu [avies 1952 po 275; Clagfonio linearis
ovGL, var, dichotomae W, H. BAKER 194
P 3o

ORIGINAL COLLECTION: [USA, Oregon|
Columbia 1. Wahlamet plains (NUTTALL: BM

lectolype, isolypes in NY, and perhaps also
im GH amd K, but in the latter two the loca-
lity is Oregon; cf. PIpER 1906 p, 251 “Type
locality: In wet places on rocks, near the
junction of the Wahlamel with the Oregon
Caollected by NurTraLL.®).

Annual, dwarfish herh. Primary  roof
very thin, persistent with fibrous lateral
hranches, occasionally with additional ad-
venlitions roots from the basal nodes, Co-
tgledons linear, 1.3-3.4 ecm long. Stem
2.0—9.5 om long (usoally 3.5—46
0.5—1.2 mm thick, ereclt lo ascending,
usually much branched, at least al the
hase, main stem wsually not distinet (p.
104), branches often manv-leaved; hasal
internodes  nsnally very  short, 0.5—2.0
mm, upper internodes longer, the upper-

most 0.4—1.6 cm (Figs. 3 A, B; 7 A).
Leaves  usually

ocmj,

numerous on  lowering
plants (oeeasionally only 3—6). the basal
lincar (o linear-spathulate, crowded aml

somelimes withered at anthesis, 08—4.3
em long (usually 1.5—3.5 em), DB 20
mm broad, abruptly subscute, almost se
miterete, patent to ascending or diffusely

spreading, sessile, shortly sheathing., Sto-
meter of the leaves often in longitudinal
rows, on the abaxial side distinetly sunk.
en: subsidiary eells not always distinet:
vnard cells 3542 w long. Inflorescences
2—several  (usually  5—16), unilateral,
terminal or sometines pseadolateral, each
with 3—17 flowers {usually 7—13}, axis
usually elongate, 1.0—3.53 cm long (Fig.
7 A} Peduncie 0.2—1.6 em long, usually
shorter than the leaf. Bract one or ocea-
sionally two, 1860 mm long, 1.5—3.6
mm broad, ovate to nareowly ovate, half-
clasping at the base, obluse, with very
marrow, while scarious margins and usu-
ally three * parallel veins (Fig. 3 C). Pe-
dieel 1—4 mm long at anthesis, laler
elongating, usually recurved from the base
and often hook-like at the distal end. In-
polueral leaoes brondly ovate—almost eir-
eular, 1.2—1.7 mm long at anthesis, green
with a very nmarrow, white margin, after
anthesis becoming 1.6—2.5 mm long and
1.5—2.53 mm broad (often 2,022 mm],

Bat, Natizer, vol. 124, 1971
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distinetly longer than the capsule, obluse
to truneate, with 4—~6 somewhat elevated
veins: involuere broadly  pitcher-shaped,
often hecoming reddish when dey (Fig, 3
Fi. Flower homogamic, predominantly
autogamous (Fig, 3 D), sometimes cleisto-
gamous and then considerably  reduced.
Fepals five, two somewhat larger, obovate
to spathulate, 1.6—2.8 mm long and 0.6—
1.3 mm broad, about 1.1—1.5 times longer
than the involuocre (in cleistogamons flow-

ers somewhat shorter than the involuere)
ascending to subereet al anthesis, obfnse,
claws indistinct, 0.3—06 mum long, united
for up to c. 0.4 mm, greenish white (Fig.
A E). Stamens normally three, very rarely
fonr or five, 1.2—1.8 mm long, ahout 2/3
of the tepal length, filaments adnate for
c. 3 mm anther yellow, medifized, not
versatile, ovoid, 0.2—0.5 mm long, 0.2—
4 mm broad, * laterorse (Fig, 3 E).
Oary  pear-shaped, O.6—08 mm  long,
0.5=—0.7 mm hroad, usually with a short
stipe, ¢, 0.1 mm long, Stgle somewhat
shorter than the ovary, 0.3—0.6 mm [Fig,
3 Hi: styple branches 0.2—0.3 mm long,
diverging, with comparatively long papil-
lae, Copsule broadly pear-shaped o obo-
void, 1.4—1.8 mm long, 1.2—1.5
hroad, slightly irisuleate at the base (Fig.
3 Gl Seeds broadly obovoid, somewhat
flattened, 0.8—1.2 mm long (Fig. 10),
0y —0.9 mm broad, 0.3—0.6 mm thick,
usunlly with a narrow, sharp, bul not
alwaws distinet keel, dull to somewhat shi-
ning (Fig. 3 I). Pollen groing 45—49 1 in
diam., colpi 33—45, tholi 13—20, 85—
105 pin dismeter, 7.0—8.2 p high, basal
plates ¢, 2 p broad, spinulae #8—11 per
tholus. Chromosome number 2n=14.

mim

DISCUSSION

Originally  this species was described
under Clagtonina (NUTTALL in TORREY &
Gray 1838). [T was presumed to be “very
nearly related o O Npearis, but
smaller in all its parts”; in partienlar the
small flowers and seeds were emphasized,
HoweLL (1893 p. 36) transferred the spe-

Bol, Notizer, vol, 124, 1971

muih

cies o Mentia, Hooker (1847 p. 230) con-
fused it with Clagtonia spoetholata Dovcr.,
{but misnamed it & Fnearis on the label;
GEVER, K}, and GRAY (1887 p. 284) united
it with Momtia howellii 5. Wats, — al
least its smallest and most depressed forms
he found to agree with Nurranl's type
material (p. 95). Cloglonia dichofomea was
included in (. lineariz by IDAVIES (1952
p. 275), and Ireated as a variety of O,
linearis by Bagen (19566 p. 35).

The similarity  between  Montiostrum
dichotomum  and M. lineare has been
pointed out by several anthors. The smal-
ler size of the former species has been
emphasized, and Hors (1913 p. 8) added
that the species was more hranched and
many-flowered. In the extensive herba-
rinm malerial examined, surprisingly few
sheets were incorrectly  determined, and
no true inlermediates wers met with,

Important features of M. dichotamom
{in addition to the Key characters) are the
small size, rich amd pseado-dichotomons
branching, many-flowered, usoally unila-
teral and inflorescences, and
the diploid chromosome number which is
reflected in the size of guard cells and
podlen grains.

NEriss

In greenhouse eultivation M. dichoto-

mum develops in o a way which indicales

that it is a winter annual. After gen
nation the plants become rosulate and
remain so for up o three months before
flowering. In  the gavden germinalion
tnkes place in September to October, and
flowering in April [of. Table 3 and p, 114).

The infraspecific variation of M. dicho-
tamum  seems  insignificant and  mainly
maodificative. Plants of dry and sunny
sites often become reddish in the vegela-
tive parts. In well-developed specimens a
few flowers may have five stamens (p. 108].

The plasticity of the species was studied
experimentally. Ten plants raised from
seeds of o sell-pollinated individual (M.
C. Merpovny) were placed in different
environments; five were sparsely and ive
were well watered. The former developed
on the average six  inflorescences with




THE GENUS MONTIASTRUM 97

Fig. & Monbiosfrem dichofomem. — A
of the main stem, — HB: Diagrami
branching; #* see A, arrows indi

Lz Two bracts. — 1 Flower, —

GG: Capsule, H: Pistil.

nine flowers each, and the latter sixteen
inflorescences with
the latter plants were also large,
longer leaves and branches, When three
of the sparsely walered plants were later
well walered, new Ilateral branches with

twelve flowers each:
with

)

Habit of a plant;
ic drawing of & parl of A showing the type of

* shows the Tirst inflorescence

e lateral shoots and broken lines omitted parts. —
irt of the perianth with slamens, — F: Involucre, -
~ I: Seeds, the lefl in lateral view.

lenger leaves and some more rich-flow-
ered infloreseences developed.

Specimens of the same herbarium ecol-
lection are usually very similar. Two col-
lections have been cullivated (p. 88), and
these show only slight differences al-

Bol. Notiser, vol, 124, 1871
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though they originate from different loea-
lities. The species is almost obligately
anlogamaons.

MSTRIBUTION AND HABITAT

Montiastrum  dicholomiim  occurs  in
western North Ameriea and  is mainly
restricted to the Columbia HRiver System
and to the Klamath River (Fig. 6 A). The
wilhin thal of M.
Iineare, but is considerably smaller.

The species is found on low or mode-
rate elevations, in the Arid Transition and
Upper Sonoran dones, from aboul 104 m
Lo TO0 . M. dichaotomm generally oecurs
on lower elevations than M. Foeare, Tt is
probably not common anywhere, but it
has been collected rather frequently in the
d'Alene Idalio,
alonyg the lower course of the Columbia at
Pullman, and near Victoria on Vancoover
Island |See Appendix).

M. dichotomum

distribution area falls

Coeur area in noerthern

grows in wel or al
least in temporarily moist habitals, aroand
muddy springs, hanks of streamlets, ver-
nal pools, and moist eliffs. Some of these
Incalities have an shallow soil and become
dry in the summer. The species prefers
open habitals usually with a flora of ver-
nal annuals in open yellow pine woods,
oul woodlanmids and Pinus poderosa grass-
land. Like M. lineare the species some-
times ocenrs in disturbed hahitats, e.g., in
roadside ditches and moeist grassy fields.
It seems o be only occasionally a ruderal.

FLOWERING DPERIOD: April to May,
extending to the end of Jume.

4. Montiastrum lineare (Dovcr) RByne
sERG, FL Rocky Mts., Fdo 1, 2835, 1061

(1917).

Clagtania inearis Dovaras in HookeEr 1833

e 224 Monfia linearis (DOUGL.) GREENE 1591
p. 181 [lagtonia lineariz DOUGL. B p. sensu
Davies 1952 p. 275, Monfiastrum  linenre

iDewGL.) HELLER 1507 in Herb. US po 100,

ORIGINAL COLLECTION: [UsA, Washing-
lom| commeon on the rocks of the Kettle Falls
alsa on the Great Falls, 2000 miles from the
oeean (in the Columbia River VIL 1826), Dova-

Bat, Notisor, vol. 184, 1971

LA, (K lectodype. isotvpes in BM and pechaps
in E and GH; of, PirEr 1906 p, 251, "Type
lseality: Moist rocky places; on the Greal and
Little Falls of the Columbia, alndant, Dora-
LA%."|

In the original deseription of the species
“Greal and Little Falls of the Columbia® was
given as localitics, These are then laler cited
as the tvpe locality., Little Falls is probably
an error for Kellle Falls which is the name
on the label of the eriginal collection.

Annunl. Primary root thin,  persistent
with fibrous lateral branches, somelimes
additional advemtitious roos from the ba-
sal nodes. Colgledons linear, 2—4.5 cm
long, sometimes persistent until flowering
(Fig. 4 E). Stem 3.5=—22 cm long (usually

T—I13 cm), 1.5—3 mm thick, somclimes
reddish, erect or ascending, simple to
much branched, branches wsually  with

ane oo few leaves, some basal internodes
very short, (W1—2 ¢m; thups basal leaves
often crowded  (sometime withered al an-
thesis), upper internodes longer, the up-
permost LE—4.5 em (Figs. 4 A—D; 7 H).
Leaves 4 o numerons on flowering stems
patent o suberect, linear, sessile, shortly
sl

athing, 1.6—9.5 em long (usually 2.5

1.3 em), the basal ones longest,
mim hroad, almost semiterete, the abaxi
side usually ® flat or slightly  concave
(Fig. 7 13, the uppermost leal usually
sommew hal [laller
remainder; apex aeote 1o narrowly obluse:
midrib distinet, Stomata of the leal usu
allv in longitudinal rows: subsidiary cells
2—4, on the abaxial side always 4, usu
ally distinet; guard cells 45—52 p long:
epidermal cells of the upper leaf-side
with straight or slightly unduloting  side
walls, those of the lower side very long
wilh straight side walls, cuticle smooth
on  the ecentral part of the sabaxinl
side of the leaf. on the remaining part
wrinkled with distinct, minute, longitudi-
nal ridges, 2—% on each eell. Inflorescen
cex 1—10 | often terminal,
times unilateral, (2—) 3—8 [—14)-flow-
ered, axis normally clongate, about 2—11
em long, ercet; occasionally a few inter-
nodes not developing or varving in other

broader and than the

250, SO
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Fig. 4. Moantiastrum lineare. — A: Hahit of a swmmer annual plant, — B Diagrammaltic
ril'nwillg al A, '\i'lli“"ill“ Hhe |_1.|1|' ailf '|||':1|||'||'||||g: the arrows incdicale laleral shoals [
Habit of a winter annual plant. — [ Diagrammatic drawing of G, see B, — E: Seedling
with cotvledons, the broken line marks the ground. — F: Leaf base. — G: Diagrammatic

drawing of a ecross-seclion of a slem (mj with leaves (I—III showing the positieon and
succession of the leaves and the Iateral shoods (a).

Bat. Notiser, vol. 124, 1171
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ways (Fig. 8A—0 and p. 107); usually
one flower per inflorescence at anthesis
per day. Pediacle 0.5—4.5 em long, usn-
ally becoming longer than the leafl. Hroct
one or very oceasionally two to five, 2—16
mm long, 2—5.5 mm broad, ovate to
broadly ovale, acule lo obluse, or obluse-
apiculatle, papery and green at anthesis,
with white scarious marging and 3—35
distinet * parallel veins {(Fig, & A). Pedi-
cels 0.2—1.1 em long at anthesis, after
anthesis up to 3 em, usually somewhat
refllexed or recurved from the base and
often hook-like at the distal end. fneolue-
retl leaves very broadly ovate lo rounded,
1.7—3.5 mm long al anthesis, green with
narrow white margins, alter anthesis en-
larged to 2.5—6.5x2.5—890 mm (often
4.5 <50 mm|, obtuse to retuse or some-
times with a short apical slit, usually with

6—12 very distinel veins, oflen beeoming
reddish when dry, involuers cup-shaped
(Fig. & C). Flowers homogamic, predomi-
nantly autogamous, chasmogamous (Fig
5 B) but also cleistogamous (the descrip-
tion of floral structures refers to the Tor-
mer; the latter are generally smaller and
more reduced), Pepals five, the two non-
staminate ones uwsually somewhal larger
than the remainder (in cleistogamonus flow-
ers the size difference is more obvious),
obovate to shortly spathulate, 4.0—6.5 mm
long, 1.2—2.1 mm broad, about 1.3—1.8
times longer than the involuere [in cleis-
togamouns flowers often somewhat shorter
than the involucre), ascending to almost
erect al anthesis, obtuse to slightly emar-
ginale, distinetly petiolate, petioles 08—
1.2 mm long, c. 0.3 mm bromd, connate
for up te 0.2 mm, white to faintly laven.
der (Fig, & IV, Stemens normally three,
oecasionally  five or four (in cleistoga-
maons flowers alwavs three|, 2.8—3.8 mim
long, about 23 of the tepal length, adnate
to about the middle, anther yellow, medi-
fixed, not versatile, ovoid, 0.5—0.9 mm
long, 0L3—0.6 mm broad, £ laterorse |Fig.
5 D). Oeary obovoid, 1.2—16 mm long.
Style narrow, usually about as long as the
avary but sometimes up to almost (wice
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as long; stple bronches 0L7—0089 mm long,
diverging, with rather closely set, rather
long papillac, Capstile broadly pear-shap-
erd to ohovoid, 26—3.9 mm long, 2.3—3.5
mm hroad, trisuleate at the hase; groves
about 1/3 of the capsule length (Fig. & F).
Seeds orbicular in oulline, lens-shaped,
diam. 1.4—25 mm (usually 1.7—2.1 mm;
Fig, 10, aboul 0.8—1.00 mm thick, usaally
with a sharp keel, up to 0.3 mm broad,
almost all around, very shining (Fig. 5 G).
Pollenn grains 57—68 p in diam., colpi
A0—90, tholi 28—34, 10—10.5 1 in dia-
meter and c. & p high, basal plates ¢. 15 p
in diameter, spinulae 10—16 per tholus,
Chromoseme number 2n= 28,

DMSCUSSION

Like Moutiasirum dichotomopm, M. li-
mevtee has been Deated uonder both Clog-
fovier and Montia, ByprERG (1917) estab-
lished the genus Monfinstrom with the
single species M. lineare. However, HEL-
LER used this name on printed herhs m
labels already in 1907, His comb o
has not been regarded as valid,

M. lineare is a rather variable species.
It modifies in aboul the same way as M
dichotomum. Specimens  cultivated  in
greenhouses often become very different
from those collected in natural habitats.

M. lineare is predominantly antogamouns
(p. 110}, In eultivation the individuals of
the same eollection (population sample)
are almost identical. Also the specimens of
the same herbarinm collection are usually
very similar,

The infraspecific variation of M. lineare
cannol entirely be explained as modifica-
tive, A summer annual and a winter an-
nual form can be distinguished. These are
discussed in detail on pp. 116—115.

DISTRIBUTION AND HABITAT

Mountiastrum l{neare oceurs in the wes.
tern part of North Ameriea with a centre
in the elevated plains of the Columbia
River Basin in Oregon, Washington and
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Fig. 5. Montiostrum lineare. — A: Five bracts, showing variation in size and shape. —
E: Flower. L Involucre 13 Part of the ]ulri:.'lnlh wilh @ stamen, 2= Pistil. F: ﬂ'.:l]r-
sule. Loz meeds, the lower in laleral view.

IEnt. Notiser, vol, 124, 1971
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Iedah, extending northwards into ad jaecnt
parts of British
Island and along the lower Frazer River),
amd south to the Sierra Nevadas and the
coastal strip of N. Galifornia. It is also
Utah,
westernmost Alberta in Canada with out-
Iving oecurrences in central British Colome
bin, in the Yellowstone area in Montana,
amnd in the San Jacinte and San Beroar-
dinge Mountains in Southern California
(ef. Anpanms 1964 p 126 RypDrEnc 1932
. 286: HITCHCOCK et al. 1964 pp. 240
241; Appendix and Fig. 6 B).

The species occurs mainly in valleys,

Columbya  (Vancouver

recorded From Nevada and from

foothills and plains within the Transilion
Zone: in northern California wsually be-
tween 700 and 20000 meters, and in Wash-
ington between 2000 and 1500 meters,

M. lincare is the commonest species of
the genus and has the widest disiribution.
[ts distribution area has no close parallel
in the Monfin group bul some of the an-
nual species of Clegtonio have  similar
distribufions, though their centers are ge-
nerally more sonthern.

The habitats are predominantly wel or
al least temporarily moist; usually grav-
elly, silty or sandy offen bare soils or
rocks with a thin seil cover, e.g., on stream
hanks, ditches, hillsides, moist meadows,
vernal pools and  grassy  clearings. The
species prefers open habitats, TE may grow

in open yvellow pine woods or Ponderosa
pine— grassland, in Donglas  fir—maple,
and black oak forests in the fuarshio
Ametanchicr assocalion. The species often
grows logether with Collinsta pareiflore,
Dhrahe spp.. Nemophila menziesi, Romin-
cilies  occidemdalis, Saxifroge integrifofia,
Clagtonin arenicola, €, perfoliota agg., and
ofher spring-booming annuals, Ocension
ally it has heen collected logether with
Montinstrum dichotonim.

Besides in these natural and probably
native habitals the species also  often
grows in cultivated or waste land, In some
areas in British Columbia (ef. MuLLicax
in Baker & STERRINS 1965 p. 130), Wash-
ington, Oregon, amnd Tdaho it shows evi-
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dent weedy tendencies, and occars in gar-
dens, orchards, wet fields with sweel elo-
ver, grass or grains, roadsides and ents,
and other disturbed places. In such siles
it may cover large arcas, often gqoite dense-
Iy. It seems probable that the species has
reached some localities as o weed, and in
that wav widened its distribulion.

FLOWERING PERIOD: Usually from
the end ol Mareh to the end of June, In
higher elevations flowering may continue
till the end of July, Generally the summer
annual form slarls flowering somewhat
later than the winber annwal. The lal-
ter has been collected in flower as early
as January,

MORPHOLAOMGY AND REPRODUCTIVE
BIOLOGY

Stems and Branching Habit

The branching of Moatiastram is sym
podial which is most evident in the an-
nual species, where the main stem and
branches ave usually terminated by inflo-
rescences and Lhe growth is continued by
lateral branches (cf. Hows 1905 p. 249),
Buds may develop in every leaf axil (Fig.

4 G, and the branching is wsually nol
restricted to any defined regions of the
plants, although basal branching often
prrevails,

In M. bostockil the main branch forns
erect and ends with an inflorescence, while
the lateral branches are persistently spre
ading, After fronfing the flowering shoot
dies. The plant is rather sparingly hranched
and forms long, narrow stolons which
may rool al the nodes, The internodes of
the rvepent stems acre rather long, while
the hasal ones of the (lowering shoot are
short (Fig. 2 A—B). The repent stems
hibernate,

The branching of M. eassiliepii is in-
complelely Known heconse of the scanty
material. Probably il has a rather short
perennial stem which is partly sabterra-
nean with short internodes and adventi-
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MNarth

Fig. 6. The distribution in weslern

vimerica of

\: Monbiasfeame offchofomeme amid

B: Nortioslenm Hineere. The maps are based on available herbariom malerial.

tivns rools, This “main” stem terminates
with an inflorescence. Lateral lealy, short
branches develop in the leal axils. They
hibernate (hemicryplophyte] aml continue
growlh amd lNMowering in the following
vear. This gives the plant a
jritose  habit. The hranching resembles
that of the winter annual form of W
fineare, but the flowering of the main
shoot and the lateral ones takes place in
different seasons.

The summer and winter annnal forms
of M. lineare (p. 116) differ from each
other in mode of hranching. The summer
annual form is characterized by a rapid-

loose caes-

Iv growing main shoot, which terminates
wmd has rather long
laleral branches do
anthesis. Sometimes
at all or are poorly
few of them may
flower, but then usuallv after the main
inflorescence  (Fig. 4 A—B|. The sup-
pression of the lateral branches scems Lo
be an adaptation for rapid growth and
flowering, which must he advantageous
in a spring-blooming, summer annnal with
short time for development (p. 117).

In the winter annual lorm the
shoot is slow-growing in the autumn and

by an inflorescence
internodes. sually,
ot appear  hefore
they Tuil to appear

developed, One or a

ain
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forms very short internodes. Lateral bran-
ches develop early, usually hefore hiber-
nation. In the spring an inflorescence ends
the main shool. Al the same Llime the
lateral branches develop and often over-
top  the Their
almost synchronous with the “main” in-
florescence and then they often branch
further. Thus the lateral branches consti-
tute the predominant part of the plant
and the total flowering time is prolonged
(p. 117: Fig., 4 C—1I}}. The lateral branches
are usually ascending, and adventitous
roots  somctimes  develop at their basal
nodes.

M. dichotomum is also a winter annual
and resembles the corresponding form of
M. lineare, The hranching is usoally more
regular,

main  shoot. anthesis is

follows the dia-
grammatic model of Fig, 3 B Usually the
stem is Branching st every node and the
branching appears dichotomows.  The
branching svstem is a syvmpodiom where
the hranches seem to follow in a 25 phyl-
lotaxy, The lateral, often diffusely spread-
ing hranches constitute the predominant
part of the plant.

The ng tvpe of
does not quite agree with any other genus
of the Montin group, bot M. dichetomom
corresponds in several respects with Lim-
nalsine Kyos, The branching system of M.
perssilivrid and the 1wo forms of M. lineare
seem o form a continoous  evolulionary
series. It is interesting in the allernative
development of the lateral branches adapt-

however, and

branc Mentinstrum

ed to different life forms. The branching

syvstem of M., boestoekii differs in being
principally repent and adapted to vegeta-

live reproduction.
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Swansox's (1966 pp. 230—233) descrip-
tion of the branching system of " Montiost -
rum” and his habit diagram are too vague
Lo b dliscussed, especially since the peren-
nial species are not considered.

Anatomically the stem agrees in most
respects  with  other genern of  Maonfio
group, in particular with those having
alternate leaves, Mulually the species of
Momdinstrum are very similar (M. oassi-
fienii not studied|. The epidermis eells are
very long with more or less straight side
wialls, Usually they are somewhat higher
than broad with a distinetly  thickened
inner wall. The stomata seem o be rather
frequent, The euticle is thick and wrin-
kled, especially the lateral wrinkles are
prominent (Fig. 7 F). Inside the epidermis
is @ thick, rather open, parenchymatons
cortex [ef. Fraxz 1908 p. 41). The cortex
iz assimilatory gnd consists of cells round-
ed in transverse seclion. Just under the
epidermis the cortical cells are often red-

dish. The cortical tissue of the repent
stems of M. bostockii may sometimes he
starch-storing. The starch occurs in a
compact laver, o lew cells thick, under
epidermis. The endodermis eells are very
thin-walled with marked Casparian dols.
The xvlem part of the stele forms a con-
tinuous evlinder with broad leal gaps
below the nodes, The leaf lraces are usu-
which the central is the
thinnest (I7g. 7 G, In branched stem parts
the vascular tissue to the bhranch is sel
off below the node, Inside the xylem is a

ally three of

NArrow, |];H'I,"IIL“I\_’L’“NLh]H'\
usually not hollow, The phloem eells are
generally very thin-walled but under the
endedermis there is usaully o conlinuons

pith which s

Fig. 7. A: Montastrem dichotomopm, B—G: M, lineare. — A—R: Part of stem, leave

anl

infloreseences, showing the branching amd the vaseular system  (somewhat simplified)
1. peduncle, 2. bract, 3. pedicel, 4, axis. — G Leaf-epidermis from the adaxial face with

slomn in cross-seclion.

I¥: Cross-section of a leaf just below the middle, spolted areas

indicate the assimilatory tissue, the white area surrounded by a broken line marks a

parenchymalows lissue almost lacking I'I1|Iiﬂil:-|]l'\|h.

E: Parl of the aboxial ||~L|[-|-|'ri||1~rll1i.\

with stomatn. the guard cells are spotted. — F: Stem-epidermis in cross-section.
G: Stem stele in eross-section just above the middle of an internode: atl the node above

ane leafl; 1, endodermis, 2, cells willy

Bat. Notiser, vol. 124, 1971
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105

THE GENIL




106
laver varving in thickness with thick-
walled, fibre-like cells (pericvele), The

limil between the phloem and these thick-
willed eolls is wsually not distinel. No
intraxylary phloem occurs. The stem lacks
mechanical tissues and in the annuals il
withers rapidly after fruiting.

The description of stem anatomy of the
subfomily  Monlivideae  given by Fraxz
(1908 p. 40 is not direetly applicable
hecause it primarily deals with the ana-
toimy  of the inflorescence-bearing  bran-
ches of Claytonia perfeliata Doxs. s, lat.

Cotyledons and Leaves

The two epigeie cotyledons of the an-
nual species are isomorphie, glabrous, and
linear (Fig. 4 E). After germination they
gprow rapidly and may resch final size
within four to six davs. The testa of the
seed is often attached to the top of one
of them, or oceasionally to both, The
cotyvledons oflen persist Ll flowering in
the summer annual form ol M. lneare |p.

117].

The eotviedons of the annual Mantias-
PFLin 1]”,'1,'54,'5-: HE & similar to those of Nea-
perio (. Niwss. but different from those
of Montin, Neiocrene [(TorR. & GURAY)
Rvnon., Croanocallis Byow, and some an-
nual Clagtonio species. In these the coly-
ledlons are differentiated in oa blade and
a more or less distinet petiole,

Some leaves are usually erowded at the
stem base, In the winter annual form ol
M. Nneare and in M. passilicedi the basal
leaves are more or less rosulale. The last-
mentioned species has only one leal on the
floriferons shoot, while the remaining spae-
cies have a few to many scattered cauline
leaves, All the leaves of the annual spe-
cies and those on vertical shools of M.
bostockii alternate in a 275 spiral (Fig.
4 G}, and are spreading to erecto-patent,
In Clegptonin and Mendia the phyllolaxy is
different. The leaves of the creeping shools
of M. boglockii have an altered arrange-
ment and are erect,
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much
membranous  margins.

The leal base is widened with
brrogad Usually it
is almost amplexicanl and forms a short
sheath which may enelose the shorl apex
or lateral buds (Fig. 4 FF).

The cauline leaves are more or less
linear and almost sessile in all species.
The basal leaves of M. bostockii, however,
(1 be narrowly spathulate and are often
differentiated in a short Blade and a long,
but not alwavs distinet petiole, In M. &
neare the uppermost leat of the slem or
branehes is often broader and flatter than
the others. The leaves are flat or may
even be almost semitercte with a convesx
adaxial and a * flat The
degree of sueculenee may vary amd sceis
maodificative. Specimens of open and dry
places have the thickest leaves, In soch
places the leaves and other vegetative
paris of e planls often tuen reddish.

The veining of the leaves mayv be char-
acterized as camplodrome, The midrib is
distinet and  wsually somewhat sunken.
The lateral two veins are Lhin and often
indistinet. On  the near e
leaf apex the midrib ends in o hydathode,
which may be more or less distinet and
usually darkens on dry specimens.

The epidermis is comporalively  thick,
and thickest on the abaxial side. The side
walls of the cells are almost steaight on
the abaxial side bhut X undulating on the
opposite side. The enticle is rather thick
and evidently wrinkled longitudinally on
both sides, usually with the exception of
the central part of the abaxial side which
is smooth. Two lateral wrinkles on cach
cell are particularly large (Fig. 7 G). Sto-
mala oecur on hoth leaf-sides, hut nsually
sparser on the abaxial side where they
are often arranged in longiludinal rows.
The stomata are elliptieal and usually
somewhat sunken. The guard ecells are
provided with large outer and inner led-
ges, the outer being the largest. The subsi-
diary eeclls may vary from twe to four
fusually four] and are lateral. Usually
they are distinet and smaller than  the
surronnding epidermal cells (Fig. 7 E).

abaxial face.

adlaxial side
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CaHIL-

In Moutin the stomala are alouost
fined to the adaxial
subsidiary cells, and the guard cells have
only a thin outer ledge,

lesaf-sis

The mesophyll is wsoally differentiated
in a compacl, chlorophyllose adaxial tissoe
and an open fissue almost free from chlo-
rophyll, The limit between the two tissues
is aften diffuse. A chlorophyllose lissue
consisting of a single laver of cells also
occurs on the abaxial side, It is absent,
below the midrib (Fig. 7 D).
wide lacunes mav occur laler-

however,

Two rather

ally. The vascular bundles have a distinet
endodermis, No mechanieal tissue oceurs
in the leaf.

Some features in leal anatomy  show
that the lateral parts of the abaxial leaf-
side differ
lar Lo the adaxial side which may indicate

from the central and are simi-

a "1|i:«~|r|:||'ﬂm-|1I" during anfogeny

Infloreseenees

The inflorescences lerminate the main
stem or lateral branches. There is only one
inflorescence on the flowering shools of
the perennial speeies, while the number
may vary in the annual species. In much
branched  specimens of the latter
inflorescences obibain a pseudo-Tateral posi-

SOHITE

Lot becanse of overtopping of a lateral
branch in the svmpodium (Figs, 7 A and
3 A, B

The inflorescence is o scorpioid cyme
al the tyvpe that prevails in e Moatio
group [ef, Hoes 1905 p. 28], It is pedun-
culate with normally one papery to mem-
brranous bracl opposite the lowest pedicel
(Fig. 7 A, Bi. M. bostockii has oceasion-
ally bracts which form transitions to ordi-
nary leaves, In M.
aften provided with a green * large, api-
cal part which probably represents the
reduced leal blade, while the remaining
part corresponds o the leaf base  {cf.
Horum 1913 p. 8: Fig. 5 A). The pgenus
- Montingtrum is charocterized by its com-
paratively large hracts,

lieare the bract is
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cenee

number of lowers per inflores-
varies. The flowers are more nume-
al species than in the

rous in the
perenmial.

HERRRAN |

The “common” axis of the inflorescence
[ef. NiLssox 1970 p. 1534) is straight and
elongate. [ts terminal part is coiled when
in bud, The pedicel is straight and erect
at anthesis and froit maturity, but re
curved or hooked in bud and when the
fruit ripens. In M. dichotomom and  to
some extent in MW, fineare all pedicels
curve in the same diveclion and the inflo-
hecomes + “one-sided”  (Fig. 3

FOSCenCe
Al

Abnormal  infloreseences  are  rather
commaon in M. lineare (particularly in
overfed cullivated plants) bul very roare
in M. dichotommm. Some examples in M.
lineare are illustrated in Fig, 8 Similar
divergent  inflorescences  mav  occur  in
other genera of the Montio group [ NILSSOX
1970 pp. 134-—133). The commonest irre-
gularities in the inflorescence of Montiasi-
riem invalve reductions of one (o several
internodes of the common axis or the
development of one o several additional
bracts, Rarcly vegelative parts with ordi-
nary leaves may be inserted (Fig. 8 N—0).
When additional bracts appear, it is 2
common feature that they only occur at
every second flower (Fig. 8 EJ.

The ancestral inflorescence in e group
(mow anly represented in the genas Neo-
peeria; o0 Nisssox 1966 pp. 277)
wis prabably pedunculate with an elongate
commaon axis amd several flowers with a
bract opposile each flower.

975

Flowers and Pollination Mechanisms

SwansonN (1966 p. 2311 emphasized the
uniformity of the flowers in Montioidee.
From a general point of view his state-
ment is justified. Reduced and slightly
evgomorphic flowers occur in some spe-
cies of the Montia group, however [el.
ALMOUIST 1884, STRANDMARE 1887, EicH-
LER 1878 pp. 1256—128).

Bat. Notiser. vaol. 124, 1071
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Fraxz (1908 pp. 22—27) compared the
reduced and the unveduced [(“standard™)
flower types of the subfamily, The *
dard”™ lower was deseribed as having an
actinomorphic perianth of a single whorl
of five tepals and one whorl of epitepalic
stamens. The different degrees of synie-
paly were also diseussed by Fraxz,

stan-

Particular attention has been paid to the
unicue hifoliate involuere of the family,
which has often been referred to as a
calyx. Its origin and orientation is some-
what uncertain will not be
discussed here. In Monttastrim it 1s longer
than the fruit and often distinetly parallal-
ribhed, which is a useful generic charac-
ter.

anl further

Allogamouns [lNMowers agree with  the
“standard” flower of Fraxz, and probahly
resemble the ancestral type of the group.
Auntogamous flowers are more or less re-
duced and mav be regarded as derived.
In Montinstrum, species with both alloga-
and  aulogamons e,
which renders the genns a particular infe.
rest with regard to floral evolation.

M. bostockii and M. passiliepii are allo-
gumans (the latter is insofficiently known).
The tepals are more or less coloured, al-
most free, subequal (NiLssox 1970 p. 136,
and up 1o aboul three times longer than
the involucre (Fig, 2 Al. Nectaries occur
al the pistil base. The five stamens are

]
ITRENLS flowers

equal with long filoments and compara
tivelv large, somewhat versatile anthers
which are almost extrorse [Fig. 2 D). The
slumens are ascending and excurve daring
anthesis. The pollen production is rather
large; ef. Table 1. The stvle is long with
recurved hbranches, richly papillate on
their adaxial face (Fig. 2 E).

Very occasionally, eg., in Crunocallis
clhamissoi (ef. NiLssox 1970 p. 136) small

NILSSON

flowers of poorly  developed  specimens
may have somewhat unequal tepals and
only three stamens. This condition eon-
stitules a  transition o the
Flovwer by,

The MNowers of M. bostockii are pro-
tandrons with separate “male and female”
phases. During the “male” phase the pol-
len is exposed oubwards and the siyle is
short with firmly convergent branches.
During the “female” phase the stvle grows
considerably, the sivle branches diverge
and become recurved, exposing the ex
panding papillac on the stigmas (Fig. 2
1. In this phase the stamens start fading,
and sometimes the anthers drop. Aufo-
gamy appears to be almost eliminated.

In inflorescences of M. bostockii two
flowers are often in anthesis  simulla-
meously the upper one in “male” and
the lower in “female” phase, Pollinalion
results in a rapid withering of the flower.

aulogamons

M. lineare and M. diclofomuim are pre-
i

nantly autogamous. In the latter the
amtogamy seems almost ohligate. The te-
pals are white or greenish white, and usu-
ally only slightly longer than the involuere
{sometimes shorter, eg., in cleistogamouns
cf. Figs. 3D; 5 13). The tepals
apposite the three stamens are smaller
than the two others (HoLa 1913 p. §).
Normally the stamens are three, occa-
five or very rarcly four. Penla-

flowers:

siomally
staminole flowers may oceor in the lowest
part of the inflorescences in well-devel-
oped  specimens. The accessory  stamens
are often smaller than the others and have
m

ule anthers, often with undeveloped

pollen grains. Very oceasionally flowers
with five perfect stamens may occur.

In the autogamous [lower the stamens
are short and the anthers small, medilixed
and laterorse. The pollen production per

Fig. 8 Montiastrum lineare, variation in inflorescences, highly simplificd. -
HHHH," or |_|” irll{'l"lHl‘l,I.!'i

mal” lype. B—LC:

A: the “nor-
aof the axis reduced, — D—L: Additional

bracts, — F—M: Branched inflorescences with diflerent types of coalescence, helween the
peduncle and the axis of the terminal and Interal inflorescences, and with different length

of the internodes (of. the text), —

N—01: Inflorescences wilh

inserted vegel

alive parts.

(First flower of the terminal inflorescences is indicated with g cross.)

Bot. Notiser, vol. 124. 1971
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Table 1. Approximate secd and pollen production in three Wonfiastrem species; one allo

gamous, M. bostoeki, and two autogamous, M. linesre (summer

and winter annual forms)

and M. dichotomum. The seed production has been caleulated from the mean values of
the number of flowers per planl or flowering shoot; there are hree ovoles per flower
all of which have been assumed io 1|1-'A.'|."||::||| into seeds (10 5F:u::{"u:|1|_'-:|:|g. af M. bosteckii,

200 of the remainder, were examined),

I'he pollen production was ealeulaled [rom counts

of pollen grains in 5 flowers of each species; lhe figures are given in round numbers
{cf. the lext).

Species

Number of pollen

Number of seeds/
plant or flowering

arains/ flower
shaoot
M. bosteckii . .... 1780—2170 12
M, ineare . ,..... 240— J80 AT [(126)*
M. dichetomum . 110— 164 312

* the higure refers Lo five specimens of the winter annual form.

flower is low: el. Tabhle 1. The style is
rather short or sometimes the style hran-
ches are almost sessile (Fig. 3 Hi. The
length and position of the three stamens
permil contact with the recurving style
branches.

The Mowers of M. lineare and M. dicho-
tomum are homogamic with no tendency
to protandry. The Mowers may be chas
mogamaons. Cleistogamy is most eammon
in M. dichiotommm. Under similar external
conditions chasmogamous Mowers secem o
be more frequent in the summer annual
form of M. {ineare than in the winler annu
al ip. 1171, In chasmogamons flowers
opening lakes place 2—3 hours after sun-
rise andd elosing 1—3 hours
When elosed the flower e
again ane it withers rapidly. However,
cmasculated flowers of M. lneare (. 88)
may remain open for up o three days or
until they arve arvtificially pollinated.

Bud pollination is common and usually
tnkes place the day before the (lower
opens. Particularly in the summer annual
form of M. lincare bud pollination some-
times fails to lake place and the Flowers
may open unpollinated.

Cleistogamy which may be regarded as
a type of prolonged bud pollination oc-
curs particularly in rainy and cloudy davs
when the temperature is low. The upper-
most flowers of an inflorescence or those

afler
docs  nol

[IELLLI N
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of late inflorescences are almost exclu-
sively eleistogamons.
The twa types of flowers in the Montia

group may be characterized as follows:

ALLOGAMOUS FLOWER TYFE: Te-
pals live, £ equal, large, often eoloured.
Nectar and scent usually present. Stamens
five, equal; filaments long, exeurving;
anthers large, £ extrorse, versatile; pollen
production high. Styvle long with long re-
curving ranches., Protandrons with sepa-
rate “male and female”™ phases. Chasmo-
LTS,

Lel

AUTOGAMOUS FLOWER TYPE: Te-
pals five (or twol, unequal, small, often
greenish while, Nectar and scent lacking.
Stamens filaments short, curving
inwards; anthers small, * laterorse, pon-
versatile; pollen prodoction low, Stvle and
stvle branches short. Homogamic, Chas-
mogamous or cleistogamous, bud polling-
tion frequent.

three,

Transitions between the two types may
occur, but they are rare amd often non-
consistent. The allognmons  bype  occurs
mainly in perennial species and the anto-
Samous in annual.

In the Clagtonia groap species occur
with allognmouns or autegamous [lowers,
Those with allogamous flowers are mainly
perennials and their floral stroctores fol-
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low the above scheme, The antogamons
species are annuals with floral reductions
which in some points are different from
those of the Maontine group. Some annoal,
autogamons species of Colondrinio have
floral reductions which almost exactly fol-
loow the autogamons scheme of the Monfia
group (Fraxz 1908 pp. 20—21). The
autogamons Celandrinion species belong to
a group characterized by pantocalpate pol-
len grains (NiLssox 1967 p, 283),

Paollen Grains

The pollen grains of Montiastrum rep-
resent o unigue ype, the morphology of
which was deseribed by Minssow (1967).
The pollen grains are mulli-pantocalpate,
The centres of the mescocolpate areas (the
hasal plates) are much vaulled and form
the characteristie, spiniferous tholi.

[t is ressonable to thiat  this
pollen type has evolved rom the 12-pan-
toeolpate type which is represented in
somme genera of the Moentioe group, cg.,
Cronacallis, Montie and Mevda, This sup-
posed relationship is one of the reasons
for placing the genus in the Menfin gronap.
No transitional pollen lypes are known,
haowever,

assunme

The pollen grains of Limorlsine have a
distinetly thickened part in the centre of
the mesocolpate areas (Niessox 1967 pp.
dat—353). AvosHina  (1963)
them to be of a transitional type. She
assumed that the tholate tvpe had evolved
from a pollen tvpe resembling that  of
Limnedsine. However, in Limnalsine the

believed

elevated centre of the mesocolpate aren is
formed by a much thickened sexine which
is in firm contact with the nexine. In Maa-
tinstriom, on the contrary, sections of the
tholi that they are hollow, The
sexine  is  separated from  the
anlted, and not particolarly  thickened.
T'he elevated central parts of the meso-
olpate arens thus appear to have evolved

& h ALY

nexine,

n different wavs in the two genera and
here seems to be no reason to accept the
straightforward evolutionary relalionship

111

proposed by ALosHINa. Furthermore, the
tholate pollen grains dive n their mode
of germination. The centire basal plate
fakes off amd forms an opening for the
profruding pollen tube, On the whole, the
basal plates [mesocolpate areas) femd o
drop very casily from the tholate grains,
a condition never observed in any other
pantocolpate grains (NiLssox 1967 .

The mechanical and hiological function
of the tholate pollen grains has not been
considered  previously, Slicky  substances
covering the pollen grains (so-called Lry-
phine; cf. ERnpTMaN 1968 p. 243), were
found in an often considerable amount in
mosl species in the subfamily (p. 88, The

tryphine causes the grains to stick logeth-
er, forming masses of variable size. On the
grains of Montinstrum (M. bostockii, fin-
enre, amd dichotemum) the lryphine is al-
lacking. Nevertheless the pollen
forms masses nsually containing 14—32
grains which are often firmly held to-
gether. The coherence of the grains in
masses is caused by the tholi which fit

st

into the interspaces between the tholi of
adjacent grains, The spines on top of the
tholi and the rough surface of the tectom
(large puncta| contribule to strengthen the
adherence (Fig. 9 E—H].

It is very probable that the development
of the tholi is an adaplation which in-
creases the coherence helween the grains.
COTETICN that  pallen
grains of insect-pollinated flowers stick
together (KxoLn 19300, which permils a
transfer of pollen in masses. Usoally this
is cansed by a sticky or spiny surface of
the grains in Monfiostrum the tholi
have this Tunction, It is therefore probable
that the tholate pollen grains originally
evilved in insect-pollinated flowers, In the
genus there is one [sufficiently known)
recent species, M. bastockii, with flowers
of a Iyvpe suggesting insect pollination
(p. 1081, The thoelate pellen grains strongly
indicate that the allogamous species of

It is a condilion

Maontingtrum come closer to the ancesteal
forms than the aulogamons ones, which
musl be regarded as derived.

Hot. Natizer, vol. 124, 1971
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Fig. 10, Histogram of seed length in Wondiastrom. Number of specimens examined on the
vertical axis; length in mm on the horizontal axis. Matlure seeds have been measured,

5 per collection. Spotted columns=M. i
fineare, hatched columns the winter annual fo

chotomum; hatehed and white eolomns =M.
wm, white the summer annual; the histogram

is cumulative, because the values hove been added uwpon the columns, to show the varia-

tion in seed length of M. lineare as a

Seeds, Dispersal, and Keproducetion

All genera of the Montia group have
three ovules. The seeds have a smooth
testa, are laterally flattenced, and osually
distinetly keeled, The attachment plate is
in a lateral depression and the strophiole
is minute and not protruding. According
o BRANDEGEE (1895 p. 87 the cotyledons
of M. lneare are aceumbent in the seed.
They are similar in M. dichotomum and
M. bastocikii,

The seeds of the annual species ripen
rapidly, In the same inflorescence flower
and malure prosetit
simultnneously. The time from flowering
Lo seed maturity is normally 6—8 days.
The corresponding time for the perennial
species is insufficiently known, but exa-
mined capsules of W, bostockii indicale a
slower ripening.

capsules may  be

unit {further explanation in the text).

At maturity the seeds are actively thrown
oftf by a mechanism found in the entire
subfamily  (WILLIS 1892 pp. 382—383;
Fraxg 1908 p. 36). At dehiscence the three
valves of the capsule hecome  strongly
involute and somewhat reflexed. The roll-
ing inwards is caused by lignified, trans-
verse ribs in the side walls of the longi-
tudinally directed epidermal cells. By the
sudden movements of the valves the seeds
are liberated, pressed strongly against each
other, amd thrown off. The mechanism
does not operate perfectly il one or twao
seetds ure missing  (ef. below), In green-
house the seeds of M. dicholomum may
be thrown away up to 2.5 m, and those of
M. lineare up o 2.0 m. The sceds lack
nther adaptations for dispersal,

The living material available for germi-
nation experiments has been oo meagre

I"i;.:. U Monfiastrum bostockii. Scanning electromicrographs of the pollen grains, — A:

e podlen grain, a tholus in the cenlre wil
B: The frontal area of A showing the tholi, 1
viry narrow because of shrinkage (e 2300
— Ih: A tholus Trom the lape | e HH00).

h o penlagonous basal plale [ <o 1100,

wsal plates and ecolpi; the eolpi have become
lo = G A tholus in lateral view [(xec. 53500).
[E—H: The photographs inlend to show how

the grains aggregate by means of the tholi which it into free interspaces of adjacent grains,

{ i,

anid how the H]ril!u'a. o Mhe |||[:- afl the thali make the fixsalion ~.|:|'|::||1H|=|‘ {E
H e 2i500).

Bot, Notiser, vol, 124, 1971
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to permit detailed conclusions, amd con-
tinuous observations have only been per-
formed during one vear, The seeds of the
annual species usvally need o resting pe-
riod of about lour to six weeks before
sermination can take place. Some scods
seem to have a prolonged dormancy. Only
oceasionally do the seeds germinate simul-
taneously, cven if thev originate from the
same sell-pollinated planl and are sown

under similar conditions. Usually 3563
(]

o of the seeds germinate within two

weeks, The remai

ing seeds may be dor-
mant until the seil is stirred or germinale
al cerlain periods (of . below).

Hall a vear old seeds of cultivated spe-
cimens of M. dichatemum, and of the win-
Ler and summer anmual form of M. lineare
were  sown at  two  different  oceasions
(April amd September; 50 seeds of each
taxon at hoth oceasions; in greenhonse 148

204C;  the covered  with
sand). The seedlings were Lthen counted
before and alter stirring of the soil, amd
summed up. The following figures were
obtained: M, dichotonean 35 (April) and
B (Septembery, W Nineare winter annual
form 39 and 42, M. fineare summer an-
nual form 21 and 12 After pre-chilling
(0% i 3G 36 seeds of the
annunal form (50 seeds sown in Oetober)
germinated: the chilling treatment
ot affect the germination of the winter
annual taxa in o corresponding rate,

The seeds of the winler

seeds  were

SHUner

s

annual form of
M. lineare may be viabel ap tooco 10 vears
when preserved under herbariom condi-
tions, and three 1o four vear old seeds
have about the same germination capaciiy
as one vear old ones,

The seeds of both annual species can
b sown ab any time of the vear and ger-
minate. observations on dor-
mant seeds indicate that the summer an-
nual form of M. fineare has a periodic
germination, with the highest rates in
spring  (late Felwuary to April). In the
winler annual form of M. lneare and in
M, dichatomum such a distinet periodicity
does not seem o oceur, although there

Bat. Natiser, vol, 124, 1971
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are germinalion “peaks” in autumn [Sep-
tember to October] and spring (Febroary
tor Marchi.

The seedlings grow rapidly. In the sum-
mer annual form of M. lineare the Lrst
flowers uwsually appear aboul 33 to 45
duvs afller germination (p. 117). The win-
fer annual W, lincare and M, dichotonum
flower distinetly Iater than the summer
annual, if sown al the same Hme.

The seed production secms to be low
and irvegular in the perennial, allogamons
M. bastockil. In examined ovaries one Lo
three ovoles are somelimes stunted and
shrunken, which may indicate failing or
ineffeetive  pollination.  The  ealculated
seed  production per flowering  shool s
shown in Table 1. The caleulation has
beenn made on the assumption that  all
ovules develop into seeds; the actual nom-
her is probably lower,

The low seed production of M. bostoekii
is partly compensated by the effective
vegelative reproduction by supraterranean
runners. The sexual reproduction is prob-
ably slow and irregular in this species
which mesns that the individoals are long-
lived and mainly  reproduce  asexually,
Cross-pollinaiion  presumably predoming-
les in sexual reproduction,

The seed set in the two annoal species
is almost perfect, and the self-pollination
mechanism thus seems very effective. The
mean number of seeds per
specimen (40
caollections of each species were examined|
wis 00 in W, dichelomoam amd 294 in
M. lneare, The caleulated annual  seed
production per plant of the two species
i« shown in Table 1. The annual seed pro-
duction in M. dichtomam is higher than in
M. Iineare, ut hoth have distinetly higher
values than M. bostoclii.

Six  generations of the winter annual
form of M. lineare and five of M. ofcho-
formitm were raised  in succession, each
peneration being  sell-pollinated.  Noo in-
hreeding degeneration

|_'u||:\l,1|.1- e

specimens  Trom different

was ohserved, The
plants remained fully vital and the seed
et was high and regular, Artificial cross-
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pollination was performed in M. Nreare
{winter annual Form|, [t had noe unfavour-
able eonsequenses, and the plants obtained
were perfectly fertile, but showed an indi-
vidual variation which does oot ocour
wmong inbred plants.

High snd regolar sced set is |
for the survival of the annual species
which allen oceur in rather unstable habi-
tats. The reduction of genctic variahility

essenti

is partly compensated by a high pheno-
brpic plasticity. The seed production fol
lows  the development of the individoal
plants, Seasonal reductions or even losses
in the seed production are probably ba-
lnneed by dormant seeds. A regolar for.
mation of three seeds per capsule is also
important  for the function of the dis-
prersal mechanism (p. 113). It one or two
seeds are missing the mechanism does nol
operate effectively.

The reduced genetic variability in the
locul populations is reflected in the her-
barium material. Most collections consisl
of very individuals, and plants
raised  from such collections tend 1o be
almost identical.

similar

Cytology and Crossing Experiments

The chromosome numbers of Monfios-
tram dichotoneem and M. Socore ave 2o
14 and 2n=28, respectively (Nirssox
1966 p. 466: Fig. 11 A, B). The karvolyvpe
differs in some  respects from Montio,
MNedoocrene, and Neogarie, The chironoso
mes are larger, the centromere is sulder-
minal fo submedian, and the satellite is
very thin [(NiLssox 1966 p. 467 ). Morpho-
logically, the chiromosomes show a closer
resemblamee T Clargptaiia
species than to the Mandio group, In Clag
tonin LEWIS and Svns (1968 pp. 64—66
found that the annuals, which were re-
garded as advanced, have somewhat smal-
ler chromosomes than the “less specia-
lized” perennials, The diploid Moentiosirem
dichatomum  has salellited  chromo-
somme padr and somewhat larger chromo-
somes  than the tetraploid  species, The

some  gnnmual

o
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S
Fig. 11. Somatic melaphase plales in root
tips. — A: Mantiastrem dichotomom 2n=14:
Canada, YVancouver 1sl, M, C, MELBOURN), —
B: M. lincare (2n=2%; U 5.A. Washington,
Kittitas Co., P KeEnrs).

-7 is not known in other
gencra of the Montin group.
A few erossing experiments have been

hasic numiber x

pertormed, Crossings between M. lneore
{winler form, Masox 6192) and
Modichotomum (M. G, MeELBROURN) have
been made in both directions (eight and
four ecrossings, respectively), Seeds were

annual

only obtained in a single case, and then
probably resulting  from  sell-pollination.

Germination and  pollen tube  growth
started @ few minutes alter pollination,
The pollen tube wswally penetrated into
"'I.-.- '\|i;{li1:_h[i1‘ ih:_l,|!li|'|i| cell but then \-ltl]i]:ll,"ll.
Somelimes it failed o pencleale and then
twisted among the papillac. The
phemmenon oceurs among other taxa of
the subfamily and will bhe discussed in
detail in o later paper. No naturally oc-
curring hvbrids are known with certainty
in the sublfamily.

Crossings made  between  indivi-
duals of dilTerent collections (Masox 6192
amd CroXQUIST 73410 of the winter annoal
form of M. fineare, and between its sum-
mer anmual (P, KERx| and winter annual
{Masox 6192} forms (three
both cases). In these cases full seed selling
ocenrred. Crossings have also been made
between individuals of the same collection
(AMasox G192, five crossings| which also
pesulled in perfect seed selting.

The sparse resulls indicale a crossing
barrier between M. dichstomum and M.
lineare, This is supported by the fact that

LHINITY

were

Crosscs 1N

Bot, Motiser, wol, 124, 1971
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Table 2. Characlers of the winter and summer annual Foerms of Mondtiaestrim lineare,
Measurements have been made in herbarium specimens (25 of each form) which have
beem a prieri classified to either of the two forms.

Winfter annual Summer annual

form form
Cotyledons persistent unlil flowering ............ f {—)
Basal leaves withered at anthesis ........ Sy - —({+)
Stemm: elght I om0 e s i e fi 14 6 0
Number of short basal indermodes ... ... oo, b —22 2 — 9
Numher of basal lateral branches ... ... .......... 6 —2 0 — 7
Number of infloreseences . ........... Tt A 5 17 1 7
Length of common axis of inflorescence in cm ... . 4 — 8 i —11
Number of flowers per infloreseence . ........o... 3 b i 12
Involuere length in mm (after anthesis) ... ....... 27— 4.9 4.2— 6.3
Tepal lemgth in mm . ... ... .0 e rmrnnncrns 10— 5.7 4.7— 6.4
oot BRI T O h o e e e 16— 1.9 1.7— 2.4

no true intermediates occur in the herba-
rinm material examined, although the spe-
cies are somelimes sympaltric, In crossings
between the two forms of M. lineare the
progeny  was morphologieally  similar to
the winter annual in becoming rosulate,
(. 103} but its fectility was oot ested be-
cause the plants failed to flower, The two
forms sometimes oceur together, but when
eollected simullanesusly they are often in
different stages of development (p. 11T}
Creeasionally they Flower at the same time,
however. In the herbariom material many
intermediates oceur which may  indic
that the two forms are not entirely iso-
Inted.

Winter and Summer Annual Forms of

Momntiastrum lineare

Within Monfiastrom lineore two forms
with different
winler annual amd o summer ':HIIIIL"II. ean
be distinguished. The type specimen of
M. lineare belongs to the sumumer anmuaal
form. Hoorer (1847 p. 2300 distinguished
Clagtonin linearis f minns which corre-
sponds to the winter annual form (GEYER'S
Oregon collection no. 317, tvpe in K).
Later the two forms have been recognized
anly
form constitutes about 63 "9 of the her-
barium collections classified to either of

seasonal  development, n

necasionally, The summer annual

Eat. Notiser, val. 124, 1971

the Torms. In the cultivated material two
collections belong to the summer annual
form (P. KErN amd Jonxsox 398) amd
the remainder to the winter annual form
(p. 881, The two forms have the same
chromosome number 2n=28,

The two forms may be distinguished Dy
a combination of
these seem to be correlated and reflect the
different development of the forms. Tahle
2 shows that most characters overlap.
About 33 percent of the herbariom mate-
rial could not be classificd with cerfainty
in cither of the forms. In aniform culti-
valion the differences tend to become ex-
aggeraled and the two forms are distinel.
However, it is also possible that only the
extremes are I'l.'i.ll'l.'.‘ifl.'tlll.'il in the few colti-
vated collections,

characters. Some of

THE WINTER ANNUAL FORM

In greenhouse enltivation the plants be-
come rosulate and much bhranched. They
remain in this stage for some months be-
fore flowering (sometimes (lowering fails
to appear entirely).

The rosulate plants can be forced to
aceelerale the flowering by a “frost™ treat-
ment. Some plants were placed outside
the greenhouse [or two weeks last winter
(temperature +2° to —B"C). A few were
Lilled but the remainder began to Nower
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after two to four weeks when replaced in
greenhouse, Plants sown al the same time
butl kepl in the greenhouse as a control,
did not Dbegin Nowering until one to two
months later. In the open garden the plants
hibernate in the rosulate stoge and stort
fMowering in early spring. Herbarium spe-
cimens are characterized by many T with-
ered basal leaves, and several lateral bran-
ches and inflorescences, and o diffuse
main axis. Flowering planls have been
gathered very early in the spring, even
in January, In cultivation the seeds may
germinate any time during the vear, al-
though there seems o be a periodic ger-
mination of dormant seeds (p. 114}, The
plants develop in a similar way regard-
less of the sowing sepson,

THE SUMMER ANNUAL FORM
This form is characterized by o
grovwth of the distinet main shoot which
is terminated by an inflorescence, The
development of lateral branches is sup-
pressed, and vsually they fail to develop
unlil Mowering, Herbarium specimens are
characterized by a simple or poorly bran-
ched stem with o few shorl basal inter
nodes, A baszal rosetle is lacking or con-
sists of a few leaves only, representing a
short strengthening stage. The colyvledons
somebimes persist unbil flowering, Com-
pared with the winter annual form the
summer annoal has 3 more rich-flowered
inflorescence, large flowers and seeds. Daor-
munl

secds germinate with the highest
rales in spring (p. 114). The germination
rate seems o increase after a pre-chilling
treatment. When sown in autumn some
seeds usually  germinale and the plants
develop normally, but their
much retarded (up o 70 davs [rom ger-
mination till flowering, p. 114],

growlh 1is

EVOLUTIONARY TREXDS IN THE
TWO FORMS

The differences bhetween the two forms
are summarized in Talles 2 and 3, and
in Fig. 10. One of the more conspicuons
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distinguishing characters is seed size. Simi-
lar differences between summer and win-
fer annuals have been reporled, eg., in
Comeling (review by STERBEINS 19500 . ¢
summer annual form has almost twice as
heavy secds as the winter annual.

Large seeds may e disadvantageouns in
dispersal but gdvantageous in establish-
ment by producing  vigorous  seedlings
with a grealer chance for survival (ef,
Sanispury 1942, The differences in seed
welght between the two Forms of M. line-
are probably evolved in response to the
different lite forms.

The summer annual is bound o deve-
lapy rapicdly from seed, and thos vigoroons
seedlings are obviously an essential qua-
lity. The winter annual on the other hand
may accumulate organic matler in the

rosette stage during the aulumn and win-
ter, and is thus less dependent on vigoroos
secdlings, Flowering may talke place more
or less simullaneously, although the win-
ter annual starls earlier pro-
longed total flowering time. To both it is
essential that seed setting takes place boe-
fore the summer drought,

Another factor
correlated to the life form is the ralio be-
teween seed weight and plant dry weight
(Table 3). The summer annual form has
a more “economic” seed production, which
would probably be even more obvious if
the energy content ol the seeds were
compared instead of their weight. Similar
differences in seed production  economy
between closely related autogamous and
allogamous annuals were found by STRID
(1969 pp. 389—390].

In nature the plant dry weight of the

winter annual form is somewhat smaller

bul has a

which appears o be

s ils vegetative growth is arrested
ng the winter. The summer annuoal
form has a low planl weight because of
the suppression of lateral branches. It has
heen demonstrated in cultivated specimens
that some lateral branches develop if the
main shool is injured. Such specimens
often resemble  poorly developed  speci-
mens of the winter annual form.

Bol. ¥otiser, vol, 124, 1971
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Table 3. Plant dry weight and seed weighl of greenbouse cullivaled Wordiestram dicho-
tomum (M. C. MErsovrs), M. lineare summer annual form (P. KERN), and M. lineare
winler annunl form [(Masox 6192, Five ||||||'|Ih. of epch collection have beon examnimed,
the mean values are given. The resulls show the differences in plant dry weight, seed
number, and seed weight. From these valwes the number of seeds per unit plant weight,
and he seed weight in per cent of tolal plant weight ave calcalated. The resulls intend Lo
illustrate the proporfion belween seed nomber and weight and plant weight with regard
to the “economy”™ in production of vegelative organs amd diaspores of the different taxa
(Turther commenls in the lext).

M. dichotomum

M. lineare
winker annual

M. lineare
SLIMIIMEr &kn I!ll'.1|

P dry weighl Im g2 o.oocaaciiaaioins
Number of flowers/plant ..............
Number of seeds/plant ............0...
T00-seed weighl in 2 ... i ieen s
Number of seeds/0.1 g plant weight . ..
Seed weight in "o of plant weight

The number of seeds per inflorescence
is vsually larger in the summer annual
but the overall number of seeds per plant
is muech larger in the winter annual, This
may indicate that hibernation with seeds
is sufer. Hibernating plants may be Killed
by early frost in the automn or by frost
dromght in the spring. The larger numhber
of =eeds in the winter annual form may
al least in part compensate for such elimi-
nalion.

The twa lorms are thus distlinguished
by a number of hiologicnl and morpho-
logical characters which are more or less
correlated to the life form. Intermediates
are requently found in nature, and the
Iwa forms do nol distinet enough
Lo mertt Bixonomic recognilion.

The winler snnual shows the grealer
similarity 1o the winter annual diploid
M. dichelomuem (Table 3. With regard to
morphological charnclers the summer an-
nual is more advanced and can be as-
sumed to have evolved from the wi
annual, Their differentiation scems rather
recent.

ST

Distributional Kemarks

The disjunct distribution of Wonbioes-
trerrn has no parallel in the Meontia group.
Some points of agreement are foond in

Bot, Notiser. val, 124, 1971

.33 023 249
108 11 a0
a2 1 117
n.ios3 (I nii
DH.2 14.5 4.9
12 A 7
Clagtonia  in - which the perennials  are

and aceur on hoth
the DBering Strat, The annual
species occur in western North America,
mainly south of the perennials amd at
Iorwrer altibuces.

chielfly mountainous
sides  of

The greater morphological resemblance
in, ¢.g., branching habil, hetween the an-
nual species and M. passiliepit is notable,

although they are the most remote at
present.
The two perenmnial species occur  in

small isolated areas which were not gla-
cinted during the Quaternary Period  (cf.
Hurrex 1937, 1968). The species seem to
be relies in their preseot occurrences,
The two annual species center in the
Columbia River Syvstem and are in part
sympalric. They are similar with regard
to plastivity, ccology, and  reproduoction,
but M. dichotomom seems o be a rather
rigid species, while M. fineare appears (o
he a complex, progressive species which
may have evolved in direction for aggres-
sion partly through polypleidy and partly
through selection For vigor, Taclors which
may explain its wider distribution  and
mare common oceurrence, A similar ex-
pansion in Clagtenia perfoliala is reported
bv STERRINS (BAKER & STERRING 1965 pp.
173—190). It is possible that Montinstram
fineare originales from the present com-
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mon area of the two species, and that it
has Decome widespread rather recently
because of ils weedy lendency. There are
indications from the herbarinm material
that M. dicholomoam has steadily  decre-
ased sinee about 1920, whereas M. lineoare
has been stable or increased, and has often
been gathered on oulpost loealities in re-
cenl vears.
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LIST OF MATERIAL EXAMINEI

Montiastrum bastockii
CANADA, YUKON TEHRITORY

Dawson Kange, 5 of Selkirk W of Carmacha
near headwaters of Klaza Hiver, 42000 feel,

1935, Bosmoce 19 (CAN). — 5 of Burwash
Loanding, Kluane L., 1944, H. M. & L. G, Raup
12245 (%), — Mouniain slopes E of the mouth

of Slim's R., Kluane L., 4500—5300 feet, 1944,
H. M. & L. G. Raur 12533 (C, 5]. Heand-
waters of Bridpe Creek, 1948, . M. & K. A
Rave, W, H, Dmrury 13353 (5, — Upper
Quill Creek Valley in the Tetamagouche Pass,
FHM—G00 Feet, 1953, FREEDMAN (F). —
Alaskn Hw:\', Mile | L)1+ LI |}¢'1'|H'|1,'| 4100
Teet, 157, SCHOFIELD & CRUM BME (5).

MANITORA

Mile 34%, Hudson Bav B.H., 1936, . A. TavER.
NER [CAN].

UsSA, ALASRA

Head of Ketchumstock Cr., 1921, 3 J. MURIE
190 18,

Montiastruom dichotomunm

CANADA, BRITISH COLUMEIA

MNear Vieloria, 1885, FLETcHER 336 (BM), -
Vieinily of Victoria, 1893, J, Macous (K),

Vancouver Island, 1895, J. Macoux 238 (K).
— Vancouver Islamnd, v i(‘i.:lil:l.' of Yietoria, 1008,
J. Macors 78821 and 78824 (F). — Vancou-
ver Island, Gonzales, Vietoria, 1916, . F.
NeEwcoMmBe (V) 1916, Y. R, CARTER (V). —

Bot, Noliser, val, 124, 1871
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Vaneouver |sﬁ|u|l1|I ‘L\.‘ﬂ“in;{lr:n. 1917, W. R.
CARTER (. 583 (GH, UBCG, ¥) and 1792 (V), =
Vietoria, Beacon Hill, 1925, (G, A, Harny 7535
[¥]. Boston Bar, 1934, T. T. McCaBse (U],
— 0 miles NW of and H00—1000 feel above
Pritchard, 1935, T, T. McCape 2070 [UC).
Ten Mile FPoinl, Victoria, 1939, 1. W, EasT-
Hani (UBLC). — Vernon, 1843, V. {, Bmixk
(UBC), — Vancouver Island, Lost Lake, 1948,
G. A, Harpy 21358 (V). — White Lake nenr
Oliver, 1955, T, M, C, TavrLor 3207 (UBC),
Vancouver Island, Mi. Newton, 195%, M. (.
Merwours (LI

USA. CALIFORNIA

Siskivou Co., Yreks, 1876, E. L. GREENE 691
|F, GH, NY}. — Siskivon Lo, Oro Fino, 1900,
G. D). ButLer 677 (JEPS).

I AH

Moscow, about the College, 1897, 1., F, HEx-
DBERSON 4082 (GH|. — Coear d'Alene Lake.

195, M. E. Joxes (UPS). — Sania, 19249, ¢,
ErLisc (LAY, -— Xootenai Co., Pozl Folls, 1933,
J. H. Canist 2124 (NY). — Bonner Co., La
Glede, 15635, J. H. CHRrisT 2140 (NY), —

Latah f-.-:l., 3 miiles N of :'ﬂum:nw, I‘.I:'I-T. T H.
CHRIST & W. W, Wanp 68913 (NY). — Adams
Co., Fruitvale, 1938, J. H, CarisT 9190 [NY),

- Washington Co., W of Crane Creck Beser-
voir B of Midvale, 1935, 1. H. CHRIST 262
INY). — Latah Co., 2 miles SE of Joel, 1540,

J. H, CHrisT 10829 (NY). Rootenai Co.,
2 miles N of Worley, 1046, 1. H. CHRIST
15083 (NY)., — Lalah Co,, along the road lo

Moscow ML, ¢ 4 miles NE of Moscow, 18944,
W, H. Baker 58532 (NY). Latah Co., NE
of Moscow, 189, W, H. Baker 5783 |NY,
WTL Latah Co, 5 slope of Tomer's
Butte, 4 miles SE of Moseow, 1951, W, H.
BakgEr 7353 (WTL). — Koolenail Co,, 6 miles
W ool Athol, 1951, W. H. Baken 7363 (WTLU),

MONTANA

Lake Co., 1 miles 5 of Charlo,
Himroncook 17776 (WS, WTU).

148, C. L.

OREGON

Columbia f. Wahlamet Plains (BM). — Wah-
lamet plains in wel places, NUTTALL (NY). —
Nurrant (GH, K). — GeEYEn 848 (BM, GH,
ki. — Wet Prairies, 1887, T. J. HOWELL (I7);
1880 and 1886, T, J. Howenn 3865 [NY):
1880, J. & T. ... HowgLL (WS, — Wasco Co.,
near The Dalles, 1882, T, HoweLL (GH, NY.
ORE, O8C, WTLU). — Salem, 1883, DRAgE &
IMcksox (F|. — Washington Co., Forest
Grove, 1884, L. F, HexpeErsox 10335 (ORE).
— Near Postland, 1886, T. J. HowgLL 617
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(GLY . — Washinglon Co., 1886, J, HowgeLL
(WS, — Salem, 1887, M. W. Gorsax (WTU).
— Marion Co., Salem, 1887, L, F. HExpERSON
138 (JEPS, 050). — Gladstone, 18949, T. Ho-
wiLL [ORE). — Sherman Co., Deschules
Hiver near Sherars Bridge, 1902, E. P. SHEL-
nox S, 9083 (OHE). — Wasen Co., The Dalles,
12, E. P SaELpox 10002 (F, GH, 5Y, ORL,
W5, — Umaltilla Co.. Meacham, 1923, W.
SmERwoon 28 (F)., — Waseco (o, 1 mile SE
of The Dalles, 1926, M. E. PEck 14583 (k).

Klamath Co., Klamath River, Me Cullom’s
Mill, 1928, L. F. HENpERSON 9363 (ORE). —
Marion Co., Battle Creek 8 miles 5 of Salem,
1952, M, E, PEck 17290 (50, — Jackson
Co., near Pinchurst, 4000 feel, 1934, J. W,
Trosmesox 105342 (LI, NY, WTL). — Jackson
(0., Lower Table Rock, 2025 feef, 1942, L. E.
DeTLivG 53114 (OBRE). — Lane Co., along the
Willametle River, 1 mile W of Oakridge, 1948,
W. H. Bager 5276 |0S8C).

WASHINGTON
Goldendale, 1876, T.
Klickilal Co,, While Salmon, 1878, W. N,
SURSDORF (WS, — Rlickitat Co., Bingen,
1880, W. N, SURsSDORF 2224 W), — Klicki-
tat Co., Faleon Yalley, 1881, W, N, Svkspory
a0 (BM, F, K, NY, W5}; 18582 (LD}. — La
Comas, 1884, .. F. HExpersox 132 (S0, —
Spokane Co., 1889, YW, N, SUKSDORF 3320
(WS, — Clarke Co., Bachelors Island, 1894,
W. M. SuksporrF 3527 (WS5), — Rlickitat
Hills, 1885, T. HowELL 89 (WS, Gramd
Dialles, 1895, M. W, Gorsan (Wa o — Whit-
man Co., Pullman, 1897, A, ). E. ELMER 173
(K, NY. W5, — Klickitat Co.. “Aphvllon
rocks”, Bingen, 1899, W. N, SURsDORE 943
WS, Pullman, 1897, C. V. PirEr 2667
(GH, NY, W&); 1809, A, D. E. ELdMeEn 1506
[SMU)., — Spokane, 1884, C. V., FIFER [W5).
Klickitat Co., Bingen, 1907, W. N, Suks
DO E A7 (Ws) . — Klickitat Co., near Fulda,
Faleain 1I-3I”.I‘_\.'. 1910, W. N, SUHsnoRe G977
(Wh, Whitman Co., Kamiank Bulte, 1921,
H. 51 Joux 6071 (W), — Klickilat Co.,
Vila, near Fii]l'n’l,*n, 1922 W N, SUksnDoORF

HoweLL  (ORE). —

10772 {WS5|. — Okanogan Co., Omalk, 1937,
.. B. FigkErR 2380 (W5). — Whatcom Cao.,
Sandvy Paoint, 1930, W, C. Muesscaer 9782

GH, WTU).

Muontinstrom lineare

(A list of the collections from British Colum-
hia, California, ldaho, Montana, Oregon and
“.'uﬁhiu;{ln-n. is I:]i,"EH:lhili,'dl in the '|.i|||':|T':'L' of
this instilution; cf. Fig. 6 and pp. 1001—102.|

CANADA, ALBERTA

I_.l)lll_"'\ﬂr““i," I.il]il,". l‘l'!glll'l"tll-rl I.JI]L!‘\ |"'.er, 'P_J“"
feet, 1925, M. . MaLTE & W. R. Warsox
(UCh.

U'SA, NEVADA

Washoe Valley, 1885, AreELET 18% (XY). -
Washoe Co., aboul Washoe Lake, 15370 m,
1002, C. F. Baker 1084 (F, GH, NY, UC, UL},
— Washoe Co., Franktown Creek, 1907, C. G
Brows (Ej. — Elka Co., 4 miles 5 of White
Hock, 600D feel, 1940, A, 1. Hormcres 560
{ W),

L"T'AH
Weher Lo, 2.3 miles W of Eden Chapel, 1947,
A, O GarrerT & M. MELNER IME1 (Us).

LM INGD,

Ex Herb. W. M. . Cusik (ORE). — America
lsareali-oecidentalis, 1D, Dovcras 184 (GH,
NYI; 1830 (BM). — Lewis Fork, Steven's
Pacific Bailroad Survey, 1858—60, CooPER
INY.

Montiastrom vassilievii

USSR, NE. SIBERIA

Basin of Anadyr, at MU Irgunej in the
Rarilkin mountain ridge, 1953, V. VASSILIEY
1661 (LE).

Bl Notizer, vol. 120, 1971
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foria (Lichenes) I. The central

and soullern African species, — Bot, Noliser 124: 122—1285.

In central and southern Africa the lichen genus Alectorio ACH. is largely restricted

to the highest mountains of Kenva, Tanzania and Uganda, where A,

gl e nsrs

Do, A, cof. {'J'J:.l.!:lﬂu'!.rr.lr.l'lu'a (L)) Gmay, A. frr.n:'u:'.n':'rr.v LYELN., var. nf:l_rnur'g'nff||"|:rM-.-r

(GYELN.) D Hawksw. comb, nov., A.

engiz 1}, Hawksw. sp. mov. and A.

meolgkoe 1. HAWESW. sp, nov., A,
sopithid DR, 7. esorediola 1,

FIENE R 260
Hawrksw. [. nov.

vecur, Reports of A bicefor (EHRH.) N¥L., A, epiclrgso STIRT., A chalybeifarmis (1.

LGray | ferrestris STiZENH, A
AcH,, A. sticata (LEY.)
authors are also discussed,

INTRODUCTION

This is the first of a series of papers
which will discuss the specics of the lichen
genus Alectorio Aci. present in different
regions of the world, In the course of my
sludies 1 became clear that the ecentral
amd southern Afriean taxa were in parhi-
cular nesd of revision and this paper pre-
senls such a ol the
identilies of taxa previously published as

rey ision discusses

Jubake (L} AcH., A, jubata (1.} AcH. var
Ny and Pormelin (fehinofdes Ny ex ORose, by

n rofira
carlier

coast of Africa other than Cape YVerde are
nol treated here.

In central and southern Africa the genus
proves to be absent from South Africa and
Rhodesin and almost entirely restricted to
the alpine wones of the highest moonntaing
of Kenva, Tanzania and Uganda (ie. ME
Elgon, Mt Kenva, ML Rilimanjarao, Mt
Buwenzori) where it appears o be rather
rave. The endemism shown by this genos

OCCLUErIing in this area. H[:M'i‘h,"\ known |1|.'I4,' TS LEH ]:l:h!';l”q'| ||'|:|,| e 'il||l FTFEAT
from northern Africa (including Algerin P, Browxe ex Apaxs. although many
and Morocea) and islands off the Allantic  fewer species are represented.
KEY
La. Thallus yellowish-brown, grev-brown, pale grey, or dark brown to black;
K+yellow or K+ vellow changing to red ............. Epeiipia i e
b. Thallus durk brown to blaek; K— ... ... ... ... vuiiuncncarrnrsnnasan o
2a. Thallus K+yellow, KC+red {(ef. barbatolic acid): laleral spinules present
........................................... b, A rrpenzoriensis (p. 124).
b. Thallus K+yellow changing to red, KC— (salazinic acidy; lateral spinules
T oo N g e el e B R S s S O ceaeeneaa Lo A angolensis (p. 123).
3 a. Soralin present, PD4red; medulla PD— or PD4red .......... S |

b. Soralia absent: medulla PD

Bat. Notiser. vol. 124, 1971
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4. Medulla PD<4red .................
. Medulla 1PD et e A o e et e
Jn

L I S e R

123

.................................. i
........ 2. A, el chedipheiformis (p. 123).
Lateral spinules present; prostrate delicate plant; all soralia of the fissural

L. A motghkae (. 124).

I Lateral spinules absent; pendent eoarse plant; soralia fissural or toberculate
............................ i Al fusceseens var., nigrescendifusea (po 123).

1. Alectoria angolensis Dopae in Nowva
Hedwigia Beih. (in press)

SPECIMEN EXAMINELD: ANGOLA: Am-
botm, Caanza Sul, Capir, near the Carloaongo-

uvae Hiver, on rotting wood, [T 1935, .
CosswEILER 9900 (VT .

This specimen (det. Prof. G W, DODGE)
is [ragmentary  bul superficially  shows
some resemnblance to A capilloris (Aci.)
Crovir. from which it he  distin-
guished by the fissural soralin and the
presence of salazinic acid {demonstrated
in GART.
Saloazinie

may

and KK in this specimen),
acid  has only otherwise heen
reported from this genus in “A. cone’ by
SOLEERG  (1936), but, as laler workers
have nol conlirmed this, il seems possibile
that SoLnEnra's material was eontaminated
wilth fragments of lichens helonging (o
other genera,

Although the cortical hyphae of (oss-
WEILER's specimen arve longitudinally ori-

ulinate, I am not
convineed that this specimen is really an
Alectoria, It seems possible that it counld
be o member of the family Bamaiinaceac
Ac., in which case, from the structure of
ils cortex, it wounld he o member of Des-
rnziera MoxT, secl, Desmnziera ser, -
fivdricoe ForLwm, & Huoxe Little signifi-
cance can be atlribuled to my failure to

entated and rather cong

find nsnic acid in GOESWEILER'S speeimen
sinee this acid often occors in low con-
centrations and is difficalt to demonstrate
E|':_‘«.’ microcrystal tests in several species of
famelina,  Salaginic acid  is, however,
unknown in fresmesziern Most. (FoLp-
MANN & HUuxeECK 1969 although it ocenrs
in many species of Romaling Aci.

Further collections of A. angolensis are
necded helfore ils corvecl generie classifi-
ealion can be ascertained.

2 Alectoria of, chalybeiformis (..} Grav,
Nat. Arr, Brit. PL 1 408 (1821

Lichen chelgbeiformis 1. Sp. Plant, 2: 1153
(1753). Type: sine loce, Herbh, C. Linxagus,
sheet no. 2520 (LINN, lectotyvpe),

AFRICAN SPECIMENS EXAMINED; TAN-
ZANIA: Kilimanjaro, valley below Johnsell
Point (Grid Hef. GG 001 6546, alt. 12500 §i.,
hanging from rock in sheltered valley in
alpine zone, 2 XII 1968, M. Biccer 2378
(BM), — UGANDA: Ruwenzori, Bujuku Hut,
alt. 13,000 ft., on a wvertical eliff, 19 VI 19468,
5 B, Maxusm M 121 (Herbh, Swinscow); —
Ruwenzori, Bujuku Hul, alt. 13,000 1., 19 VI
1968, 5 B. Masvma M 117a (VT); — Mi.
Elgon, Sasa Mountain Huof, (19117 N, 34728
IZ}, alt. 3,200 m, 7 XII 1967, 5. B. Maxum
| Herhy, SwiNscow,,

BIGGER's specimen is 20 cm long, pen-
denl, dark olivaceous, nitidous, slightly
paler basallv, with main branches (o 0.5
mm diam., with abundant ireegilar iso-
toemic-dichotomie  branching, @l bolh
fissural and tuberealate types of soralio.
As the cortex and medulla react PD
amd  the soralia PD+  bright red
[fumarprotocetrarie acid) this material is
closest to A, clelybeiformis (1.0 Gray. As
its colour and pendent habit differ from
the wsual morpholbypes of this species in
Europe, North America, and Antareticn, it
may meril some infraspecific rank. In the
absence ol more material, however, [ am
disinclined o new. All
Maxvst's collections are Pragmentary and
consequently do not help in the elucida-
tion of this problem.

reqc|

deseribe it as

3. Aleetorin fusceseens GveELy. var, nig-
rescenlifusea (Gyverx) I Hawgsw,, comb,
TN .

ﬂryn-;u.l”r:n rlr':-_rrr-.':r'r'n: r. Ju'yn"m'rrrir',fum"“x

GYELN, in Acta Geolwsl, Humg. 20 164 (15637).
T}']:H.‘: US55 K., Sihiria, Khnl'lnjlil‘\k Iisdir.,

Rat. Notizer, vol. 124, 1971




124 D, L.
Ewenkijsk, Jambukan River, {64517 N, 68
49° Ej, B VIII 1935 N. GracHow (BF o
33975, holotype).

AFRICAN SPECIMEN EXAMINED: TAN
ZANIA: Kilimanjaro, nr. Peters Hut in the
th”p‘hfrr |'u;.1i|rr|. on a hird stone, all. 3870 m,
27 VI 1448, 0. HEpeERG 1401 (UPS).

This variety  superficially  resembles
some forms of A, lanestris (ACH.) GYELX.
but is distinguished from it by the posi-
tive reactions of the medulla with PD, the
paler baszl parts of the thallus, abundant

soralia, and its more rvigid habit. It is
distinguished from other varieties of A
fuscescens by the darker eolour (dark

brown) and rather slender habit.

4. Aleetoria molykae D, Hawksw., sp.
(ITTAS

TYPE: KE
alpine regions, on
ders i“ 1||1,~ upper

Mb. Kenva, Teleki Valley,
vertieal smrfaces of boul-
parl of the valley {over-
growing Androen ropestris HEDw.), alt. 4,200
m, 28 VII 1948, O, HEpeer: 1720h (UPS,
holoby pe).

Thallus fruticosus, mollis, decumhbens, ws-
que ad 5—8 em longus, alrofuscescens vel
migrescens, non nilidus, basi et apicibus ple-
rumdue concoloribus, Bami principales repe-
tite iso-dicholomiter ramosi, ad 0.3 mm erassi.
Bami loterales spiniformes, plerumgue  fre-
quentes, interdum  rarissimi, breves, ad 2—
3 mm ]1|I'|p::, arcusle ad ramios |rrir|1,"|'|lu]1'g.
curvali, Pseudocyphellae desunt. Soralia fre-
quenfia in ramis medialibus et apiealibus sita,
alba, fissuriformin, concava, wsgque ad o 1 mm
lomgan, lateriorn quam rami. Soredia pleram-
que  frequendia.  Structura anolomien ul in
omni specie Alectarioe. Apolhecin ¢ pyenidia
ignala,

Corlex K, C, KC et PD
medulla similiter sed P} rubescens; soralin
K. €., KC non colorantur sed PD celeriter
rubescentio, Thallus acidum fumarprotocelm
ricum continens.

OTHER SPLEC SN EXAMINED: UGANDA:
Mt Elgon, eraler Ip, on lree heaths, ali
13000 fr., I 1918, K. A. Dusisien 3774 (BM
ex K.

nom  colorator;

Thallus fruticose, flaceid, prostrate, usu-
ally 5—8 em long, dark fuscous hrown
to hlackish, not shining, hase and apices
usually concolourous. Main branches iso-

Baot. Notiser, vol. 124, 1971
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tomic-dichotomically branched, to 005 mm
broad, Lateral spinules  present, unsually
frequent but oceasionally rare, shorl, lo
2—3 mm long, arcuately curved towards
the main stem. Psendocvphellae absent.,
Soralia [requent on median and  apical
branches, usually to about 1 mm long,
lateral, fissural, concave. Soredia
usually frequent. Anatomical siructure a
in other species of Alectorin, Apothecia
amnd pyenidia unknown,

Cortex K —, C —, KC —, PD -
la K —, 0 —, KU —, PD+red; soralia K —,
LW v RC —, PD+rapidly red. Contains
fumarprotocetralic acid,

A, motykare

avil,

s medul-

resembles A, nidulifera
NOREL, ex NYL. in some charaelers but in
A midwlifera the thallus is cervine brown,
the soralia are invariably narrower than
the branches on which they arise and also
usually isidiate and spinulate, and the
whole plant has s eaespilose hahbil. A
simplicior (Vax.) LyxGE has similar sora-
lin to those of A, motgkae but they are
generally  greenish-brown in colour and
consistently PI—: the thallus of A. stmp-
licior is also dorker than that of A, maty-
kete,

This new species is named in recogni-
tien of the valuable contributions made by
Prof, Dr. J. MoTvEs (Lublin, Poland) to
our knowledgze of this genus.

A, Aleetoria rowenzoriensis [ Hawksw,,
sAp. DOv,

TYPE: UGANDA: Ruwenzori, Mijusi Val-
ley, epiphyviic on stems of Aelichryswm sfahl-
meenafi-shirubs, alt, 3,900 m, 27 11T 1948, (0,
Hepeers 521 f (UPS, helotype).

Thallus fruticosus, rigidiusculus, pendulus
virl !:-rl:H‘lI'II!I.I!C. rﬁ].:l'v.u'l'nh. non mihdus  sed
opacus, apicibus vel concoloribus vel cervino-
brunneis. Hami principales aniso-dichotomi-
ter romesi, verisimililer submonopodiales a4
apicem, plerumgue in obtusos angulos diver-
genles; rami principales ad 04 mom crassi,
moricnles ¢ base, Rami laterales frequentes,
plerumgue pallidiores quam rami principales,
divergentes ad 07 ad ramos principales, ar-
cuali, ad 1 em longi. Pseudocvphellae desunt
Soralin rarissima vel oulla, minulissima, fis-
suriformia, numdguam lateriora quam  rami,
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Fig. 1. A: Alecloria .'urn'lrlr]'.-lu' D, Hawksw.,, HEprERG 1720h [UTT'S, ]|||[1|I-.|||--. B: A ru
wenzoriensis . HAWEKSW,, HEDBERG 521 [ (UPS, holotype). Photographs by D. 'W. FryY.

Bot, ¥otizer. vol, 124, 1971
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ad L3 mm longa. Struclura analomica ul in

omuni  specie  Afeclorioe. Apothecia et pyve-
nidin ignota.

Corlex et medulla in pallidis partibus K
Mavesvenies, C—, KU rabeseentes, P auran-
fimci coloraniur, 1||.|-::|-:| demonsirore nonnom-
fquam difficile est. Thallus acidum ef. barba-
tolicum continens.

(THER SPECIMENS EXAMINED: TAN-
ZANTA: Kilimanjaro, near Peters Hul i the
Plulippia region, on the ground in the “Phi-
Tippia serub™, alt, Z800 m, 16 VI 1948, O,
HEprEnG 1217 ¢ (UPS); Kilimgn jara, above
Marangu in the Philippin vegion, in the bol-
tom laver among Philippia shrubs below Pe-
ters Hut, all. 3,700 m, 21 VI 1IMH, O, HEn-
BERG (UP5), — UGANDA: Buwenzori, Buku-
ringa Valley, weslern slopes of Central Por-
tal Peaks, on steep rock, alt, 4,250 m, 3 IV
1R, (), HEpRERG BR3¢ (UP%); Ruwenzori,
Bukurunga Valley. in the side-valley on the
SE slope of Mt Gessi, epiphytic on Helichry-
st shrubs, all, 3900 m, 4 IV H8, O, HED-
BERG GG (L'PS5).

Thallus Frutivose, rigid, pendent or pros-

trate, black, mull, apices concolourouns or
cerving hrown, Branching of the main
stems  anisolomic-dichotomic, appearing

submonopodial near the apices, branches
usually diverging ab obluse angles, main
branches to 004 mm wide, dving from the
base. Lateral branches frequent, usually
paler than the moin branches, arising ut
407, areuate, to 1 em long. Pseudoeyphel-
lae absent. Soralia rare or absent, If pres-
ent minule, ssural, never broader than
the branches on which they arise, o 0.3
mm long, Anatomical strocture as in other
species of Alectorin. Apothecin and pye-
nidia unknoewn,

Cortex amnd medulla in the paler area
h+yellow, C—, KG+red, PD4+orange
red. In some specimens the reactions are
difficult 1o demonstrate. Probably
tains barbatolic wcid.

ClT-

The habit of A. rmeenzoriensis is very
similar to that of the Himalavan 4. paef-
tii BysTeer from which it dilfers prin-
cipally in the chemical constiluents and
type of soralin. A rumenzoriensiz is, how-
ever, most closely related to A, nedoarni-
Kivna GyELN. jand more particularly 1o
the var. spinnlose [AnLxs, ex His.] Mot

Bot. Notiser, vol, 124, 1L
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but is distinguished rom it by the much
coarser habil, the colour of the
apical branches, the soralin, and in that
the thallus dies upwards from the hose.
This new species has not been treated as

darker

a subspecies in view of its geographical
A. nedpornikiona (a0 eir-
cum-horeal species in the Northern Temi-
sphere] and the absence of any evidence
for intergradation between the two, Some
plants of A
superficially resemble A, rumenzoriensis
but are readily distinguished from it by
microchemical Lests.

isolation (rom

srnithii ., exorediole man

The reactions of A, rmoenzoriensiz are
not alwavs casy to demonstrate on the
basal parts of the thallus and consequently
shonld he I1l:'|l||,- ¥l ”'Il,' |r'.|_||,'|'1 more H]I.il.':l]
prarts,

6, Alectoria smithii DI, [ eserediata D,
Hawgsw., [. nov.

TYPE: UGANDA: Buwenzori, Mijusi Hut,
Lallus slopes on the western side of ML, Gessi,
on a boulder, all, 4300 m, 28 [1I 1948, .
HEDRERG M8 a (UPS, holobype).

Plania ul in Alectoria smithid £ smuthet sed
differt thallo compacliore, soraliis nullis el
apice  obscurc-atrobrunnes  vel nigrescenli-
fusco, non olivaeeao,

Plant as in Alectorin smathil §. soidle
bt differing in the more compact thallus,
the absence of soralia, amd the dull dark
brown to blackish fuscous and not oli-
VACCOUS apices,

This
with A smithii DU RiETZ, a species with
a rather wide distribution in cceanic wes
tern and central Alpine areas of Europe,
which is also well known in Himalava,
the mountains of western China and New
Guinen, but which appears to he ahsent
from North amd South America and Ja
pan, HEprERG s specimen has the narrow
fissures tyvpical of [ seedtfefi, hut they do

' [ T
spocimen 15 clearly I'HI'I:\]H‘I:'HH'

nol form the sprouts of spinules and sore-
din normally found in . smithii. This
species does not appear to produce any
lichen acids.
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EXCLUDEIF RECORDS
1. Alectoria hicolor [Enpi) Ny,

Reported by JaTTa (18909 p. 538) (rom
"Ruwenzori, Bujongole nella valle de Mo-
buku (m 3800): tr.” whose record
cited Dby ZAHLHRUCKNER and HAaUmax
(1956 p. 24). The material on which this
record is based has not been troced bot it
seems probable that it is an error for AL
matyphoe, A rmwenioriensis or A, smithii.

Wils

2, Alectorla epichrysa StTisT, in Journ.
Linn, Soe. London (Bet.) 14: 3657 (1875

TYPE: CAPE VERDE: H. N, MoserLey (BM,
Tnolaa by pase |
This specimen was redetermined  as
Teloschistes flaopicans (Sw.) NOBM. (sub
‘Physeia flavicans’) by Croumsie (1878 p.
212) and the type proved to be its rather

dull form, f. einerascens [STEIN) MUOLL.
Ak, A, epichrgsa should therefore he
treated as o synonyme of T, floeicans.

There is no authentic specimen of A epi-
chrise in GLAM.

3. Aleetoria chalybeiformis (1) Grav 1
terrestris STizExiE. in Ber, Thiligk, St
ol Nat, Ges, IHSE—1850; 149 (18590

TYPE: SOUTH AFRICA: O1.5., smithficld,
[T 1870, G. 5. ORPEN (SAM no. 46059, lecto-
by

Alectorin profica var, chelybeiformis £ fer-

resteis (STIZENB. ) STIZEXNE, in Ann. MNalurhist,
Hofmus., (Wien) 7: 120 {18925,

- This record is also cited by DoinGe
| (1950 p. 327). KessieEr (1959 p. 129)

examined the tvpe in ZT and considered
it 1o be an alga. This specimen has been
mislnid and o duplicate in SAM is desig-
mafed here as a lectotype. The lectotype
has been determined by Dre. 13 0. HiggERD
Nuogtoe commune (VAUucH.) Borx, &
Froan. var. flagelliforme (BERK. & CURT.)
Borx, & Frap. Slides made from the lec-
totvpe specimen are deposited in BM and
IMI (no. 145817},

HE]
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I, Aleetoria jubala ([} Acw.

Reported by Domae (1950 p. 327) on
the basis of a collection T'rom South Afrvica
“ad terram, prope Smithfield, O, F, State,
C. 5. Oreex” (5AM no, 46038). This speci-
men is the alga Nostoe commane (VAUCH.)
Bony, & Fran. var. flagelliforme (BERE.
& CURT.} Borx, & IFLAH.

5. Alectoria jubata (L) Ack. var. prolixa
AcH., nom. rejic.

ZanLurUcEyER and Havwsmax
23) recorded this taxon from HBuwenzori
4000 m, abomdant sur vielles branches
de Philippin: Havsas 6 et 915 b7 and
Frey (1967 p. 223) reported it from
“Muhavura, 3950 m. . M., saxicol an NW-
exponierter Felswand”, in the alpine hell,
I953—1954. H. U, STavrrer. Hauman's
specimens, formerly in BRLLU, were un-
fortunately destroved in World War 11
(DrviGsEAvD ir L), but from their hali-
tat it seems probable that they were A,
rinpenzoriensis. 1t probable  that
STAUFFER & collection, ns il was deler-
mined by MoOTYEA, and as il occurred on
rock, Dbelongs o A, cf. clalgbeiformis.
STAUvFrFER's colleetion has
by me. The reasons for the rejection of

(1936 p.

SOeIES

not been seen

the name “A. jubida ACH. var. profiea’
are discussed by HawgswortTH (1970 p.
2390,

fi. Alectoria suleata (LEV.) NyL,

Reported from Cape Verde by Stimros
{1875 p. #G7) on the basis of a specimen
collected by H. N, Mosprey, CRoMRIE
(1478 p. 212) redetermined MOsSELEY s
specimen as Anapgefia fencomeloena (L)
Massan. (suly “Physeio leacomeln’) and,
although this specimen now appears to be
absent from both BN and GLAM, there
seems no reason to doubt CROMBIE'S view.
A, sifeeda appears 1o be confined to
Himalayva, Japan, western China, and For-
IS,

Bat, Xodisor, vaol. 124, 1971
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7. Parmelia lichinoidea Nyr, ex Crosp.
in Journ. Bol, (London) 14: 19 (1876)
TYPE: SOUTH AFRICA: Cape  of
Hope, summit of Table Mountain, IX

A. E. Earox (BM. lectotvpe).

Grovanad
1874,

This species is mentioned here as Cros-
EIE (1876 a), Vainio (1903 p. 14) and HUE
(1890 p. 201) all considered il Lo be very
closely related o A, pubeicens (L. R. H.
Howe (sub ‘P Tanata’ ). The type specimen
is, however, strongly dorsiventrally com-
pressed, and the hyphae in its cortex are
randomly orientated. 1t is therefore clear
that it helongs to the genus Pormelio ACH.
nom. cons. and not to Alecfario, The thal-
Ius and medulla were negative to Kk, G, KC
and PD, a slight residue remained alter
extraction on a slide with
determinable ervsials were not obtained in
cither G.E. or GAW. P. lichinoidea ap-
pears to be related o P osiggio (L) AcH.
from which it differs in size and in its
chemistry; and to P elmguistii Vax
which resembles it in size but not in its
chemical reactions,

The name Parmelio lichinoidea appear-
ed in two publications of CroMBiE in
1876, and there has been some confusion
in the literature as to which appeared
first, Crosmpie (1876 a) was published in
January 1876, however, whilst Crospie
(1876 b)) did not appear until 11 July
1870,

acetone, but
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ABSTRACT

Wemnanck, G. 1971, Variation and taxenomy of Hierochloé
Northern Hemisphere., — Bot. Notiser 124: 129—175.%

The taxonomy of Hierechlof ausfraliz, the H. odoereta complex, and the . of pina
complex is treated on the basis of evidence from morpholegy, eylology, chemistry,
reproduction, and distribulion. Taxa dealt with are B oestrofis |SCHRADER) ROEMER
& Scuvrres. H. odorata (L) WAHLENR, ssp. odorate, H. sdorata (L) WAHLEND.
sap. breltiea G, WEIM. ssp. nov, A, hirfa (SCHRANK) Bomrpis ssp. hirte, B, hirta
({SCHRANK) BORBAS ssp. archica |PRESL] G. WEIM. comb. nov., H. repens (HOST)|
Sioxkal, M. alpine |Witin) Roemen & Scnvnres ssp. elpina, and H, alpina
(WiLLD,) ROEMER & SCHULTES ssp. orthantfic (SPRENSEX) G. WEIM. comb. nov.

(Gramineae) in the

INTRODUCTION

This paper treats the variation and taxo-
nomy of some taxa of Mierochifod [t pre-
senls part of an investigation on the genus
in the Northern Hemisphere, Other parts
of the investigation that have been pub-
lished are WEMARCE 1963, 1967 a, b, and
1970 4, b, and ¢

North-west and Central Europe, South
Greenland, and North-east North America
form two regions of more inlensive inves-
ligation. Taxa occurring within these re-
gions were also studied in other parts of
the Northern Hemisphere, but more exten-
sivelv., Taxa not occurring in the two main
regions could not for practical reasons be
included in the investigation.

The taxa treated can be
three groups, viz.:

divided inlo
1} Hicrochlod austrelis (SCHRADER| ROE-
MER & SCHULTES
2} the H. odorate complex, consisting of
I, odorata (L) WAHLENE,
ssp. odarato
ssp. belfice (5, WEIM. ssp. nov.

H. hirta (SCHRANE) Bokpis
ssp. fedrlo
ssp. aretiea (PresL) G WEB. comb.
TRV,
H. repens (HOST) SIMONEAT
) the FL ofping complex, consisting of
. alpina (WiLLD,) ROEMER & SCHUL-
TES
ssp. el pirea
ssp. arthantho (SORENSEN] G, WEIM.
comb. oy,

All eight taxa investigated have more
or less reduced sexual reprodoction be-
cause of facullative or obligate apomixis,
[Due to apomixis and polypleidy the taxa
are separated by strong reproductive bor-
riers. The genetic interchange between in-
dividuals of the same faxon is greatly
restricted for the same reasons.

The variation pattern of such completely
or partly apomictic groups does not always
make them fit very well into the rigid

* Preprint distributed on March 30, 1971,
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hierarchical svstem. In this treatment of
Hivroehtoe morphologieal  disconfinoities
present in the material were used in such
a way that unils distinguishable in al-
maost all eases (except for voung and in-
complele specimens) were given specific
rank, whilst the distinction of taxa given
subspecific rank can be problematic in
SO0e regions.

The morphological eriteria vsed for dis-
tingnishing hetween taxa have been tested
in the experimental material. They were
conflirmed Dby eyviological, chemical, and
other evidenee,

In regions [rom which little or no ex-
available the
tdletermination of herbarinm material was
made from the same morphological eri-
teria. It must be kept in mind that the
delerminations may e somewhat prelimi-
nary in those regions beeause Lhe risk of
misinterpreting natoral wnits in a eriti-
al genus such as Hierochlod is higher in
the absence of cxperimental data. How-
ever | find the method vsed to be the only
reasonable one.

perimental  material - was

What has been trealed as “Hierochiof odoe-
rafa” in my earlier papers (WEIMARCE 1963,
1967 a, b, and 1970 b, and ¢| corresponds o
whal was above termed the H, odarata come-
plex. “H. odorata 20 =28" should be referred
Lo H. odaorata ssp. oderata with the exceplion
of the eolleclion B OCOC in WeEmmaArRceE (1970 6L
Table 8 p. 2538), which belongs (o H. repens,

“Hierochlor odorate 2n=42" corresponds
mainly to M. edorabe ssp. baltica. Exeeplions
are some collections which on morphological
;.:J'n::-l.|:|1||'\.' nre Jll.ul:'rd willy LIS el o reries lqu'Hu*r
wilhi the tetraplodds (el pp. 145—146). Hexa-
ploid collections of ssp. adorafa dealt with ear-
lier are ATF, AHF, and AOQD (WEIMARCK
1970 b Table 9. p. 254). A hexaploid collection
of ssp. edorate §s also AHE treated in
WEIMARCE (1967 a p. 224). The rest of the
]I.I.'I.“[Ililid‘ iTl {':,'lrl'i"[ I!!II:II:'l'\. .I:ll'llll'lg III- ""I&
Baxitic.

“Hierochiod oderata 20=56" corresponds
to f. hirta with ssp. firta and ssp. arciicn.

The collections ARE, ANN, ANM, ALH,
ALF, ALE, AGO, AGN, AGM, ALD,
AGS, ALA, AEU, AHM, and BACG in

WEMAReE (1970 b pp. 246, 256—257) helong
ta ssp. firfa, and the other octoploids deall
wilh earlier to ssp. arclice.

and  “H,

“Hirrochiod mrjrr'n a” ot teala”

Bai, Notiser, vol, 124, 1971
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freated in earlier papers [WEIMARCK 1967 b
1970 a. b, and ) eorrespond le H, alpinag ssp
alping and ssp. orthantha, respectively.

Hicrochlod  occidentalis BrekL, and  H.
poaciflora B Br. deall with in WEIMARCE
(1970 b1 are not  included in the presend
study, Closely allicd 1o the odorete complex
but also left oul ave the Central and Easl
Asintic . glabre Trix. and H. bangeann Trix.
Other members of the genas in Asia, New Lea-
land, and South America secin o have less
strong affinities o the taxa treated.

MATERIAL AND METHOIDS

The s_,lud.-.' is  bosed iul.l'l|:l.' aon  herb
material, partly on living plants cullivated
for the purpose in the Botanical Gardens.
Lund. Almost all plants kept in culture origi-
nate from rhizomes colleeted in the field
Thus they represent biotypes actually estab-
lished in nature. A minor proportion were
grown rom caryopses received [rom other
collectors, The plants, usually six from cach
locality, were grown  under approximalely
uniform conditions in a mixture of sand, peal.
and compost 1:1:1 and placed in the open in
partial shade,

Each locality is designated by theee capilal
lettors, and cach individual plant in o collee-
tion by an arabic numeral. Voucher speei-
mens are preserved at the Botanical Musewm,
Lund |LL).

Deseriptions and measurements have Deen
made from herbariom material on loan aned
from veucher specimens of cultivated plands
originally collected in the field. The dala
given can therefore be expected o cover the
range of modification met with in nalure with
the exeeplion of mere muolformations. Sapple-
mentary morphological stadies have alse been
r11:|1||- ol the culltivated i:i|l-l’i'.||.

The varintion in height of flowering shools
and in number of spikelels per panicls founcd
under mnatural  conditions was  generally
ter than that displayved in the same ke
fter transplantalion o the relatively umi-
form conditions in culture, This was in most
taxn trne especially for those plants whose
voucher SPECTINE IS had lower culms wand
fewer spikelets tham s normal, Still  in
Hierachled hirfe  ssp. hicta  the  maximim
varialion was  diminished rather than  the
mintmum variafion. Modification is likely to
cause only part of the total varialion foond
under nadural conditions.

1'.|.-:r|;:|.i|1 \'Jl]“{”ﬁ *‘i'\'l"l1 i|| t:lrll'.'lil.'t.‘\ ':!l"[:lnl{" k-
tremes, values without brackels denote e
range of “normal” variation.

Chromosome counls were made partly from
sections and partly from squash preparalions
al rool Ii|_:-:\.
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1 anad 1i||\ For seclioning were fised accord-
ing to Muntzing's modification of Navashin-
Korpechenko's method | MitsTzixg 1033 p
1310, This was done in the morning, the
whole plant having been kept overnighl in a
refrigeratlor al @ lemperature of 0 + 47,
The tips were sectioned in paraffin (1416 pi.
The slides were lefl in 1 "o gentian violet
overnighl.

Foot tips for squashing were pretreated
overnight i dilute colehicine/8-hvdroxvguino
line solution (wusually 0.1 %a colchicine and
003 "o S-hvdroxvouinoeline in distilled water)
al Z07C. After being Nixed in absolule aleo-
Il and glacial acetic acid 3:1 the meristems
were slamned  in Feulgen and prepared by
OstEncneEy amd HENEEN's method (1983).
Several other techmigues were iried oul. in-
4'||,|4|i:|||,‘r |rr|,'|1'|_'4l,l||n'rl.r willy u,-r|.|-:||u:||::|rru|1|||,|||||-
talene which has been found fo be very salis-
factory for Anthoranthem |1 HEDRERG 1970
P 1540, These all gave inferior resulls in the
present material.

The pholomicrogr
Nikon Microflex
sedpe,

The methods for studving the develapment
of the embryo-sae and the germinaling capa-
city of the carvopses have heen described by
Wemnarck (1967 o p. 2100, In
shuld be mentioned thal the tests of germin
tion capacity were completed after a fe
months, Carvopses nol germinaled by then
were assumed to e non-functional due Lo
alwious decomposition.

The chromatographical
methods used for studying population sirue-
tures and diagnostic patterns of laxa were
deseribed by WEBARCE (19701 pp. 233 285),

The herbarivm  material  stodied s pre-
sented in Figs, 2. 5. 4, 10, 13, 15, 16, 1%, 22,
amd 23, Each dot represents a locality from
where specimens have been studied i this
investigation. In many eases the localities
were so close logether that they could not
1'iI|'I1 IH" |'I:'r:l|'|.”'¢1'l1|1'1| h.\.' i IIUI. .“‘!ﬂllli" E":I“i'l'
livns  have  also been omilled  because  the
loealilies were too inexactly defined or counld
mab be identificd al all, Mo dilference was
made between old records and more recent
omnes, | do not consider the material to be suf-
ficient for forming a judgment aboul a pos-
sible inerease or deerense of Frequency or
arca of distribution.

The data from which the maps were pre-
pared are preserved at the Department of
Plant Taxomomy, Lund, in the form of a card
index. The herbarin from which material
has been studied are listed for each faxon.
From some of the herbaria only part of the
malterial was on loan, Abbreviations are made
in accordance with Laxiorw and STAFLEU

le with a
tz micro-

1'I[P|'I!'i wWene I
camera an g

aeld il

and  numerical

141

(1964 . In all, e 6255 sheels were invesligated.
Countries are enumeriated in approximale or-
der from north and west lowareds south and
east, beginning in North Euwrope. Regional
sululivision and lerritories are in accordanee
with HYLANDER (1953, map lowards p, 392,
and TUTIN et al. (14, map lowards p. 4641,

.-"|_|I|||:r1|+:|| e maps are not in themselves
distribution maps, they still serve the pur-
pose of showing the approximate distribalion
ol the laxa.

Hierochloé R. B, nom. cons.
GMELIN

Hierochlod (1747 p. 100}];
Holdens Laswarus (1763 p. 1048) pro parte:
Sopastona SCHEANK (1789 0 p. 337; 1789 b
p. 100} Torresin RU1z & Pavoxn (1794 p.
125); Disarrenam LABILLARIMERE (1806
p. 820 Microchlod Brows (1810 p. 208);
Dimesia BAPINESQUE (1818 p. 175: nom,
nuel. ).

The generic name Hierochiof was con-
served by the Internalional Botanieal Con-
gress in Vienna 1905 (WeETTSTEIN & al
TG . 2304 ).

Type species: Hierochfod oderata (L.
WanLese. (Laxsovw & al. 1966 p, 260).

The genus is placed in the tribe Phala-
rideae and has according o correnl opin-
ion close affinities to Anthoromtfieem. Al-
though  displaying  several
featonres, such as pecul spikelet mor-
phology, it appears 1o have certain char-
acters less advanced than Anthoxantfirm.
Thus, it shows less floral reduection, o less
elaborate karvotvpe [of. I HEpRERG 19707,
and a higher basic chromosome number
fef. also AvpuLoy 18351 pp. 368—370),

specialized

GENERAL DESCRIPTION OF
TAXA TREATED

Perennial grasses forming dense to loose
tufts or large patehes; the whole plant
giving of an aroma of coumarin, Vegefo-
tive shoots: basal sheaths brownish to red-
dish or purple, without laminae; a few
assimiloting leaves, Flawering shaols erect,
normally flowering early in the vegelative
period, before the vegetative shoots de-
velop fully: Basal shealhs brownish to red-

Bat. Noti=er, vol, 124, 1971
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Table 1.

GUNNAR WEIMARCK

Observed cases of modification in connexion with lale flowering 196287 in

collections acquired 1W2—64 from Norway, Sweden, and Finland.

2 | 2.
h__E : = !_‘i..rnlu-r of mndified I:'Llﬂ-ﬂnwurriug
Taxon Country | % | 2= | b
w5 | B
5o E
=2 | 2 E | 1962 1963 | 1964 | 1965 | 1966 | 1967
H. odarata ssp, odorafae (4x) Sweden 1502 23 1 3 1 0 2 0
1963 H — 1 0 0 1m0 3
[RULE S 2 Li] 0 ] 0
Norwiay 1064 a2 - i 1 Bl |
H. odorata ssp, baltica ... Sweden 15062 3 L] 22 L] 2 20 2
| R 13 - 1] L1 1] 2 0
Finland 1962 1 L] i n L] i L]
14164 ] - i 0 1 1
H. hirta ssp. hirta .......... Sweden 1462 i {1 ¥ fl 1 0 {1
1063 10 . 1] 0 1] 0 0
Norway,
Flalwid -t N SRR S R
H. Irirte ssp. arctica ........ Sweden 1962 2 1} 0 1} 0 1 0
1063 20 - 1] 0 1 ] 0
IHLIE 1 = 0 0 1] 0
Norway 1044 i — — 0 1] 3 0
Finlamd 1942 2 1] 0 0 LI} 1 L1
1164 o] - 0 0 ] 0
dish or purple, without laminae: above [—0.53) mm long unicellular hairs on

them 1—2(
very short laminae; sheaths of thes

4} assimilaling leaves wilh
CAVES

long, green, surrounding culm, glabrons or
almost glabrous, Panicle spreading when
flowering, contracted during pre-  and
postiloral slages. Spikelets wilh 3 lorels;
the lower 2 lorvets male, with 3 slomens;
the upper florel bisexual, with 2 skamens
and a pistil with 2 plomose stigmas; all
3 florets at almost the same height, with
simple, unicellular hairs ol base, Glimes
ovate, J-nerved al basze, thin, more or less
membranous, wsually glabrous, of about
the same length as the [lorvels, first green
at base, often with a purplish shading in
the form of an mverled ¥V, Lemma of male
florels  ovate, usually faintly  S-nerved,
romighish with short projections or hairs
on back, with unicellular hairs towards
apex and on marging; hyaline at apex,
sometimes with an awn., Palea of male
florety narrowly ovale, somewhat shorter
than lemma, hifid at apex, faintly 2-
nerved, roughish on back, with 0.056—0.25

Buot. Notizer, vol, 124, 1971

nerves lowards apex. Lemina of bisexual
flaret ovate, faintly S-nerved, becoming
hardened, with unicellular hairs lowards
apex, sometimes with an awn, Palea of Di-
gexuad  floret narrowly ovate, somewhat
shorter than lemma, very faintly 1- or 2-
0.05—0.25 —0.5})
unicellular hairs on nerves towards apex.,
Curgopsis, il well-developed and mature,
ellipsoid, up to 3.0 mm long and 1.2 mm
broad: very often abortive. Pollen grafns
1-uleerate, spheroidal, spread at the 3-nuo-
cleale slage, somelimes irregonlar or abor-
tive, Basic chiromosome mmber x=7; all
chromosomes approsimately melacentrie:
satellites very small, only sporadically ob-
served with the technique used.

A conspicuous morphological variation
is connected with the fact thal a second
flowering may oceur during summer or
early antumn. Soch late-flowering culms
sometimes look normal, but usually they
deviale in a characteristic way (Fig. 9
p. 144). The eulm-leaves have very long la-

nerved, with mm  long
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minae as in vegelative shools, amd Lhe
panicle is very loose and has very fine,
long with few spikelets, The
panicle sometimes gets stuck in the upper-
most sheath, causing the culm 1o grow in
a U-shape. Morphologically deviating, late-
flowering culms were developed in the
materinl stondied during the present inves-
tigation, both in nature and during caltiva-
tion. It is without doubt o quoestion of
mere madification in connexion with sec-

branches

I have observed it in all
taxa dealt with here with the exeeplion of
Hieroclfod australizs and M. repens.
Specimens displaving the characleristic
maorphological maodifications in connexion
with late flowering at the time of collec-
tion were found in Ffierocifof odorata ssp.

omel  [lowering.

HIEROCHLOE 133
odarate from Liten parish, Hedmark, Nor-
way (A RC, 23.6. 1964; Fig. 9 A), H. hirla
ssp. hirte from Nilsia parish, Savonia ho-
realis, Finland (A X 1), 3.8 1964 Fig, 9 (),
and M. hirta ssp. arclica from Attmar par-

ish, Medelpad, Sweden (A N O, 12,7 1963;
Fig. 9 D). A corresponding case in M. odo-
rater ssp. heftien from Trosa, Stderman-

land, Sweden is illustrated from cultivation
(A HN, 15.0. 1963; Fig. 9 B).

Observed cases of modified late-flower-
ing specimens during cullivation are given
in Tabhle 1. Maodification in
with late flowering obwviously ocours in
different degrees o dilferent  collections
and  during  different  vears. Conditions
during eultivation presumably Tl
flowering more frequently than in nafore.

¢on e

CIse

Key to Taxa Treated

1. spikelets with long awns (at leas! one excesding 1.0 mmi: plant densely or loosely
11 [ e e R s e e s )
1. Spikelets with short awns Iup h- I[b mm| or without awns; plant with crecping
ThIZOMES .. sawviansas e At T A LTS MR sEia s as e er s nnn - &
2. Pedicels with 0.1—0.3 mm I:mhr hairs Bmmedintely Ile'||.:-“ -||||:1u'|!'l\ longest awn up
0 T ) . cassnsnansensae M. austrolls (p. 134)
2. Pedicels glabrous or 1Mtll. up Iu 0.1 mm Iun;.h \|ur-n liairs; ]:Jrl;.l.'*-d awin more (han
4.5 mm -'H i) ..., et HF i, it e - 3
3. Awn on lemma of upper Ilmlr f!mn |r|-,L-|[m| up o 2.3 mm .almu- IH‘u nr ||.I:I1III.L
awn sually twisted at base, gemieulate ... ... ... oo H.oelpinag ssp. ol pinag ([ 156
3. Awn on lemma of wopper male florel inserted more than 23 mm above base of
lemma; awn usaally not iwisted, steaight ... .. ..., AL alpice sspooarbhentho (po 161)
4. Pamicle 1'||I|l||-::|.'1, lI\.||:|||_1.' wilh more han 120 hl:liln.l.']l'l'\ in dense elusiers: |!li'1‘|it'l"|\-
often with 0,010 mm ]-.:m_.: hairs immediately below  spikelels; leaves caesions
B e S L D e e e covan ML repens (p. 154)
4. Panicle '|1'|1|H1' 11-.|L.1I11. \uth I|--n than 100 spikelets not densely clustered; pedicels
-'1|!1I|r1:\ rF wilh up lu i1l mm ||:|||1_ S]HA TR hairs: lepves areen. moré rare |} \l'i,'.!h”_‘u'
CRESEIDUE cavs sassanssncssnysnssns g e penespnn o
b Lemma of ]H\-l.":l.ldl [Iuni “‘I”‘I .||1||r:-~.-.u-1 or unh slightly l-.||.n~.|rI|rLf.. h.'llr'- I--mrn:l
of male florets awnless, mueronate, or with a very (hin awn, and with sparse mar-
winal hairs (M. odorata) | | e s e e ]
Ao Lemma of bisexual floret with distinctly -\pn..ulmp. tmln JI.IHIIhI of l"d]" florets with
a coarse awn, rarely mucronate, and with dense marginal hairs (. férfa) ...ooo00 000 T
f. Middle nerve of lemma of male florels reaching apex or base of apical incision if
present; lemma almost always awned or mucronale o, M. edorafe ssp. odoerato (pe 136)
G, Middle nerve of lenima of male florets ending below apex or base of apical incision
if present; lemma unawned, Farely with o very short awn £l edorefo ssp. Daltica (p. 141)
7. Awn on lemma of male Tlorets gently henl outwards: panicle wsually wilth 8 nodes
or more, dark purplish brown in the mature condition: lower main branches of
panicle usually pendulous ... .. .. iiiiiiiiaian. cansans. H. hirta ssp. hirta (p. 148)
7. Awn on lemma of male florets straight or slightly bent inwards, or rarely developed

ws o muera; panicle usually with up to 8 nodes, golden brown in the mature condi-
tion: lower main branches of panicle usually not pendulous B, hirfe sspo arckicn (p. 150]

Bot, Notizer, vol, 124, 1971
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Fig. 1. Hicrochiof awstrolis, collection B R A
[Taly. 1: Hahit, 1 Glumes. i: Fla-
rels, A x0.5; B, £ =5

Hicrochlo# australis (Scuraner) BoeEsen
& SCHULTES

Halews australis Scugapen (1806 pp, 253—
254). Hierochlon australis  [SCHRADER)
Hot. Motiser, vol, 121, 1971
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RoEsMER & SCHULTES (1817 p. 514). Type col-
lection: “"Holews odoratus  Linm, Exem
plaria die 11 Apr. prope Rabtisbonam legi: in
den schwabelweishergen.” Hoppe (M lecto-
f_'r|r|'|. The slheel '|r|"|u:|1'r}\ tor o exsicenle eiled
Iy SCHRADER.

Holens odorefus Lixxagvs (1753 p. 1048
proe parte exel, typo; excl, syn, TBAUvnx (1620,
1623, SELIWUS  (1703], Lixsapvs (1737,
1745), GMELIN (1747,

Hierochlof aristafo WorLres (FeExszl & Guar
1858 p. 821, Tvpe colleclion: “HierochloG ari-
stala. Aprili in Bupibus Castelli Cusane
sive Purgesinmg prope Cividale Wulfen™ (W
leetolype). The loeality is given by WULFEN,
and the sheel is from his herbariam.

Hierochliof hirta (ScHraxk) Bormis (1900
o d150 sensu BORBAS, non sensu orig., excl
typo: ef. p. 146

DESCRIPTION (cf. Fig. 1)

The following specificalions are to be
added o the general deseriplion of nxa
trealed (pp. 131—132):

Hhizome with up to 10 mm long inter-
nodes, covered with sheaths: plant denscely
to loosely lubtled. Vegefalive shoots: basal
sheaths brownish or reddish; leaf laminae
linear or narrowly elliptic, with serrulate
margins, (1.5—)3.0—5.5(—9.0) mm bhroad.
often somewhal caesious on adaxial sur-
face, glabrous on both surfaces or pilose
om adaxinl surface; hairs long, simple, uni-
cellular: nerves on both surfaces with sparse
prickles: ligule 1.0-—3.0 mm long, obluse
to acute, Flowering shools inclusive  of
panicle 30—60(—80) cm high in the ma-
Lure comdition, with nodes ap o about hall
the length: basal sheaths brownish or red
dish; sheaths of assimilating leaves often
somewhat widenoed upwards: lamina of
tipperimost leal (00— 10300150 mm
lomg, (0L.5—)1.0—3.5 mm broad; ligole of
uppermaost leaf (1.0—)1.5—3.0(—+.0] mm
long, obluse or acule, often incised. Pan-
icle (25—)35—70 mm long; nodes 6—8;
main lateral branches long, shightly for-
1—2 af at cach of
upper 3—5 nodes: pedicels immediately
below base of glumes with simple, unicel-
Iular hairs 0.1—0.3 mm long: spikelets

tuous, lower modes, 1



VARIATION AND TAXONOMY OF HIEROCHLOE

Fig. & Nierochlod australis. Localilies of her-
barium material,

(T—20—35(—70) in numher, Gfnmes
(013 5—0.5(—06.0) mm long. glabrous
or roughish and with sparse hairs on back,
silvery-glittering in ihe mature condition;
hairs at base of florels 0.15—0.3 mm long.
Lemma of mude florets 30—4.5 mm long,
more or less deeply bifid at apex, - or
faintly 5-nerved, towards apex with up Lo
04 min long hatrs; margins spoarsely cilinte
wilth simple, somewhat curly, 0.3-—0.6 mum
long hairs; middle nerve reaching hase ol
apieal incision: awn on lemma of lower
male floret L 1—0.5(—3.0] mm long, sca-
herulons, inserled at base of apieal inei-
sion h1—0.3 mm below apex; awn on
lemma of wpper male flovet 1.0—3.0 mm
long, seaberulouns towards apex, twisted at
hase, geniculate, inserted at base of apical
incision LO—2.0 mim below apex. Anthers
af nwefe florets 20—3.0 mm long, Lemmno
af biserunl floret 30—4.0 mm long; awn
absent (—0.5 mm long): hairs lowards
apex of lemma 0.05—0.2 mm long, ap-
pressed, Anthers of bisexnal floret 1.3—26
mm long,

apsirolis,  Localities  of

]"i;."'. 3. Hierochfof
cultivabed material, 2n=14.

DISTRIBUTION AND HABITAT

Hivrvehfod oustralis has a tairly small
area of distribution limited o Europe, 1t
occurs in Soulh Finland, the weslern and
south-western parts of European Ruossia,
Polund, Germaony, Switzerland, Austria.
Northern Ttaly, Northern Yugoskvia, and
Romania. It was placed by Huonres (1950
pp 7Y, 107%) in his phyilogeographical
group CEast-European conlinental plants
connecting with Scamdinavia by way of the
Baltic countries”.

Fig. 2 shows where the herbarium ma-
terial studied was collected (BM, G, DA,
H, K. LI LE, LINN, M, MT, PRC, S,
TRH, TUR, UPS, W: e, 1100 sheets).

Hierochlod oustrafis vsually grows in
rather dryv, moderately shody forests amnd
skirts of forests. In the northern part of
the area il oceurs in pine or spruce forests
with or without deciduous frees, towards
the sowuth also in deciduons forests such as
beech forests, Tt can also occur in secon-
dary localities such as clearings.,

Bot. Notiser, vol. 124, 1971
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CHROMOSOME NUMBER

Diploid colleetions (2n=14] were found
in Finland, Germany, Austria, Italy, and
Romania. Yasrama (in TiscHLER 1950 p.
209} reported the same number, Hiero-
ehio# anstrelis 1s the only diploid member
of the genus known to me

The localities where the samples were
collecled for cullivation in this investiga-
tiom are shown in Fig. 3 amd listed on
po TGS, Fig 27 A4 (p. 165) shows a mitotic
metaphase plate.

REPRODUCTION

Reduced embryo-sacs of the Polygonum
tvpe could he formed, but also unreduced
ones of the Hieracium tvpe and possibly
of the Antennaria Lvpe [WEIMARCE 1967 a
pp. 212—218; ef. ManEsawant 1950 p.
87; BatracLia 1963 pp. 246—248). Fe-
male meiosis was  sometimes  abnormal,
Male meiosis was nsually  normal,  but
disturbances and abortion cccurred,

Germinaling capacily  was low, being
0 % in the colleetion A H'T (Hollola, Ta
vastin australis, Finland), and 3 %% in the
collection AREK [(Weltenburg,
Germany ).

Results from o chromatographic study
indicated thal sexual reproduction could
actually oceur (WEIMancH 1970 b p. 263).
They eonfirmed the assumplion based on
cmbryvological evidence thal apomixis is at
maost  facultative. The actlual funclioning
also of wnreduced embryo-sacs is likely
bt could not he absolutely proved.

Bavern,

VARIATION

Morphological variation in Hicrochlod
to e moderate |ef.
- 134—135). A regional pattern in chro-
matographically obtained characters, such
as described in Lathgros sphoericns by
BrunsseEra (1965 pp. S88—380), was not
found. Loeal variation within populalions
caunsed practically all variation found in
the material (WEIMARCE 1970 b po 237).
Bot. Notiser. vol. 124, 1971
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The species is well-defined and gives the
impression of being morphologieally uni-
form throughout ils area of distribution,

Hierochlo# odorata (1) WAHLENE.

Hierschlo# odorata |L) WanLeExe, ssp. odo-
rala

Halens odaratus Linxagvs (1753 p. 1048)
pro parte incl. typo; excl. syn. SCHEUCHZER
171%; non sensu SCHREANE (1989 b pp. Gdd
G4 nee sensu HosT (1801 p. 4). Hiera-
chidoa odorabn 1.0 WAHLENBERG | 1R20 p. 32).
'['_1.']:1_' collection: Lisvaeus’ sheet 1212: 14, see.
ond specimen from the left (LINN; lectolype).
The sheet bears Lissagvs’ own hand-writing
“odoratus 5", the numeral referring to the
numbering  within the genus Hofcies (1753
p- 1048, Two other members of the odorafe
complex on the sheel cannol with certainty
be referred to taxon. Twoe specimens are H.
sl rorfis,

fHolcus borealis SCHEADRER (1806 pp, 252,
253); superfluouns epithet. Hierochloa be
recfis (SCHRADER) BOEMER & SCHULTES (1817
p. 213 pro parte; exel. svin. PQuexseL 1804,
Host 1805, PErsooN 1805, SCHRANE 1754 a.

Hodeps frograons WILLDENOW [ 1R0G p. 934G
non sensu Lidve & Ldve (1963 p. 11).
Hierochlon  frogrons (WILLDY) HOEMER &
ScHULTES (1817 p. 514), Hierochloé edorata
var. frimgrans | WILLD) RICHTER (1880 p, 31).
Type collection not seen. Deseriplion aml
distribution confirm e synonymy.

Sapastana Nashii BICENELL | 1888 pp, 104
105), Hierochlof Nashil [BiceseLn) Kacs-
MAREE (1914 p. 198), Type collecltion not seen:
of. p. 141,

Parisor pE BEauvins (1812 p. GZ) cited
Hodews odaratng L. ounder the generie name
Hierochlon  withonl  explicilly  making  the
combination. The publication is therefore not
valid. However, Pavisor peE BeEaovois  has
been incorrectly cited lw several aulthors as
The auclor of the combination when used for
Hierocilod odorale =1, Moreover, what he
intended  was whal s correctly named  F.
augtralfs (ScHRADER) HOEMER & SCHULTES,

DESCRIPTION (cf. Fig. 4 A—C)

The following specifications are 1o be
added 10 the general description of taxa
treated (pp. 131--132):

Rhizome (5—)10—30|—40) mm
long internodes, with 7—12 mm long, not
persistent, light- to dark-coloured seales at
nodes;  rhizome  system  loosely n :

with
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D

Fig. . A—: Mierochiod adorafe ssp, edorata, collection A H G (Sweden, Vistergitland).
— A: Hahit, : Glumes i;: Florets. N—F: Hierochlof odoralo SA[N, Tealtieve, collec-
tion AFR (Sweden, Uppland). — [} Habit. — £: Glumes. — F: Florels. — A, [¥ x0.5;

o E F =5

Bot. Notiser, vol. 124, 1971
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Vegetatioe shoofs: basal sheaths brownish
or reddish: leal laminae linear or narrowly
clliptic, with serrulate margins, (20—
30—6.0—8.0) mm broad, glabrouns and
shiny on ahaxial surface, pilose and some-
fimes slightly caesiouns on adaxinl sorface:;
hairs long, simple, unicellular; nerves on
both surfoces with sparse prickles; ligale
(0.3—10.5—25(—H%.0] mm long, truncale,
oliuse or acule. Flowering shoots inelusive
af panicle (10— )25—60(—9%0) cm high in
the mature condition, with nodes only al
hase: basal sheaths bhrownish or reddish;
sheaths of assimilating  leaves  usually
tightly surrounding culm; laming of apeper-

mast  leaf  [(3.0—)5.0—15.0(—45.00 mm
long, (1.5—|2.0—4.0(—6.5) mm broad;
ligule of uppermost leafl (0.3—)1.5—2.5

{(—&.0) mm long, obtuse or acote, oflen in-
cised, Panicle (26— 30—90(—125) mm
long; nodes [4—)6—9(—11]; main lateral
branches long, often slightly tortuous, 2 at
lower nodes, 1 at 1—4(—3) upper nodes;
branches aml pedicels glabrous or wilth
few, simple, wnicellular hairs up to 0.1 mm
long: spikelets (B— ) 25—60(—100) in num-
ber.  Gfumes [2.0—)3.0—0.5(—7.3) mm
long, glabrous, gold-glittering in the ma-
ture condition: hairs al base of {lorels 0,25
—0.9 mm long. Lemma of mcle florels
(2.5—)13.0—4.5(—5H.5) mm long, acutbe,
mucronate or slightly emarginate or hilid
al apex, a-nerved, towards apex with up to
03 mm long hoirs; hvaline part at apex
usually  0.1—03 mm  broad;  margins
sparsely cilinte with simple amd (less fre-
quently) bifurcate, straight or somewhal
curly, 0306 08) mm long hairs: nid-
dle nerve reaching apex or base of apical
incision if present, more rarcly ending Die-
low it (ef. p. 146); awn, il present, on
lemma of lower male floret 0.1
lomg, faintly seabernlous, inserted at apex
as a mucro or at base of apical incision if
present 0.0—0.2 mm below apex: awn, if
present, on lemma of upper male floret

(.5 mm

01—0.2—0.8) mm long, fainlly seaberu-
apex as & mucrn or al
hase of apical ineision if present 0.1—0.2
mm helow apex. Anthers of mole florels

lodis, inserled al

Bot, Naotizer, val, 124, 1971
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1G—23 mm long, Lemmo of bisexool
floret 20—3.8(—4.2) mm long: awn ab-
sent (—0L5 mm long|; hairs towards apex

of lemma (L0G—]0,1—0.6 mm lang, h-
pressed or slightly spreading. Anthers of
isexval floret 1.2—1.6 mm long.

DISTRIBUTION AND HABITAT

Hivroehiof odorata ssp, odorala is found
mainly in north-western Kurope and north-
costern North America. It oceurs in lee-
laml, Norway, Sweden, Denmark, North-
west European Russin, Holland, Germany,
Foland, Ceechoslovakia, Swilzerland,
South-east France, Britain, Ireland, Que-
hee, Labrador, Newfoundland, Nova Sco-
lia, New Brunswick, Maine, New Hamp-
shire, Rhode Island, Conneclieul, New
York, and New Jersev, Thus it belongs to
the group of amphi-Allantic taxa treated
hy HurTeExs (1958). It seems o (it best
within the phyvtogeographical group in-
cluding among others flynehospora fusce,
Carcr flaee, and Patamogeton aldosi folius
[HurTEs 1958 p. 17).

Figs, 5 and 6 show where the herbarium
material studied was collected (BM, G,
CAN, DAG, GH, GRO, H, K, LD, LINKN, M,
MT, O, PRC, 5, TRH, TUR, UPS, W: e
1125 sheels).

fivrochiod wdoreda ssp. odorata occars
in moist meadows and fens, often at the
edge of Torests or adjacent o the margins
of lakes and streams, even close to hrack-
ish or salt water. Tts frequency has heen
neticeably  reduced in cullivaled regions,
presumably due o recent draining, cul-
tivation, amd the expansion of lowns.

CHROMOSOME NUMBERS

Tetraploid  collections  [(2n=28)  were
found in Norway, on the mountain ridge
in Gentral and North Sweden, in South-
weslh Sweden, Denmark, the Netherlonds,
Ireland, and Quebec. Tetraploid collee-
tions, in all hkelihood referable (o Hiero-
chlod odoratn ssp. edorala but of which |
have not seen voucher specimens were re-
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Fig. 5 Hicrochlod sdorata ssp. odorede. Localilies of herbarivm material (totall. Circles:
specimens nol determinable with certainty.

ported from Teelamnd (Live & Lilve 1956
prpe. B, 95, and (rom Connecticul (REEDER
& NonsTog 1961 p. 82), both as being .
aelarater.

Hexaploid  collections  (2n=42) were
Towmd in o restricted area in West Sweden,
in North Norway, in Germany, and in
Swilzerlimd

The localities where the samples were
collected for coltivation in this investiza-
tion are shown in Fig, 7 (European loeali-
ties only| and listed on p. 168, Fig, 27 0
(p. 103} shows a mitotic metaphase plate,

REPRODUCTION

Tetraploid samples investigated foroed
reduced embryo-sacs of the Polvgonum
fvpe (WEIMARCE 1967 a pp. 218—221). Fe-
male meiosis wias usually fairly normal,
but degeneralive traces were found. Male
meiosis was usually only slightly disturhed
in the collections A E T [Kagerid, Skane,
Sweden) and A MO (Tiarna, Lyeksele Lapp-

mark, Sweden|. It conld break down to-
tally in the collection A H B (Stala, Bohuos-
lin, Sweden).

The hexaploid AHE
vene, Vistergalland, Sweden) formed un-

collection | kil -
reduced  embrvo-sacs of  the Hieracium
tvpe (WEMARCE 1967 a p. 224, Few cases
only ol [emale meiosis were observed, one
of them abnormal. Male meiosis was fre-
quently disturbed.

Germinating eapacity was varied in three
collections studied in this respect, heing
A0 Ve in AEF, 6 % in A HDB, and 27 % in
AHE [(WemMarck 1967 a p. 229). The
tetraploid samples, which are not agamo-
spermons, may also be regarded as apo-
micts, although facullalive ones, seen in
the light of information on reproduction
anid  chromatographically  demonstrated
variation [WEIMARCE 1967 a p. 230; 1970 h
(. 2630, Their vegetalive reproduction ob-

viously dominates spreading at least in
shorter distanees, amd their smphimictic
seed-setting is reduced in effectivily.

Baot. ¥alizer, vol. 194, 1971
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VARIATION

The number of nodes and spikelets per
panicle varied considerably within the ma-
terial under natural conditions (Fig, § A).

“Hivrochlon borealis BS B microstachpae”
HarTstax (1849 p. 308) is likely to corre-
spand to specimens of Hiereehlod odorato
sspn odoratn having very small spikelets.

Occasional spikelets with four florets
were found in herbarium specimens from
Hamburg. This tyvpe of aherration was de-
seribed from leeland by NorsToG (1960 a).

Morphologically deviating Iate-flowering
specimens, most probably of Aierochfodf
vclorala ssp. odorota, were given the name
var, uechtritzii by AscHErsoN and GRAER-
NER (IRO8 p. 30}, who considered them to
he examples of seasonal dimorphism (ef.
pp. 132—133).

A similar phenomenon was described by
[MCENELL (1898 pp. 104—103] as Saeesfana
nashit | = Hierochloa noshii (BICENELL]
Kacemaner (1914 p. 198)], and by FER-
NALD (1917 p. 152) as Hierochifoa adorata
(L.} WanHLENB. var. [frograns (WILLDL)
Rcuren . eamesii,. BEEDER and NorsToc
(1961 ) with the
characteristic features later on in the sum-
mer, at least ap to the end of June, among
otherwise normal-lovking  tetraploid £
odorela in Connectienl, Referring to the
recent diseovery that the letraploids of Con-
necticut set seed sexually in contrast to the
octeploids from Ohio and Michigan stu-
died by Norsroo (1960 b, 1963) they be-
lieved that the deviating flowering shools
represented extremes variant specimens of
highly variuble smphimictic populations,
a matter which I do not find convincingly

found seattered culms

preoved,

Liwe and Love (1965 p. 12] propose
the name Hierochlod nachii for sexuoal
tetraploids in general in easternm North
America. Their interpretation of REEDER
and NonsToa's results is, however, hardly
plausible.

With respeet to chromatographically oh-
lained patterns the ahsence of the spot
group 27—28 in some Scandinavian and in

the two Canadian colleclions is the most
conspicuous deviation (Wesance 19701
pp. 252—253). It is, however, nol aceom-
panied by any morphological charaeleris-
tics as [ar as is known, The removal of
the Romanian eollection B GG, which be-
longs to Hierachlod repens, deereases the
overall variation to a certain extent.

Hierochlof odorata ssp. odorata as de-
fined here is somewhal heterogenesons in
Euwrope. It usually has an awn or a mucro
on the lemma of male florets, although
this is lacking in some cases, Its area of
distribution only slightly overlaps that of
H. wdorata ssp. baltica, and it is usually
tetraploid but scecasionally hexaploid.

I do not at present feel justified in
treating North American plants as a sep-
arale taxon, Although some specimens ad-
mittedly deviate somewhat from the habil
normally found in Eoropean Hierochlod
odorata ssp, odorafa, the variation falls
within or is close to that of European
maltcrial.

Hiernchloé odorata (1] Wanress, ssp. bal-
tiea . WEIM., ssp. nov.

= Hierochlon  borealis Wosm. § frogrons™
HARTMAN (1838 p. 20); non senso orig.

]!i:lguqmin: Lramen  perenne rhizomalosum
simile Hierochtone odorafoe ssp. odoratioe, sed
flosculis masculis non aristalis vel muaeronalis,
lemmalibus - Flosculorum  mascalorwm apice
late membranaceis.

Type colleetion: Plantae Suecicae exsicealac
121. “Hierochloé odorata (L.) P, BEaOv. -
Prov. Siadermanland, Parcesia (brnd, in prato
litorali uliginese prope templuom. 17 jun. 15927,
Log. Frik Asplund.” (LD; holotype). The spe
cimen lo the right on the sheet was chosen
as lvpe. The collection has not heen cytolo-
gically  investigated bul is maorphologically
characteristic. The locality is fairly central 1o
the aren of ||ix!l‘i!||,||i|::||'|, and there are iso-
tvpes in many herbaria,

DESCRIPTION (cf, Fig. 4 D—F p. 137)

The following specifications are to he
added to the general description of taxa
treated (pp. 131—132):

Fhizame with 10—30[—40] mm long
internodes, with 7—12 mm long, not per-

Bat, Notiser, vol, 124, 1971
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gives the percentage (ef.
that nee,
| Norway,
|mweden).,
- B I, hirta ssp. arctica
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Sweden). H: M., odarata

i—f voucher specimens of cytologically investigaied collections from the Cield, B
number
u slalishical analvsis of the 1|;;|;{r|lr|u should Tue

barium specimens (FRH ). since the

all colleclions,

\'ﬁ'l

seale) of specimens having a partic
A: Hieroetdors odorada ssp. odorata 2n

faftice,
£ M. hirta ssp, hiete, 82 specimens from 10 collections [ Norwaoy,
2D \|J|l'|l'|2|1'|l‘i from 40 collections | MNorway,
14 \'||1-|.'5|||.|'||~ from 5 colleclions | Czechoslovakin,

lar 11|1||1I-c| of spikelels al
3 specimens from 23 collections
specimens from 12 collections
.Hl\'l‘llL'll'.
Irinland].
Romamia .

=24, 1
Uiy

Swedemn,
Hl.lll;_{:ll':n..
T
of specimens studied is not the same in
||1.|:-i1||.'||. '|'|||.'.'| are infended

bo illustrate the aclual variation Tound in the material stodied

sislent,
rercles ;

light- to dark-coloured seales al
rhizome loosely  matled.
Vegelative shoots: basal sheaths hrownish
ar reddish; leaf lnminae linear or narrowly
elliptie, with serrulate margins, (2.2—j4.0
—5.5(—6.5) mm bhroad, glabrous and
shiny on abaxial surface. pilose and some-
times slightly caesions on adaxial socfoce;
hairs long, simple, unicelly

svslem

nerves on

Lok, Xotiser, val, 124, 1971

bolh surfaces with sparse prickles: ligule
(05— 1.5—35 mm long, truncate, obluse
or acute. Flowering shoats  inclusive
panicle 25—~60(—8&3) cm high in the ma
ture condition, with nodes only
hasal cheaths brownish or reddish; sheaths
of assimilaling leaves usually tightly sur-
rounding culm; laming of uppermost leaf
4.0—20.0(—45.0) long, (1.5—)2.0

at base:

miam
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L A —6.5) mm broad: ligule of uppernosl
leaf 1.5—4.5 mm long., obluse or acole,
often incised. Panicle (30— 140—7531—1041)
mm long: nodes (5| 6—B{—9); main lat-

eral branches long, often shghtly forfuons,
2 al lower nodes, 1 at 1—4 upper nodes;
branches and pedicels glabrous or with
few, simple, unicellular hairs up o 0.1 mm
long: spikelets (14—)20—50(—85} in
numhber. {lumes (40— )145—6.0(—8.0)
mm long, glabrous, gold-glittering in the
mature condition: hairs at base of florets
0L.5—08 mm long. Lemme of male florels
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(32— 3.7—5.2(—6.00] mm long, slightly

cmarginale or bhifid at apex, d-nerved, to-
wards apex with up to 0.3 mm long hairs:
hyaline part at apex vsoally 0.3—0.5 mm
broad; margins sparsely ciliate with simple
or sometimes bifureate, straight, 0.5—0.8
mim long hairs; middle nerve ending below
apical incision or more rarely reaching it
awn on lemma of both male Florets absent
[—O0.1 mm long). Anthers of moale florets

1.3—1.9 mm long, FLemma of biserool
floret 2.0—4.0 mm long: awn absent: hairs
towards apex of lemma 0.15—0.25 mm

Bot, MNatiser, val, 124, 1971
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A

|'1i;,’. ), F.Mllll]rh':‘s af nurrpllul-:l;:iru“:r ol ified |4|Ie-.:|'||:-1.1.'L'|'iI|;: shools, A:
odorata ssp. edoraln (AR CT, 286, 19%4; from the feld).

(AHNI 150 1963 cultivated). A

lield),
lomg, appressed or  slightly  spreading,
Armthers of bizsexned floret 1.,0—1.8 mm
long.

DISTRIBUTION AND HARITAT

Hierochfod odorafa ssp. baltica has a
restricted area of disiribution in North
Furope, It ocenrs in different parts of Cen-
tral and East Sweden, South-west and
West Finland, and the weslernmaosl parls
of European Russia, It is obviouwsly ende-
mie  in  the region. Neo-endemism s
strongly indicated (ef. p. 146). Tt fits into
HuLTEs's phytogeographical group “Ende-
mic plants” of a boreal or boreal-montane
type (1950 pp. 83%, 108%),

Fig. 10 shows where the herbarinm ma-
terial studied was collected (BM, C, H, LI,
LE, MT, 0O, 5 TRH, TUR, UPS5; c. 450
sheels).

Bist. Notiser, vol, 124, 1971

GUNNAR WEIMARCK

& fu D

” r‘f']'l’:’l'lll'nrl.l I'
- B: H. odorata ssp. bolfice

H. hirte ssp. hirte (A XD 38 19645 from the
D H, hirta ssp. accfico (AN O4, 12,7, 1963; Mrom the field),

=20,

Hierachlod adorala ssp. ballica oceurs in
about the same types of loealities as ssp.
odorala (cf. p. 1538). It seems, however, to
he far more capable of colonizing secon-
dary localities, roadsides, ditches, ete, Ob-
viously il can thus apophytically escape
cradieation even if wiped oul on the ori
rinal site.

CHROMOSOME NUMBER

(2n=42)
found in Sweden and Finland, Collections
in all likelihood referable o Hicrochios
adorate ssp. baltica but of which I have

Hexaploid  collections W

seen no voucher specimens were reported
from Finland to he hexaploid (VAARAMA
in LOVE & LOVE 1948 p. 23; SORsa 1962
po? oas n=21; 1963 p. 10, ditio), all as
heing Hicrochlod odarata.
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WL Hiveocldof adercla ssp. baltica, Lo-
calities of herbarium malerial. Cireles: spe-
cimens nod determinable with certainty.

The localities where the samples were
collected for cultivation in this investiga-
lion are shown in Fig. 11 amnd listed on
pe B0, Fige 25 € (p. 163) shows a mitotic
metaprlase plate.

REPRODUCTION

In the collection A F PP (Uppsala Niis,
Lppland, Sweden) all or ab least alnost
all embryo-saes were unredoeed and of the
Hieracium tvpe (WEIMARCE 1967 a0 pp.
FE—224), One possible case only of a re-
ducel embrvo-sae of the Polvgonum fvpe
wis recorded. Female meiosis was appar-
ently rare. Male meiosis was regquent]y
disturbed.

Germinating capacily was low, 3 %% in
the test made. Chromatographically - oh-
tnined evidence indicated clonal propag
tion in the localities investigated [(Wer-
MARCE 1970 1 . 263,

VARIATION

Variation in number of nodes and spike-
lets per panicle under nalural eondilions
fell within that of ffierochiof sdorafo ssp.
Bt lacked the extreme valoes
(Fig. 8 IF p. 142).

Variation in

addorala,

chromatographically  ol-
tained patterns is nob very great (WEIl-
MARCK 19700 b p. 254). No varialion occurs

i

Fig. 11. Hierochlof odarata ssp, bodtien. Lo-
calilies of enltivaled malerial, 2n =42,

ay

in the spot group 27—28. The elimination
of the collections ATEF, AHF, and A O,
which are to bhe referred to Hieroeldos
alorato ssp. edorate (see below |, concerns
three of the Tour highest values of devia-
Table 9 {loc. cit.),
and should eause some further decrease of
the averall values,

tion freom the mean in

The most substanlial characleristies of
fierachlor odoraba sspe Daltten are the ab-
senee of an awn or o muero an the lemma
of its male florets, ils restricted area of
distribution, and {in cyviologically inves-
tigated material) its invariably  hexaploid
chromosome nuwmber,

My conceplion of the hxonomy in
ficrochlof adorafa is based on o combinag-
tiom of phyletical  amd phenetical  con-
siderations, | regard I, adorata ssp. oda-
ritder as a system of morphologically some-
what variable, partly amphimictic Dbio-
tvpes. Hexaploids  have obviously  been
formed from the tetraploids more than
omee a5 5 resull of, for exnmple, the union
of one reduced and one unredoced gamete.
Meijosis in telraploids is somelimes dis-
turbed (see p. 138), giving good theorelical
Facililies for hexaploids o be formed in
that way. Hexaploids having an awn or a
mucro o the letmma of male florels are in
this treatment grouped together with the
tetraploids in M. odorata ssp. edorata. The
remson is that these two eviolypes seenn Lo

Bot. Xotiser, vol. 13, 16571
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be  indistinguishable from  one another

maorphologically. The length of stomata,
which has been of value in several other

cises wWhen discerning members of a poly-
ploid series, is of no wse here due o con-
siderable overlapping. The evtolypes of I,
adorata ssp. odorafa have probably a very
simiilar gene content, although the ehromao-
some number is different and a gene trans-
port between existing individoals of the
cytedypes can be estimated 1o be very rare
or quite impossible,

1 of Hierochliod adorate ssp.,
all likelihood to he
wilhin telraploid H. odoreata ssp. edorala,
maost probably in biotypes lacking an awn
ar g muero, Only those hexaploids which
had acquired the characteristic floral mor-
phological features and oceonr within the

The ori

bellica 1 |

®

restricted area are regarded as belonging to
H. odorate ssp. baltica. As defined nere the
natural unit and is
maost probably monophyletic. It gives the
impression of being very uniform. One
hypothesis is that the taxon consists of
closely confined biotypes, made permanent
by obligate or almost obligate apomixis,

subspecies forms

Its origin is likely o be fairly recent. Per-
haps it was formed after the Inst ice age.

In the overlapping areas of distribulion
of Hierocldod odorate ssp. odorata and
ssp. boftica, ie. in South-west amd North-
west Sweden, and in the Ballic provinees,
arises the problem of the correct deter-
minalion of specimens nol  investigated
cytologically but having the morphological
characteristies of Il odorata ssp. baltica,
beeause 2 numher of tetraploids
there have been found to show some simi-
lavily to F. odorata ssp. baltica in these
respects, The cireles in Fig. 10 and some

smmeall

of them in Figs, 5 and B reflect this uncer-
fainly.

GUNNAR WEIMARCE

Hierochloé hirta (ScHravg) Bonkis

Hicrochloi hirta (SCHEANKE ) BORBAS ssp, hirta

Savasfana hirfe SCHRANE (1789 a pp. 337
338). Hierochloé lrirla (SCHRANK) BORBAs
PO . B15) non sensg BorBAs, Type collec-
tiom: *Hierochloe odormtn (1.7 P. 1. Oher-
bavern, Minchen. Isarauen bei Fahring nird -
liech von Minchen. Anfang Mai 1906." WorL.-
sMany (M: oeolype), The locality was chosen
to be in the vicinity of SCHRANK's original
]I.H!':I]il:\.‘ .. anl einer Isarinsel unweit Har-
laching . . .". A specimen seen by SCHRANK
was nol available.

Hierachioa odorata (L) WAHLENE. var. fir-
ma NYLANDER (1844 pp. 1—2). Type collec
tion: “Hierochloa borealis (Schrad.) B & 5,
v. lirma m. — Sordavala junio 1843, Nvlan-
der.” (H; lectotype). Localily and date corres-
pond to information given by NyYLANDER. The
hand-writing is most likely NYLaNDER's own
(1. RUKRONEN, pers. comi.),

DESCRIPTION (cf. Fig. 12 A—()

The foillowing speciflications are o be
added 1o the general description of taxa
treated (pp. 131—132):

Rivizome with (15—)20—45(—60) mm
long internodes, with 7—12 mm long, nol
persistent, light- to dark-coloured seales at
i es: lonsel v
Vegelatioe shoots: basal sheaths brownish
or reddish; leaf laminae linear or narrowly
elliptic, with serrulate margins, (2.5—)
3.0—1.5(—5.5) mm broad, glabrous and
shiny on abaxial surface. pilose and some-
times slightly caesious on adaxial surface;
hairs long, simple, unicellular; nerves on
both surfaces with sparse prickles; ligule
L6—25 mm long, truncate, obtuse or
acute, Flowering shoofs inclusive of pani-
cle 40—383(—110) cm high in the mature
comdition, with nodes only at base: basal

reddish;  sheaths ol
usually  tightly  sur-
rounding culm; lamina of uppermaost leal
10—45(—060) mm  long, J3.0—4.5 mm
broad: ligule of uppermost leaf 2.5—35.5

rhizome  svstem muabbiod.

sheaths brownish or
assimilating  leaves

Fig. 12, A—(C: Hierochlofé hicta
A: Habil B: Glumes. — (€
{Sweden, Dalarnal. 1= Halbit.

Bat. Notiser, vol. 121, 1871

55].

hirta,
Florets. — [D—F
E: Glumes.

collection AR B (Norway, Hedmark).
H. hirta ssp. arclica, collection AL L

F: Florels. — 4, I =<0.5; B, (, F x%b.
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Fig. 13, Hicrochiod hirta ssp. hirto, Localiliss
of herbarivm material. Cireles: specimens nol
determinnlbile willy cerlainiy.

mm long, obluse or acule, often incised.
Panicle (30— 75—150 mm long; nodes
15— )p9—10{—12}; main lateral branches
long., often  slightly  tortuons, the lower
ones often somewhal pendulous, 2 atl lower
nodes, 1 at [(0—)2—3 upper nodes;
branches and pedicels glabrous or with
few, simple, onicellular hairs up to (01
mm long; spikelets (18— 50—T000—1 40
in number. Glames 3.0—5.6(—06.3] mm
leng, glabrous, gold- o brown-ghittering in
the malure condilion, almost always dis-
linctly purplish: hairs ot base of florets
0509 mm lomg. Lesuna of mole florels
B 0—3.0 mm long, seute or slightly emar-
ginakte or bifid at apex, 5-nerved, lowards
apex with up to 0.5 mm long hairs; mar-
gins densely cilinle with simple amd bifor-
cale, steaightl hairs 00310 nun long; mid-
dle nerve reaching apex or base of apical
ineision if present; awn on lemma of lower
male floret 0.2—08 mm long, seaberulons,
imserted at apex or at base of apical incision
il present 0.1-—0.5 mm below apex; awn
on lemma of upper male floret {(L0— 0.2

Bot. Notiser, val, 124, 1971

Fig. 14. Hierochioéd lietn ssp. firto. Locali-
fies of cullivated material, 2n— 56,

1O mm long, scaberulous, inserled at
apex or at base of apieal incision il pre-
senl L1—05 mm below apes; both awns

tapering towards emd, gently hot distinetly

bent outwards, Anfhers of moede florefs
1L.6—21 mm long. Lemna of bisexoof

flaret 2.0—3.5 nom lomg: awn absent; hairs
towards apex of lemima O 4—0.8 mm long,
distinetly  spremding. Amdhers of bisexond
flaret 1.2—1.3 mm long,

DISTRIBUTION AND HABITAT

Hierachlod hirfa ssp, hirte has an aren
of distribution of aboul the same size as
that of ff. custredis (sec po 155) and partly
coinciding with it. It oceurs in South Nor-
Wav, South Somth
anel East Finland, the western parls of
European Russia, Poland, Czechoslovakia,
anel South Germany, It should he placed
in the phyiogeographical group
Hurres |||.':t'|,'1| M. austrelis (see I 1330,

Central  and Sweden,

where

Fig, 13 shows where the herharinm ma-
terial studied was collected (C, GH, . LI,
LE, M. MT, O, PRC, 5, TRH, TUR, U5,
W ool 320 sheels ).

Hivrachfod S5 b
light. sandy or gravelly soil, often on mar-
gins of lakes amd streams. It can oceur in
mesidows, but I have not seen it in fens.

hirtn Niirtan  grows in

The localities are often secondary,
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Table 2. Chromatographically separaled chemical leal constiluents. Spols are numbered
as in WEIMARCE 1970 b, Division into spol groups is indicated by short borizgontal lises.
Spaot intensity, slated as not visible, less clearly visible, and more clearly visible, is rep-

rescnbed by thie symbaols

den. skane. Klinta, 6. 1895 L. FR. BOSENG
ssp. pennenica (G|, — E: 0, stepperam

Rurerr (LI, G:
N (LI,
TG R T Bussin, Varonezk, .\;n'l.'l.!lrt'lupk'l"\k. Near

. — and 4, respectively, For technique see WEDMARCE 18930 1,
Ar flierachlod hirta ssp. hicta; nealyvpe (50
Stehag, Shore of Lake Ringsjon 2.6, 1947 11,

B: H. hirta ssp. hirta; Sweden, Skine,
H. hiela R I8 hirta: Swe-
13: A repens; isolype of B, edorafa

Varvarin 9.6, 15963 A, K, SEvorTsow (M),
A B G D E A B I E A B CDE
1 1 15 15 + + + . i )
2 { + 2 1ih - (1] a0
e g wiee i 17 e by 4l
i + e 4 14 18 - 3o
a } i 0 19 - : 14 i
i } " 0 o . = + o R ¢ 34
7 P+ o+ - 7 21 21 e
8 ; - f b S 2 |
B S R il @9 . >3 : e
0 e ) g 24 =
11 = ¢ = 1 D e 25 P e Sl
i e R R T =f 24 ]
12 4 e PR _ a7 -“13
1 T 14 SR . 28 ety 4

CHROMOSOME NUMBER

Octoploid  collections (2n=35G] were
found in Norway, Sweden, and Finlind.
The localitics where the smnples were eol-
lected for cullivation in this investigalion
are shown in Fig. 14 and listed on p. 170,
Fig, 27 1) (p. 163) shows @ milotic meta-
jhase plale.

REPRODUCTION

Embrvo-sae  development  and  meiosis

have nol yvel been studied, Germinating
capacily was very low in the collection
AGM (Gustafs, Dalarna, Sweden), where
1 oul of 143 carvopses sown germinated.

Chromatographicallv obbained evidence
(WEmARCK 1970 b p. 263) indicated vege-
Lative propagation in the localities studied.

VARIATION

The variation range of the number of
nodes and  spikelels per panicle under
natural conditions (Fig. § ¢ p. 142) was
aboul as great as that in fierocfidoé odo-

rate ssp. adorafa, but the values were gen-
erally higher,

Variation in chromatographic  patlern
(WEMARCE 1970 L pp. 256—3257) m
involved the spol group 289—dd,
group was found te be characleristic for
the toaxon, although only the spol 29 was
represented  in the  material,
Members of the group occur also in M.
cnsdralis, which, however, lacks the group
dE—41.

The neolvpe (see |

iivarialhly

146 was cheeked
chromatographically  before  the  choiee
{Table 21, It turned oul o have the spols
29 and 30 of the diagnostic group. The
specimens  studied  carlier, although geo-
graphically distant from the type loeality,
did thus eoineide well with the tvpe speci-
meen also chromatographically,
Chromatographically oblained spot pat-
terns of two herharinom collechions from
Skane, Sweden, ore also presented in Ta-
Ble 2. No Hierochlof hirte ssp. hivla from
scuthernmost Sweden was included in WEL-
ManGE 1970 b, The patterns of he collec-
tions from Skine agree well with those

Bt Notiser., vol. 124, 18971
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in the Fl. hirta ssp, hirta collections stu-
died before.

Hieraehlod hirta ssp. hirfa has usoally a
viery characleristic general habit and is
sy bo distinguish from all other members
of the [ adorate complex. Important
charncteristics are the length of the pani-
cle with its often pendulous lower main
hranches aml wsually dark brown  amd
purplish eolour, and the slightly protrod-
ing short awn on the lemma of male flo-
rets, Difficulties in distinguishing it from
. hirte ssp. arclica oceur almost only in
some very young specimens which are not
vet fully-coloured and with the florets still
immature and hidden within the glumes,
They can be mistaken for extreme variants
of H. hirte ssp. arcticae. The circles in
Fig. 13 denote such cases,

Hierochloi hirta (Scurank) BORBAS ssp. are-
lica (PrESL) G. WEDBL, comb. nov.

Hierachloed arcticn PRESL (1830 p.
']1.1.'|:l<' el lection: “Hicroehloé arclicn 1, 5, Presl
noev, sp.” (PR O25248; lectotype). The sheet is
marked “Mus. Boh, coll. Hinke”.

Hierochlof odoralr (L)) WAHLENE, var, arn-
neelalen PETROY (1930 pp. 1351— i iclen-
tallv alse as M. annwletal. Type collection:
“Iakutsk, obl, Kolymsk, okr. 28,7, 1905 1, Salgn
no. 3877 [LE: leclolyvpe)

252).

DESCRIPTION (of. Fig. 12 D—F p. 147)

The following specifications are to be
milded to the general description of faxa
trealed (pp. 1531—132):

Rhizome with (10—} 20—40 [—50)
long internodes, with 7—12 mm long, not
persistent, light- to dark-coloored scales at
nekldes;  rhizome system  loosely matted,
Vegetative shonts: basal sheaths brownish
or reddish: leaf laminae linear or narrowly
elliptic, with serrulale margins, (2.5—)3.0
—a—6.5 mm broad, glabrous and
shiny on abaxial surface, pilose and some-
times slightlyv eaesions on adaxial surface;
hairs long, simple, unicellular: nerves on
hoth surfaces with sparse prickles: ligule
1.0—25 mm long, truncale, obtuse or
acute, Flowering shoots inclusive of pani-

[RIR AN

Bat, Notizer, val. 124, 1991

GUNNAR WEIMARCK

cle (20—)30—7%5 em high in the mature
condition, with nodes only at base; basal
sheaths brownish or reddish: sheaths of
assimilating  leaves usoally  tightly
rounding culm; lamina of uppermost leaf
5—20(—40) mm long, 1.5—5.0 mm broad;
lignle of uppermaost leaf 1.0—4.0 mm long,
obluse or acule, often incised. Panicle
[30—)45—85 mm long; nodes [4—)7—8
[—10); main lateral branches long, often
slightly tortuous, 2 at lower nodes, 1 at
upper 1—2 nodes: branches and pedicels
glabrous or with few, simple, unicellular
hairs up to 0,1 mm long; spikelets (15—
2—70|—85) in number, Glumes [4.0—)
1.5—6.0(—6.3) mm long, glabrous, gold-
glittering in the mature condilion: hairs at
base of florels 0.3—1.0 mm long. Lemoa
af male florets 3.5—5.5 mm long, acute or
slightlyv emarginate or bifid at apex, 5-
nerved, towards apex with hairs up to
0.8 mm long: margins densely ciiiatwe with
simple and hifurcate, straight or some-
what curly hairs 0.6—1.0 mm long; middle
nerve renching apex or hase of apical inei-
sion if present: awn on lemma of both
male Mlorets (rarely absent but then devel-
oped as a mocero) 0.2—0F mm long, ses

sUT-

-
berulous, straight or less frequently some-
what hent in- or outwards, of approxi-
mately uniform thickness, Anthers of mafe
florets 1.3—2.0 mm long. Lemme of i
sexcired floret 2.8
sent: hairs towarnds apex of lemma 04—
0.7 mm long, simple amd bifureate, dis-

3.5 mm long; awn ab-

tinctly  spreading.  Anthers of  bisecuod
flaret 1.1—1.0 mm long.

DISTRIBUTION ANIDY HABITAT

Hierachlod hirta ssp. arclica has an aren
of distribulion which is boreal circum-
polar and has a continental tendency. 1t
occurs in Norway, Sweden, Finland, North.
West, and Central BEuropean Russia, Po-
land, Germany, Czechoslovakia, ?North
Ialy, Asiatic Russia, China, the Alentian
Islands, Alaska, Yukon, the Mackenzie Dis-
tricl. British Columbia, Alberta, Saskat-
chewan, Manitoba, Ontario, Ouebee, ?New
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ihle with certainty.

t determing

1MEETS T1w

1. Hieractlad hicta sspo oretica. Localities of herbarivm materinl (lotal}. Cireles: spee

Fig.

Eot, Notiser, vol, 124, 1971
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Brunswick, New  [lampshire, Yermont,
Massachusetts, New York, New
Ohio, Michigan, Indiana, Wisconsin, [li-
nois,  flows, Minoesota, North  Dakola,
South Dakots, Montana, Wyoming, Colo-
rado. and "l.'l.';|:"||:i|'|-r|rh||'|l It fits inte the
group characterized by HULTEN (1962 pp.
B—71 as taxa indigenous o the whole cie-
cumpolar area, heing boreal, as far
known lacking north and south of arclic-
montane ranges, and as far as is known
lacking east-western races in their circum-
paslar range. HULTEN placed #H. odorate in
his wider definition in this group.

Figs. 15 and 16 show where the herba-
rium malerial studied was collected [1BM,
C, CAN, GH. GRO, H, K, LI}, LE, M, MT,
0, PR, FRC, S, THRH, TUR, UPS, W; c.
1025 sheets).

Jersey,

15 i

Hicrochlod hirte ssp. arctica occurs in
approcimaltely the same types of hahitat
as M. adarata ssp. adorata (p, TER] but alsoe
in somewhat drier meadows and  poorer
Lbog- or heath-like biotopes, [ have not
seen it close Lo salt or brackish water. s
apophytic lendency is obwviously stronger
than that of ff. oderate ssp, adorafa bt
perhaps not as strong as thal of f. firka
s hirta, NorsToc (1960 L [P 2063
reported all the seven localitites in Ohio
he found the taxon o be railroad
rights-of-way, and roacd-sides.

CHROMOSOME NUMBERS

Octoploid  collections  (2n= 3 were
found in Norway, Sweden, Finland, Onta-
rio, New Hampshire, ond Minnesola, A
colleetion  from Graliaom Island, British
Columbia, which was reported to be ocfo-
ploid by Tavior and MunLicas (1968 p,
A oas Hierochlod aodorata) could be re-
ferved to H. Mhrta ssp, oarcfice afler an
examination of a voucher specimen (M),
The =ame is true of an octoploid collection
from Cabin Creek, the Mackenzie Dstrict
(BowpeEN 1960 p. 351 W, J. Cony & R. L.
GUTTERIDGE  no. 782, ns . odorata:
vouchers from MT, Wi,

Octoploid collections, in all likelihood

Bot. Naotiser, vol. 124, 1971
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relvrable (o fierechiod hirtn ssp. orctica
but of which 1 have nol seen voucher
specimens, were  reported from Onlario
amd Saskatchewan [BowpeExs 1960 p. 551).
New Hampshire (LivE & Live in Live &
SoLsnig 1964 p, 201; Live & Ldve 19266
- 181, and Ohio and Michigan (NORSTOG
1960 1 p. 361: REEDER & NORSTOG 196]
. 82}, all as being A, odoroio.

One collection Fromm Quebec {later cul-
tivated in Lund; A DB was found 1o be
decaploid (2n=70) by 0. HEDRERG (1967
A1, noe 34115, Whether this deeaploid
really represents a biolyvpe  permanently
established in nature is not known, It may,
however, very well be an ephemeral aber-
rant that has originated from lower poly-
ploid  ancestors. Morphologically, it falls
within  the normal  variation range  of
Hieroehlad hirta ssp. arciica (voucher in
LIPS,

Among the offspring of an oetoploid
pliant received as o rhizenie from Minne-
sola (A L R D hove fowed one dodecaploid
plant (2n=ec. 84], in all likelihood the re-
sult of the wnion of one redoeed and one
unreduced gamete, In this case the high-
vl prloial plant was only an aberrant one
but illustrates very well the possibility that
ew eviolvpes can be created soddenly due
to the reproductive unlalanee present.

The record of @ tetraploid (2Zn=2H)
from Manitoba (Love & Live 1956 po 247,
1965 p. 12 should be referved to fiero-
chiné firfa ssp. arefica judging from whal
is known of its arca of distribution. How-
ever, I have ool examined he voucher
specimen and  so could not check  the
recird.

The localifies where the samples were
collected for cultivation in this investiga-
tion are shown in Fig. 17 {European loca-
lities only| moud listed on po 171, Fig. 27 F
(p. 16a) shows a milotic metaphase plate,

REPRODUCTION

The collections A XN G (kvikkjokk, Tule
Lappmark, Sweden) and A G P (Norrbéirke,
Dalarna, Sweden) formcd unredoced  em-
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Fig. 16. Hierochiod Rirke ssp. arctica, Locali

ties ol herlarivm material detail). Gircles;
speciimens mol determimalile wilh corbainty.

hryvo-saes of the Hieracium tvpe, In adddi-
tion, the collection A N G appeared to form
cecasional unreduced embryo-saes of the
Anlennarin Ly e and the collection A L P
reduced  embryo-sacs of the Polygonum
Ivjpe (WEIMARCKE 1967 a pp. 224
Female meiosis was rare, Male meiosis was
badly disturbed.

—227]).

Germinating capacity was 9 Ve in both
colleetions studied (WeEmARCK 1967 0 .

S|

VARIATION

The variation range of the number of
mirdes aml  spikelets per panicle under
mitural conditions (Fig. 8 £ po 143) was

Figz., 17, Hicrochiad hirdo ssp. orction, Locali-
Lies of cullivated material (from Europe only| |
2n =51

intermediary  between that in fierochiod
fict ssp. fdekae anl FfL oderata ssp, baflfica,

All Evropean collections studied chrao-
matographically lacked the spol grounp 29

4 regarded as disgnostic for fierocflos
Dirta ssp. firta when combined with e
group 348 41, Hl:nl'\ 34 and 34 woere fonnd
in the collection AKE (Mount Wash-
ington, New Hampshire. USA). No mem-
ber of the spol group d8-—41, considered
fo D mnore o less diagnostic Tor both sub-
species of M, hivka, was found in the col-
leclions AX Kk (Valkeala, Savoria australis,
Finland) and A DI (Carlelon, Ontario,
Cangnda .

The distinet awn and dense marginal
hairs on the lemma of male flovets, the
spreading hairs on the lemma of hisexual
florveds, and the spot gromp 38—+ almaost
alwavs Tound in material chromatographi-
cally studicd, are common to Hierochiod
hirta ssp. hicter and sspo arefice. The gen-
eral habit of ssp. arclica is. on the con-
trary, more similar to that of fL odorafo.
Circles in Figs. 15 and 16 denote speci-
mens nob  determinable

wilh  cerlainty,

Bol. Notiser, vol. 124, 1971
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mostly not fully developed ones and there-
fore resembling H. odorala.

Although with some hesitation, [ have
here trested orcfice as o subspecies under
Hierochfof hirta with reference to their
common  characteristics, in spile of the
fact that they seem to be far more distant
from each other than is B, adorata ssp,
haltiva from ssp, oderafa,

Neither morpholegical nor chromatogra-
phical evidence favours a further subdivi-
sion of Hierochlod hicka ssp. arciien.

Hierochlo# repens (HoOST) SIMONKAT

Holeus repens Host (1805 pp. 3—4).
Hieroehloa repens |HOST) SIMONKAL 1886 p,
60y, Type eollection: “Holeus repens” Host
(W, Herb. Host no. 2386; lectotype). The
lext on the sheet is in HOST'S own hand-
writing (G.-H. LEUTE, pers. comimn.}.

Hierocfloa  orienlalis FRIES & HEUFFEL
\Heueren 1858 a . M- 1858 N . @y, 'T_\'Jrl,*
collection not seen. Deseription and distriba-
ion confirm the synonymy,

Hierochloa wvinealis Scuvm (1859 p. 12).
Type collection not seen. Description and
disleibalion confirm e AVTOTY Y,

Hierachfod odorain (L) BEAUY. ssp. pan-
meniea CHRTER & JRASER (1964 pp. M7 —
2000, Type collection: “Hierochloé  odorala
(L.] Wahlb. — Transsilvania: Torda, in vineis
el imler .hi,'gq_'““i.“ G, ol J, WoLrr |_|":H.'I::'I holo-
type).

DESCRIPTION (ef. Fig. 18]

The following specifications are to be
added to the general descriplion of laxa
treated (pp. 131—132):

Rhizome with 10—25(—40) mm long
internodes, with 7—12 mm long, nol per-
sistent, light- to dark-coloured scales al
nodes;  rhizome system  loosely  matbed.
Vegetative shaosts: basal sheaths grevish to
hirovwnish: leafl laminae linear or narrowly
elliptic, with crenulale or serrulate mar-
gins, (2.0—)17.0—9.0(—11.0) mm broad,

Fig. 18 Hierochlof repens, combined speci-
from the lectolype colleclion, A, B
. : Glumes. : Florets. A, B
B el T

Fig. 18.

Eot, Notizer, vol, 124, 1971
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glabrous amd eaesious on bhoth  surfaces;
nerves on both surfaces wsually without
prickles: ligule 0.5—15 mm long, trun-
cale. Flowering sfwols inclusive of panicle
(30— 45—T0{—90) em high in the ma-
ture condition, with nodes only at base;
basal sheaths grevish or brownish: sheaths
of assimilating leaves usually tightly sur-
rounding culm; lamina of uppermaost leaf
(12— 20—33(—060) mm  long, +.0—7.5
{(—00) mm broad; lignle of uppermost
leaf 2.0-—3.5 mm long, obluse or truncale,
often  inecised.  Pandele (50— )65—100
(—140) mm  long; nodes (10—)11—12
{—13): main lateral branches long, often
slightly tortuous, 2 at lower nodes, 1 al
11—2] upper nodes; branches and pedi-
cels glabrous or pedicels immediately Dhe-
low base of glumes wilh simple, unicel-
lular, 0.1—0.3 mm long hairs; spikelels
(80— 120—160{—300) in number. Ghemes
(F.0—) 3 4—4.2(—.6) mm long, glabrouns,
gold- or silvery-glittering in the mature
condition: hairs al base of florels 0.3—0.6
mm long. Lemmio of male florets (3.1—)
33—38(—4.3) mm long, acute, H-nerved,
towards apex with up to 0.3 mm long
hairs; margins densely ciliale with simple,
strajght o slightly eurly hairs 0.3—0.6
mim long: middle nerve reaching apex or
ending  immediately  below i, awn  on
lemua of hoth male florets (0.1—)0.2—0.5
[—O0.8) mm long, smocoth or very faintly
seaberulous, inserled al apex or on back
of lemma inmediately below apex. Antfers
af mede florefs 1.9—2.7 mm long, Lemvma
of biserual flforet 2.50—3.5 mm long; awn
absent: hairs towards apex of lemma 0.3
B mm  long, appressed or  spreading.
Anthers of bisexpal florel 1.6—2.2 mm
lomg,

DISTRIBUTION AND HARITAT

Hierochiod repens is found in South-east
Europe and adjncent South-west Asia, It
Crechoslovakin, Awstria, Hun-
gary, Romania, Bulgaria, South European
Russia, and Soulth-west Asiatic Hussia. The
arca of distribution can be charncterized

oeCurs in
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as cupontic, coinciding quite well with, Tor
example, that of Linum flovam (see WarL-
TER 1954 p. 182],

Fig. 19 shows where the herbarinm ma-
terial studied was collected (BM, O, K, LI,
LE, M, PRC, §, UPS, W; c. 80 sheets).

Hierochfod repens oceurs in dry, sandy
or gravelly biotopes, in steppes and pine
forests but weed in cnltivated
fields and vineyards,

also as a

CHROMOSOME NUMBER

Tetraploid  collections  (2n=28) have
been found in Czechoslovakia and Ro-
mamnin. The collection from Czechoslovakia
B CD) has in addition 2 B-chromosomes.
B-chromosomes were not found in other
taxa within this investigation,

The localities where the samples were
collecled for cullivation in this inveshiga-
tion are shown m Fig, 20 and listed on
p. 172, Fig. 29 F (p. 165) shows a mitotic

metaphase plate.

REPRODUCTION

The results of an investigation on the
development of the embryo-sae in the eol-
lection B C G (Tasi, Romania) have nod been
published hefore doe (o shortage of mate-
rial. It ean be postulated preliminarily that
most young nucelli (25 oul of 29; 86 %)
contained an emhbryo-sac mother eell or a
devivative thereof. Tetrad Tormation
apparently normal. In one case only were
a few embryvo-sac initials present. A few
were  degenceralive,. Reduced em-
bryvo-saes of the Polygonum (vpe were
formed. No stage later than the organized
eight-nuclente embryo-sae found  in
the malerial, Male meiosis was somewhat
disturbed, Hieroeldad repens thus is in these
respects strongly suggestive of tetraploid H.
odarmta ssp. odorata (of. WEIMARCE 1967 a).

Germinating capacity  w not  tested.
The vegetalive reproduction by rhizomes
is reporled lo be very aggressive, Nothing
is, however, known of the type of repro-
duction prevailing in nature,

Wils

nueelli

Wils

Bog, Notiser, vol, 124, 1971
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IFig., 20, Hierochiod repens. Localities of eol-

tivated materinl. 29n=28 and |norith-western

collection) 2n=28-+21.

VARIATION

The variation of the nomber of nodes
amd  spikelets per panicle in herbariom
specimens  (Fig, 85 po 143) may not be
quile representative on aceount of the rela-
tively few specimens studied. Flowering in
cullivated specimens wos sparse.

The collection B C O studied embiryologi-
cully displaved n remarkable variation in
spikelet structure. In 61 spikelets studied,
loth wpper florets were hermapheodite in
25 cases (41 %o, and all three were herma-
phirodite in 5 (8 %), One ease of @ spikelet
with fonr hermaphrodite florets was also
o,

Hivrochlod  stepporum (1908
- 81) shows a elose aflinity to H. repens,
The taxonomic stutus of steppornm rela-
tive to repens could not at the time be
clarified, sinee the material available was

SAMIRNOY

Hot, Notiser, vol, 124, 191

Fig. 19 Hierochled repens. Localities of her-
harinm malerial. Circle: specimen nol deter-
minahle wilth eceria l:\.. -|'I'i||I|;_'||I||,||' h:\III.IHII:
H. stepgecereim,

too seanty. One colleetion of H. stepparam
is marked on Fig, 1% by a triangular sym-
al, This collection hias o longer awn on
the lemma of male flovels than is usual in
H. repens, and hairs more spreading on
the lemima of bisexoal florets, It was best-
el chromatographically (Tahle 2 p, 149).
In comparison with the collection BCC
(WEIMARCE 1970 L p. 253] and an isolype
of H. adorate ssp. pannanfea (Talle 2,
the ff, stepporom sample exhibits cerlain
dif ferences. The spots 29 and 30 are com-
mon to both the . stepporaem sample and
Ly maost . firter ssp. hipta specimens st
dicd. The two collections of f. repens
hoth have similar patterns consisting of
very few spols.

Another specimen studied of Fieroelios
stepporam (Teplen” 16,3, T9AR 1> A, SMIn-
x0v: LE} has shorter awns
panicle.

and lsoser

Hicrochloé  alping Boeser &

SCHULTES

{WiILLD.|

Hieroehlodé  alpina (WiLnni HRoeumer &
SCHULTES ssp. alpina

Holews  olpines Swantz ex WinLpesow
(180G p. 871, — Hierochion olpina WILLD,|
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Roemer & Scnuveres (1817 p. 515). Type
collection:: “Herl, Swartzii. 1. Frin fjallet
Kirpile i Torned Lappmark. Liljeblad.” (5;
leeladype s, The specimen in Swartz” herba
rinm  was  eolleeled by LitieErLan. Mounld
Rarpile was claimed by WanLexpiEnra (1812
p. 420 to be the orginal locality of Aire
alpinee LILJEBLAD (1792 p. 405 see below), a
name commenied upon by Swartz (1807 .
13} tiree of pune LILIERLAD was nob eiled
in WiLLneEsow |18,

Airee alpinn Liagsrap (1792 p. 48] nen
LixxNagrs (1753 po 653 Type collection: as
aliove |- Ik'l‘!iil:\'l:ll.".

Hicroefdloe monsfroose |Komzuan HoXDa
1926 p. 319). “Hierechloe alpine Tops,
& SCHLE var? maonstroeses” KoipEvs (1918
I b, .]-:\]I!'- colleclion nol seen.

DESCRIPTION (ef. Fig. 21 A—()

Lo b

The following speeific
added 1o the general deseription of taxa
Ireatbed [pp. 131—132):

fehizome with up to 10 mm long inler-
nisles, covered with sheaths: plant demsely
tafied, sheaths
biecomwn Lo deep purple; leafl laminae linear,
generally - Tolded  together, with  densely
serrulate margins, 1.3—3.0 mm broad, gla-
brovs sand shiny on abaxial surlace, pilose
om adaxinl surface; hairs short, simiple,
nnicellular: nerves on adaxial surfaee with
sparse prickles; ligule 0.3—1.0 mm long,
truncate, Flopering shoots inclusive of pa-
nicle [5—)®—35(—55) cm

Vegeledive  shools: hasal

high in Lhe
masiture condilion, wilh nodes only al Duse:
Basal sheaths deep purple:; sheaths of as-
similuting leaves usually tightly surround-
ing culm; lamina of appermost leaf (2.5—)
35—B.0{—35.0) mm long, (0.5—1.0—3.0
[—3.00 mm bhroad: ligole of uppermaos
led LA—1.5 mm long, truncale or obluse.
Pontcle  (12—)120—501—60) mm  long;
nodes 4-—7(—8)1; main lateral branches
short, usnally not tortuous, [1—2 at lower
nodes, 1 at (0—| 1—3[—4] upper nodes:
hranches o pedicels glabrous or with
few, simple, unicellular hairs up te 0.1
mim long: spikelets {(3—)10—20{—35] in
number,  Glrmes  (4.0—)4.5—6,9(—7.5)
mm long, glabrous or roughish, gold-glit-
lering in the mature conditien: hairs al

base of florets 0.25—1005 man long. Lemimea
af male florels (39— L5—6.0{—6.5) mm
long, deeply or very decply bifid al apex,
d-nerved, towards apex with up to 1.25
mm lomg hairs; marging moderntely cilinte
wilh simple, straight or somewhat carly,
(1.0 mm long hairs: middle nerve
ng hase of apical incision: awn on
g of lower male (loret 0.6—3.5 mm

reaeld
len
long, scaberulous, inserted at base of api-
cal ineision 0.5—2.5 mm below apex: awn
on lemma of upper male floret 5.5—49.0
(—10.5) mm long, scaberulous except at
the base, almost alwavs (wisted at the
hase, almost always distinetly geniculate,
inserted at base of apieal ineision (2.0
A0—4.5 mm helow apex and [0.9—) 1.3
21—2.31 mm above base of lemma. An-
thers of mole florets 1.6—2.2 mm long.
Lemma of biserwod floret 3552 mm
lomg: awn (LO—10.1—1.5 mm long, sea-
berulons, inserted ot base of apical incision
1—0.2 mm below apex; hairs towards
apex of lemma 0.25—0.8 mm long, ap-
pressed or spreading. Asthers of bisexial
Horet 1.3—1.7 mum long.

DISTRIBUTION AND HABITAT

Hieroehlof alpineg ssp. alpina has an are-
ic circumpolar aren of distribution. It oe-
curs in Spitshergen, in the northernmost
paris of Norway, Sweden, Finland, Eure-
peam Bossin, and Asiatic Russia, in part of
Sonth Asiatic Russia, in Japan. the Alen-
iz Islandds, Alaska, Yuokon, the Macken-
i, Keewaling, and Franklin Districls, Brit
ish  Colu Ouebee, 1 welor,  and
Greenland. T8 was placed hy Hoorex (1962
. G in the phytogeographical group of
taxa indigenous Lo the enlire circumpolar
ares, being arclic-montane amd occurring
also on dsolated southern moantains bl
not south of the central Asialic desert belt.
The herbariom material studied (BM, G,
CAN, DAD, GH, GRO, H, K, LIy, M, MT,
a, PRC, 5, TI, TRH, TUR, UPS, W:e L7745
sheets) s shown in Fig, 29,

flierochiod alping ssp. alping oceurs as
a rule above or north of the tree line, more

Baot, Xotiser, vl 124, 1971
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Fig. 21, A—t: Mierochiodé alpina ssp, olping, collection BGG (Greenland), A: Habit,
B: Glumes, — i Florels, D—F: H. elping ssp. arthantho, collection B PR (Green-
land}. — £ Habit E: Glumes, — F: Florets. — A, I} xX05; B, €, E. F x5

Bak. Notiser, vol. 134, 1971
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Fig. 22, fHierochioé alping ssp. afping, Localities of herbarium material, Circles: specimens
nol determinable wilh cerlainty,

exceplicnally in open forests, It grows usn-
ally in places strongly exposed to wind
and with [ittle snow-cover during the win-
ter, where the wvegetative cover is nol
closed,

Cultivalion was impossible in the open
in Lund but could be managed in the Ark-
tisk Hus in Copenhagen.

CHROMOSOME NUMBERS

Specimens collected in Greenland  and
grown from earyvopses from Asiatic Bussia
have heen found to be octoploid (2n=56).
Voucher specimens of collections reported

to he oetoploid were checked. These were
from Sounthampton Island, the Keewalin
[¥istrict (BownpeEs 1960 p, 551, NETREEETE
Frobisher Bay, the Franklin District
(Hownex 1960 p. 531, DAO 44112 0O,
HEDRERG 1967 p. §10 no. 3137, UPS),
aned Chareot’s Land, Greenland (HoLumes
& Lazgaarn in sched., C, UPS). All speci-
mens were reported as being Hierochiod
it prinaer.

Octoploid collections, in all likelihood
referable to Hierochioé alpina ssp. alpina
but of which 1 have not seen voucher
specimens, were reported Trom Spitshergen

Bol. Notiser, vol. 124, 1971




Fig. 24, Hierochiod afping ssp. afpina,. Locali-
lies of cultivaled material. ols: 2o 56, Gie-
eles: devialing numbers

(Frovig 1938 p. 301), Norway (Axasex &
ExcErskiiin 1967 p.
(SOKOLOVSEAIA 1960 p. 44: 1963 p, 49
SOROLOVAEAIA & STRELEOvA 1960 p, 3573
AHUKOVA 1904 p. 984), Japan (TATEDEA
1954 p. 46), Alaska (Jonxsox & PACKER
1968 p. 414}, the Keewatin Distriet (LivE
& Rrrcoie 1966 p. 4320, and Greenlynd
(SomENSEN 1854 p. 6 JORGENSEN, SOREN-
sEN & WESTERGAARD 1958 p. 12),
Ancuploid  collections found  in
Notway [In=72] and Finland (2n= 66
Wemarck 1970 a). There was no evidence
these specimens deviated morphologi-
v from studied. A
possible  explunation of  the cyvtological
variation is thal aneuploid gametes might
have functioned in cases of sporadical am-
plimixis. Plants with devialing numbers

15), Asiatic Russia

WA

the other muaterial

can ohviously be established under natural
conditions. Anenploid specimens of Hiero-
chilod oderata and H. fhirta were remark-
ahly enough not found.

The localitics where the samples were
collected for cultivation in this investign-

Biot. Notiser, vol. 124, 1071
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tiom are shown in Fig. 23 and listed on
po 172 Fig, 27 0 (p. 163) shows a mitolic
metaphase  plate;  see  also WEDIARCE
19710 a.

REPRODUCTION

The collection B IR, 2n=66 (Enon-
tekit, Lapponia enontekensis, Finland),
the colleclions BGD, BGF, BGH, BG K.
amd BG M, 2n=54 (Sondre Stromfjord,
Greenland |, and the collection B G A, Zn

alh (Godthib, Greenland) all developed
uneduced embryvo-sacs of the Hierncinm
Lvpe (Weakrek 1970 ¢). In addition, un-
reduced  embryvo-sacs of the Antennaria
tvpe and reduced ones of the Polygomum
type appeared to oceur though rarely. Fe-
male meiosis was rare and could be ab-
normal. Male meiosis was hoadly distorbed
or wholly abortive. Germinating capacity
wis not tested,

Embryological
evidenee in combination indieated that the
apomixis was facultative in the collection
BIDDR (WEMARCE 1970 L p. 205,

and  chromatographical

VARIATION

The nomber of nodes and spikelets per
panicle in nature is shown in Fig. 24 A,
Oeeasional  spikelets with founr Tlorels
were found in some herbarivm specimens
Alaska.  Proliferous  panicles  with
and  strongly  elongated  lemmiata
found in o number of specimens
from North-eas! Alaska, Yukon,
and the Mockenzie District. Soch abnor
malities were not found in other parcts of
the area of distribution. The epithel mon-
strivose applied to different ranks  (ef,
p. 137) refers 1o such proliferous speei-

from
Sreen
WeTe

Siberia,

mens,

A few cases of late-flowering specimens
slightly modified in the same ways as de-
seribed for the Hierochloé odorata com-
plex were found in the herbarium material.

The chromatographic stady of ffiero-
chiof alpina ssp. alpine did nol permil of
any conclusions as to regional or loeal
spol pattern variation.
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The awn on the lemmma of upper male
florets varies considerablyv. Although tisu-
allv twisted and geniculate, cither or both
of these charncteristics can be lcking., The
most reliable characteristic for distinguish-
ing belween Hierochlod alping ssp, alping
anil sspe erlhontha is the point of inserlion
of the awn on lemma of apper male flo-
refs. It can be expressed either as an ab-
solute measure or as a relative index. Both
gave roughly the same precision in elassi-
fication when tested on malerial  pre-
viously determined by omeans of @ com-
bination of awn insertion, awn twisting,
awn bending, spikelel size, and internodal
length of rhizome. In most M. ofpinag ssp.
afping plants the point of insertion is
ahout 1.6—2.0 mm above the base of the
lemma, and the relation between the dis-
tance from the point of insertion (o the
hase of the lemima and the total length of
the lemma expressed as a quotient is about
0.23—0.38. The values 2.3 mm and guo-
tient 040 were found to denote the dis-
conlinuity between M. alpine ssp. alpinag
and ssp. orthantfa. Few specimens raised
doubts or were classificd contrary o the
above-mentioned  previows  defermination
hased on o greater number of characters.

SORENSEN (1954 po 8] stressed the Facl
that some Alaskan specimens of Hiero-
clitad alpie were morphologically deviat-
ing. Specimens labelled by him as aber-
rants do nol, however, belong with those
having the characteristies of H. afpineg ssp.
artfenfho cited below (p, 164), Nor did
SonexsEN refer them to his I erthanth,
bt said they perhaps represented anolher

distine! unit not possible o clucidate Tar-
ther from  his material. In my opinion
these specimens fall within the accepted
range of variation in #, afping ssp. alpina
althongh on ils periphery,

Hivrochlo# alpina WiLLn.)
SCHULTES  ssp. orthanths
WeE, comls, nov,

RoEvEr &
SoREXSEN]) (.

Hierochlod orthonthn SORENSEN
3 11i. Il‘:"i"" 1_'||-"|'-|'|i||ll:
antha Th, 5 — 5.
11

(15954 pp.
“Hierochlod orth-
Gronl.: Tunogdliarfik

1131

B

EA

3

1
1

'E

B

}--
E e

b

PR

30

0 T L L
L] [ +]

Fig, d. Panicle dingrams. A: MHierochiof
elpina ssp, alpine, 52 specimens from 18 cal-
lections (MNorway, Finland, Greenland). Ii:
H. alpine ssp, orthantha, 32 specimens from
13 collcetions (USA, Greenland|, Voucher
specimens of cviologically investigated collec-
tions From Hhe Tield, See also Fig. 8.

|"j1|r4|. I, W, 1. |'|Ci.u;.'||1||.l. |'1.|_'|.'|::|'.|-H|.'|:iq'. L.diss,
8.7, 17 Thory. Sarensen No.o 124" (G holo-
Iype|.

Holvws olpinns SwanTz ex WILLDENOW
[ E L I 037 pra ]l,ll.rl.,' exel, P_\'||-||-

Holens monticoln BiGELow (181G p. 4],

Hieroellor monticela (BIGELOW) LivE &
Liwe (in Ldve & Sovsmic 1964 p. 201) non
MEZ (1921 pp. 200—292|. Type collection nat
YRR N

DESCRIPTION (ef. Fig. 28 D—F p. 138]
The following specitfications are to e
added to the general description of laxa
treated (pp. 151—132):
fhizoee with up o 20 mm long inter-
nodes, covered with sheaths; plant mode-

Bat, Notiser, vol, 124, 1971
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Fig. 2% Mierachlas viping s=p. orthantfe. Localities of herbarium material, Circles: speci-
mens ol delerminable with certainly. For loealities in the western part of the map.
see bext po 164,

rately  tufted. Vegetative shools:  basal
sheaths brown to deep purple; leaf liminae
linear, often folded, with sparsely serru-
late margins, 2.0—5.0 mm broad, glabrous
and shiny on abaxial surface, pilose on ad-
axial surface; hairs shorl, simple, unicel-
lular; nerves on adaxial surface with sparse
prickles; ligoale 0.3—1.0 mm long, truncate.
Flonering  shoofs  inclusive of  panicle
[20—)3a—060(—73) em high in the mature
condition, with nodes only al base: basal
sheaths decp purple: sheaths of assimilat-
ing leaves tightly
culm; lamina of uppermost leaf (8.0—) 12.0
—25.0(—45.0) mm long, 2.0—5.0 mm
broad; ligule of uppermost leaf 04—1.5
mm long, truncale or Penicle
[25=—=]35=—=T70 mm long: nodes (5—)6—8
(=8| ; main lateral branches short, usually
not tortuous, 1 at each node or 2 at lower
or middle nodes, 1 at 1—2 upper nodes
and al lowermost node; branches amd pe-
dicels glabrous or with sparse, simple, uni-
cellular hairs up to 001 mm Iong; spikelets
[B—1156—30(—35) in number, lnmes 6.0

usually surraunding

obluse,

Haot, Notiser, vol, 124, 1971

5.0 mm long. glabrous, gold-glittering in
the mature condition: hairs at base of flo-
rets 0L3—0.8 mm long, Lemma of mele
florets 56—7.3 mm long, deeply hifid ol
apex, d-nerved, towards apex wilh hairs
up to 0.8 mm long: marginsg moderately
ciliote with simple and (few) hifurcate,
strajght or slightly curly hairs 06—1.25
mm long; middle nerve reaching hase of
apical incision; awn on lemma of lower
muale florets 1.8—4»4.03(—6.5) mm long, sca
berulous, inserted at base of apical inci-
sion L6—2.0 mim
lemma of upper male floret 4.5—7.0 mm
long, scaberulouns except in the basal part,
not twisted or slightly twisted at base,
t or slightly geniculale, inserled ol
hase of apical incision 1.5-—3.0 mm below
apex and (2.2—)2.6—4.0(—4.5) mm above
base of lemma. Anthers of mole florets 1.6
—2.6 mm long, Lemma of bisexnal floret
4.0—50 mm long; awn (0.0—)0.1—1.5
mm long, scaberulous, inserted al base of
apical incision 0.1—0.2 mm helow apex;
hairs towards apex 0.25—0.8 mm long, ap

Delow dexs dawn  on
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pressed or spreading. Anfhers of bisexied
floret 1.6—1.%9 mm long.

DISTRIBUTION AND HABITAT

Hierochindé  wlping  ssp. orthantha s
found in South Greenland and adjacent
paarts of North America. A few records in
Alaska and the Bering Strait region will
b commented on below (po 164, Tt occurs
in Teastermmost Asiatic Russin, 7Alaska,
Cluebec, Labrador, Newfoundland, Maine,
Vermont, MNew Hampshire, New York, aml
South Greenland.

IFig. 2% shows where the herbarium mz-
terial studied was collected (C, CAN, DAO,
GH, LIy, M, MT, 5, TUR, UPS, W; ¢. 375
sheels ).

Hieraehlod alping ssp. orthantha can oc-
cur in biotopes of about the same ehar-
acter as for M. alpine ssp. alpina bul also,
and more typically, in wetter places less
exposed to wind amd with & more elosed
vegelative cover.

Most material was cultivated in the Ark-
tisk Hus in Copenhagen, bul specimens
from New Hampshire also thrived in the
open in Lond.

CHROMOSOME NUMBERS

Enneaploid collections  (2n=63)
found in Greenland amd New Hampshiee.
SORENSEN gives the number 2n=63 in his
original description of Hierochiod arthoan-
tha (1954 p. 7); of. also JORGENSEN, S0-
RENSEN & WESTERGAARD 1958 p. 12). Cal-
lections likely to be referable o M. oalpina
sspo arfhantfie but of which T have not
seen voucher specimens were reported o
he enneaploid from New Hampshire (Livi
& LIWE in LOVE & SoLeriG 1964 p. 201:
LivE & LiivE 1966 p. 18], all as heing f.

rreotfic e,

woere

An ocloploid collection | 2n=>56] was re-
porled under the name fHierochlos ol pine
from New York by Bownex (1960 p 551;
Whiteface Mountain, W, G. DORE s.n. near
DorE 14270 17.6. 1933, DAO 44315). Mor-

phologically the specimens are typieal F.
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A

Fig. 26. Hicrochied alping ssp. orthantfia, Lo-
calities of caltivaled malerial, Dols: 2n =63,
Cirele: devialing mumber,

alpina ssp, artlontho, A vre-count would be
highly desirable, but cannol be made from
the original slide because of cviotechnical
difficulties (K. L. Moorg in sched.|,

Omne collection of morphologically Lyvpi-
cal Hieroehlof alping ssp. orthanthe grown
fromm carvopses from Mount Washington,
New Hampshire (A K F) has 2n= 8. Whe-
ther this chromosome number is actually
found in plants growing under natoral
conditions or represenls o mere aherration
is not known.

The localities where the samples were
collected for cullivation in this invesliga-
lion are shown in Fig. 26 and listed on
po 173, Fig, 284 and £ (p. 167) shows
mitotic metaphase plates,

REPRODUCTION

The enneaploid collections A K1, B F B,
BFD BYF. BFM,. BFN. BFO, BF P,
and BF R all formed unreduced embryo-
saes of the Hicracium type (WEIMARCE
1967 b, 1970 ¢ p. 501). Unredueed embryo-
sacs of the Anlennaria tyvpe and reduced
embryvo-sacs of the Polygonum type pos-
sibly occurred in some cases. Female meio-
sis. was rare and ireegular. Male meiosis
was badly disturbed or wholly  abortive,
Germination capacity was nol tested.

Population structure was not  studied
chromatographically.

Eob. Nolaper, vol. 124, 1971
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VARIATION

The variation range of the number of
nodes and spikelets per panicle under nat-
ural condilions (Fig. 24 B p. 161) is greater
than that in Hierochiod alping ssp alpinn.
The values are generally somewhat higher.

Spikelets with Tour florels or with o
tendency 1o proliferation were nol seen. A
few cases of lale flowering were observed
in the cultivaled material but these were
not pecompeanied by quite as fvpical mor-
phological modifications as seen in other
taxa treated.

Morphological variation in the herba-
rivm  material  stodied  from North-east
North America is considerable with regard
io characteristics used for distinguishing
between the subspecies. Several specimens
are almost intermediate. The morphologi-
cal and evtological varintion found here
together indicate that the reproductive bar-
riers bebween Hicroellod alpineg ssp. ol pirnee
and sspe erthomtfir may ot be gquite ab-
solute, The stable chromosome  mmmber
Zn=63 in all other collections recorded in-
dicates on the other hand that H. ofpina
ssp. ofthantha should be obligately apo-
miclic.

The herbarivm collections from Alaska
and the Bering Strait region present o
severe problem, All available morphologi-
cal information supports the inclusion of
some of them in Hierocflod alpina ssp.
arthonthn [An der Beringsstrasse: Luctke-
Hafen 7—10.8. 1881 A. & A. KRAUSE no.
187, U7PS: Alaska: St Mathew Island 26.7.
1944 F. 1.. BEALS no, 274, DAO 44164
Alaska: Rodiak Island 28.6. 1939 E, 1. &
H. B. LooFr no. 1013, DAD 41166; Alaska:
Kodiak Island 3006, 1962 E. HULTex, 5:
Alaska: Juneau 7.9, 1952 E. HULTEX, 5

Fiz. 27. Mitotic metaphase plates,
Regio aboénsis), 2n-—14,
In="=28,
1: M, hirta CLT N hirta, collection
mectico, collection AT

Bat, Notizer, val. 124, 1571

\: Hiervchiof australis. collection
n: H, edorata LI LS adorata, collection A (0 A | The Netherlands) .
- o ML oodarata sspe battice, collection A E U (Sweden, Vistergitland|. 2n-=42.
AGO (Sweden, Dalarna). 2n=54, E: H.
Vol sweden, Torne l,'<|_]|[u11:-|l‘k|. n=>ofk —
BCD (Crechoslovakia), Pn=2842 1§ (indicated by arrows),
colleetion B F U (Greenland|, 2mn=>56.
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Alaska, Mount Roberts 26.7, 1925 1. P
ANDERSON no. 2235, 5). Others are inter-
mediate between FL edpine sspe ol pioea ol
sap, orthenthe (Alaska: 5t Loawrence [s-
land .8, 1932 O, W, GeisTt, CAN 25314
Alaska: Point Barrow 2007, 1950 1. H
Trosmas no, 2063, GH). A grouping of this
material together with the North-cast Ame-
ricam M. olpine ssp. orthentha vields a
geographical pattern diffieull to explain
andl, as far as [ know, unparalleled (HvL-
TEN 1968 and pers. comm.). A mistake as
to the labelling of the specimens seems
cxtremely improbable, and the subspecies
is with almost absolule certainty not either
introduced, the tvpe of localities taken into
consideration. Another possibility is that
there is in Alaska and adjacent territories
another line of variation in Hierochloé al-
piner parallel to the line of varialion repre-
sented by ssp. orthantho. Unforiunately,
there are no cvielogical or other comple-
menlary dala for such specimens. A spe-
cial investigalion of the variation in the
region is badly needed. In the absence of
mare detailed information, T have found it
necessary to include at the time the planis
with straight, untwisted aown, more elon-
gall rhizome inlernodes, ete., provisio-
nally in M. afping ssp. erthanthe, This
subspecies 15 therehy  possibly somewhal

heterogeneous  from o phyletic point of
view,

An origin of Hierochlof al ping ssp. ot -
antha, as it is defined here, within or
close to M alpine sspe alping seems highly
plausible. H. alpina can thus to a ceriain
exient be regarded as a parallel to H. ado-
structure.  The
varialion pattern in Alaska and the Bering
Strait region, which lies oulside the area

ratoe as 1o ils laxonomic

A KB (Finland.

nirfa ssp.
F: H. repens, collection
- e M. oalpine ssp. ool pin,
Squash preparation. = 1500,
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of the more intensive investigation, is still
very incompletely known,

The two members of the fierochiof of-
ping complex, althongh usually easily dis-
tinguishable, are in cerlain regions linked
together. Geographically they are not com-
pletely  isolated, perhaps oot reprodoe-
tively either, Thus it is reasonable to treat
them as subspecies,

SUMMARY AND DISCUSSION

The taxa treated form  three distinet
groups. The most complicated of these is
the MHieroehfod odorato complex, whose
members  show  closer  affinities  among
themselves than they do (o . aestralis
and the H. alpina complex. Evolulionary
trends are often difficalt or impossible (o
interpret. H, odorata ssp. ballica has, how-
ever, proabably originated from certain ssp.
odorate tvpes, 1t is alse reasonable o ps-
sume that H. ofping ssp. orcthantfio has
heen  differentiated from ssp. alpina. In
some characteristics such as panicle den-
sity and bristle form i, repens, which oc-
cupies a foirly peripheral position in the
H. odorela complex, scems o conneel
other members of the odorofa complex
discussed  with  the  Asiatic  species  H.
glabra not dealt with here, I, hirta ssp.
hirta and ssp. arctica are grouped together
more for practical and phenetic reasons
than out of phyletic considerations. They
are perhaps but indirectly related to cach
oller.

The pattern of differentiation is compli-

cated by the facultative or {al least almaost)
obligate apomixis fonnd in most faxa
studied., The apomictic potentiality  has
caused an upsel of reproductive balance,
The low germinating capacity of ¥ OsEes
found is in all likelihood g consequence
thereof. All taxa are perennials, and espe-
ciallv the members of the Hierochiod ado-
rata complex are likely fo form long-lived
clomes by rhizomes, a matler which should
e seen in connexion with the disturhed
generalive reproduction.

Bol. Notizar, vol, 124, 1971
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The ocecurrence of a long polvploid se-
ries and some additional aneaploids within
the groups should also be related to apo-
mixis and the perennial hahit, One almost
certain example of a sudden raise of poly-
pleid level due o reproductive unbalance
recorded in the

was cullivaled material.
and sueh spontaneous polyploidization in
ization or
not, is most likely to have initinted much

of the variation met with to-day.

the past, combined with hybrid

Gene combinations can thus have been
completely or partly fixed in certain hio-
types, However, the genetic system operat-
ing in Mierochlof has obviously not re-
sulled in such a polymorphism as that
recorded in certain apomiclie Tararacnm,
Hieracinm, Rubns, Rononcilus, and Poa,
for example. On the contrary, it has given
rise to a relatively small number of taxa
which are sufficiently closely connected to
form distinct groups. The taxa are sep-
arated by small but wsoally reliable dia-
gnostic characteristies and have arcas of
diztribution comparable with such ones of
normal amphimictic plants,
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Appendix. Loealities of coltivated material

Collections by the awlhor unless otherwise
slinled.
Hicrochlod# aunstralis (Scnnaner)
SCHULTES, 2n=14
FINLAND. Regio aboénsis. Karja-
lohjan, Karkalinniemi, drvish esker slope (P,
SiILTANeN|: A DG, — Paimio. Hiidsvaori, dry
morain soil on slope (. KUKEOXEN): A K B.

Vihti. Irjola, Varesmiki (J. JavLasj: AP R,
— Hyvinkidi. The lake, kytijEirvi, o 2000 m N,
in I:'H-Ili[l'l"il-llh ‘Ell't'.¥1: BAB — Tavastia
australis. Hollols, Hahmajicovi, Rauta-
korpi, southerly slope in dry forest (J. PURD):
AHT. Hallola, Isosaari, in pine and birch
forest: A X L. — Tyrviintii, Lepaa Puularha-
1I|hihl|:| e, ol m SE, ||.|'.1.' esloer ~i||r|11' in mixed
forest: BAD. — Nylandia Sibbo. Oster-
sundom, mixed Forest opposite Katriholmen,
among boulders: AKX S5 — Esho, Along W
sicle of Kyrkviigen, mixed forest: A X T.
AUSTRIA. Steiermark, Grazer Bergland.
Gl lesr Kqu-l._ e, B0 i = o, limestone [(F.
WinDDER); A DI
GEREMANY, Bavern Wellenburg, Donau-
durchbruch (H. MERAMULLER): A E k.
ITALY., Hohlensteinlal, Landro, sleep easterly
slope, . 1420 m s m: B B AL
ROMANIA. Gluj, Aghires (k. BRUNSBERG):
BRRLC

RoEMeEnr &

Hieroehlodé odorata (L) WAHLENE. ssp. odo-

NOBWAY. Finnmar k., Yardd, Bussesund,
near Svartnes ferry, sand: A UF. — Vardd.
]{nrnugnl'r. o the north hank of Komagel-
ven: A IJE. Nord-Varanger. Skallelven, the
hridge . 1600 m NE. meadow: A U L — Alla,
Rafstwetn, close o the shore, among bushes:

AlUC Talvik. Jamsnes, on (he shore:
AL S Troms Nordreisa. Oksfjorden,
Lerbugl, meadow  with bushes near road:
ATX Tromsi, Belween Sandvikas and
Hamfjordnes, shore meadow: AT K.

Tromsd. Tromsdnlen, k]lrl'll' o the soulh bank
of Tromsdulselva: ATI — Tromsdé, Near
north limit of boilt-up area, fen: AT H.

“:lellj::l':]. Nederli, near south-wesi ]r:lrl ol
Sapgelvvand: ATG. Milselv, North-west
slope of Alap, fen: AT E. — Malselv, Between
Myre and Lundmes, near the brook, Mauok-
bekken, wel slope: ATC. Malselv. Berg,
slope near the river, Malselven: A TR

Salangen. Belween Hioglund and Bekkebotn,
near the lakes, Smbvaing, fem: AT A

salangen, Close to AT A, fen and rosd-side:

ASK, H.‘I.]JIHHI.'H.. Likselhaotn, shore al Lok-
sefjord: ASU. — Salangen. Lavangscidet
farm e, 10 m 5W, road-side: AS'T,

Lavangen. Spansdalen, fen near road; A S5
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Lavangen., Solvijeldet oo 4000 m 5, along
brook from Hoitind; A S K. - Nordlamnd.
Ankenes.  Gratangseidel, the Dboundary  of
Troms c. 500 m 5W, wet slope;: ASP, —
Fauske., Vargasmyren, fen near road: A S O,

Bodin, The chureh e, 200 m S5W, meadow
close o hrook: A 5 N. — Fauske: Valnes[jord,
by brook near bridge: A S M. Fauske.
Finneid, gravelly slope near road; ASL., —
Saltdal. Hognan, near south part of the lake,
Fiskvdgvand, Ten: A S K. Saltdal. Junker-
dal. Stornesmoen ¢ G600 m E, open pine wood:

ASL Saltdal. Junkerdalen, Gamiosslroana
v, 1000 m ESE, road-side and fen: A S H. -
Saltdal.  Junkerdalen, meadow near brook

.":Ibl"l.iz':lbl'kk.' Il \.lt; Xl'll'd-l:‘il.llll. :"uII_P“’I] [F"
the river, Gubbeltaen o T m 5W, meadow
near road: AN, - Nord-Rana, Mouth of
brook from Laplien in the river, Rana elv,
sandy hill: A5 — Korgen. Kongsdalen,
Lillemoen ¢, 1000 m MW, wel forest; ASD.

Hattfjelldal. kongsdalen, by brook from
north slope of Jirentind, fen: A 5 L — Kor-
gen. kKongsdalen, Svarlvasmocn c. 1100 m
EXE, by brook from Mount Jorenting, fen:

ASDB. - Velsn, Angermoen, road-side near
brook [rom Bladfjeldel: AS A, -- Maord-
Trindelag Namsskogan, The road o

Bjdrnstad station c. 2000 m 5W, on the north-
west bank of Xamsen: A K X, — Grong. Forme,
south limit of built-up area c. 1500 m 5, fen:
AR, Naowdli, Eidel, between the lakes
Sandsjien amd Laksjien, edge of feld: AR T,
Nordli. Storeng ¢. 1500 m ESE, slope of
.‘\'»]lqu,lll'jl:'llh'r. among r:'i'l,‘-"tl_}' ]|I|,|:|1l1-|:| speruce;
AR S, — Sndsa. Jirstad, between station and
Finsfis, Ten: A R R, Stiklestad. Verdal, My
ren . 00 m NNW, along railway: AR P.
sar-Trindelag Storen. Skjerli, near road
to Sndan slation, rosd-side: A O, — Buadal

storrndseter ¢, 150 m W, fen: A B N, — 5ok-
nedal, Garli, near the moulh of the river,
Garden, gravelly  slope: A LML Chpppridal.

Lomnsel, Gravaune c. 250 m W, in slope among
boulders: ARL, — Mére og Romsdal.
Sunmdal. Gridalen, Vangene e 1500 m SE,
wel slope: AHK, Oppland. Faberg.
Bleken seter e, 1000 m 55E, close 1o north-
wesl part of Lake Lonka, fen: A RE. Fa-
berg, near ARE, fen: ARD. — Hedmark.
Lasten, Kvernhusloklea e 2400 m NW, near
the Nordby-Clscler cross-roads, among bush-
es: ARC Oslo. Bygdiy, on the shore
of Frognerkilen near Seterbytten: ARA. —
Akershus Asker, Hval, near Hvalstrand,
stomy  shore: A1 X. Ostfold Rade
Tom . 10 m ESE, among bushes along
track: A PU. — Borge. On the shore of Hun
nebunden, in bank of seaweed: A FPT.

SWEDEN., Lule Lappmark. «Kvikk-
jokk, Omn the shore of the lake, Tarrawre, near
Tarrckaise mountain hut, in Salix thickets:



VARIATION AND TAXONOMY OF HIEROGHLOFE

AN AL Ht‘ikk_jnkh. Between H\-‘il{!{jukk and
Tarrekaise mountain bul, Passeuksa ¢ 1500
m Ssl. e bireh forest: AN B — Kvikk-

jukk. Belween  Kvikkjokk  and  Tarrekaise
mountain hal, Biacken o, 1000 m ESE, mar-
i-'»i:lm of spruce and birch Forest: A NI,

hvikkjokk. The chapel e. 5000 o 35W, in
morging of Salix thickets: ANE, — Lyck-

sele Lappmark. Tirna, Above tree-line,
slope mear the brook, Visira Svierbicken:

AMO, Thirma. Near A MO, in Salix thick-
els: AMP, Tirna., Near A M), tree-line,
along brook; A M R Jimtland, Are

Moun! Areskulan, Blasten c. 15000 m NI,
among  Salix along brook: A ME. Are,
Mount Areskutan, Totthummeln ¢ 1200 m N,
gravelly slope: A M H, - Enafors. On the

Iank of n near bridge, inm Salix thickels:
AMI Storlien. The station o 800 m NXW,
in open birch forest: A M K. — Storlicn. Skur-
dalshijden, Banggiarden o, 900 m SE. [IRa T
Salix and Belula shrubs: A ML, Hiarje.
dalen Ljungdalen. Mount Jelgatsiive, slope
lowards Moanl Hl,*];l,!.fs. W), HEDRERG) . A1V A

Ljungdalen. Kesudalen tourist station o
100 m E, wel slope: A LS, Ljungdalen.

Kesudalen  tourist  slalion o WG m 5,
mounlain beath land: A LT, Ljungdalen.
Kesudalen  lowrist  station e, 1500 m W,
wel slope, (ree-line; ALU. — Ljungdalen.
Resudalen huts e 200 m 5. along brook:
ALX — Tinnis, Along brook from  the

lakes, sjoarna. wel slope: A LN Tiin-
niis. Hamundbergei  lourist  stalion « 400
m NI, on the bank of Ljusnan: AL, —
Idalsland Bhicke. Hjlllxr‘ult e, B0 m N,

close fo the river, Tedkersilven: A GT.
Bohuslin Skee Stene schoolhonuse . GIH
m .\“'l."l.'_ Fer 1) |'v|||1'x! |1:|;|,1"r:'|||: .ﬁ.{'ull. I'|'4|,

pium. M jilkerdd . 1200 m 5, fen: AGX.
Slala. Tjuvekilen e. 800 m NNE. in scrub
margin: A HR. Rira, Dandal ¢, 1000 m
SWoroad diteh: A I A — Torshy. The island,
Slora Trilen, north shore, meadow; A R R
Ylerby., Old church c. 400 m NE, fen:
AEPR. Yiterby, Mear Marstrand-Hollsbo
cross-roads, Ten (H, ANDERssON|: AOL. —
]Llulg.lh'. Freidliem < 7 m NE, Tem will
ashes: & 150, — Siive, Grimds, fen on land-

ward side of Ragnhildsholmen: AL N.
Vistergdotland, Medelplona, Axzvall c
400 m W, wel forest: AHRK. Cidhls e,

Marka church . 1600 m W, moist meadow!:
AHC — Luttra. Skitning 6060 m NW, wel
meadow: A H D, Asle. Fardala 600 m
WHW, fen: AHG. — Friggerdker. DMarjarp,
Bickebo o 1500 m 5 wel meadow with Salix
shrubs: A H 1. — Nadinge, The station c. 300
m NNW, in Phrogmites: AES. — Halland.
Vallda, Sandon, Keholmen, shore: AEM, —
Olmevalla, VindG lsland, northern part, fen:
AEL — Skédne. Hov. Between Norrviken

1069
and  Katlvik, ropd-side: A F G Kiallna.
Kiallna farm c. 100 m W, small wood near
brook: BRCHR, — |{|'|:|]||_|. St |._-|Ill1f.[||l"r|.} = Gl

m 35K, fem; AFIF. — V. Sinnarsloy, Wet
slope pear the brook, Lingstebicken: A A T.
- Régerdd. The church c. 4000 m NW, fen:

AAS kagerinl. knulstorp castle e, 7000 m
ENE, [en: AE IR, kagerad. The slation c.
G000 m NW. moist meadow: A E G, — Kage-

pid. Simmelsberga c. GO0 m ENE, road-side:
ALE H. Torelism, Trollehalm castle o 1000
m N, fen: AL E. — Bosjokloster. The ceme-
lery . Bl m N, Torest IIL:I.I"n'.HI. along diteh:
APS. Hiillestad, SkrivaremGllan o, 300 m
EXE, along hrook: BRBD. — N. Niobbeloy.,
The chureh o 700 m WSW, moeist meadow:
AKP Ostraby. Bromolls c. 300 m E,
wlong brook (G Marriassos); B A G - M.
Asum. Skonaldick o, 300 m NNW, edge of fen
in shrubs: 13 10, Kivik. The built-up area
e, S0k m 5, belween boulders on shore: B LDy P,

DENMAHRK, Sjwlland. Kebenhavn, Haad-
vad knivelabeik e 40 m NW, meadow:
Bl Roskilde. Belween parts of  Si
Hans' Hospital, near brook: B 1D K. — Slofs
Bjmrgby., VArby farm c. $H0 m NE. mendow:
BIDH, — Man Damsholte. Askeby farm
e, 1500 m NV, :|||ullg dilely im |1'||II‘E'iI'| af the
former lake, Roddinge So: B0 L Fyn
Hﬁrl:}'_ Logismiose castle . 15000 m 5, shore
meadow at the edge of forest: BDG —
Jylland, Asirop. Enggirden c. 500 m W,
in ditch along railway: BCT, — Nibe. Seb-
bersund, along diteh in shore meadow: B C 5,
l'iinlluirl;.':. Tjn'l'h-:'-'.. 1.*|:|[.[|.' ol |:-.1.\I||re: BCR.
- Braband. Gellerap oo 106 m W, on shoere
of the lake, Braband Se: B CO. Beder,
Flojstrup  Strand, sandy shore: DG P.
Temmerby., The church ¢, 700 m E, meadow:
BLCU. He. East part of bridge Agershaek
Hinda ¢, 300 m 5, meadow: B G X. — Velling.
The chureh o, 200 m N, shore meadow: B 1A,
Tarm. Senderbro e, 500 m 5, meadow:
BDR Vejle, Munkebjerg station e 500 m
NE, sandy shore: BDF, — Laejl. The church
o A2 m NN, sandy shore of Genner Buogl:
BDE. Tonder, Hajer 2 km I, near river
(B, NorpeEssTasm): B B B — Hajer, The huill
1500 m K, near river: BDC, —
Griisten (5. LaEGAARD) ; B ( N. — Griisten. The
castle c. 700 m WHW_ isthmus between lakes:
BD Ik
THE NETHERLANDS, Molenpolder, bay (E.
RLIPHUIS) : A I G, — Kamerbeckse Nessen (E,
E. van pER Voo): AK L, 4 OB, — Hoogmade

(4. H. KEnn & GC. G. G, J. vaN STEENIS):
ADA,
IRELAND, Lough Neagh; cult. in Leicester

(T. G. ToTin): AHP.

CANADA, Quebee Komouraska, 51 Anne.
de-la-Pocaliere, brackish tidal marsh;  cult.

Bot. Notiser, vol. 124, 1971
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im CMtawa (W, G. Dore & al. 17204): A DL
— Shore of Hiver Cwelle, pasture (M. Ray-
MoND & alj: ADL Maontreal  (eolt?):
A K G,

Hierachlof odorata (1) WanLesn s, odo-
rata, 2n =42

SWEDEN. Vistergdtlanad, Rillvene,
The chureh oo 1200 m XMW, swampy meadow:
A HE. — skérstarp. Sk:arpi.\ . T om S
meadow and edges of forests: AHF,
Hissna. Oset, fen: AET. — Tranemo. Lim-
mared  station oo 10000 m S55W,  road-side:
AFD — Tranemo, Former Uddebo skation
e 800 m SW, moist meadow; A FE. — 5 m -
lamd., Norra Ljunga. The fen Brunsekiirre!
(5. GusTarssoN): B GH. Nissjo. Norih-
west part of lake, Gisshultsjon ¢, 200 m NW,
pasture with bushes: B E A,

GERMANY. Brandenburg. Berlin. Lie-
per Bucht c. 1000 m S, boank of Havel (G
WaAGENITZ): BEX,

SCHWELE, Valais, Lake Tanayv, pasture,
1410 m s m (L. Favarcer): A O 0.
NORWAY. Troms Overbygd, Skjold eross.
roads c. 1000 m 5W, wel depression: AT F.

Hierochlof odorata (1) WanLexe, ssp. bal
tica G. WEDL., 2n=42

SWEDEN, Angermanland,
The church e, 300 m E. along diteh mear
track: BV X. — .\'ur:lingrfﬁ. Shore of sound
opposile Lhe island Lingsin: A N L Harmnd-
sand. Island Hirnin, Specksta e, 200 m NE,
along ditches in fields: ANK. — Medel-
a d. Alng. Slormasel, wel forest near shore:
AN L, Jimiland, Are, Mownt Are-
skutan, Blisten e 2000 m S5E, among Salix
thickels: A MG, Are, Blisten o 2000 m
ENE, smow-bed: A M F. Froso. Along hrook
i morth ]mrl ol the lake, .1I|.1!.\_i1"n|, weel Tores!:

Anunds ji,

AMCG Sunne, Villviken, birch forest:
AMD. Berg., Shore of the lake, Storsjin
at the fool of Hoverbergel, among Salix
shrubs:; AMA, — Giéistrikland, Ham-

range. Axmarshamn ¢ 1M m SW, shore mea-
dow: A NLL Giivle, Talviors estalte o, 1400
i MNW. al the brook, Tolviorshicken: A L 1.

Yistmanland Haraker., Svand sta-

lon e, 4000 m WEW, along dilech i field:
AL Uppland. Alvkarieby. The
church ¢, 250 m WSW, near floating-way:
A I{i — -l'iil‘llhjﬁ. Al [h:.;lm 'n.'l.:|| |U-. Hemn
BERG): A KT, — Osthammar. Boda c. 400 m
NNW, shore meadow: AGF. — Oregrond.
Angsholmen c, 1100 m NNW, wel meadow
close to smuall lake: A GG, — Bilinge, Fallet

100 m W, road-side; A F (), - Funho, East
side ol the lake, Gorrsjon, fen: A FR.
Almunge. North-east part of the lake, L
sjin c. 1) m E, fen: AF S, Fasterna.
Bot. Notizer, vol. 124, 1871
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.'iull:h'rhltqu'tl o, 1300 m 55E, wel mesdow
and edges ol foresl: AFFT. — Rimbo. West
shore of the lake, Lingsjin, in Phragmiles:
AF U — Frituna. The lake Mansjin c. 200 m
5 road-side: AFX. — Linna. Hysingsvik
pier c. 200 m NW, shore meadow: AG A, -

Stderbyv-karl. At north part of Ridasjin,
pasture: A G 15 Viiddi. Floitskiir, Brevik
c. 30 m E, shore: AGC, Vieddd, Wet
meadow (0. HEDEERG): B A X, Danne
mora. The station e 900 m SW, molist hirch

forest: — Film. The river between
lakes and Gruvsjin e, 200 m 5§,
meadow near road: AGE. Barstil. Near

north-wesl parl of Granfjarden, fen: AGH.

Vitlinge. The hrick works ©, 200 m 55E,
Fem. .'al:mp: hrook: AGIT. Visterlofsta, On
north-east shore of the lake, Vansjin: A G K,
— Uppsala-Nis. Sateasjin; cull, in Uppsala:
AL H. Uppsala-Niis. Bjirnarbo ¢. 400 m
5, along diteh in edge of forest near the lake,
Sitrasjon: A FP. Stockholm. Near Fiskar-
torpsviigen, moist slope close to Phragmifes:
AFH. — Sadermanland. Nacka 5L
Nyckelviken, fen: A I' M. — Dalari. Sandemar
e, 1500 m NE, fen: A FK, Sodertil je. Be-
tween  Vasa wnd  ihe lake, Mbsnaren, fen:
AF N, — Tori. SMtorudden, the church ¢. 1800
m NW, along diich; AFL, Trosa, The
church ¢. G0 m S5V, shore meadow: AH N
— Swiirla, Nystugan e 150 m SE, drained
peat; AH . — Ostle rgatland Kvillinge,
Loddby factory, shore meadow (G, TYLER):
APP. Vistler giatland Hillstad, Be-
tween Viby and the lake, Bredsjim, along
diteh and on shore: A F A, — Dalum. Silarp,
c. 8 m 5, along brook near road: A F B,
Kilabw, The church o, 1000 m S5E, moist slope
near brook: AP C. — Brunn. The church c.
400 m 55W, wet slope: AEU, — 5 Ving
Siby e 10 m WNW, sandy shore of Lake
Mogden: AEX, — Smiéland. Frinnarvd.
North shore of Lale ."\.I.il!jl'l'l: |.1t‘:||,1.|.'|: REE
FINLAND. Satakumnta Eora, By east
part of the lake, Turajarvi, along river near
walermill: B AT Regio aboénsis.
Piikiti. The island, Jauhosaari, shore meadow
(M. Taren): AHA, Nylandia, Helsinki.
Herttuniemi, ruderal shore meadow: A X P
—  Hibbo. Ostersundom, opposite  Bjirni,
shore meadow: A X R, Ingd. The church
c. 400 m SE, ruderal shore meadow in Phrag-
mites; A X U. — Pyhiijlirvi. Haavisto, by east
parl of the lake, Pursilangirei, shore meadow :
BAA

Hierochlo# hirta (Scunaxi) Boreis ssp. hirta,
2 5

NOBEWAY., Hedmark, Nes. Nedre Gjest-
vang ¢ 1200 m WSW, sandy shore of Lake
M jiasa: A I IS,
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SWEDEN, Medelpad, Stéde. The church
. ) m 5, near the river, Ljungan: A N M. —
Torp. Near Getteriin sintion, on bank of
Ljungan: AN N. Halsingland. Ljus-
dal. North shore of the lnke, I:|-l:.l|'l"$.1|-|:ill'l_ _::L‘I'u'l‘l:
ANF. Dalarna ora. Mora Norel,
gravelly shore of Lake Siljan: AL H. — Lek.
Meerd o, G600 m 55W, shore of Lake
Siljan, at edge of pine fore st: ALF. — Bor-
linge. Mjilgn, edge of pond: A L T, Gagnef,
Bisna., Near ||n|lI|1 ri shore of the loke, Hem-
tjirn, meadow: AGEO. — Gagnel. Close to
AGO: ALE. Torssing., Tylla, Dbank of
Dalilven near bri AGN — Gust Bis-
berg. bank of Daliilven; AGM, — Swviirdsji.
Borgéirdet, meadow near northern shore of
the lake, Sickan: ALC, — YVarmland. Uiwvre
Ullerud. The chwrch e 1000 m W, sandy hill
near the river, Klarilven: Al s Uppland.
v karleby. The church c. 10000 m W, sandy
hank of Dalidlven: A KU Alvkarleby. Skut-
skivr chapel e 1300 m E, dry slope near irack:

spnl .

ALA — Nirke Ringkarleby., Myrd c. 250
m S5E., along diteh between field and forest:
AHL, — Lillkyrka., Sjolunda c. 200 m 5W,

A H M.

Savonia borealis. Nilsid.
road-side: A X 1), — Kuopio, De.

:||||r|1;.{ diteh:

FINLAND,
Thirinlahti,

tween Pilkialahti and Lamperila, road-side:
AX Joroinen. Jirvikyli c. 300 m SE,
Hrh slope near road: AXF. — Regio

koikkala <« 150 m 5,

AX K.
Twrviinlii. Lepaa

NMNW, shore mea-

abodmnsis. Vihii.
sandy shore of the Iake, Hidenvesi
Tavastin auwslralis.
Puutarhaopisto oo 5 m
dow: BAC

Hierochlog hirta (Scorasg] Bongis ssp. are-
tica (PresL) G, WEIM., 2noe 56

NORWAY,
Hiddovarre o,

Troms Kvenangen.  Mount
40H m Sk, edge of fen: AL A,

Nordreisa, 5, Sandnes ¢, 1000 m S, north-
west :1'|n|u' ol mounl Falavarre, I:}: broaok :
AT sor-Trindelag Oppdal. Sti-

lan station o 300 m NE, among hushes in
sandy island in river Driva: AR L. — Oppdal,
Virstigen, skikbéicken ¢ 100 m %, close fo
frack: A K H. 0 rp lawmoal. V.l'lr_:l,':. Senddnes
c. 300 m ESE, near the lake, Vigavain, sandy
point: AR G Faberg. Jorstadmoen, Kast-
rud eross-roads o, 200 m E, edge of leld
helow slope: A R

SWEDEN. Torne Lappmark. Jukkas-
Jibrvi. Laklatjhkka station ¢. 500 m 5, moun-
min slope: A A H, Illi.Lu_]lrli Kirkevagge:
A AR — Jukkasjarvi. K we, near Slat-
tlleLLn (H. WEIMARCK): . — Jukkas-
Jirvi. Lakratjikko near hn|r|:-' fisen station
10. HEDBERG) : A CT. — Jukkasjarvi, Likta-
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vagge (0. HEDBERG): ACTU Jukkasjirvi,
katterjakk station e 1000 m 501, edges of
Pen, and snow-heds (M, SoNessox: A GO,

Jukkasgirvi. Holmajirvi. Along brook in fen:

B EF. Vittangi. Saarikoski, moist bhank of
Yittangiialven: AR, Vittangi. Close 1o
ABRF: ATP. — Vittangi. The church c. 500

m B, shore of the lake, Julkathenjirvi: A B G,
Villangi. The church c. 70 m F, shore of
the lake, Julkathenjirvi: AT (L LLule
Lappmark. Giallivare. By rapids near the
lake, Maoskojirvi ((). HEDBERG): AKS. —
Evikkjokk, Near Parek mountain huol, moist
slope (0. HEnneEwrc): A KR kvikk jokk.
Njunjes farms c. 2000 m W, open birch
forest: A N C. Pite Lappmark. Ar-
vidsjaur. Trollforsen siation < 3000 m NNE,
sandy hank of Pilediilven: A M X, — Arjeplog
Aspniis ¢. 300 m 35E, along hrook: A MU

Arvidsjuur, Sottriskliden ¢, 1000 m 5, pealy
mire near lake: AMT. — Lwyeksele
Lappmark. Sorsele, Rastramd, bank of
Vindeliilven: AMS - Norrbolten
Uverkalix, Near 'Irru]g.‘.. to Hedenshyn, hank
of Kalix iily, among bushes: ATR. — Ede-
fors. Ovre Kt:lr‘tlfl bank of Flarkin: AN F.

— Nederluled. 5. Sunderbyn, Nisel, road-side
amnd meadow: ANG — Visterbotlen.
Bygdea, Robertsfors ¢ 5000 m NW, shore
meadow near the river. Ricklein: A N H. —
Jimtland Frosiviken. Bratilidfjbllet e.
4000 m S, road-side: AMN, — Frosiviken.
Vigen, road-side: A M M. Revsund., Skavee,
shore of the lak Revsundssjim; A M B
Hirjedalen. Tinnis. Flon ¢ 2000 m NW,
small sandy island in the river, Ljusnan:
ALP. Funiisdalen. Northerly slope of
Viittaljillet {0, HeEprerc): A CX, Fumiis-
dalen. Souotherly slope of Hamrafjillet (0.
HEprERG): A C 5, Hgvilen ¢ G000 m 5,
along brook (0. HepeeErG): ACHK —
Angermanland. Gotine. Golbtne huls,
edge of mire near road (M. SONEssON]: A C P,
- Medel pqu Almar. The chureh o, GO0
m NNE, shore meadow al lake Marmen:
AN — Hilsingland., Arhri. Fornshy,
the school-house oo 1000 m W, along brook:
ANS — Alfa. Bank of Voxnan: ANT. -
Dalarmna, Sirna. Near f'rﬂlnllll.'|'r:§.l'||1'|1, sAN-
dv slope by the lake, Sirnasjin: ALL. —
Siirma. The railway wvard: A L M. Klvda-
len. The station c. 200 m %, near diich: A L K.
Orsa. Bicka c. 800 . S5W, sandy shore
of the lake, Orsasjin: A L . — Rativik. Heds-
lund ¢, 9 m ESE, :\:‘|II1|:'|' hill mear the river,
Endin: A LG, — Ludvika., Hiksberg station c.
1100 m 555, shore of Lake {wre Hillen:
AGR. Norrbirke. Near the sound between
Lilla Snddn and Sundel, among bushes: A G P.

FINLAND,. Lapponia enonteke nsis.
Enontekit, Ala Saarikoski, close to River
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Kinkimi, mendow in birch Fforest: 4 AL

Enontekii. Near A ALl ATTN. — Lappo-
nin INAFens s l'l.ﬁju.'n.i. Kevo Subarclic
Research Station o, 7000 m WASW, meadow on
gravelly hill: A UG Ulsjoki. Along the
broak, Tshieskuljoki east of road, birch for
est: A UL — Utsjoki. Along the brook, livea-
nashjoki., cast of road, meadow: AU H, —
Imari. South part of the lake, Solojirvi. along
Irrook and i fem: A U K. Ivale. The hos-
pital c. 200 m SW. among bushes on bank:
AUL. Lapponia kemensis. 5o-
dankyvla. Rovala oo 1000 m E. on the north
enst shore of the lake, Orajirvi, pest-hog:
AUNM, — Pelkosenniemi, The cross-roads
hemijiirvi—savukoski oo 1000 m N, close o
||-ril:|;_’4= meqr  the  Fiver, Kulnijuhi, in Salix
lThickels: AL N, Rovaniemi. The chareh o,
1500 m S5W, .“Ili'lll:\' hank of the river, Kemi-

joki: AUOQ. — Ostrobotlnia borea-
lis. Kemi. The Kemijoki bridge oo 10 m
SW, in gruvel among bushes: A U P, — Oula.

Toppila, cross-roads, along ditch: AUKR. —
Oulujoki, Pikkarala ferry oo 70M m 5W, road-
gide: AUS, — Ostrobottnia kaja-
¢ Puclanka, Lehto < 1300 m W, wel
meadow along path: ALUT. Histijarvi. The
church e 1500 m ESE, along Jdilch in peat:
AUX. Hyrynsalmi. The chureh o, 2000 m
NE, shore of the bay, Haukilahti: A X A, -
Hyrynsalmi. On north shore of the lake.
Mikiliinjiirvi, paslure: AX B Karelin
borealis. HRaulavaara., Nikinmiki. road-
side: A X (. Kaorelin aunstralis
Miehikkili. Purho, near north parl of the
former lake, Mustajirvi, edge of lield: AX L
Savonia australis. Hirvensalmi
.“u[:'ill!_\.'l:lil'nl'l_ miisl |111-|||||rw :ﬂlll'lg hmrt-ail'u
(A VasraMa): A HR. Mikkeli, Northern
share of |.:|1'.|~ Flii"l]llll'll. N:-II'III: A X G, "I.':ﬂ-
Keala, Harju station e, 1500 m NNE, on rail-
way bank amd bank of river near bridge:

s5i 5.

AXK. Lappeenramta, The lown . 20000 m
I, road-side: A X H, Tavaslia awus-
tralis. Tyrviinti. Le Puutnrhaopisto o«

400 m SE, along ditch near track: B AL -
Halloda, kKukkila, bridge to Isosaari c. 200 m
E. edge of feld: A XM, Lammi: A VI
Nyvlandia. Minisili. Hirvihanea, Loi
nela oo 300 m SW. in peat along ditch: A X X,
Mintsiali, The church e 808 m 5, along
brook and in edge of Teld:; A X O,

CANADA, Ontario.  Carleton, gravelly
food-bank of Ridean River abowve Billings
Bridge (W. G, Dorg, DA 14218: ADF.

USA. Minnesotla. Kittson, Halma ¢ 5000

m N, wet meadow [J. W, Moonei: A KA
New Haompshire, Mounl Washing-

ton, Tuckerman's Havine (. KIELLQVIST):

ARE.
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Hierochlo# hirta (ScHREANE) BORBAS ssp. are-
tien (PRESL) G. WEIM.. Zn=¢, 84,

USA. :'J i nnesaola Grown fram COFYiF sty
of ARA; 1 specimen: ARKK i3 specimens
dones 5.

Hieroehlof hirta (Scuirank) Boreis sspooare-

tlea (Presn) G, WEM., 2n=70
CANADA, Quebec. Fort Chimo, sandy
bank of river (). HEDRERG): A DB,

Hierochlo# repens (HOST) SimoNkan, 2n =28,

ROMANTA. Tasl, Valean lui David (C. Bum-
pudai: B CC. — Dobrudja, Babadag, Poinng
“Calul Mort™ (. Burpuaa); B DS,

Hierochlo# repens (HosT) Spvoskgarn, 2o —28
+21,

CZECHOSLOVARIA, Senica, near Borsky Mi.
kuliz along road to Sastin, in sand (1
VICHERER) : 1§ (I,

Hierovhlo# alpina (WiLLn
SCHULTES ssp. alpina, 2n =56,

ASIATIC RUSSIA. Taimyr: BE K.

RoEMER &

GREENLAND., Nugssuaqg peninsuls, Sargagg
valley G, BEwNGTssON): B H H. Sendre
Stramfljord, Ale-base o 1500 m NE motin.

tain slope: B G 15 Sendre Stremfjord. Air-
hase o, 2000 m NE, on ridge near small
lake: B GC, Sendre Stremfjord. & 43 ¢

mneg m NE, low ridge: Bl Sondre
Stromfjord. & 130 ¢ 3000 m NE, ridge
near  lake: BGE. Sandee  Stremf jord
Ridge between - 520 and & 51%: BGF.

and
Sondre Stremijord, Ridge
Store and Lille Saltse;

Sendre Stromfjord, Ridge between F-
A 475: BGG.
hetween  the lakes,

BGH., — Sendre stremijord. HRidge hetween
& 8330 and the lake, Store Sallse: B G L

Sendre  Stremfjord. Ridge between  Ravoe-
klippen and the lake, Store Saltse near road:
BGE Sandre .‘\'.Inrrnl'jn:l'n:l. Near Fiver from
the lake, Aujuilsup fasia in front of glacier

tomgue in the valley, Sandflugtsdalen, in sandd:
BGL — Sendre Stremfjord. The glacier
fongue in the vallev, Sandflogtsdalen, o, 2000
m W, on ridge: B G M. — Sondre Stramfjord.
Ridge between sandfluglsdalen and the lake,
Aujuilsup tasia: BGN. Tovgqussag (T. W,
BidcHER) : B G 5. — Godthidl, South-west slope
of Mount Lille Malene, on rocks: BFLU. —
Gowdthib, Ridge near heliport, on rocks: B X,
Goadthéh. Close to B F X, in peat: B G AL
Frederikshab, NE of Qingun (L. RBonr-Crac-
SEX, 5. FREDERIKSEN): B GO

H
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Hicrochloé  alpina  Wiiee) RBoemer &

SCHULTES ssp. alping, 2n=1i.

FINLAXD, Lapponia enontekensis,
Enontekit, Markkina, old cemetery ¢, 50 m 12,
near path: A TS Emontekic, Close 1o
ATS: BDR. Enontekii. Markkina, old
cemelery o 100 m NE: BHG

Hicrachlaé  alpina  (WiLLD,
SCHULTES ssp. alpina, 2n=72,

Roksier &

NOBWAY., Troms  Storfjord. North-east
slope of Mannfjell, tree-dine; B H L.

Hierochloé  alpina  (WiLLD,
SCHULTES  ssp. wsrihantha
WEIM., 2n=03

ROEMER &
(SomeNsEM) G

I'sA, New Ham s hire. Mount Wash-
inglon, Alpine Garden (. KIELLQYISTI: A K D,
GREENLAND,  Frederikshib,  Avangnardleq
fiord. Kangigdlivik, near brook: B ¥ H.

Froderikshdb, near B F H, close o the sea:
B F L. — Frederikshib, Avangnardleq fiord.
kangigdlivik ¢. 3000 m NI, mountain slope:
I 1F N, — Frederikshaly, Nerulussoq  fiord,
Akugdleq bay o, 1000 m SE. gravelly {errace:
I8 17 €l Frederikshél. Nerulussoq  fiord,
near Akugdleq fiord: B 17 P I rederikshiil.
Lake Xavdlingop tasia c. 1000 m W, in rock
crevices: BF R, — Frederikshalh, Head of
Nigerdleg foed o 3000 m S, mounbain hewth
lame: B 154 Frederikshdb, Head of Ni-
gerdleq fiord o, 40000 m SYW, ridge near lake:

BIF 1, Frederikshab, Head of Nigerdleg
fiord o, 2000 m ENE, mountain heath land:
BFF. F"I:'1'1||.'|'i||::~.|1ﬂ|r. '|"|14,~ lovwn e T

NE, rocky hill slope; BT, NErS S TS,
The air-base o 1000 m 35W, mountain slope:
IR

Hirrochlo# alpina (WiLep, RosMmEeEr & ScHUL
TES ssp. orthantha (Sonessex) G WEIML, 2n
a8

U'SA, Xew Hampshire.
inglon, mear AKD: AKF

Sount Wash
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TErexyl, P Infraspecific che-
mical taxa of medicinal plants,
— Akadémini Kiadd, Budapest 1970, 225
pp. Price U5, § 7.20 bound,

The possibile couses of infraspecilic dif-
ferentiation and  the classification
nomenclature of  infraspecific  chemical
taxa are diseussed in o general part. The
main chaplers, almost two-thirds of the
hook, review the oceurrence of organic
compounds like terpenes, phenolies and
allealoids.

il

In the introduction the aulhor siresses
that “the detection of the existence of
chiemically differentiated infraspecific thxa
may prommote the determination of the in-
terrelations of the species and ils varieties.”

The tlaxonomical wvalue of the
rence of substances is dependent on the
tvpe of evalution — parallel or conver-
gent phylogeny. Thus TETENYD refers 1o
examples of analogous and homologous
appearance of compounds of certain taxa.
He rightly emphasizes that not a single

OCCur-

substanee but rather the fundamental ten-
dencies of metaboliste are of the greatest
significance for a taxonoemical judgment.
His unchallenged op 1, however, that
the ontegeny of chemical
plants is the reflection of phylogeny, de-
serves outside eriticism, Certainly Hagc-
KEL's hiogenetical law has been success-
fully applicd to many phylogenetical pro-
Iems, In the special case of intrinsic
changes of metabolism during ontogeny,

[ITOCESS0S in

however, it must be an impossible tusk to
decide whether the stepwise changes of a
synthesis chain do refleel true phylogene-
tieal evolution or not. The formation of
componnids often oeeurs in different wavs
cue to reaction o different envirommental
stimuli, Further, the principle of conver-
gence and the possibility of the disap-

Bt Notiser, wol, 121, 1971

pearance of earlier precursors or engvmes
are faclors which can miscredit a general
application of HARCKEL s law 1o ehemical
metabwolism,

The author presents an inleresting dis-
cussion about form and function in che-
mical taxa. The chemical characteristics
are spid o be functional ones and thus of
more conservalive nature than the mor-
phological ones. The reader muost agree
with his opinion that this statement can
only be aceepted in the ecase of cerlain

morphological characteristies. TETExvI
also refers 1o statements that chemical
information is more fumdamental doe to
the pr v mature of functional changes,

which do not alwavs eorrespond to the
form retained at certain carlier stages of
evolution. From this he concludes that
it is advisable to begin g taxonomical
work with the investigntion of chemical
charaeteristies followed by the morpholao-
gical ones of the taxa.

This work by PETER TETENYIL is a eriti-
cal, basic review of our knowledge on
infraspecilic chemical taxa, The aathor
has suceeeded in his ambition 1o write n
comprehensive snrvey in this field with
an interesting presentation and analvsis
of problems of uncontestable mportance.

ULE OLSSON

ScuvsTeEr, Huponr M.: The Hepast-
icae and Anthocerotae of
North America East of the

Hundredth Meridian, Vol I. XX
+ 802 pp. B4 figures. Oclk. 24, 1966,
Vol. I1. X114+ 1062 pp. 301 figures. 19697
(in fact published on July 30, 1970). —
University DPress, New York,
Price 520 each (cloth].

Columbia

Professor B, SCHUSTER (Dept. of Bolany,
Ambherst, Mass,, US5.A) is known as one
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of the leading authorities on the liver-
He has made extensive lravels in
order to gain a solid knowledge of their
viriation and ccology. His field experi-
ecnce covers such remote arcas as Green-
land. Tierra del Fuoego, New Guinen, New
Zoalinmd and Tasmanda. He has also been
a frequent guest in many  herbaria. not
least in Eurepe, where important type
collections  are preserved. e has pub-

works,

lished vevisions of several groups of He-
paticae  especially from exotic  distriets,
The present treatise which is the froit of
more than twenly-five years of research
can be characterized as a unigque event in
the history of Hepaticology.

This work is much more than a flora
of North American liverworls. In fael, il
is a treasure of information in all Felds
of this topie, Dr. ScHUSTER is least of all
a mere compilator. The large variety of
information is presented and evaluated
critically. The text is elucidated by an
exceedingly vich illustrative material. The
author is an exeellent artist. His drawings
show in a scholarly way as well the habi-
tus of the whole plant as detailed analyses
af essentinl characters, especially in dif-

lieull species.

Vol T begins, somewhal unconvention-
ally, with an extensive hibliography (more
than 20000 titles|, which covers the lite-
rature lo the end of 1962, Later titles will
e mentioned in o supplement in Vol. 111
Next chapter presends o hroad  historical
outline from “ancient Greeks™ to the pre-
sent. Modern  hepaticology  begins  with
MicHELD (Nova genera, 1729) and DiLLg-
NiUs (Historia muscorum, 17410, In many
respects, they had more elaborate  ideas
af the taxonomy of liverwort than Lix-
NAEUS  [Species  plant 1753), the
starting point of binary nomenelature, 1t
could bhe added that the herbaria of
MicHELT (at Firenze] and DiLLEsivs (at
Oxford) are still vetained. Through Lix-
NAEUS s references their specimens may he
used lor lectotypification in cases where
the material in the Linnaean herbarinm is
lacking or probably not seen by him in
12

1runm,

177

1753, Sternasi, the black shecp of the
hepaticologists, s also duly menbioned.

e managed to deseribe, nsnally  with
meaningless  diagnoses, over S000  new

“species” ollen in the wrong genus, This
Jungle of superflluous names, which ean be
clennsed only gradually, is o lasting bur-
den to hepaticology of the present cen-
tury.
Further important headings in the ge-
neral treatment i Vol L arve Morphology,
eviology  and biology, Evolution of the
Hepaticae, Methodology, collectors and
literature, and Phylogeny and classifica-
tion. Special chaplers are devoted o Mor-
phology of vegetative organs, Ontogeny of
sexual organs and Development of the
sporophyte. SCHUSTER's views ol the evo-
Iution indicate a possible diphyvletic origin

of the Hepaticae. It 15 evident, however,
that these problems, ns well as “the origin
of o land flora™ in general, involve much
speculation and lew exact data.

The system of Hepaticae proposed by
ScHUSTER comprises 61 families in 7 or-
ders, This is a noteworthy splitting com-
pared to ancther recent classification (K.
MitLLer, Die Le
in which 40
recognised,

Vol. 1 ends with a systemaltic treatment
of Orders Calobryales and Jungermanninles
|Suborders Herberlinae and Pllidiinae).
Vol IT treats the major part of Junger-
manniales. The remainder of this sub-
arder will be revised in a forthcoming vol,
111 together with Orders Melzgeriales o
Marchantiales, It should bhe noted that
ScHUSTER treals the Anthocerolales, other-
wise regarded as an order of Hepaticae,
as A the
same level as Hepaticae. By an unfortu-
nate misprint (p. 386G) this group has hap-
pened to be placed as Order 8 under He-
Jralicae.

SenusTER's descriptions of species, gen-
era and higher taxn are very detailed, but
a skilful use of italics for essential cha-
raclers has made them easy o survey,
Much attention has heen paid to subspe-

rmoose Enropas, 1951),

families in 3 orders were

proper class, Anthocerotae, al

Buot. Notiser, vol. 124, 1171
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cific variation. Under each species there
is u discussion on “Ecology™ and “Diffe-
tion”. No doubt the author’s rich
experience from the field has enabled him
to develop reasonable ideas when judging
what may be environmental variation and
whal mav be due o genetic factors, As
little about the processes
behind the differentiation, it is cerlainly
difficult, in many coses, to come to an ob-
jective decision, Kevs to families, genera,
species and subspecific variation seem to
be logie amd easy to follow, as far as the
reviewer can judge, In the Jungermannia-
les there are two main keys o genera, one
to “asexually reproducing plants” and one
to “plants withouwt sexual veproduction”,
SCHUSTER has a eritical altilude towards
nomenclatore, It is evident that he some-
times prefers to retain well-established
bul somewhat obseure {or even ineorrect
names) instead of digging up an unknown
substitule or crealing a Romen  Iopien.
Orthodox experts of nomenclature will

renti

wi know oo

Bol. Notiser, vol, 124, 1971

probably raise objections to some of his
ScHUSTER's  thorough  revisions
have resulted in a considerable amount of
new taxa and recombinations.

The diagnoses have sometimes been
compiled without the aid of a Latin gram-
mar, Some epithets have also gol the wrong
ending especially when  the
been transferred from one genus to an-
other,  Some  examples:  Ancastrophygfinom
saxicolus (recte -cela (noun) or -celum),
Soelenostonta crenuliformis {recle -forme],
S, antariensis (vecle -ense), amd 8 sphe-
racarpum  var, nonog (reclte nonom). So-
lenostomn subg, Luridee should better he
Larrida,

T ITes,

laxon has

remarks ave Leifles and eannol
obscure the lact that this treatise is not
only o flora, not only a texthook, but an
encyelopaedia which for many vears will
remain the stondord work in this field of
hotany.

These

CVE ALMRORN
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