Drawings of Scandinavian Plants 9-10
Eleocharis R. Br,

By Sven-Olov Strandhede and Rolf Dahlgren '
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Upiversity of Lind

“Sgnemee pndigue imbricatoe, conformess oir oflae steriles,
Setoe fyppoginae (8—12 ) denticulalae, rara nadloe.
Stytus 2—3-fidwus, basi diledoto cum opariea articulola,
Nur saepivs fenticutaris, Dasi dilatate fndarata s8plis coronatao.,
Mantae petudosae (unde nomen s,
Citlmd stmplives, aphyfle, s oaginai.
Spicer unieer, feroinaldis, erecta, meda”

. Brows (18140)

The genus Eleocharis B Br, includes more than 150 species which
were arranged in 9 series by H. K. SveEnsow (19201939}, The laxa
are Tound in hil'gv i bers l'ﬂlji'{'i.‘l"l‘f in the New Waorld, Eleacharis is.
however, floristically difficoll and eritical in Scandinavia, where only
len species and subspecies are nalive,

All seandinavian taxa within Kleaeharis are perennial, The stem is
sympodial and each adoll shol generation normally includes thres
vepelalive nodes. The next shool generation is formed axillary [from
the leal of the firsl node, The stem may be short, as in E. malticanlis,
but most often forms o rhizome, which is composed of the lirst Twao
interpodes of vach shool generation. The first internode of g shool
generalion is acereled to the second internode of the former generation.

No Tolisge leaves are produced, but only sheath-like steaclures along
the rhizomes and around the culm bases. The culm is nodeless and
assimilating, It has a & well developed acrenchyma, Anatomical and
epidermal structures of the culm alford uselul laxonomical chariaclers
in several species.

The inflorescence is ﬁillilur:.', Lerminal and ebracleale HEI”\'.[‘. Tl
Mowers are arranged in o = dense spiral and imbricalely covered by

I STRANDHEDE is responsible Tor the fext and Danvaies for the drawings,
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2 SVEN-OLOV STHANDHEDE ANT ROLEF DAHLGREN

ghumes, The receplacte density number of (lowers per cm ol spike
and the glumes (e basal, often “sterile”™ glumes as well as He other,
Hertile” glomes) aflford taxonomically vsefol charaelers,

The stigmistal branches ave three in some servies, bul two in others.

The fruit is a nutlet (schene), erowned by the T prominent sivle base
istylopodinm |, the texture of which is differenl From the remainder
of the achene. The achene is surrounded by 8 hypogyvneons and
somietimes branched setae, Froil characters are of greal diagnostic value,

The morphological differentiations between the species of Sleachoris
ure only in g few eases suitable to illustrate by drawings, Severa)

attempts have been made, bot many of them have only been of
limited value for the identifieation ol the taxa, The main reason for
this is the small. often guantitalive rather than quaditalive morpho
logieal differences between several laxa in combinalion with a con
sidernble wvariation within the taxa. The morphological differences
hetween [, pefustriz sspe palostris and  ssp. valgords form a0 good
example of these condilions.

Several of the macroscopic characters used in floras, such as the
stvle bases and the total culm length, are easily modified by environ-
mental factors such as homidity, bat also by the ripeness of the pland
when dried. Nevertheless, the style bases are ol high diagnostie value
for distinguishing cerlain laxa such as B pwemillale sspe momillal
and ssp. estrioea, but not for others such as B, pelusteis ssp. oolegaris
and F, wndglumis ssp, aniglumis, The same may be said aboul such a
characler as the bristles, which are rather indiffevent for distinguishing
E. meanillate ssp. o meamillafe and ssp. oaostricea, bul ol o cerlain valoe
for distinguishing . pedustris sspo valgaris and B priglumis ssp. ani-
alumis.

Literature: Bibliographies are given in STRANDHEDE, S-00 1965, Chromo-
some shudies in Sdeecharis, subser, Pofastres, 1L Opera Bot, 902, 18k,
Morphologic variation and taxonemy in BEuropean Eleoclaris, subser. Palust
res. Thid.. 1002,

. mamillata LiNonr, ¢,

Scirpos momillontos LINDR, FIL. nom. alt., Scirpos polustris Lo sensn
ampl. pp. Eo palosteis (L) B & 5 senso ampl. pop.|

l’f!ﬂ‘:""rl"ﬁ “!I""HJ\' I'HH; HFI"”I’I!"I’; “Iil" .‘fl’:’l"ﬂﬂﬁl [Iﬂ.llt"rJ'[ﬂI'II"' I'J'IIr .”]F" ﬁhﬂﬂf _I'jl"'”l‘"-
reitions wormally muoch shorter thoan the first internode of the neet
axilloery shool generation accreded to it Basal sheathy of the culms

Itod, Notiser, val. 121, 1968



DRAWINGS OF SCAXDINAVIAN PLANTS =140 3

geflowishi-broen Lo pale reddish  rarvely carmine] or pale green Lo
lightly grevish-hrown;: orifice straight or somewhal oblique, often wilh
a marked margin,

Cufms usually 10460 cm, soll and easily compressed: collenchypma
straels wealk and few, (53— 6—11 —21) epidermal cell rows belween
them: single legers of pelisade cells and parenchyma cells in the inter-
spaces between the vascular bundles resulting in o semi-fransfucent,
brightly green appearance of the culms. Cell walls markedly thing
stomatel goerd celis longer Hhan he sabsidiorg cells and protroading at
The ends of the stomala, resulling in conoer short ends of the stomeato;
stomatal length (38-—) 42--52 [—&65) n.

Basal glumes of the spike semi-amplexicaul rarely £ amplexicaul,
1—2, sterile, Fertile glumes 3—3.0 mm. commonly dall and greyish:
brown, wilh a distinet, green midrib and hyaline margins during pre-
floral and floral stages. when older increasingly membranaceous. Re-
ceplacle density greal bul different in the two subspecies,

Theeae whitish-gellow and shorler than 1.8 ovm. Shape of pollen
grefns rounded; lenglh 2912 p, width 25—37 .

Achene shape subrotund or obovoid, more varely pyriform; colour
yellowish to bromwnish: sorfoce rother smooth. Style base prominently
developed. sessile: shape extremely different in the two subspecies.
Bristles (4—| H—6 [—H&). imzer than or as long as the achenes: barbs
coirge, spreceling.

Chramasame number Yn=16 ||'|1'l1'|'1|i:|u'll| chromosome  numbers

e,

E. mamilfata is often rather e phemeral in nature as well as in eulture.
Il ocears in eleared ponds and ditches or in other shallow water
free rom olhier vegetatlion and with soft, organogemic or fine sedimen-
tary botloms.

The species forms two nlerlertile subspecies distinguished inmaor-
phodogy, eeology, and geographical distribotion,

E, mamillata Lixoe, FiL. ssp, mamillala

|E. palustris ssp, mennillotn (LINDB, FiL) BEAuv. S, polusiris ssp.ome-
millerties (LINDB. FIL.) MELA & Cad.|

This subspecies is distinguished from the next one in the following
characters:
Receptacle density (30— 36—i8 (56| fruils per em of the roehis.

Rl Katizer, val. 121, 1968



4 SEVEN-OLOY STRANDHEDE ANID ROLF DAHLGREN

Achene shrape often subrotund: length 1.2—14 mm, width 1.0—1.3
mm; colour often geffowish 1o greyish-brown, Style bose memiliode,
brooder fhan fong: length 0.5—0.5 (—0.6) mm. width (0.4—) 0.5—0.7
[—0.8) nun. Bristles often more than 5 in number.

This subspecies is rather common in suitable localities (small stagnani

L.

ponds ete. withoal compeling vegetalion] in £ ofigoirophic, non-eal-
CAFEIE (T O,

Rather common in the lowlands excepl in lhe northernmost parls
of Seandinavia and Finland, further eastward throagh the Soviel Union
and Asia. Rarer in Central Europe and wmknown wesl of the Rhine

and from S, Europe and Teeland,

E. mamillata LiNDpe. FIL. ssp. anstriaea (TTAYER] STRANIML

[ E. wstrinea HAYER, E. benedicta BEAUV., I palustris ssp. oustriaci
(Havex| Pone.. E leptostyplopedinta LINSERL., I, ussuriensis ZINSERL. |

This subspecies is distinguished from ssp, momillato in the Tollowing
characters.

Receptacle density (40— 50—75 (—93) fruits per civ of the rochis.
Arhene shape often obopoid; length 1.2—1.5 mm. width 0.9—1.3 mm:
colour more often brown to dark brown, rarely reddish-brown, Sfyle
barse noareoudy condeal, Tonger than broad: length 0.5—0.8 v, widlh
h3—0.5 mm. Bristles |4—) 5 (—#).

Ssp. anstricca oceurs in mourdninons, often caleareous areies where
il grows in shallow back walers and oxbows in stremms, rarely along
shores of lakes,

In Scandinavia, it is only known in Norway (Sie-Trondelag, Nord-
Trimdelag, and Nordland). During the last 10 years, il has also been
found in a few localities in Britain. 11 is common in the Alps | Ausiria.
Swiltzerland, France and Haly)l, and in 5. Germany. 1 is known also
in other mounlainons areas such as the Pyrenees, Jura, Tatea, and
Ukraine, The SV 0NN FE. h';a!ﬂx!_ﬂ;fr:;mdirif-r % l'illmr'lv:l as :Ii.\.j'lll'l:'l i
[':ul‘upt.".lll Russia 1o the Middle \rt:lHH I'P,f_:iullx Urals, Siberia, Altai, and
Amur. from where il was also deseribed as E. ussuriensis,

. palustreis (L) B & S,
[ Setrpus pedusiris 1.
fihizaomes stowl and tough: the secand internode of the shoot genero-

tions normally of abowt e same length o os the first internode of (he

Bok. Notiser, vaol. 121, 11HS
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ssp AUSTRIACA

ssp PALLISTRIS sap VULGARIS

ELEOCHAR|S PALUSTRIS
Fig. 1.

Bt Notiser, yul, 121, 168



[ SVEN-OLOV STRANDHEDE AND ROLF DAHLGREN

next axiflary shoot generation acereted to it Basal sheathis of the calms
+ red to Mockish-red or greenish (especially in the northern parts ol
Sceandinavia)

marked margin,

v M

] hll':lif_,r]'ll ar somewhial ui:liqllr«, often wilh o

Culms extremely variable in length fromea lew cme to more than one
melre, normally nol eacily compressed (wilh the exeeplion ol exireme
waler modifications| : eollenehypme straneds stout end numerons, normally
less than 3 epidermal cell rows between Lhem; normally fio palisode
fgers and more than twee parencligma lagers in the inlerspaces be-
tween the vascular bundles resulling i dfierk, nod fransfoeent, com-
monly olive-green o green culms. Cell walls eather thick: stomalal
gueard cells shorter than the subsidiory eells and nel protroding al the
ends o the stomala, resulling in comcaee shortl ends of the stomla;
stomatal length different in the lwo subspecies.

Rasal glumes of the spike semi-aomplexican!, varely = amplexieaul,

2 (sometimes 1 in ssp. valgeris) sterile. Ferlile glumes variable bul

norneally somewhal different in the wo subspecies, commonly brown
tor blackish-red, with (in certain strains without) o distinel green mid-
rib and in certain infraspecific taxan and subpopulations * hyaline
margins during prefloral and floral stages, when older meressingly
membranaceous, Receplacle densily differenl in the infraspecifie taxa.

Theeee pure getlow and longer than LA mm. Shape of pollen grains
merkedly sector- and sock-shaped; size different in the lwo subspecies,

Achene hlli_l];H.‘ variable with a certain diflerence between the sub-
species; colour fustronsly brown fo dark reddish-beown; surfoce pane-
fafe. Stgle boge prominently developed. npecked: shape variable but
normally different in the twa .\illih.li.[}f'l'i.vh. Bristles &, of varions shape
and longer than half the achene, or = laeking in ssp, pelusieis; harbs =
retrovse, of varying lengths.

Chromosome number different in the Twosobspecies.

F. opafastris s commaon in shallow waler sueh as along shores of
lakes, bul also in wel meadows, It is i le competitive in dense and lall
vegelation, IF is oflen avoured by the influence of fertilizing substanees
and enltural activilies such as cleaving operations,

The species forms lwo, partly interfertile subspecies distinguished
in chromosome number, morphology anainly quantitalive and micro-
scopic characters), ecology and geographical distribution.

Frot, Motienr, vol, 121, 158



NDRAWINGS OF SCANDINAVIAN PLANTS 9-140

ssge PAL USTRIS
war PALUSTRIS

[

sep PALLSTRIS
var LINDEERGH

ELEOCHARIS PALUSTRIS

Rol. Notiser, vol, {21, 15E8



bt SVEN-OLOY STRANDHEIDIVE AND HOLF DAHLGREN

E. palustris (L.} . & 5, ssp. palustris

|E. palustris ssp. microcarpa WALTERS, see also Opera Bol. 102} .
144

This subspecies is distinguished from the next one in the following
"I'I-:Iri"'li.""":

Stometal length (35— 39—48 (—56) .

Sterile busal glumes 2. Fertile ylivmes commonly shorter thin 3.5 mom,
midrib distinel or none-exislenl, hgedine mearging normwelly nareow or
none-existen! during prefloral and  floral siages. Receplecle densily
more than 30 froails per o of the rachis.

Follen tepglll (30— S4-—42 (—46) w, wicth (23—) 2730 3 .

Achene shape commonly pyriform in N Seandinavia and Finland
butl in the southern parts more often obovoid or inlermediale: length
(1.1—) 235 (—1.6) mm |el. var. !llrr(”:r'rrlrﬁi, waieldfy (OLR—) L0
[~ 1.2) memt (el var, findbergit), Style base pariable, often confeal nd
fonger than browdf; length (03— 0.4—0.8 —1.0) mm, wicth (04—
0.5—06 1 —0.7) mm. Bristes 3 or absent, normally rather thin: barbs
retrovse, often £ thin and of variable length,

Chromosome  niber 2n=16 (heleroploid  chromosome  numbers
e,

The cealogical preferences are samewhat different i S, Scandingvia
and northwards, T S, Scandinoein, where ssp. prlostris and ssp. eal-
goris are sympatric, ssp. polustris prefers fine sedimentary sabstrates,
+ rich in hemus omed pedriments. The distribution  there coineides
closely wilh tThe sedimentary plains. I'n N, Seandinaeio ond Fintond,
where ssp, palgaris does nob oceur, ssp. palustris is common also on
sandy, +ooligelrophic shores, bul the distribution here coincides closely
willh humian settlements along the shores of rivers and lakes,

The distribation pattern may be characterized as Enroasialic in The
sense of HULTEN. It is common in large parls of Scandinavia below
the timber-line but is £ Leking in the 5. Scandinavian highloods, 11 is
rither common in lesland bul is nol known feom the Foaroe Islands,
I the British Isles, ssp. pafustris bs resteicled o the soulhern parts,
It is rather common in Central Europe but £ rare in (he Medilerranean
ared.

A morphologically and ecologically distinct subpopuladion along the
shores of the Bothnian Sea, has been deseribed as wvar, Wndbergil
STRANDH.

Dot Xetiser, val, 121, 13



PRAWINGS OF SCANIMNAYIAN PLANTS 0-140 )

E. palustris (L) B, & S sop, palostris var. lindbergii STeaxon.

This variety is distinguished from (he main popolation of the saobspecies in
the following characters:

Clm stant, olive-green to bromn or geflowisl, corely pore geeen in the basal
two-thirds of the cualm,

Spike large and sfont, Feetile glumes darek, generally without mideib doring
prefloral and floral stages, Iater £ hyvaline. Recepfacte densifp (44— 532465
(—Ta) fraits pee cmoof the rochis, [In the main Scandinavian population of
sap. pelfgtrie G0—| 37 —47 (—57) Trnits per em of the rachis, |

Velene shape commuonly  pgriform; lenglh (14— La—100 (1.9 mm,
width (L9—) T.0-—1.3 (—1.4) ma. Style base £ conieal! length (04— 0.5—0.8
[—AL9) mum, width 0.5—0.7 mm, Sristles fecking, rorelp A,

This varviely is very common in g zone oatside £ poiglemis (L Scnulr.
sap, mntglomis along the shoalfowr shores of the Golf of Findmwd and the Golf
af Rathnia, where it often forms broad and distinet bells,

E. palustris (L. R. & 5. ssp. valgaris \WALTERS

[5. infermeding THUILL., . palpstris s. str. sensu A LOVE (as an incor-
rect proposal 1951, see Opera Bot 1042) p. 111 ]

This subspecies is distinguished from ssp. pedusteis in the following
characlers:

Stomeatal length (30— 54—7F0 —77)

Sterile basal glumes 2 or 12, Ferlile lumes normally mare thean
Ao mem long mideib normally distinel, Igoline morgins rather brood
and siloery during prefloral and floral stages, Receplacle density 2038
{4 fruits per cooof the rochifs,

Paollen length (A5—) S1—83 (—59) W, width (27—] $1—38 p.

Achene shape often intermediate between pyriform and obovoid;
fength (Ld—) £.4—1.8 (—L9) mm,width (10—} §1—1.3 {(—1.5) o,
Stifle buse conver or coniead (rarely concave| . offen somewhat brooder
than tong: length (04— 0.5—0.7 (—0.89) mm, width [0.5—) 0.6
O (—048) mm, Hristles & and elawengs pregsent, rather coorse amd oabant
s long ns the achenes; barbs relrorse. conrser Than in sspo palusiris,

Chromosome number 20=38, 39 (heleroploid chromosome nombers
OCCUT ),

This subspecies makes no special demands upon substrates and nuatri-
ments, bul prefers localities influenced by human activities,

The distribulion is “Euroatlantic” in the sense of HULTEN. In Sean-
dimrpive, the northern lmit mainly follows that of Quereus. In Finland,

Bat, Nartiser, val. 121, TiMiE



1 SEVEN-OLOV STHANDHEDE AND ROLF DAHLGREN

it is restricted o Aland (Alandia) and o the sonlhweslernmos!t part
ol the Finnish mainkand. 1 is only known from a warm spring in
Ieeland, bul is common on the Faroe Tslands and in the British Isles,
I is conmmon in Cenldral i'_'.ul'upi_r easbwards o The Ballie Sovie! Bepaldies.

Poland and Czechoslovakin; southwards 1o northern Jugoslavia, Swil
gerland and through S, Fronce o the western parts of the Therian
Peninsula,

Bob, Notiser, vaol, 12, 1948



Embryological Studies on the Haloragidaceae. 1.

Haloragis colensoi Skottsh.

By K. N, Kapil and S, Bala Bawa

Department of Botony

University of Delhi, Delhi 7

ARSTRACT

In Haloragis eodengoi the anther wall consists of 4 or § lavers, The tapetum
ix of the seeretory tvpe. Ity cells beeome binocleate (racely hicelled). The
middle tayers begin to degenerate at the time of tetrad formation. The cells
of the endothecium develop filrous thickenings. The epidermis persists thegh
its cells become flatlencd, Cytokinesis is simullancous, The pallen  grains
hawve 4 germ pores and are shed at the 3-celled stage.

The ovules are anatropons, bitegminal and erassinacellar. In the chalazal
region, a few ecells of the nueellos become conspicuous after fertilization aond
vrganize inlo a hypostase. The development of the embryo sac is of the Poly-
gomum Type, Fertilization is porogamons. The remnants of the pollen tobe
persist wp fo the 10- or 12.celled stage of the proembrya, The endosperm is
Cellular, The embryogeny conforms to the Carvophyllad Twpe. A feature of
special inlerest is the occurrenee of @ conspicucus suspensor haustoriom

derived from the basal ecll. The secd enal comprises 1 or 2 lavers of [laktenced

cells eontriboted by the onter infegument whereas the inper integument and
nueellus disorganize excepling o few cells at the tip, The pericarp is hard doe
tor the presence of an inner gone of sclerenchymatous Lissue.

INTRODUCTION

The Healeragidaceoe is a cosmopelilan family consisting ol 8 genera
amdd about 160 species (MELCHIOR 1964}, Its members are herbaceous
and grow on land, marsh or in water, The leaves are opposite, allernale,
or sometimes whorled. Some species display heterophylly, The plants
are monoeciouns and bear unisexual or bisexoal [Mowers willhk 4 or K
staimens and an inferior ovary containing a single ovule in each loeule,

Except for a couple of papers which deal with the life history of
Laurembergio and Myriophyllum, most of the published work refers to
lhe floral morphology, anatomy, and straclure of the ovale, Besides,
Lixa of doubtlfol affinities (like Cediitriche, Hippuris and Gannera)
have been grouped logether in this family. In view of the divergent

Feat. Wotiser, vol, 121, 103



12 K. N. KAPIL AND % BALA HAWA

opinions regarding the systematic position of some genera and lack of
sufficien! embryological literature, an investigalion on the life hislory
aken in 1562,

The presenl papser is the firsl in the series and concerns the embryology

of Haloragis, Lavrembergio and Myrioplopiinm was under

ol Haloragis colensoi and M. aspereinma,

MATERIALS AND METHODS

Buds, flowers and fruits were collected by the late Professor P Manesiw
frem the Rowval Botanic Gardens, Kew, England, during August, 1961 For-
malin-aeetic-aleohol was vsed For Fixation, After debvdration in the aleahol-
xvilene series, the materinl was imbedded in paraffin wax of 36 587C melling
point. The froits are havd and dif ficult o section. They were, therefoee, (reabod
with 20 per cent hydrofluvorie acid (diluted in 70 per cent elhanol} for 15—20
davs, and dehvdrated through the tertiary butvi-ethyl aleohol series before
ration. Sections were made at o thickness varving from 7 1o 18 microns
and stained with solranin and fast green.

EXTERNAL MORPHOLOGY

Haloragis eolensoi is a small, terresteial, branched and moisture-
serrabe margins, The

Iowing herb. The leaves are sub-opposite and have
inflorescence is o monochasial evme (Fig. 1 A), The flowers are small,
pedicellate, bracteate, bracteolale (bracteoles being opposite and hairy),
bisexual, lelramerous, and Ju‘litl.1|l|11||'|:|hi|' ll'-‘ii_,’. I B—D}. The .‘il‘]ll-llh are
adnate to the ovary whereas the pelals are free. and boat-shaped (Fig,
1 13 The stamens are arranged in bwo whorls and those of the outer
whorl are opposite o the petals. The filament is short but the anther
is long (FFig. 1 F). The ovary is inferior. teteacarpellary, synearpous and
tetralocular (Fig, 1 1) with each chamber having o single pendulous

evale (Mg 11, J), There are many styles and feathery stigmas as

the number of carpels. The froit is a d-seeded nul surrounded by o

persistent calyx (Fig, 1 G, H}.

MICHOSPORANGITM

Inoa young anther (Fig. 2 A, T3 the microspore molher cells are sur-
raunded by glandular uninueleate tapetum, 2 middle layvers. endothe-
cinnand epidermis. Some cells in the connective vegion show the pre-
sence of crystals. During tetrad formation, the outer wall of the epi-
dermis becomes slightly thickened:; middle lavers begin to disorganize;
and lapetal cells enlarge, become vacuolate and binocleate (Fig, 2B,

Bot, Notiser, vol. 121, 1148
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Fig. 1. Halorages colensod, o0, ovile A Twig bearing inllorescences. B. G

Yourng and old (lower baals, Ir, Open fower; Bracteales have Dbeen removed

E. Flower spread ool to show androcciwm amd betralocular gynoeeium. I, Stamen

showing shorl filwment and long anther. — G, H. Young amd mabure {ruils with per

sistent ealvy, — L Longitudinal and transverse seelions al ovaries with each loenle
containing one ovale A 15 B=EF =15:F %25 G=J » 1.

ol Natisir, vol. 121, 1488



14 R. N, KAPIL AND 5. BALA BAWA

E. F. G). Ocveasionally the nuclear division in tapetal eells is followed
by wall formation (Fig. 2 H). At the time of anther dehiseence. the
epidermal cells slightly protrode oot al some places and lend o wavy
contour to the wall. The cells of the endothecivm clongate and develop
fibrous thickenings, The middle lavers and tapelom  disorganize
although their remmants persist for some Hme (Fig, 2 0), In g mature
anther, the partition walls hetween the adj
the dehiscence ocenrs by a lomgitadinal slit,

enl lohes hreak down and

MICROSPOROGENESIS AND MALE GAMETOPHYTE

The eytokinesis in the microspore mother eells is of the stmultaneoos
Iype (Fig. 21—K] and the microspores are arranged in telrahedral or
decussate fashion (Fig, 2 L, M), They are surrounded by a thick sheath
of mucilage which dissolves before their separation. Soon alter ils
release from the tetrad, the young microspore increases in size, becomes
squarish and develops a thin intine and a thick exine. The mature
pollen grains possess 4 germ pores (Figo 2 N O (). R but oceasionally
they shis

Haperiures (Fig, 2 P}, The nueleuas of the pollen grain moves
to the wall before division (Fig, 2 N, A small generative cell is cul off
(Fig. 200, 1 bul as a resull of the dissolution of the separating mem-
brane il comes o lie in the cenlre of the pollen grain and divides to
produce 2 male gametes (Fig. 2.0).

MEGASPORANGITM

Initially each loeule of the ovary contains 2 ovalar primordia which
appear as small, homogeneous masses of cells (Fig, 3 A}, Soon, one of
these aborls and has been designated as the sterile ovale (Fig, 3 A, so).
The other primordiom develops into a ferlile ovale (fol. The initials
of lhe inner integument appear slightly earlier than those of the ouler.
The voung ovule continues o curve antil il allains an anatropous con-
dition (Fig 3 B—G). It is bitegminal and crassinucellar. The funicular
vascular supply lerminates al the chalaza: Al the time of fertilization
somme eells of the Tunieular epidermis elongate towards tThe mieropyle
and probably funclion as a leeble oblurator,

Al the megaspore mother cell stage the cells of the nueellar epidermis
near the tip divide periclinally (Fig. 4 G o produce 2 layers in the
micropylar region. In the chalazal region, however, a few cells of the
nueellus become conspicuous after fertilization due to the presence of

Pot. Notiser, vol, 121, 1'H&
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Fig. 2. Halerogis colense, A—L., Gross seclions ol anthers al varions stages. ol
developmen!  (dingrammalic) I Enlarged view of porticn marked “D7 in A o
show wall |.|_1.'|'|'-. il |||i|'|'1|-‘||||r|' mother vell \I:”_;r I "-|||;.1'||'|ji|*-;1 view of seclor
mzrked “E" in Bz nole the binveleate tapetal cells, — F—H. Uninueleate, binueleate and
rarebv) 2-tiored lapetal cells, — 1—K, Microspore molther cells undergoing  redue-
lion divisions. — L, M. Tetrahedral and decussate microspore tefrads. — N—0()
Shges beading 1o e development of Scelled pollen graon H. Avelolveed pollen
,'.*nlin A—0 “195-D. E - ik Fo R Ll

somite conlents which take a deep red stain with salranin. These cells
organize into a hypostase (Fig. 7 E. F). Usoally all the fertile ovales
in an ovary form seeds but sometimes 1 or 2 of them may degenerate.

A few abnormalilies were also observed, In 1 ovale the courvalure

Bat, Notlsrr, vol. 121, 1
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stopped half-way so thal the noeellus and the inlegumenls were more
or less al right angles to the luniculus: the nueellus projected out of the
integuments and conlained an embryo sac showing egg apparatus and
1 nuelens in the middle (Fig. 4 H). Another anomalous condition was
the ocenrrence of 2 atropous ovules within the same Incale, either ane
above the other (Fig. 31) or side by side (Fig. 31). In Fig. 3 H, | the
oviles show a funicular outgrowlh:

MEGASPOROGENESIS AND FEMALE GAMETOPHYTE

The female archesporinm is hypodermal and single-celled, 1 divides
tl'.'—l!im'rrmﬂ}' tey Formm 2 ]Hll'il".‘ll cell and a sporogencus cell (Fig, 4 A).
Some ovules show 3 archesporial cells, each of which cuts off o purietal
cell (Fig. 4 B), bul only | develops further. The parielal cell divides
periclinally to produce 2 superposed cells whereas the sporogenous eell
enlarges and funclions as the megaspore mother cell (Fig. 4 C). The
latler divides to form two dyad cells which in turn produce a linear
letrad of megaspores ([Figo 4 1. E). Occasionally o T-shaped tetrad is
organized (Fig. 4 F). The chalazal megaspore functions and the remain-
ing 3 degenerale in basipetal order (Fig. 4 G, H). A delaved divis
of the upper dyad cell sometimes resuolts in a trind (Fig, 4 1) where the

chalazal megospore funcltions and the other 2 degencreate (Fig, 405,
A double triad was also observed (Fig, 4 K).

The functional megaspore divides 1o form a 2-nucleale embryvo sac
(Fig. 4 L), Its nuelel move to the poles (Fig, 4 M|, Two successive
mitoses resull in 4 (Fig. 4 N) and 8 nuclei which organize into an egg
apparalus. 2 polar noclei and 3 antipodal cells (Fig. 4 0. P). The polar
nuelei lie in the chalazal part of the embryo sae just above the anli-
podal cells (Fig. 4 P) where they fuse to produce a secondary nucleus
(Fig. 4 Q). Frequently the antipodal cells contain starch. Fig, 4 B shows
an embryo sae with laterally placed egg and 2 elongaled antipodal cells,

FERTILIZATION

The pollen lube penetrales the embryo sae through the micropyle
(Fig. 5 Al Bolh the synergids disorganize soon after fertilization. How-

Fig. & Halorogis cofensod. (fo, fertile ovular primordinm; so, sterile ovalar prim-

ordivm|, — A, Longiudinal section of earpel showing fertile and  sterile ovular

|iril11llr:1il’|. — B, 51:]”1'5 in the III"'I'I'IHEFIIH'[“ ond curvabure of ovale which lae-

comes ansdropous ol 2necleale stage of embryo sac, — H. Abnormal ovole with

mucellns projecting oul of the micropyvle, — 1 00 Twin oviles, A 39 B—G
1T HoO< 86 1 =68 0 > H

ol Noliser, vol, 121, 1068
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ever, the remnants of one of them persist for some time, The antipodal
cells appear healthy up to the a-celled slage of the proembryo (Fig.
A G) but subsequently they degenerale and their identity is lost. Darkly
stained remmants of the pollen tube are discernible up o the 10- or
12-celled stage of the proembryo (1792, 5 1),

ENDOSPERM

The primary endosperm nuclens lies in the chalazal region of the
cmbryo sac (Fig. 5 Bl and divides in situ, Its fiest division is followed
by a vertical wall (Fig. 3 C). On the other hand, in H. asperrime, o usoally
transverse (Fig 3 I wall (sometimes vertical] is laid down, The second
division is transverse and results in 4 cells of which the apper 2 are
larger than the lower 2 (Fig. 5 E). Subsequent divisions lead Lo the
formation of & massive endosperm (Fig. 3 1F—1I). Hs cells are thin-
walled, vacuolate (Fig, 5 K), and contain starch. Although a lfew cells
of endosperm around the embryo lose their contents and disintegrate,
most of them persist in the mature seed (Fig. 5 1) and are filled with

reserve Food materials (Fig, 4 L.

EMERYO

The first division of the zygote is transverse and results in a small
terminal ecell ei, and a large vesicular basal cell ¢b (Fig. 6 A, B). The
latter divides verlically (Fig. 6C), and the former transversely (Fig.
61y to give rise to the cells ee and ed. The cell ee s partiioned by
a vertical wall whereas ed divides transversely to produce the cells m
and ¢f (Fig. 6 E). Although conventionally nr and ¢i are the derivalives
of the tier b, here they are derived from the ter cd and nof ¢h (see
SOUEGES 1940},

Fig, 4. Hiloragis- enlensor. ol andipodal cells: o0 epg: . inner inlegument: nuo,
nuceblus: of, ooter integument; pr, polar noeled; s, svoergid; sn, secomndary ouclens)
— Al L. young nucellus showing megaspore mother cell and  parictal eell

B. Same showing 3 sporogenous and parietal cells. — O Megaspore mother cell.

n. “3':||1| cells in division. I, F. Linear and T-'\c||.."||||'<! Vel el s, . H. Basi-
petal degeneration of megaspores of 2 telrmd. L I “Triads’. K. Double ‘triad’:
the micropyler shows functioning megaspore whereas the upper dyvaed cell of e
lower ‘triad’ is in division, — L—XN_ Twe and 4-nucleate embryo saes, . L.
ovule al the mature embryo sac stige, — P Embryo soe enlarged from (0 the
podar nuelei are lving above the antipodal eells. 0 Matore embryo sac, —

K. Embryo sac with laterally placed egg mueleus and 2 clongated antipodal cells, —
A—0 =30 D—IN 02 O 42 P—R < 692,

Fat. ¥Notiser, vol. 121, 1908
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The 2 daughter vells formed by the vertical division ol the eell e
iFig. 6 F), now divide by another vertical wall. al right angles to the
first. resulting in a quadrant (Fig, 6 G) which later engenders an octanl
(Fig. 6 H). Subsequent divisions in the liers of the octanl lead to the
formation of o globular proembeyo (Fig. 61, 3} which differentiales
into a hearl-shaped (Fig. 6 K) and (inally o mature dicotyvledonous
embryo (Fig. 6 L, The derivalives of ed close lo ch organize inlo a
short suspensor. The cells of the malure embryo contain starch,

The daughter cells of ¢b do nol divide bul enlarge considerably and
their bases [f into the apical part of the embryo sac (Fig, 60— K.
They show vac

olation and their nuelei become hypertrophied. These
cells constitule a suspensor haostorinm. Some of the proembryos showed
accewmulation of starch in the hanstorial cells. As the embryo grows,
this haustorinum begins to degenerate and ils remnants can be seen
above The suspensor in o mature embryo (Fig. 6 1L).

SEED COAT

Al the megaspore molher cell stage, each integument censists of 2
layers of cells (Fig. 7 A, Gl During the development of lhe gamelo-
phyte the inleguments show more than 2 layers in the micropylar
region (Fig, 7 B, H). With the maturation of the embryo sac, he outer
integument may become d-lavered (Fig, 74, 1) whereas the inner
epidermis of the inner integument begins 1o degenerate. The laller
disorganizes al the 2-celled stage of the proembryo (Fig, 71, J). This
is lollowed by the degeneration of the ooler epidermis of The inner

I"ig i ”ufn]‘ﬂ_l,u'.-. calensal.  (ad, 1|11!i||1|11:|| cellsy eol, eolvledon; elg; 1[-.'4,:|.'|1|.-'|':||4-;|
synergid; dsh, degeneraled suspensor bhaustorium; eoeb, cmbryo; eod, endosperm:

hgpp, hvpostase; i, inner integoments oo, nocellas; of, outer infegument; pemf, pro-

cmbryol pen, primary endosperm nueleus; pf, pollen fubey re, rool caps s synergid;

ah, suspensor hanstoriom; =us, suspensor: ws, viscolar supply: = eyvgoldel, — A L,
vvile alfter ferlilizalion, B. Feelilized cmbryo s primary endosperm noeleons is
Ivimg in the chadozal region; Co D Twoeeelled endosperan: first division of (he
primary cndosperm nueleus is. followed by a vertical wall in S cofensol (G nnid
transverse wall in B asperrima (D). — B, Four-celled endosperm. — F—H. Further
stages in the development of emdosperin; anlipodal eells are alse seen. — I Young
seed i Ls. showing pearly globular procmbrye amd persistent pollen Lulwe 4. L
mnbure seed (lesta removed) at dicotviedonows stage of embieryo, K. L. Enlarged
views of |11rrliu||:1 marked *K™ and L7 in I and J 1o show vacuolaie erndasperm
cells and reserve food malerial respectively. A =S B—F w3660 Go=3 HO1

wadsd oMk Loo=aal,

ok, Xotiser, vol, 121, 1968
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amlboas well (Fig, 7 E. K)o By this time the cells of the nucellus
increase in size considerably, show intense eavuolalion and develop a
thick cuticle on the epidermis. During further development (hese cells
as well as those of the inner epidermis of the outer mlegument also

start disinlegrating, and the outer epidermis of the outer inlegument

becomes stretehed (Figo 71, L), The matare seed is albuminoas; it
contains degeneraled tips of the inner integument and nucellus in the
micropylar region: a patch of thin-walled, tannin-filled cells in the
chalazal part; and is covered with the remnants of the ouler integuo-
ment.

PERICARP

The ovary wall can be broadly divided inlo lwo distinel regions; an
ouler zone of large, thin-walled cells conlaining chloroplasts and an
inner zone of small cells lacking chloroplasts (Fig. 8 A, EJ. These lwao
regions are sepurated by a few layers of clongaled, parenchymatous
cells which do nol undergo any signilicant change during further
development.

Initially the cells of the ouler epidermis are radially elongaled and
conlain irregularly-shaped nuelei bul al the 4-celled slage of the pro-
embryo hey enlarge laterally. The hvpodermis is distinguishable from
the adjacent yers by the presence of a lesser number of chloroplasts
(Fig. 81, F).

Al the voung globular stage of the proembryo the cells of the inner
zone develop uniform thickenings and become sclerenchymatouns (Fig,
8 G, Gl The inner epidermis consisls of Thin-walled elongate cells to

begin with, bt laler acquires sclerenchymatous hickenings  (Fig.
8 1 H). The selerenchymatous shell, contribuled by the inner zone of
the pericarp, lends hardness (o the mature nut,

SUMMARY AND CONCLUSIONS

In fedoragis colengol the inflorescence is a monochasial cyme. The
flowers are bracleate, bracleolale, hisexual. Ietramerons and aclino-
morphic. The sepals are persistent and adnale Lo he ovary, There are
4 stamens in 2 whaorls, The ovary is inferior and tetracarpellary, andl
the froit is a 4-seeded nut.

The anther wall consists of 4 or & layvers. The tapetum is of the
secretory Lype. s cells become binucleate (rarely bicelled). The middle

Bol. Notizer, val, 121, 1%H58
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Fig. 6. Haloragis colenson, (cof, colvledon; dsh, degeperated suspensor hausloriom:
re, roob cap: sus, suspensor; vy, vascular supplyl, — A Avgole. B. Two-celled
procmbrya wilth a small apical cell, — €, Vertieal division in basal cell. — 1. Four-
eeflied ||I'!|1=I|I||nr:r|r; lvwsal eells have |-|||uq_'1-|:L E L thhu-h ||~||1|il|,{ les the Toormm-
lion of globular procmbrye and hyvpertrophied basal eells K. L. Young and
mature dicotviedonous embrvos, — A—I =860 1 < 348; K =6d; L =346,

ot Notieer, val. 121, 1R
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layers begin Lo degenerale al the Hime of tetrad formalion, The cells of
e endolheciom develop fibrous thickenings, The epidermis persisls
though ils cells become lallened. The cylokinesis is simullaneons, The
pollen grains are vsually squarish and have 4 germ pores, They are
shed at the 3-celled stage.

Although 2 ovolar primordia are initisted in each locole of he leea-
locular ovary. only 1 develops inlo an analropous, bitegminag] and
erassinucellar ovule and the other aborts. VAN TiEGREM [1BY8) staled
that in Heloregis the 2 integuments are almost complelely fosed aond
this fusion extends up o the micropyle, However. in H, eolensof the
2 inleguments are distinct throughoul and never appear like a single
integument. The fonicular vascnlar supply terminates at the chalaza.
A few cells of the nucellus, situsled below the embryo sae, organize
inbo i hypostase.

|.'.\;||:1||:.' A .ki|'|g]1_r ]]}'I)Ul:ll't"lll:!l. .':r:*}].v.-'\lll::!l'g:ll ciell dl"l.'l'lulh.‘\ in Lhe Vg
nucellus, This culs off a parielal cell. The megaspore lelrads are mostly
lincar bul rarely T-shaped, Triads are also mel with, The chalazal
megaspore Tunctions and the development of the cmbryo sac is of Lthe
Polygononm  lype. Ernst (1908}, Mopimewsir (1908) and SAMUELS
(1912) recorded a 16-nucleate embryo sac in Gunnera (previously in-
eluded in the Haloragidacene). The synergids degenerale soon of ter
Fertilizalion. However, one of them may remain heallhy or some time.
The 3 anlipodal cells persisl after fertilization, The polar nuelei fuse in
the chalazal parl of the embryo sae just above The anlipodal cells,
Fertilizalion is porogamous, Darkly stained remnants of the pollen talwe
are discernilde up to the 10- or 12-celled stage of the procmbryo,

JoRGENSEN (1923) remarked thal the endosperm in the Holoragiceo-
ceae is probably Nuclear and devoid of hanstoria. While working on

]"l}:. s H-H-Ir-'eyr'f colensoi. |and, :|I|IiE.u.:ld'.|l colls; el 1'r|.|.|||.‘_r||; e, 1'|||iu'i[u'|'|'|1: hr”.l_.
|l_1-'|'lt'l‘-1:i5-1'! iiooimner inbtegument: ma, ooeellisg of, ooler .I!1|l,"HI,|H'H'|_:|'_ pranl_ |ar-
embrye; &f, suspensor haustoriom: oy, vaseulor sapplyl. A—F. Qutline diagrams
of Ls of ovales ot vorious stages ol development. — G, H. Enlarged views of
portions of integuments and nocellus from A and B Both integoments consist of
2 layers of parenchymatons cells in G but more than 2 lavers near micropyle i H,
I, [ Magnitied views of sectors marked “17 and “J7 in © and Dyoowler inbegu-
ment is d-lavered; inner epidermis of the inner nbegument is degenerabing ino W, -
h. Enlargement of portion moarked “K* in E; ouler epidermis of inner integument
has: started disorganizing whereas cells of nueellar cpidermis have considerably

colarged. — L. Porfion marked *L™ miagnified from F; noecllar epidermis slows
culicle: mmer infegument has disorgomized wheress inner lnver of onter integument
is eompressed and unhealthy, — A <98; B—D x61; E, F <35 G—L =692,

Baot, Notiser, vel, 121, 1068
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Myriophyilum alterniflorom STOLT (1928) also stated that the pre-
sence of Nuelear endosperm and suspensor baostorinm may be regarded
as general features of the family. However, in contrast to these state-
menls our observations indicate thal the endosperm is Cellular and the
lirst division of the primary endosperm noclens is followed by o wver
tical or a transverse wall,

The embryogeny conforms 1o the Garyophyliad Type. A fealure of
special interest is the oceurrence of 3 conspicnous suspensor haustoriom
derived from the basal cell. It bears o remarkable resemblanee with
the synergids, and o 3-celled proembryo can be easily confused for an
ege apparatus. Such an error was actually made in Hypeconm (Pa-
pareraeear] in which HEGELMAIER (1878 inlerpreted the haustorial
cells for synergids |see GUiGNarp 1903}, The mu
dicotyledonous and straight.

The seeds are small and albuminous. AL malurity the testa comprises
I or 2 layvers of flattened cells contributed by the outer integument
whereas the inner integument and noeellus disorganize excepling a few
cells al the tip. The pericarp becomes hard doe 1o the presenee of an
inner zone of selerenchymatons tissone,

ure embryo is large,
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Critical Comments on the Use of
Statistical Methods in Chemotaxonomy

By Hans Runemark

Instilute of Systemalic Bolany
Unaversity of Lunud

ABSTHACT

The investigations as vet published, dealing with comparisons of presence
aned absence of spols in chrematograms, have usually been restricted (oo
single {or a few) individuals of each laxon, Normally no statistical calenlations
have heen made in connection with interpretations of resemblances or dis-
similarities between chromatograms from different taxa, Nyros & al. have
recently introduced the wse of data concerning the siee of the individool spols
in the comparisons. They have also recommended a statistical treatment in

comparisons between differenl chromatograms in order o avoid subjechive
evaluations.
The following main objections to the statistical treatment of the data in chro-

nudograms may be raised. — (1) The seanly data presented, which do ool
include any information aboul variation, make normal statistical caleulalions
inadeuute, (2] Statistieal treatment of quanfitative features can hardly D

relevant in this case, as relationships etween the siges of different spots in a
chromatogram o a consideralde catent depemd on the solvent system used,
Thus, a stalistical treatment may lead (o different mterpretations aboul chemical
similarily belween the same laxa depending on the solvend svstem osed.
(41 An nalimited pumber of eocfficients of association ean be nsed, Therelore
almost any hypothesis held by the investigator can be supported, provided a
suttalide coeflicient is selected. (4 A pumerical estimation of e sonalacity
between different chromatograms may be defensible. However, the coeflice
chosen by Nynos & al either inadequate (the eorrelation eocfficient) or
prsuppose conditions rarely fulfilled by data available (the coefficient of
similarity, the matehing coefTicient, amd the hiochemical distance,

A Detler understanding and vse of the dota in chromatogroms can only be

ils

achicved by analyaes of quantitative and gualitative varviation within aod -
Iween populations in different taxa onoa large seale.

INTRODUCTION

Ixata on chemical compounds. ez, ditferent amino acids and phenolic
substances, have been used o an increasing extent in plant axonomy
durimg the last decades. In several c¢ases The distribution of suech com-

fint. Notiser, val. 121, 1968
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pounds has given valoable information aboul relationships  hetween
laxa, which could nol have been oblained by using morphologic, exlo.
logie, and 1'N|u'l'it'|'|1‘lr|:1]- dala alone (ef.. eg, the invesligalion on Vield
by Stismins & al, 1963),

The increased use of chemical compounds in taxonomy depends
mainly on the development of simple and rapid methods for tracing
small amounts of sobstances, such as paper-chromatography  (now
usually replaced by the more sensitive and efficient thin-laver chro.
malography!. and in speecial cases gas chromatography or electro.
phoresis,

Very efficient standard methods for thin-laver chromalography have
recenlly been worked oul (el eg., Nyosm 1864). The componnds in-
vestigaled, eg phenolic subslances, are extracted from leaves, flowers,
seeds, ele, by means of a suitable solvent, They are separated in thin-
layer chronulograms usually processed in two directions, The different
compounds, oecurring as spots, are visualized by treatment with dif-
ferent reagends and are usually observed in uliraviolet light. The data
obtained by such & method ecan be analysed in different ways,

(1) The compounds can be chemically idendified, their chemical
affinities can be discussed, and a hypothesis for their Mogenesis may
e presented. Such investigations have been made, eg. on the minl
oils in Mentha (REITsEMa 1958) and the depsides and depsidones in
the lichen genus Bhizocarpon {RUNEMARK 1936 In these cases a num-
ber of related compounds oceur as substitutes Tor easch other in dif-
ferent taxa. Such compounds are apparently prodoced within the same
metaholic system by minor alterations in the enzyvmalic processes. In
Mentha, Berrsema (Le) has shown thal bwo allelic genes maw be re-
spomsible for the production of a spearmind or a pepperminl type of oil,
respectively.

(2] Chromatograms from different baxa can be compared with respec
lo agreements and differences in the oceurrenee of spols. withoul any
altempl to identify the substances. In order to make bheller use of the
informalion in the chromalograms the amount of the compounds (i.e.,
the size of the spots) have also recently been included in comparisons
tlawanrska & Nypom 1967),

The method outlined vunder (1) gives the most valuable information
from a biological poinl of view., However. such investigalions are very
laborious and require o good training and experience in chemisiry
rarely held by taxonomists, or g eooperalion between a laxonomist and

a specialist in organic chemistry or biochemistry,

Lot Natlser, vol. 121, (08
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Fig. 1. Spots of phenotic compounds investigated in Mentha arvensis L. ageatican L,
aned their pulative hybrid derivalives (from OLssox 1967,

The other method, outlined under (2). gives much more restricted
information, s advanlage les in the simple and rapid technique, which
also makes possible investigations on a large scale, The pattern of spots
obtained in a chromatogram may be regarded as a “chemical finger-
print™ of the actual group of compounds in a taxon (or individual),
Different “fingerprints” may be compared, bul considering the fact
that 1he constitution of the substances causing the spots is unknown,
resemblances and differences must be interpreted with muoch eaulion.
The method., cautionsly vsed. may in many cases give indications aboul
relationships of  considerable  laxonomic inleresi. However, il can
scarcely be recommended as a taxonomic standard method, but should
L restricted Lo special problems. such as the origin of hybrids and allo-
polyploids or the effects in o certain malerial of geographical or eco-
Iogical isolation.

In order to avoid subjective evaluations Jawonrsga & NyBoM | 1967
have recommended a stutistical treatment of comparisons between dif-
ferenl chromatograms. For qualitative as well as quantitalive compari-
sons Lhey sugges! & number of coelficients of association. These coef-
licients have been tested on phenolic compounds in leaves in some groups
of taxa, the relalionships of which are relatively well known, such as

Bat, Notiser, vol. 181, 163
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Table 1. Ghevurrence of spobs of phenolic compounds in Wentha orvensis L (2n=72),
aptredicn Lo (2n=061, and theie putative hybrid derivalives (exbrocted from Gnsson
197; ef. Tab, 4],

Palyploid levels (2n)
Spot 1o T8 80 90 96 120 132

15 4 - -

I AR = — =; = =
ML ek e ek } t+ 1
e R U PR R — = — }

= S ' — + 3 =

I
4 i RO e = == — !

i Ml e e R o — = = }

T P R L e — - - -
. (.

v [ e e P et O - - -

| R Ty p i ATy P o = — — == £ +
B T e p A i — — — } =

P e e e

Number of spols ... 11 ia 17 & R I 4

Seri fraga atzotdes Lo, eaesio L, and their putative hybrid (Jawonsia &
Nypoym 1967). Brossicn eleracen L., compesteis L., migra L) Kocw,
and Lheir amphidiploids (Dass & Nysos 1968), Mentha arpensis Lo,
erepracfica Lo, and their presumed hybrid derivatives (Opsson 1967).

Two objections can be raised against the empiric melthod used in lests
ol The coefficients.

(1) There are reasons o postulate a rather wide varialion within
taxa hoth qualitatively and quantitatively concerning the phenolic
compounds investigaled. Therefore. the only adeguate tests are those
of the actual parental individuals and their primary hybrid derivative

Nat. Notiser, vol, 131, 1HES
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i ;|]Il]1]ljl|iiﬂuitl. As the p]'udlu'lin]l ol 1||I1.'l||r|it' subslanees 1'i'|'|;|i]1]l\.' I
i T aneesd |rll.' (he environmenl of, Bann & al. 1967 nuiy malerial
cultivated under uniform conditions iy e taken into aeeount, The
first of these demands is not fulfilled in any of (he three cases in-
vesligated, The second demand is apparently nol fulfilled in the S
frevgee investigation as herbarinm malerial has been wsed. Therefore
the resulls of the tests as vel performed have lille valoe Tor an empirie
vl tion of dilferen! coelficienl s

Bilion can be Tormed,
Therefore if o suitable coefficient is chosen almost any theory held by
the investigntor can be supporfed. An empiric evaluation of the use.

(2 An unlimited number of coefficients of asso

Fulness of different coctlicients by tests in o nomber of planl groups
willl. known relalionships ean searcely be regarded as adequale, as
Hhere are reasons to believe, thal the very complex biochanical condi-
fienas invalyed i the |:|rm|1u'li::-n ol e subslanees 1':|'|I.~.i|'|;_; .‘\IIHIH. may
e chissimidar i different planl groups,

5TA

TICAL ANALYSIS OF QUALITATIVE, FEATURES

The eomparisons of chemical resemblanees between laxa have as

yiel :IILIL'HH.\' Lo based on t_'lll'-HIIL'lIuli.f]‘l_ll'l'lh [Fom o .\iillgh' more or less
“E'{']J['i'.‘\l‘ll|:l|i'|.'i'h individuoal of each taxen, The chromalographic dala
have usually been I:['t'\i'l]ll‘l_! in lables (ef. Tab, 1), in which he pre-
sence ol a spol s ndicated ir}.' a + and the absence I]}' i . JAWORSKA
& Nyson P67 suggested a numerical estimalion of the biochemical
similarities belween dilTerent laxa. For comparisons between taxa the
following fealures are of major inlerest from biological and statistical
poinls ol view,

i1 The number of spots tn oeach toron. The absolule number of
f-

licient in most numerical caleulations, From a bological poinl of view

sjuils i laxon has o considerable influence an the size of the ¢

this feature seems to be of restricled value. A division ol & bxonomic
coanples by means of their differenl nombers of spols will usually be
i equat e,

(2} Spds oecorring inoafl farea. Spols oceurring in all investigated
taxa are of no interest in comparisons and have to be exeluded in any
numerical analysis, Soch o freatment agrees wilth SOKAL & SNEATH
(1863 po Y. who stale thal A similurly absurd procedure would be
the introduction of positive malches lor characlers thal are invariand
over the group of sludy™, bul is contrary 1o Jaworska & Nvgos (1967,

k| Bor Xotl=or, val, 131, 0GR



34 HANS HUNEMARK

(3 Spots ocenrring oo stigle daeon, The mumber ol apols resteicled
to o single taxon are ol considerable importance for the discussion of
the degree of ils isolalion from olher taxa,

140 Positive matehes, A Iﬂ'l.'\-llli‘l.'l" manbeh, 1.e. a sl oeeurring in twao
Lsa compared. is a very sbrong indication ol the occourrence of an
identical metabolic system. A spol restricled o bwo taxa only, may be
ol special interesl in comparisons including more han hivee Baxa, Such
Squalified”™ matches are generally of greater biologieal importance than
Snormal” ones, especially if the number of Laxa compared is large,

13 Negetipe mafelies, A negalive malch, Le the absence of o spod
in two taxa compared, may be coused by different featurees: o) both
laxa wholly lack the biogenetic system necessary for lhe production
of The substance causing the spol, (bl both tasa have he necessary
biogenetic system. which is, however, blocked at different points
(] hoth taxa have the necessary biogenelie system. which is hlocked
al the same poinl, (d] both taxa have the necessary biogenetio sysbem,
but the amounts produced are too small o be raced in the chromato-
grams. The conditions under () must be regarded o be eather com-
maont on accounl of the complex biogencesis of almos!t any parlicular
subislance. Therefore, a negative match is no strong indication of hio-

chemical idenlily and must be assigned considerably less signiflicance
than a positive match, A distinction of “qualified”™ negative malches
Wl “normal” ones seems 1o be rather inodequate owing to the dif-

ferent possibilities for the absenee of o spol. discussed above.

(6] fifferences, A difference, e, o spol cccurring in one of 1he xa
compared but not in the other, may be caused by an actual qualitalive
dissimilarity hetween the taxa or merely by the production of oo small
an amount of the aetual compound in one of the axa. As there is no
method for separating gualitative gond coneealed gquantitative dissimi-
larities, the importance ol differences is ditficull 1o evaluale,

OF course other features are of interest in qualitalive comparisons.
e, Lthe fixed association of 1wo or more sprrls or the VICHFHNS CeCHr-
rence of g number of spols in different taxa, Soch features, however,
cannot be extracted from the resteicted informalion in single chromato-
grams. A mulliple comparison instend of one, based on pairs of taxa,
seems preferable, bul is hardly |J-l'|.‘\hi]|n]l," o perform in an ;u;lvr[u::ll.'
the laxa (or

way, The multiple comparison oblained by cluslerin
individuals) as in a dendrogram (of, SOKAL & SNEATH 1963) can hardly

Bal. Noliser: vul. 121, 1968
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be recommended since the relalionships beltween the laxa compared
may very well be mullidimensional.

An unlimiled nummber of copfficients of association incloding lealures
of biologieal inlerest, diseussed above, can be erealed Tor o comparison
bl we e imirh‘ of Iaxa, SOKAL & SNEATH (1963 discossed 13 <uch
cocllicients, Jaworska & Nywos (1967 restrictoed themselves o the

two most commonly used. L, e malehing coefticient and the coef-
ficient of similarity (Faccard’s coefficienl or the paived affinity index),
The formulas for these coelficientls are as follows:

1T o T e P
I_ Fhe eoefl. of similarily
pto-td p+d

The malching coeff.

In the coefficients p means positive malches, n negative matches.
and o differences. IF tThe number of spots incloded in the investigalion
are N, it follows thal:

N=p-+n+d and therefore N—n=p-+d.

The Tormulas for the coeflicients can therefore also be wreitlen:

p+n

N The eoeltl, of similarity

ye " o ]
I'he malching coeflf. .F
N—n

Both coelficients vary belween 0 imo resemblance) and 1 (idenlity),

Jaworska & NyBoas (1967 cconcluded thal the matching coefficienl
is to be preferred as il also lakes inlo account negative matches. which
are nol included in the coeflicient of similarvity. This stalement. how-
ever, is lalse as bolth eoeflicienls ean be wrillen as Formulas in which
positive malehes (p| and negalive malches (n) are variables together
with N, which is o constant {ef. above,

In bolh cocllicients therefore |:n:-iili'|.‘4,' and HI'.‘:'IH\.'I‘ muiehes |I||Jl_"|' nn
important role, In the matching  cocllicient  positive and negalive
ilches are given Lthe same weighl, In the coefTicient of similarity
negalive malehes have considerably less influence than positive ones.
Thus, trom o biological point of view the coefficient of similarity seems

1o have some precedence. This coefficient has also another advantage.
If the number of laxa included in the comparisons inereases, it is most
probable that the number of compounds (N) will also increase, eg., by
spols restricted to every taxon added. In this way the matehing coef

ficient of all comparisoms will increase because of the establishment
of an increasing number of negalive matehes, which are only partly
balaneed by the higher ficure for N, In the coefficient of similarity the

ot Motiser, vol, [2], 180
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Table 2, A mosdel showing the infloence of the number of spots oo the similarily
cockficients, Further éxplanation in ihe fexi,

S T o tiie | 1 ol
Taxa compared Positive Negilive [l Terences Ligell, of

i behaes matches similarily
Specics A the hivhirid 20 1 0,67
Species B — Lhe Divbrid 1 20 133
.'-I|||1'1'i|'w. A .\I-J_H'I'.Ir'\ I kil Lh Tk

incredsed number of negalive malches will he well baluneed by 1he
increasing number of spots (N), which makes the denominator (N —mnj
constunt. Therefore this eoefficient is independent of the number of
Laxa compared,

In both formulas given above, such hiologically important features as
positive and negative matches as well as ditferences are faken into con-
sideration, De nolice is also laken of spols oeeurring in a single taxon,
as they inercase the number of negalive malehes in comparisons be-
Pween obher laxa, T “gqualified” posilive malches are regarded to be
of considerably greater importance than “normal”™ ones, p can be ex-
changed for, ex. py+2 pe (py “normal”™ positive malches and pa “quali-
lied” ones|.

Noattention, however. is paid to the number of spots in each Lison,
It can be demonstrated in g model that this number has @ considerable
influenece on the coefficient values. Thos, a comparison can b carried
ol belween o species A having the spals nos 1—20 ad a0 species B
having the spols no. 2130, The hybrid between these species is pre-
sitmed 1o have all 30 spots (20 reecived Trom the parent A and 10 from
the parent Bl As no negative malches oceur in any comparison the
values of the coefficienl of similarity and the matching coefTivient will
be the same. From Tab. 2 s seen thal the coellicient for the compari-
sons with regard 1o A and the hybrid is 067, while being only (033
when Boand the ]‘I_"..'ljl:'id are invelved, The cocilicien yalues are
apparently an inadeguale expression of the biological relationships in
this case. It is evident that similar conditions have influenced The
resulls in previous investigations, e.g. in the comparisan helween Sari-
fraga nizoides L. caesia L., and their pulalive hybeid (Jaworska &
Nypos 1967) as the parents have 23 and 7 spols respectively  (spols
occurring in all three taxa excluded), and in Menlfho (OLssoN 1967),
where the number of spols in dilferent eytotypes varies helween 7 and

Rad. Notiser, val, 121, 18
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Talde 3. Tabuluting of paiced comparisons belween Memthe arpensis Lo (20 =52

agueatice L. (Sn=06), and their polative hybrid derivadives. The table i= based on
information given in Fab. 1.

Comparisons Pusitive matches Negalive Dilftereiice
- 3 e remees
ol eytolypes o | qualified nnitehies
72 i J i 1 15
T2— BY ... i 1 12 12
T2— 90 L.oi.i ;| - 114 13
T2— DB Lol b — X 1%
T2—120 0 . eies | — 12 In
F—=T3E - ol 2 15 B
ThH— H osaa L] 1 1 1
T O fi I 17 7
TB— W ... ] b 14
TR—E20 L. li 1 I i
8132 Uaaes a — 2 (1]
BE— B0 L. h 14 11
Bl— 96 ..., 11 - 5 12
Bd—120 . oueann B 10 14
B—132 Ll a - 12 14
B ad .., ... & — 12 1%
BO—I120 ... 1 1a 12
132 ... A — 14 L
LR i { | 7 1 H 15
1R B 3 LH 11 11
la—132 ... 1 d 16 4

18, From a biological pointl of view this faclor causes i syslemalic error,
but theoretically some correclion may be possible. 1t is difficult to
realize. however, how such a correction could be carried out practically.

Conelusions. Hesults Hke those figuresd in Tab. 1 must be inler-
preted with much caution as (a) they are based on single individuls
of each faxon and (b the chemical constilution of the subslances re-
presenlisd as spots is unkown. Besides, the absence ol & spot inoa chro
milogram may merely depend on the occurrence of oo small an
amount of the actual substanee. Therefore qualitative differences Tonnd
neay in reality very well be concealed gquantitalive ones,

On aceount of the restricted value of the dala available it is highly
gpuestionable if any mumeric analyvses can be defended. The mos| ade-
gunle treatment seems Lo be o tabulation of the comparisons in aceord-
anee wilh Tab, 3,

If statistical caleulatlions are performed. they should al least be re-
stricied to cases; in which the compared taxa have a relatively similar
number of spots. As 1o the choiee of statistical formulas the coefticient

Bt Natlser, val 18], 1R
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ol similority seems o have some precedence,. Possibly it onght to be
modified in such a wayv, that p is exchanged for p-+2 ps. where py
menns normal” positive malehes and pe “gqualificd” ones,

STATISTICAL ANALYSIS OF QUANTITATIVE FEATURES

Jawonska & Nyvposm (1967) have introduced quamtitalive analyses,
L, compirisons of the size of The spols in chromalograms, in order o
make betler use ol the dida available, than inoa presence/absence
analysis,

The studies as vet performed have been made on phenalie compounds
in leaves of single individuals of eaeh taxon. There are reasons (o presume
gread variation in the smount of suech compounds bolh within and be-
bween populations of a taxon. Apparently also chimatic and edaphic
conditions as well as the age of the individual plant or organ have a
considerable influence on the amount of a substance prodoced. There-
fore quantitalive comparisons must be interpreted with even more can-
tion than gualitative ones. An analysis based on herbariom material oas
i JAWORSKA & NYROM [ 19W57) seems ralher inappropriate:

Nveosm & ul, have suggested statistical methods Tor the interpreta-
lion of comparisons based on quantitalive features. From o chemieal
point of view some comments on such a treatmenl may be made,

(1) For a single compound there may be an approximalely linear

connection belween the amounl of the substances and the size of the
spob. Therefore no serions objections can be raised Lo gquantitative eone-
parisons from this point of view,

2] The size of g spol is mainly determined by bwo Betors: (a) the
amount of the compound in question and (b the solubility of the eon-
pound in the solvent system chosen [or processing ol the ehromalo-
gram. o bwo different solvenl systems the same amount of a sab-
stanee may cause spobs of very different size. Thus, different resulls

iy be obl

wed concerning biochemical similarilies in g group of laxa,

il diflferent solvent svstems are used,

An unlimited number of cocfficients can be used for calenlalions of
the guantitative associalion belween pairs of baxa (or individuals).
Nyvposm & al. have chosen the correlation coelficient. Becanse of the
luborious caleulation of this coelfficient they have suggested as an aller-
nalive the taxonomic distance (of, SOEAL & SNEATH 19631, which has
Been renamed as fhe biochemical distance. The coefficients will be
eximined helow.

Bty Notiser, vol, 121, 11068
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The corvelation cocfficient. The correlation coelficienl is an esli-
iile of the degree of covarialion bebween vartables in a pumber of
samples, Thus a correlation coelficienl may be caleolaled, eq., o
estimate the covarialion of Lhe size of the spots nos. 1 and 2 inoa nom-
ber of chromalograms. A correlalion coeflicient based on bwo chro-
milograms, each representing one laxon, as suguesied by JawoRska &
Nvposm (1967) is an absurdity, A caleululion, however, is technically
possible. iF the size of the differenl spols in taxon A s leeated as one
viriable, thal of faxen B as another variable, while the differenl sub-
slaunces represenl the mdividuals. A coefficien! oblained by such a mis-
application has of course o meaning,

Generally, il can be stated that the use of the correlation coefficient
as-an estimale of similarity is an abose as such g coeflicient s solely
air expression for the degree of covariation of variables

Biochemical distance. Jawonska & Nvisosm (1967 suggest e hio-
chemical distance, as a more easily caleulaled substitule for the correla-
tion coelficient. It is ealenlated according to the following formula:

m
Binchemical distance 2 (A;— Ap0¢
fut

[ this tormuola nomeans the totad number of differenl substances
studied, A and Ay the areas (in mm?} of the corresponding spots of the
taxonoamic units j and k. The formula means that the differences in
size of the spots of every single substanee are ealeulated. These dif-
Ferenees are siquared and summed. The som oblained is the hio-
chemieal distance. A low value indicales good agreement wherens a
high value expresses considerable biochemical differcnce belween lwo
taxa compared,

The bicchemical distunee is o frue estimale of similarity, in conlreasl
to the correlation coefficient, According o JAWORSKA & NyRoM (14967)
the biochemical distance seemns to vary in ahoul the same way as the
correlation coelTicient. The coefficients are in reality wholly independent
of el alher, Some critical comments concerning the nse of the hio-
chemical distanes may be made,

(11 The formuls may be generalized and wrilten

il
Ii = }.: ..11""‘-”. n
i=1

[n this foermula B means a generalized biochemical dislance, x is @
vitriable exponent, and the verlical lines surrounding Aj;— A indicale

Bot. ¥atierr, val, 191, 1M
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that all differences are expressed as positive numbers, In the calenla.
tionn of the biochemical distance JAWORSKA & NYROM (1957 used the

exponent x =12,

Ancinvestigation of (his malthematical expression shows that il < — 0,
then B—d. where d is the number of qualitative and quantitative oif-
ferences in the comparison. 1f x —= o2 the value of B will be dominated
by the lurgest difference, while others are negligible, These exireme
vitlues of x are of course uninteresting from o biological point of view.
bl give valuable information concerning  lendencies, Starting  Crom
x=1 {i.=, the differences are simply summed). o smaller value of x
e, =172, i the sgquare roats of the differences are summed) will
mean Thal the importance of the number of differences inereases. while
the importance of the largest differences decrenses. On the conlrary.
higher values of x (e, x=2, a5 1 the calealations of Nysos & al)
will mean that the importance of the absolute number of differences
decreases, while Targe differences will have an inereased infloence on
e value of B. Thus, the choice o the exponent in the mathemalic
Formula has a very large influence on the values of the coefficient. and
therefore also on the inlerpretations of biochemical similarily of luxi
studied. From a biological poinl of view il seems difficull to give pre.
ference to any of the exponents such as 172, 1 or 2. Therelore, only in
smses where o number of different exponents give similar resulls,
adequale conclusions ean be drawn,

(21 Necattention is paid Lo the lolal size ol the spols i the Baxa com-
pared. The variation in this featore may be considerable, Thus, in the
six evtolypes of Mentha tabulated in Tab, 4 the tolal size ranges from
LEL ™ 1o 421 mom®, IF bwo taxas both having a low lotal size of the
spods, are compared, the biochemieal distanee will in mosl eases be

sl ]J"!'l'hl!i'l"lll"l'l.']}' ol he resemblance of e echromatograms, The

Lotal size of the spus in g laxan is mosl cerlainly of Hi'l'IIIHI:II'I\' -
|1nr|;|.m-:- Trom & |riuiula,;it".|| Emi||| ol view, Therelore calealations ol bio-
|.'|'|!'|“i!'-'|! I:III"'iIiI“['i' hlllr'li]l_i III' !'l'.‘\li'il'll‘[l I l_'llllll?ilri.‘ilfll\ IH'I\TL'I.‘“. |-'|.\i|
having approximalely the same tolal size of the spols. A corvection
for this systematic error is of course conceivable, but may be difficult
to perform in o bhiologically and stalistically acceptable way,

(4} The cocfficient is wholly based on quanbitative differences. This
fact is not necessarily of vital importance for ils usefnlness, as there
15 o way of separating qualitative differences from concealed gquan-
Litalive ones (cf p. 34,

Eok, Noti=ier, val, 12, jBdE
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Table 4. The ovcurrence and size of spols of phenelic compoumds imveskigated in
Mentha ervensis Lo [2n=72), equalicn Lo (2n=906), and their potative hybrid deriva
lives (from Orssox 1967

il 5 T a
- ] i [
Spot no. Polyploid levels 2n)

T TR 54 LW} 4G 120 Lz
| S etk i8] ol Al 1 13 25 ]
1 a5 20 o5 4 1%
- R Ol A - H) A1 40 alb M i
N g g e -— i 16 15 a5
R LT T & i —= - 14
B N T L T — i 1% ] i -— ]
i) " I M 20 " L LH] 5 20 —
0 T e o ]

B iererae sy b - b [ (L1
T R o B = B =
e A b — i - - —
| S e A ¥ a ] a — 2 — —
13 B - b L]

I ) de e e 11 Lk 12 1: It 12 -

o I o e L1 - 20 — 25 16 12
L E)| b 1L}

EF iveysiwsitivswdie — 12 13 — 16 ~

B e ] - - — - - —
P e all — — — - —

|| e e Y o D — — — — - —
A e S e - A0 16 16
o e — 21 —

.2 Sy PR oy - s — — I2 12 —
e L R — — — — b — —
cli | e PR b

BT SR y -- - - —_ - A - —
e S 12 Ak

B S e H &
W T T — - - - 25 It
Al T TN e . - 0 — = =z 14 =
il e e e 8

P'otal size of spols.,, 231 294 286 182  §21  28% 141

Conelusions, Tabulation of the size of the spots in differenl taxa
fel. Tab. 3 gives of course more information than merely o presence/
absence stalement {ef. Tab. 1) and is henee definitlely preferable.

Nyposm & al, have soggested o stalistical evalualion of e bio-
chemical similarity based on the differences in size of the spols. As Uhe
spol siee s conlrolled nat only by the amount of the subslance in
qquestion bul also by the solvent syslem used {or processing the chro-
matograms, any evaluation of statistical ealevlations secms inadequale.

A slatistival lrealment may possibly be defensible in special cases,
The coetficienls suggested by Jawonrska & Nyveos (1967, however,

Hat, Notizer, val, 121, 1H8
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can hardly be used. Thuos, the correlation coefficien! can only e cal-
culated by a misapplication of the formula. Besides it is no estimate
ol similarity. The values of the hiochemieal distanee are heavily in-
Nuenced by the choiee of exponent in the formula and by the otal size
of the spots in the Laxa compared,

SIGNIFICANCE TESTS OF COEFFICIENTS

A mumerieal estimate of Lhe similarity belween different cliromato.
Frams, each reprosenting o single taxon, may be defensible. Calenla
tion of the significance [or g difference between two chromatograms
le.g., representing two laxa) is an absurdity, as all signiliconce tesks
presuppose informuation abool variability, SoRan & Ssearn (1963 p,
4100 also state that “The heterogeneily of the column vectors mikes
ardinary tesls of significance inappropriale”,

The same authors also state that “However, lncking betler ones we
might employ the conventional tests as rongh guide lines. Thus for a
simple associalion coelficienl, such as 5., [malching coeflicient| and
8

nonvial as an ;IEI]H‘H-);.i!ll:l“llli“. Such a ¢

] coelTicien! of :'\;lllil.'--ll'i‘i\."i we may use the standard error of the bi-

culalion s |!I:I|Iu'll'l.:l.li.i':i":.‘
unlenable and the result meaningless. .

The imporfance of signilicance tests have generally been overesti-
mabed by biclogislts. Thoas, e the genelic diversily in oulbreeding
plants makes it possible to find a sigoilicant difference in almost any
character provided sulficiently large samples are chosen ief, SOKaL
1965 p. 3490, Thus, lack of significance [or differences in sueh g test s
psually only a consequence of too small samples. From o laxonomic
point of view the main interest should be concenlrated 1o The size ol
the difference and not (o significance Lests,

GENERAL REMARKS ON CHROMATOGRAPHIC CHEMOTAXONOMY

The investigalions as yel published, dealing with the ocenrrence and
size of spals in chromatograms, have mosily been based on a single
individual ol each taxon, In sueh a seanly malerial comparisons ased
om slalistical ealewlalions seem ralher '|I'|;|{]t'i'|ll.'i|t'. A beller understand-
ing and wse of the dala in chromalograms ean only be oblained by
:ni.'lh'u':\ of :|i|u|il.'|li1.'r and L]uunﬁl.'[lln'r varinhion within and between

populations in differend taxa. In such o case, appropriote slalistical
methods can be applied. Only few atlempls 1o siudy intraspecific
variation have as yel been performed, eg., in Lethyros by BRUNSBERG
(1963,

Wb, Mattser, visl, 120, 198
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Contributions towards a HRevision

of Monsonia (Geraniaceae)

By Lars FE. Kers

lnstitute of Bolany

Universilty of Stockholm. Stockholm 50

AHBSTRACT

The author gives some eritical remarks concerning 1. Kxvrid's monographic
treatment of Wonsonia, Secl, Dmbellatoe Kxvrn and sect, Rolandolae KxoTn
cannot be upheld and their species are easily placed in sect. Plomosoe Boiss,
The author nkes the epinion that the genus Monsondne is best divided into the
Following three sections: MWonsonfa, Mumosee Borss, and  Barbatae Borss,
A new species is desoribed from SOW. Afrviea (Monsenia triloheata, sect. Bear-
fealare)

NOTES ON THE SECTION PLUMOSAE BUOISS.

In his monograph, B Ksvrn subdivided the genas Mansonia inlo
seven seclions, Oul of These, The Tollowing five were described as new:
ﬁe':rf:{ﬁfﬂl’ruf'x. Opeddae, Rotundedoe, Hr'ﬂurur', and lmhellateie, The 1e-
111.;Lil|'llig Pwio seclions woere PMloamesae Borss, and I’Jrfr.lfhfr.rlru'hiﬂrrnr 13,
(ENuTH 1912 . 201},

By creating these five sections mentioned, Byere abandoned and
remodelled Boissier's section Boarbaotae, which was based on Monsonia
sepegeatensis Gk, & PERR This section was originally opposed Lo
secl. Mlumosae Boiss., established for Maonsania pivea (DECNE) \WERR
and M. heliotrapioides |(Cav.) Boiss. | BoissieEr LBGT pp. 807 BO8).

Secl, Odomlopelalum DU comprises some [ew species confined to Lhe
Cape Hegion, They have large, solibiry flowers wilth dentale-lobale
apical pelal-margins and leaves which are more or less dissecled, The
seclion includes the type species and should be named sect, Mansonin,

According o kwury, secl. Plhomosae Boiss, shows o Saharo-Sindian
type of distribution. This group is distinguished by the following meri-
carp characters, The mericarp-heak is ciliated in a featherlike manner
(“pluminse” Lypel. the upper parts of the heak remain steaight on the
liberaled meriearps and the valves— wilh the seeds ensily fall off.

Fioh, Noti=er, val, 121, 1EHE
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2cm

r"i;:. I. ]{i;u- 4':|‘|\||!|.'- ity Waorrseiie seel. Pluniosae Binss,, Jlnwing the leptherlike cilin
Lion of the beaks, A, Monsenie wmbelioln HARY, (KERS no. 929 [rome S.W. Alrico.
Herh. Stockholm) B Monsonie helictropiotdes (Gav Boiss. (SAMARITANE from

“Prape Cairs™, Herly, Stockhelim),

lon e ~]u'1'i1'.~. ol the alher seclions Hhe valves are long |wl'-;i.~.lih'r:' on the
much recurved beak (el Kxore 1912 B L, Fig. 8 K and [., showing
identical mericarp Tealures in Erodivm).

While nvestigating  some collections of Measonio made in S5.W,
Africa | have found thal Kyvra's trealment of MWensonia is unsalis-
factory, In the following 1 will give some eriticism and remarks.

I have found thal the seclions Rofuodiatae, Biftorae, and [ibellatoe
were separated from each other by means of rather artificial and
variable features, eog. duralion of i.ll:“llh. oulline of leaves, number of

flowers on Lhe |:l'1i|llh'|l.'.~p. and Iypes ol t':a|_'-.'.\. Thus in the malerial in-

viesligaled it has been quile impossible fo find o real difference belween
Kxvre's important key characters “Oalyy apertus, eoanpanofales” and
“Coalge tubulosus™, the last character said o separale clearly secl. T
freflertere from all other sections. Al least in species belonging (o the
seclions Rotundatie, Bifforoe, Umbellotoe, and Plomosae the ealyx is
similiare: “campanulate”™ with o all sepals Tree frome near the base. An
additional character of secl. Umbellaboe was said o be the many
flowered Ijl‘tlll.ll_i'll"\. Bul peduncles will oitly two flowers do in facl
oceur, though rarvely, in Monsonin aatbellata Hanv. (secl. Umbellatac),
and as o malter of facl Ksora himsell stated M. parpifolic Sciisg
sect, Labellutae) 1o have 1—2 flowered peduncles  [Kwvurn 1912
pe 30710 On the other hand many-Nowered peduneles normally ocear
in secl. Rotundetae, e in M. desertivoln DINTER ex KxurhH and
M. ignorafa MERIMULLER & SCHREIRER 18966, Furthermore, the same

Biot, Netiser, ol 128, 108
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oullineg of leaves may be found in different sections, ez in Opaine,
Rotundatae, lmbeltatae, and Phorosae (rounded, ovale o cordate).

The mosi serious mistnke made |11. Knur was his foilure Lo recognize
the “plumose™ Iype of mericarp shown by many species conlingd 1o
southern Afrvica. [ have Found that the same mericarp type. which dis-
tinguishes the two original members of secl, Plumosae Boiss, (M. nipea
and M. heliofropioides) is characteristically developed also in species
belonging o secl. Uorbellotae and sect. Rotundatae. Thus there s no
cssenlial difference as Lo the t'|'|1'l"u.':||'|: i M, nmipea, M. hc'“r’:.’Hipim'rfr-x
(seel, Plumeozae fide Ksvro), M, ambellade, M. iuederitziana, M, poroi-
Ilrﬂ.”h' {seel, Flaehellatae Tide Kaorin, and W, deserticoloa (sect, Raluedo-
frie ii.lLl' I";..\"l-|H|. i II;'I".'I' el |'II“|“1,'..’I._'I'I ||'P d]n:'l.n‘:'l' illi_\' ‘.']]i”'itli'li‘l' ll'\
which these species mighl be kept in different sections. Therefore |
woutld like lo propose that secl. Umbellatae and sect, Rotundoatae are
rejected and their members placed in secl, Plomosae Boiss,

The I'|||lu'l.'.'illi_: .\111*:‘i1*.~. |.‘1*1'|:|il||l\' |rl,'|lr|'|ll; Iy sect PManrosae Boiss,:
Monsamia mivea  (DecyE) Wess, M. hefictropioides  (Gav,) Roass.,
M. wmbelfate Hawv., M. fnederiizione Focke & Scuisz, M orelnd
SUESSENG., M. prrpifolia Scuing, M. deserticoln IINTER ex Kxurn amd
M. ignorata MERXM, & SCHREIRER (of, MERXMULLER & SCHEEIRER 1965,
concerning  the two last species|. M. dreadeana Seming is likely 1o
have the plumose lype of mericarp, bul 1 have seen no material of
this species and T have fouwnd no records in the literatore as regords
this importanl Pealure,

I may be noted that W teederitzionn and M. rehmii vecently were
listed in the synonyvmy of M. pmbellatao (MERXMULLER & SCHREIRER [966) .
I consider them o be clearly dislinguished rom V.o ambellala, e.g. by
means of size of [Nowers and length of filaments, anthers and stigma.
In sect, Plimosae, Kxvrn also grouped M, fongipes Kaorm and M igeen
LxoTH. | have seen no ripe capsule of M. ignen, and in M. Tongipes
I cannol teace the plumose Iyvpe of meriearp. AL Teast the lalter species
may nol helong to seci. Plamaosae, Further observations are necded in
these two species and also in M, pumila STAspLeEY (non vidi), which
wias grouped in sect, Plumosae by the author hecause of similarities (o
M. tongipes. AL least M. [ongipes has some feglures in common with
the Cape Monsonias (sect. Wonsanin),

Lxvre's classification of Meonsonia into seven equivalenl sections
cerlainly nol elucidates the natural aflinities whithin the genus bul
will cause confosion and diffiealties only. T think it is betler to retain

Bot. Notiser, val, 121, 18
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Fig. 2, Monseaia - seel. Plumosee Boiss, Bange of disteibulion,

the old system of Boissier and DE CAXDOLLE and recognize the [ol-
Ivwing sections only:

1, Monseni ST P “rfﬂnq‘npr'fﬁhun DG, Prode, 1. 1824, 1 B35
2. Plunresoe Borss, FL orient. 1 1867, p. 8496,
3. Barbefae Borss, FLoorient. 1L 1867, p. 898,

All species of secl. Plumosae Boiss. show Lhe featherlike cilialion
of the mericarp, they have regolarly many-llowered peduncles and
usually @ conspicuous ciliation of the vegelative parls, The Five groups
of stamens have not been Tound to be Tused in the cup-shaped manner
thal occurs in secl, Barbatae, eg. in M. senegalensis and M. trilofeta
Kews (cf. Fig. 410 Especially Monsonin nivea ifrom Sahara- Arabia ),
M. deserticoln and M. ignorafa (both from the Namib Desert in 8.W.
Africa) show remarkable similarities with regard o their vegetative
parts. which to some degree may be parallel adaptations to similar arid
conditions, However. the strong similarities especially in the  floral
parts in M. mivea and M, deserticolr may reflect o real and close
affinity between these two species,

The outline of distribution of sect. Plumosae Boiss, can be seen in
Fig. 2. The range is split into a large northern portion having lew
species 127) and a smaller southern area which is richer in species (al
least i) In southern Africa secl. Plumosae is confined 1o the arid

L. Noti=er, val. 121, 1005
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“Rarroo-Nan

1nh ]{{'Hilm'r. In this r'i‘f_:ilrll i lveesie :'rIIIII\H:]I;:I.H 1'rr|1.~.li||,|,l|,' H]
group with rich variation offering difficult txonomic prollems,

A NEW SPECIES OF MONSONIA (SECT, BARBATAE BOISS.)
FROM S5.W. AFRICA

Monsonia trilobata Kens spee. nov,

Herbo annwa odoratn humilis ¢ basi ramosa, Coales puberuli, sym-
podiis prostralis vel decumbentibos o 30 cm longis, inlernodiis 2—4
em longis, foliali, Felic comding apposita. inler se inoguogque nodo am-
Hitudine manileste inaequalia. petiolata, petiofis vsque 3 cm longis rigi-
dulis apice leviter curvatis stramineis, pilis adpressis puberulis. Stpoloe
trisngulares apice caundatae 2—3 wun longae. Foliormm leminag ovala—
elliptica basi truncata—reolundata margine irresalariter serralo-den-
babu. nsgue 2.5 em longa el 2 em lala, ulringue pilis adpressis puberula
1.'[ E.:hll“jll”.‘\ ?\l".‘\!‘ii"lﬂ].‘i H]Ihil.‘l !‘i|.|ll1“.\i l,“l VTS !iili\u I!rf"\'”“l\ ll'||'|'|l,'||lHZ“u.
costam  secus ill .\il'f[l Illl"|'l|l||1lljl' Illi.l.'i:”.'l. !’!"I’f””f'”“‘ Eilli:i.‘q IH.'I,"I.'IIIII'I‘.N
0L.6—1.7 cm longi, pilis adpressis puberuli, 4+—8-flori. Bracfear subu-
Latae o & mm longae, Pedicefli froctiferi recurvati el sub calyee epecti
0.8 —0.0 em lengi, pilis brevibus lomentosi. Sepale elliptica—obovala
b omm longa el 2.5 mm lata, pilis hyalinis sericea, ad ma

nem plus-
minusve lale membranaces, extus apice carinals mucronala, muerone
puberule 1 mm modo longo, o lalere compresso o lalere viso oliluse
riamgulalo, Pefeda calyce fere duple longiora, late cuneato-obovala,
basin versus minute ciliala, margine apicali trilobata 0.9 cm longa et
L4 em lata. rosea. Stamina om

in 13 fertilia, filamenta calyee aequi-
lomga vel paule breviors. basi in tubuame per 103 longitudinem connmalas,
extos ef sursum marginibus ciliata: antherae oblongae 1 nun longae.
Strgmenter 1o longa, Froehos meturos usque 322 cm longos: paloolos
5 mun longae, pilis adpressis hyalinis obsitae; rosfrum extus puberu-
lum, intus prope basin pilis longibus hyvalinis cilintum sursum glabram,

Typus specici: G 0 THERON no, 1960, 1TV, 1956, 5W. Alriea,
T miles N, of Narabis (Holotype in Herb, Berlin, isolype in Herb, Kew).

Mongonia trilobata KERS has o superlicial resemblanee to Wonsonio
wnbelleta Hagy, but differs from this species by its ovale leaves, three-
lobed petals, "barbate™ type of beak, pink flowers, and type of vesti-
lure, i.e. the absence of long spreading hairs on the stem, peduncles,
pedicels and cauline pelioles.

Rk, Noti=or, vol. 121, 'Sl
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5o

2.5em
AT a2

!"i,'.‘.- A3 Wansonie teifolain KERS ) LSRN T - AY @ A% Cauline leaves, seenn [rom
Iveneall, I Petal, — € Androccimn, spht longitudinally before drawn, Only one
unther has been illosteated, — D Gynoecium o lmierul view. Ez Sepul

£z Meriearp, — Go G Toegos no. 1960, Holotype in Herb. Berlin.

I vconsider thal Monsenio drifobatic KERS is bhest placed near Wan-
sonde senegedensis GUiLL. & PeErn. Both species belong to the section
Barbalae Borss. and show aboul the same remurkable cup-shaped
fusion of the basal parls of their filaments,

The type specimens originale from Keelmanshoop distriel in southern
WL Alrica where they were collected 12515 of Keelmanshoop along Hhe
rosdd Lo Narobis. Very likely the collections were made on the farms
mamed WarmbakEies 32 and Uchanaris 36, which are situated along
the Liwen River just north of the Karas Mins. and al an altitude of
bl SOO—900 v above sea level,

COLLECTIONS. 8.W. Africa, Keelmanshoop diste: G G Tuenros
o TGO TV, 1856, 7 miles N, of Narubis, Prostrale, Pink owers,
Strong odour, Frequent (B K)o — pE WiNTER o, 35348, 15.V.1935,
252 miles ESE, of Keetmanshoop on road o Narabis. Semiprosirale
herh with pale pink flowers (K.

4 Hot, Notlser, vol. 121, 1968
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Elymus and Agropyron, a Problem of

Generie Delimitation

By Hans Runemark and W. K. Heneen

Instilute of Systematic Bolany and
[nstitute of Geneties, University of Lund, respectively

AISTRACT

The tribe Triticear Dus, (Horedeae BExTR.) has been divided inlo @ number
af entities, which are moerphologically distinet and may represent main lines
of “evolution within the tribe, The subdivision of one of these enlifies, the
Elgmies group, consishing of Elyane Loosdal, and Agrepgron Gaenrs. slal,
is dliseussed on the basis of morphologic, analomie awd eviologie data. The
division of the FEfymus group into 13 genera proposed by NEVSKIL is shown o
b tnappropriate both from @ morphologic and an evolutionary point of view,
The species wilhin e Elgares group have traditionally been eeferred Lo Agro-
pyran il the spikelets are solitary amd b Elypones if they ave placed in pairs
or larger numbers al each node. The division §5 nol very distinet, Thus in
some species individuals with solitary as well as such with paired spikelets
ooeur. In other species only the spikelets in the middle poret of the spike are
padied. Bath Momn morphologie, anatomie, and eviologic points of view il is
evident that several species in Agropgron have their elosest celatives in
Elgmus amd viee versa, Inoreslity the genera Bfygpms and Agropgron only
represent different levels in the reduction of a panieulate inflorescence, The
perennial species therefore most be united oo single geous, Efgmns Lo The
annuwal species of Agroppron secin o e distinel conough o be kepl as n
separale genws, Sremopprnm Javs, el Seacn. They are morphologieally chor-
aclerized by basally connected  glumes and oviologically by a chromosome
stroeture unigue within Friticeae, On necount of the shape of the palea the
annual specics of Elgmos (= Peeniathernm Nevskl) muost be remaoved from
the Elymns group aml transferved o the ferdewm geoup.

INTRODUCTION

Within the tribe Triticeae Dusm. (Hordeae BEXTIL) il is very difficolt
to perform o natureal subdivision inlo genera. AL least single species
wilhin differen! genera Iveely cross wilhi species ol other genera. A grest
number of such intergeneric hybrids oceur in the field or have been
produced arlificially, especially by Srespisg el al. (L6 o, b, 1949,
1950, 1953, 1954, 189568 b). Il a “genelic genus concept™ is accepled,

Feel. Nolizer, vol. 121, 190
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referring all species forming hybrids 1o the same genns, the conse-
gquences would be a genos ineluding. e Triticam Lo Aegilops L.
Secele Lo, Elymuos L sdat., Agropyron GAERTN: s.lal. and Hordeam L.
sdal. as mentioned, o.g. by HypaxpeEr (1945] and STeEsmixs and Sxvy-
pER (195G Dh). Such a lreatment, which from o morphologic point of
view seems too draslic, has nol been aceepled by laxonomists,

The traditional treatment of the tribe is whaolly based on characlers
in the external morphology. In g lribe like Tritieens, however, where a
number of sleps of reduction of the inlloreseence oceor, here is a greal
risk, thal hl}l'l;,'lil.“- in the saowe stage ol reduction will be IL:J‘HIEEII'I:]
Logether, even if they are nol closely related, Considerations of this
kind have led to the splitling of the large tradilional geneea Hordeoam,
Efgmus, and Agropygron by NEVSRL [ 1932 1933, 1936] .

The intention of the present investigatiom has been o eritical examing-
Lo, also wsiog aostomic and eviologic dala, on the following points:

1. The division of Agropgron GAERTN, slaf
2. The division of Elpmes 1. s.lal
4. The relationships between Agropyron and Elgmas,

In this trealise HENEEX s responsible Tor the cvtologic observations, while
Boxesank has made the movphologic and aoatomic investigabions and the
Faxcnomie Ireatinenl of the material,

THE TRIBE TRITICEAE DUM. 1823 (HORDUEALR BENTIL 1581)

The most recent detailed investigation of the taxonomy wilthin Tri-
Fieeme wias Iwrl'urll'u'rl l:}' NEvsED (19331 in conneclion wilth the Lreol -
ment of Gramfneae in Flora LRSS, NeEvskL subdivided Triticeae inlo
subilriles;

=1

1. Brachyppodiioene  (Brachypodicm, Treaoclignia)

2 Clinelyninige (linelymus, Teerelln, Asperofin)

3. Roeqgneriinae | Raequeria, Anthosaelne

1. Hordeinae (Cuicra, Tacmiathernm, Psalyrosiochys, Creithop-

stx, Hordewm, Siteiioan, Crifesion)

a. Awpfopinie (Secife, Haygnoldio, Evemopyrinm, Heteranthelivne,
Aegilops, Trilicim)

G, Elyminae (Flymus, Anenrele pidinm, Malacurns)

1. dgropgrinae | Agropyron, Elgtrigia

Bt Notiser, val, 121, 138



ELYMUS AND AGHOPYRON., A PROBLEM OF GENERIC DELIMITATION o

The subtribes were characterized by NEvsgr (19331 as Follows:

Brachypodiinae. “Spiealae  solitorvine,  homomorphae,  pedicellatae ot
florae. subevlindraceae: glumae plurinerviae nervis similibos,”

Clinelgminae. “Spiculac binae rarvius lernae seperne  intecdom solitariae,
homumorphoe, sessiles vel subsessiles, multillorae, leviter compressae, Tlosculis
plevwmgue longarvistatis glumis costato-nervosis scabris, Antherae hreves,
Carvapsis ventre leviter concava vel fere pluna. Plantae sylvestees vel pratenses
foliis viridibus tenuibos wiringue scabris planis.”

Roegneriinoe. " Spiculae solilaviae, homomorphae, sessiles vel brevissime
predicellatae, multiflovae, yulgo leviler compressae, flosculis saepissime longi
aristatis. Antherne breves, Carvopsis ventre leviter coneava vel fere plana,
Plantae plernmogue sylvestres vel pratenses foliis vividibos obvinguoe seabris
vilgo planis.”

fordeinne. “Spicnkae binae vel termae, heteromorphae. sessiles vol stipitafae.
Mermoue uniflorne come rudimento floseuli secundi, raro biflorae, flosenlis
plus minusye longiaristalis rurius breviarislalis arvistis vulgo reclis. Spicac
sappissime fragiles.”

Aegitopinae, “Spiculae solilavipe, pleromgue heleromorphae, sessiles, paci
Mlorae, volgo Flosculis longiavistalis avistis reelis. Spieae saepissime fragiles.”

Elpminae. "Spievlae binac—senae (raeo solituriae) homomaorphae, sessiles vel
subsessiles. mulliflorae, commpressae, (loscalis muticis vel breviaristalis glumis
siepissime obslele nervosis,. Antherae longae dimidia parte palearom lomgi-
ares. Carvopsis venlre cannliculata, Plantae in deserlis sabulosisgue indigenae
rhizomate plus minusve stolonifero Toliis convolutis glaucis subtus levibus.”

Agrapyringe. “hpiculae solitariae. homomorphae. sessiles. compressae, (los-
culis muticis vel breviorvistalis glumizs plurinerviis vel carinatis nevibos, An-
tierae longae dimidia parcle polearum longiores. Carvopsis venltre canaliculala,
Plantae rhizomate sacpissime stolonifero foliis glanceis vel glaneo-viridilos suls

fus Faevibos plus minusyve convolulis.”

Of these sublribes Broehypodiinoe most be exeluded from Triticenae,
It is hesl Ireated as g separale teibe (Brachypodice HArZ) possibly
relaled 1o Bromere as snggested by Huegppanp (P48) for morphologic
reasons, Cyvlologie dala also make inclosion wilhin Triticeae unmatoral,
Thus the hasie chromosome mumbers are b and 9 (and an >I|:|!.'Lr'1':lll|_\'
secondary number x =14, while the other subtribes have invariably 7.
Besides. the chromosomes are much smaller and of a very different
shape in Brachypodiinae as compared with the rest of Triticear, The
epidermal and subepidermal cells of roots within Brochypodiinae have
numerous  bodies which are stained with the normal chromosome
stuining agents. In this respecl Brachypodiinae coincides with the tribe
Festueeae (ef. AvbrLoy 1931, bul deviates from the represenlatives
within Triticene.

.

The subtribe Hordeineee (excluding Sifoanien, of. po 62) s a4 morpho-
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logieally well delimited group of genera, most ensily distingoished From
the other subtribes by the shape of the palea, which is only slightly
curved or bent in Uhe Lateral pacts. Within other subtribes they are con-
sty and sharply folded along the nerves, which are developed as sharp,
often bearded edges. A study of the palea types within the grasses
(PreaeEr 1949 5. by has shown that the different types found are very
constant within geners and maostly also within tribes. In addition the
sublribe Heordeinae is characterized by heteromorphic 1o or rarely

2l lowered spikelets, which are situated 2 or 3 together af each node.

The genus Henrardin described by Husgarp (1946) resembles Hor-
deiimre in the shape of the palea. 1L is, however. very different in other
respects. Morphologically it is the most redoced genus within Trificeae
and is charncterized by solitary. homomorphic spikelets (with 1-—2
Morets) sunken in the spike axis.

The subleibe Aegilopinae consists of a number of morphologically
distinel genera, However, il seems inappropriate lo refer these genera
lo the same group, degifops and Trificim for o certainly constitule
natural unil, Secede and probably Segoalcdioe another nalural anit, while
Heteranthelinm has an isolated position. Eremopgrom is probably hest
referved to the Agropgron-Elymuas complex,

The remaining material, e, Agropyron stal, and Elgpmuos slal. has
been divided into 4 subtribes, Clinelyminee, Roegneriinoe, Elgninae,
and Agropgrinae. However, in realily none of the characters given nor
any combination of them can be used for o morphologic separation of
the proposed sublribes. Thus characlers such as the shape of the cary-
opses (grooved or not), spikelets either solitary or in groups, anthers
either short or long. (Torels with long bristles or nol. plants which are
caespilose or rhizomalous, vary widely within the subtribes and also
wilhin lhe genera aceepled. For details concerning the varinlion palleen
reference is made to the chaplers on Agropgron slal, and Elyaes slal,

Formerly Agropgron, Triticom, and Elymuos were often uniled 1o
fornt a ele penus (Triticam slal), ¢4, in ASCHERSON and GRAEENER
(190 ). Tritienm is; however, distinet enoough morphologically 1o be
keplt separate. The artificially produced “perenmial wheals™ (ef, eg.
ArmsTRONG and McLesxax 1944) based on hyhrids between Agro-
puran elongoltam (Host) BEAuv, <lal. (2n=700 and Triticum aestionm

L. (29 =42) lo a certuin extent [orm an obstacle o such o treatment.
The more or less Fertile .'1[11||hi:|i|:||nit| strains oblained most be soughi
in ihe unusually hizh I;llll}'l}tllidl\' of binih parents (deca- and hexa-
plodds) and not in & close alfinity belween the Agropgran and Triticune
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gepomes involved, Therefore | regard il also from an evolulionary poinl
of view defensible to treatl Triticiem and Agropgron as separale genera,

The genera Agropyron and Elgmas in lhe traditional sense lave been
distinguished solely by the number of spikelets al the nodes (in Agro-
pyron 1 and in Mgmos 2-—several). The delimitalion is not very: dis-
tinel, Thus in some Agropgron species spikelets somelimes oceor in
peirs ey, A aneithii Rype.) and forms with solitary spikelets are com-
mon i oa Few fygmes species (eg. Elygmuas selines JONES, E. simplea
scripN, ). Besides, several Elgnrnes speeies are characlerized by having
solitary spikelels on the top and at the hase of spikes. while the central
part has spikelets in pairs (eg. B oombigous Vasey, E. divaricolus
Drow. I fuscicolotos ROSH., and & psewdoagropgron TRIN).

[t has long been evident that the traditional subdivision inlo Agro-
puron and Elgmns is artificial. In several eases il ean be shown thal
species within Agropyron have close velatives within Efgmus and vice
versa. Examples of such eases are (the generic names from the syslem
of NeEvsKI in parenthesis):

Agropyron Elymus
(Fdgtrigia) junceinm (Lo BEauy, —  (Elgmus ) arenarios 1.
{Anerralepidivm) romosum (T, | —  {Aneprolepidinm) pseadoagro-
R, prgron TRIN,
(Roegrering schrenkiomom (Fisci. ot (Cfinelymis) notans GRISER.
Mev.) Drop.
{Baegneria) subsecnndum (L1sK) vhidonelgm sy olaucus Buocn.,

Hircre.

The problem of the unsalisfactory  laxonomy ol Agropgeon and
Flipmos has been lackled in two different ways:

(1) NEVSKD (1935) splil the two leaditional genera into 13 which
were relerred to 6 different sublribes, In this way pairs of related
generid were crealed ooa certuin extent, one (rom each of the Tormer
SONeTH,

(21 Goonp (17 aniled Agropgron and Elymuos to form s single
genus, Elymas slal, however, wilhout giving much evidenee lor such
a treatment.

THE SUBDIVISION OF AGROPYRON S, LAT.

NEVSKE (1933) split Agropyron inlo 5 genera, which were Tully de-
seribed by him in 19306:;
Agrapgeon GAERTN. S50

“Spieae oblongo-lineares vel ovalae, densae. rectae, rhachide abbreviatla.

Bt Natlanr, val, 121, 19068
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Spiculae solitariae, S—10-Torae, sessiles, muticae vel Dreeviaristatae, plas
minusve palentes spicam disticham valgo peetiniformemn formantes. Glumnae
carinatae, navienlares, a latere GO Pressad, ur:qnuh'k viel "tlllI:Ll'IILIH!'I.'!"\-- '|||.;||-t'| i
Iaternles, lneves vel eilistae marginibus alboanembranaceis, Glumells navieo-
laris, laevis vel pilosa. Antherae longae, dimidin parcte palearom longiores,
Carvopsis oblongo-linearis, facie inferiove canaliculato. Plantae pereanes, coes-
pitosae vel rhizomate repente. Folils saepissime convolulis glauess vel glances
cenfi-viridibus sulitus Licvibus supra pilosis ool seabris [Typos gens: Ao eristo-
furme (1) Gamnrs.].”

Flgtrigia DESY,

"Spieae rectae, laxae vel subdensne, rarins deonsae, distichae. Spiealae sofi-
tariae, d—I11-florae compressae, sessiles, mulicae vel breviter aristatae rarius
longi

aristatae, glaveescenti-virides vel virides raro plus minusyve vielaceo colo-
ritpe. Glunsae lanceolatas vel lineari-oblongae, pon earinalae, mullinerviae,

saepissime fneves, interdom solommodo apiee ad nervos seabeae, basi suleo
transverso strangulalae, glabrae rarius molliter pilosae vel eiliatae. Flosculi
enlla nudo abbrevigto basi insiroeti. Glomella laevie glabra, rarvios pilosa.
Lodienlae marginibus cilialis vel superne pilosae. Antherae longae, (3] 4.5
7 mm longae, dimidia parte palearum longiores. Caryvopsis oblongo-lineaes,
veildre canaliculata. Plantae folils - saepissime convolulis, vigidis, glcis vel
glancescenti-vicidibus, subtus Levibus, supra pilosis vel scabris, [Tyvpus gen:
E. repens (1) Desyv "

Toegreria . OcH

“Spicae rectoe vel outantes, pluvispiealatae. Spicolae (205 9-florae, leyviter
compressae rachide fragili vel subl li. Glumae lnnceolatae vel lineari-lan
ceolatae, muticar, rarins breviacistalae, 3-plurineryiae nervis valde prominen-

tils vulge scabris vel seabercimis, basi suleo transverse orbatae pedicelln
rudimentario cohacrentes, Glumellae seabreae vel pilosae, rarvius glalivae, Lodi-
culae o

issithe Ooinm
lengae), dimidia parte palearunm breviores vel sabaciguantes. Carvopsis oh-
longolinearis. ventre leviler eoncava vel subgda
1Ha

arpinibios eilintis. Antherse 1.5—3.504) mm longae (r

Plantae foliis volgo
5. wiringue seabris, glabris vel pilosis, o silvis pratisguoe sobhonmidis cres
centes, (Tyvpus gena: f oeocasica G Koor)”

Anthasaehne STEUD.

“Spiculac 6—12florac, valde compressae. dissitifllorae, sachide Fragillimn,
hasi  cunealo-angustalae, spicam  saepe Tlesuosam laxam  panicoliformen
superne oboaristns divergentes dilatalam  formantes, Glumae  lineari-koeeo-
latae, allenuato-gcuominatae Plosculo infimo  brevieees, laeves vel  subloeves.
Flosculi basi eallo majusculo glabeo vel seabro mstraeti. Glumellie seabrae vel
lveves, longissime aristolne aristis basi dilotatis et subeanaliculotis dive
bus ad 8 em longis, Lodiculae marginibus el

wenili-
5. Carvopsis ventre subeanali-
culita. Plantae foliis pluos minosve convolutis subilos volgo lnevibuos, in deeliviis
saxosis erescentes, (Typus gen.: Ao oustrafasion STEUD.).

Bl Notiser, val. 121, 1HS
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Eremopgrim JAUR, el Sirach

“Spieae elliptien ovatae vel oblongo-ovaloe, densae, rachide Deagili abbire
vinta. Spicolae solitaciae, 2—6-florae, sessiles, distiche imbreicalae, patentes,
compressae, sub-, vel hreviarvistatae, Glumae eavinatae, @ latere comprossie,
demum margine induratae, corneae et basi cohaerentes, Glumella glabra vel
prilesi, orista brevi donata, Plantoe anonuae, Tiaomiles, ealmis pluribus basi plus
minusve genicalatis, folis planis brevibos seabrivsculis ef saepe pilosiosealis.
[Typus gen.: E. wrientale (L) Jave ot Seacnl.”

The & genera were placed by NEVSKED in 3 différent subtribes: Agro-
pyringe (Agropgron sstr. and FElyivigia), foegneriinee | Roegnerin and
Anfhosachne). and Aegdlopinae (Kremaopyrom),

Eremopyrom, consisting of the annual species of Agropgron slatl., is
apparently a rather well delimited genuos, possibly related to Aegifops.
It is best characterized by the glumes which are basally connecled and
have cartilaginous margins.

The genera Agropyron sstr. and Elpirigio have been placed in the
same subtribe (Agropygreitee). The only difference between the genera
is the orientalion of the Nlli:kl']l'l.\i. In Agropyron sstr. the spikes are
very dense with spreading spikelets, while Elgtrigic has + slender
\[Iik!'.\ will .\!Ii:li.{‘ll"1h .;u]'lrl:.-,.hv:i o the main axis, .-"l.i':'ul'lii:lli_; 1 NEVSEI
(1933) the genera are 1_'|u'~,1*|:r related and in Flora LRSS, (vol. 11
1934) they have been reduced by him to subgenera. It is obvious
that Agropgromn s.sir. (sensi NEVS&L is a groap of closely related species
with a very characteristic habil. However, as no supplementary oif-
ferenees have been found and as some olher groaps within Agropgron
stab are al least as well characterized | eg. the Agropygron juneenm groap) ,
a subudivision into genera must be regarded as inappropriate in this ease,

The genera Roegnerie and Anthosachore have also bheen placed bo-
gether in o sublribe (Rocgueriinae), Roegierio consisls of many speeies
with o world-wide distribution, while a few species from central and
sorth-eastern Asia are included in Andfieseehne. This genus is sabd o
differ from Rocgrerin in having spilelets with the florets situated at
relatively long intervals and very long awns of the lenmama (up to 8 em)j.
Besides, the Bussian \pi-l_"n_u-. af lemst have anthers which are longer (4
7 mm| than in Reegnerfa (necording to NEvskr 1.5—3.5 mm in this
genus), As far as can be seen, there is lilkle reason for the suggesied
subdivision inlo bwo genera. Thuos several Roegoerio species have long
awns (up to 3 cm) of the lemm, and in American Roegnerin species
anthers up o 3—06 mum in length oceur,

Agroapgron and Elgfrigic have been placed in a separate subtribe as
compared with fRoeynerio and Anthosaehne, which indicates a relatively
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renole I'Ul:ll'lull..'-uhiir between the EENCTit. Hovwvewer, when the distinguish-

ing morphologic characters are analysed, the subdivision of Agrapgeon
sodatl, into bwo different subdribes seems obscare, The characters given
for distingwishing the subtribes are as follows:

Roegneriinae Agropyrinae
(foeguerio, Andlresachne) {Apropyrin sste., Flgtrigio
plants cacspilose plants rhizonetons
leaves soll, green leaves wsually stilff, grevish-green to green
carvapsis grooved caryvopsis subplone o conenve
on the adsaxial side
anthers 1.5—3.5 mm anthers 4.5—7 mm

The charaeters lisled above cannot be used singly or in combinalion
for o distinet delimitation of the subtribes (or of the genera Roegneria
and Elylrigia), Thus, eg. Rocynerin mocroure (Turcz,) NEvsiD has
long creeping rhizomes, while Elgtreigio elongatae (Host) NEVSKD and
Elytrigin caespitosn  (Kocu) NEvskD are siriclly caespilose, Within
ftoegneriinoe. ew, Anthosachne tongiorisfota (Boiss. ) NEvVSED has 4—7
mn long anthers and Agropgron (Rocgnerie) spicefum PURSH. 5—6
mmi long anthers, while within Elyfrigia clongata (1HosT) NEVSKLD s1al.
different forms have anlhers varying from 2 1o 6 mm in length, Even
lhe shupe of the caryopsis varies and o series of bransilions can be
presented (the adaxial side; deeply grooved somewhal grooved
concave — subplane plane |,

The new sublribes and genera have been established on o restricled
material. Thus Nevsil treated only Russion species. Nevskr's subadivi
sinn has been accepled, eg. by HypavnEr (1953 and Tornx (14956),
whao, however, have been mainly inlerested in the consequences for
Seandinavian and British malerial respectively. Thus Toerm (1956) i

Ipaper condee

ning “Generie erileria in owering plants™ separales
Hm';;m'rr'-u from nyirr'”!'r: inn the |'|r||ci“"lll;,; Wy “the lalier ll'l”l‘l‘illi-:
from the former in having spikelels which Fall entive al maturily, in-
stead of glumes remaining atlached 1o the rhachis, larger anthers:
deeply grooved carvopsis and long rhizomes”, The characters given
e cerlinly be wsed for oo separation of the two British Roegnerio
species rom the three British Flygirigio species. However, none of the
characters mentioned can be used for o separation of the genera.

Many botanists working on Triticene have nol aceepted the subdivi-
sion suggested by NEVSKD (in some cases with the exeeption that Eremo-
prpruin s regarded as o separate genus), e, STEBBINS, SIMONET, UAU-
pEroN, LiHasE, HHossarn, and Bow.

Bat, Nati=er, vol. 191, 18



ELYMUS AND AGROPYRON. A PROBLEM OF GENERIC DELIMITATION af
THE SUBIMVISION OF ELYMUS 5, LAT.

NEVSRD (1932, 195838 and 1936) subdivided Etygmoes sdal, inta 8 genera
characlerized as [ollows:

Efgnees Lo ssie (eorrect name Legamus HoounsT,)

“Spiculae hinae-senae, pallide glancescenti-viridis vel eoloratae, 3—3-florpe.
Clumae lanceolatae vel anguste hnceolatae, (1] $3—3-nerviae, ad dorsa glomne-
Eirnm flosculormum infimorem accumbentes glabrae vel pilis molhibos plus
miingsve vestitae (non seabrae) marginibos membranaceis. Glomella  acomi-
mula, mutica vel subaristolata, molliter pilosa. Lodiculae binae, acominatae,
ma jusculae, superne pilosac. Carvopsis lineari-oldonga, venlre conaliculata.

Mamtae maritimae thizomate longe repente stolonifero, folits convolulis

gluveis rigidis erassinerviis. {Tyvpus gen: B arenarins 1.7

Anepralepidinm NEVSEKI

“Spiculae hinoe—qualernae, raro solitaciae,  2-muoltiflorac,  Glumae
laterales, subulato-lineares vel subulatae, subenerviae vel uninerviae
obsolele  Irinervine superne dorso marginibusque  seabrse. Glumellae rachi
oppositae. bhreviarvistatae, obsolete npervosae. Lodicalae superne  pilosae.
Plantae prrennes, in desertis indigenae, rhieomate plus minosye longe repente
stolonifera, foliis glaucis rigidis crassinerviis convaolatis, "Typos gens A, maelti-
cande (Kak, el Kik) Nevsgi),”

Melacurus NEVSEI

“Spicae rectae rachide laevi glabra, Spicalse binae molliter lanatae, 3—d4-
MMorae rachilla ad basin flescoli ol articulate, frogillioe,  pilosiuscula,
Glumae subulabe-selacene, glaberrimae, laeves, floscola ifime breviores, lale-
rales. Glumells membranacea-licrbaces. multinervis, late-laneeolata, densissime
tomge villosa, breviaristala, avista 1.5—2 nun longa, sublaevi, sublragili, spini-
formi, Lodiculae membranaceae ovalo-lancenladae longe denseque cilintae.,

Genus valde insigne, ab offinibus differt: spienlorom tachide  rogillime,
glumids seloeeis glabercins laevibus ot glumellis membranaceo-herbaceis 7--9
nerviis langissime villosis arvista brevi sulilaevi, subfeagili; donatis.™ | Typus
ven.: M. fanaties (KORSH.) NEVSEL]

Clinelgmes (GRISER. D NEvsRL (correct name Kiypmus 1L

“henus ab Elgran spicolis saepissime bings glomas ef glhomellis mferiorilas
castato-nervosis scabivis (non hevibns vel molliter pilosis) plus minosve loengi-
aristatis aristis saepe reflexis, antheris brevioribws, lodicolis parvis glabris
vel marginibus breviter ciliatis (noen pilosis) differt. Generi Asperellae Husn,
muogis affine sed glumis lineari-lanceolalis vel lneeolalis 35 nerviis flosenlo
infimne subacguantibus distinetun,

Plantae perennes, cagspilosae, Colmi erecti vel basi geniculatic. Folia plana,
saepissime tennia, niringue scabra vel leviter pilosa, glancescenti-virida vel
viridia, Spicae lincares, densae, nulantes vel rectae. Spiculae binae (raro in-
Ferne lernae] superne mlecdum solitariae (2] 3—7-Flovac. Glumae lineares,
lineari-laneeslalar vel lanceolatae, breviler aris ceoskalo 3—a—(7)-nerviae,
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seabrae, Glumellae mferiores longiarvistatae (aristae plus minosve divergenles,
caring reclae| seubrac, Antherne dimidio parle palearom breviores vel suhb-
pequantes. Lodiculae parvae fere plabreae vel marginibos hreviter  eiliatis,
Carvopsis Hoeari-oblonga ventre leviler coneava, [Typus gen.: O, sibiricns (1)
NEVSKL |

Tereella NEVEE]

“enus valde insigne, ab omnibos affinibus ghonis basi incrassatis, curvalis
bene differt, Plantae perennes, cacspilosae. Culmi evecti vel basi plos minusve
genienlati. Falia plana, utringue seabra, glavco-vividia vel vividia, Spicas cras-
sae, shvictoe. valde densae, Spiculae binwe (rarios inferne ernae), 2—a-florac.
Glumae crassae, basi convexo-curvativie el incroassatae, superne corvibae,
siepe leviter contortae, obdiquae, costatae, linearvi-lanecolatae, longe acumi-
ailae, breviaristolae, ad nervos plus minnsve seabrae vel hirsutae, floseulis
longiores. Flosculi aristati. Avistwe rectac, saépe leviter subcontoriae, seabroe.
Amtherae ochroleoeae, dimidio parte palearnm subacqguantes. Carvopsis lineari-
ohlonga ventre concava.” [ Typus gen: T, virginmice (L) NEvVSEKL|

Peeniathernm NEVSK]

“Spicae densae, superne ob aristas divergenles dilatatae, rachide tenaci apice
spicula ferminali, Spicolae binae, sessiles. uniflorne cum rodimento flosculi
secvndi, Glumae anguste subolatae, vigidoe, basi eonnalae, ereetae vel paten-
lissimae, flosculum superantes, Glumella lanceolata, scabra, obsolete nervosn
in aristam hmgissimam  digergentem plos . minusve validom inferne compla-
natam producta, Plantae annuae, radice fibrosa, folits anguste linearilos sub-
[rhanis,

Genus o Hordeo rachide spieae lenael apice spieala terminali, spiculis binis
sessilibus, glumis basi connatis. aristis divergentibus complanatis bene differt.
[Typus gen.: T, crinitem (SCARER. ) NEVSEL|"

Agperella Husi, (Hgsteix Mogson)

“Hpikes linear; spikelets subarcualely divergent, in pairs, or partlyosolitary,
Spikelets (102G 6] Flowered, subsessile; rmehilla jointed helow the lowest
florel, Glumes lacking or weakly developed, subulate, scalirons. Lenvnas lnn
cealale, A-—T-nerved, glabeows  or hairy and  scabrous, awned,  Lodieules
pointed, hairy gl the top, Anthers long. Caryopsis narrow, linear, hairy oo the
top, slightly forrowed, Perennials with ereeping or short chizomes amd flal,
seabrous, and usually haivy leaves.” Deseriplion from NEVEEDS freabment
of the genus in Flora of the U585 H. Fnglish translation 1964},

Sitreion [Rar,

“Spikelets 2o 1o few-Tlowered, the uppermost Tlovel eeduced, usoally 2 ad
euch mole of a disavlieulating rachis, the rachis breaking st the base of each
joint. remaining abtached as o pointed stipe to the spikeléts above: plones
narrow or setwceons, - tood-nerved, the nerves prominend, extending into one
to several awns, (hese (when more fthan one) irregular in size, somelimes
mere lateral appendages of the long centeal awn, sometimes eqgual, the glume
being bifid; lemmas firm, convex on the back, nearly terele, S-nerved, the
nerves ohseure, the apex slightly 2-toothed, the central nerve extending inlo
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a long, slinder, finally spreading awn, sometimes one or more of e laleral
nerves alse extending into shorl awns: palea Fiem, nearly as long as the body
of the lemma, the two keels serrolate. Low or catler tall tufied perennials
wilh Lristly spikes, Tyvpe species, Sitandon elgmaides Rav, (8, hgasteie),” As
Nevsel has nol published any description of the genus, the description is
taken from Hrroneoek's " Manual of the grasses of the United States™ (1950},

NEVSKL placed the genera in three sublribes: FElyminoe Elgmos,
Anevrolepiciinm, Malacorus), Clinelyminae (Clinelgmuos, Asperetla, Ter-
veflo) . and Hordeinoe (Nitanion, Taeniathernm) .

OF the genera |J|:u_'1'ri ]r:.' NEVEED in F','J"rl,uurn;nﬂr'1 Elynins (sensu NEVSKL)
is rmasl |~:|.\i|:|' l“.“~|'!lb;.:l;|i.\i!i'£l o ,1.rrr*nrr.lfrf:.:rfr'”nr |1I1; lirze hll”ﬁ,l_'il‘lh
with very broawd glumes, The monobypic genus Mafuenroas (from cen-
tral Asia) is characlerized by the fragile and acticulate chachilla and
by the subulate glomes, 1L is apparent thal Elgmoas in NEVSKLs sense
LK. arenarias Looand 2 or 3 closely related species) and Molocaras con-
stitute natureal entities, Within e large genus Anegrolepidinnm, how-
ever, other species or groups ol species can be found which are as well
charneterized a5 the above mentioned genera, eg. Anearolepidivm
preadacgropyron (Trin,) Nevskl and related species. The subdivision
willhin Efgminae suggested by NEvsil has been Tollowed by few bo-
tanists, Thus already in Flora VLRSS, there is oa footnole (oo the
genus cAneprofepidivm in which it is staded that “the edilors consider
Lhe separation of the group Anenrslepidivm NEVEKD [rom the genus
Flymune Looas nol sulficiently well groanded”,

Three genera, Clinelymus, Hysteie (Aspereflo) and  Terrella, are
pliced logether in the subtribe Clinelgminae. OF these genera Terrello
is North American and in cealily monolypie, even il NEVSKL regarded
several forms as separite species. The genus is characterized by glames,
which are bowed oot wl the base; leaving a roonded sinus. In olher
vespects, however, Terrelle pieginien (1) NEVSKELD is similar o several
Clinelymuns species, e, Elgmies viparins WIEGAND,

The genus Hystrie (Asperella), consisting of 4 small group of related
species, wis even before NEVSKUs Ireatment accepted as o separale
genus. 10 is most easily characterized by strongly reduced or aborted
glumes. Several species of Elypmuos (Clinelymes) also have irregularely
reduced glhumes, e, Elgos interenpdus Buoan, Therelore even in this
case o morphologically distinet generie delimitation seems diffieall o
ulbain,

The genera Taewiathernm and Sttonion were referred (o Hordefnae
by NeEvskL. Toenictheroam consists of the few annual species within

Hat, Natiedr, vl 121, 1968
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flymus sdat. (the Elgmus coput-medusae groap). These species have
been placed alternalely in Hordewm and Elyores, Nevskr's inclusion of
the genus in Hordeinae 15 strongly supported by the shape of the palea
islightly bent in the laterad parcts, of. PILGER 1849 0. ).

Sibandon, o small North American genus on the olher hand has paleas
folded backwards along the nerves. I has also been regarded by mosl
authors as o section within Elygmus or as o genus closely related to
Efgmues, When retained as distinel, it is sepacated on the basis of the
readily  disarticulaling rhachis aod  the uwswally  narrow,  selaceous
glumes. Aceording to Goven (1947 “Elgmuos aristolug as Known in
California, would appear more Sitanion-like than the elassically re-
copgnized speeies Sitanion Hoansenii”™. According o STEBRINS el al
(1946 a) 8. hansenii (SCRIBN.) J. (. SMITH ja species with o wide dis-
Iribution in western North America) consists of o series of hybrids he-
tween Elgmus (Clinelymus) glewvces BucHr. and Sitanion juobatam 1. G
SMrTH or S, hgstric (NUTT.) Jo G SMITH. A distinel morphologic delimi-
tation between Clinelgmus and Sitanion apparently does nob exist, In
the system of NEVSKD Sifanion ought to be transterred Lo Clinelyminoe,

Nevsrr (1932) tabulated the differences belween Elgmuos and in
elymus (ie., the differences belween the sublribes Elyminge and Clin-
elgmiinae) as Follows:

Elymus Clinelymus

Rhizoma stoloniferum Bhizoma cacspilosum

Culmi saepe erassissimi, elati Culmi saepe lennes

Folin linearin vel angusie-linearin, ri-  Folia linearia, glavcescenti-viridia, vel
gl phus minusve convoluta, glauca viridia, plana, saepissine tenuia

Spicae elongatae, strictae, saepe con-  Spicee mdantes, declinalae vel rectare
fertie

Spienlae ternne vel gquaternae vel see Spienlae binee vel superne solitariae,
nze, rarins binae, plarviflorae, mo- ravee inferne  dernne,  pluriflorse,
tieae lomginristniae

Glumine laneeolatae, lineares vel subu-  Glumae laneeolatae vel lineares, sea-
latae  laeves wel superne  leviter hrag vel scaberrimae, costato 3
senbrae, spepissitmne obsolete pervo- # 7] nerviae, hreviter aristatae
sae vel uninerves

Glumellae inferiores lanceolatae, na-  Glumellae inferiores lanceolatae, acu-
vieulares, acuminalae, muliene, maol- minatae, longiristatae (avistae di-
liter pilosae vel lneves vepegentes, rarius rectae), seabrae,

selulis Drevissimis adpressis vesli-

tae
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Antherae dimidio parte palearwm lon-  Antherae dimidio pacte palearam bre-
Finres vinres vel subacguantes
Lodiculae superne pilosae Loficulie  parvae, fere glabrac  wvel

marginibus broviter cilialbis

This subdivision has the same weakness as that of Agropgron sdal,
No single character or combinalion of characters can be used for a dis-
tinet separation of the genera proposed,

The entire subdivision of Efymps slat, into 8 genera has been
accepted by very few laxonomists. However, many agroslologists (e.g.,
Bor and CHASE) have regarded single gencra as Taeniathernm, Hysiriz,
and Stlanion as distinel. A few bolanists (eg, PiLcenr and Lve &
Live] have aceepled a subdivision inlo Elgres sste, and Clianelymis,

ANATOMY
liteoduction

Anatomic characters, especially of the leaves, have been used in the
laxonomy of grasses ever since Duvar-Jouve (186849 made an investiga-
tion of the anatomy of The Agropgron species of Heraull in soulhern
France. Such characters have been exlensively used, eg., in Lhe laxo-
nomy of Festuea and Aveno slal, by ST.-YvES and others, Prat (149:31)
made an investigation of the epidermal structure of grasses, in which
special atlention was drawn to the conditions in Agropgron. Recenlly
METCALFE (1960] published an extensive monograph an Lhe Teal ana-
Lomy ol grasses,

Most invesligalions of grass analomy have been vestricled Lo the
condilions of he leal, as this organ shows The maosl specialized slrue-
tures of the plant. Within the grasses two main Iypes of leal strue-
tares can be distinguished: the panicoid type and the festucoid bype,
The Two Iypes are distinguished, ia. by the orientation of the meso-
phyll eells, the construction of the bundle sheaths, and the presence or
absence of micro-hairs. This analomie subdivision of the grasses inlo
two groups coincides well wills that made by Avburrov (1931 on eyvlo-
logic fealures (ef, STERBING TUSG ),

The anatomic fealures referred to above have been of value espe-
cially for the studies of the i.r|h'rr:*lulin:|h|1i|y.~:- belween Lhe tribes (ef.
HusearD 18} and for the correct placing of genera wilth uncertain
alfinities (e.g., Lepfurns, of, Hupgarp 189461, As the analomic gross
structure of the leaves seems 1o be very constanl within the tibes, it is
of little use for the delimitation of genera.

Pk, Masthser, vol, 121, 1948
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For the delimitation of taxa below teibes other analomic characters
of the leaves have been used. such as the extension of sclerenchyima and
the shape of epidermal cells.

Malervial Studied

Leaf anatomy has been stodied mainly on samples taken from her-
burtum malerial. In a few cases cullivaled materinl from the oreen-
houses ol the Botanieal Garden of Toond has been investigated, Malerial
fromm i 300 specimens of littoral Evropean Agropyran species have
ey studied and ca. LD hlll"'l"ill'l-l‘”h ol other agrapugrag andd Hf;_;:”u:;

specics.

(dhservations

The general fealures of the analomy of the leaves in Friticeae can
be smmmerized as tollows, The leaves are of the festucoid type, ie., the
ouler bundle sheath (parenchymatous sheath) is poorly differentiated,
the inner bundle sheath (mestome sheath) has strongly thickened eells.
and the chlorophyll tissue is nol arranged in any special manner around
e Dundles, but is disposed between them. The silica-bodies in Hhe
epidermal cells are usually elongated and somelimes slightly saddle-
shaped. Micro-hairs do nolb accur.,

Qualitative dilfferences in leal analomy within Trificeae oceur mainly
in the abaxial epidermis. In this respect the species within Triticeae
coincide wilth most other grass species (cf. METCALFE 1960). Ina few
cases the extension of selerenchyma also seems o be ol laxonomie
b,

THE ABAXIAL EPIDERMIS, The epidermis is composed of long-
cells, interrupted by short-cells and stomada (e, MeTcanre 1OG40),

Long-cells, The long-cells in the material studied are always very
clongitted (often 10—20 times as long as broad). In many species they
have sinuous walls:; in olthers the walls are straicht, The charaeter,
however, seems Lo be uselul on species-level.

Distinel differences oceur i transversal sections of The epidermal
colls. This characler seems o have been neglected doring the inveslisa
lions of the anatomy of grass leaves (incidentally mentioned, however,
by Prar 1931). The malerial studied can easily be divided inlo three
groups (Fig. 1A, B, C): (1) quadratic or almaost quadralic seclions,
(2} elliptic seclions, and [#) irregular sections (almost permanently
wilh Dlunt papills).

Mot Nediser, vnl. 121, 14082
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Short-cells. The short-cells in the materinl investigaled occur
normally in compounds of two cells, one silicified and one (smaller|
suberized. They are nol evenly distributed over the lamina, bul in
mosl cases concentrated in the area below the weins. The short-cells
ure often converted into prickles and hairs. Two types of such differen-
lianted short-cells ocear in the material stodied:

(1} Prickles and prickle-hairs (Fig. 1 E, F), They are robusl, sharply
bul wsually shortly pointed structures with a swollen base. They oflen
cause aspirily of the lamina [eg., in Agropgron coninuem (L) BEauv.|,

2] "Crown-cells” (Fig. 1 D), Silicified cells with minate, low conical
o rounded prafrosions from the ouler cell wall, probably wholly con-
sisling of culin, They are often (":I.\iil:g.' ohservid I'Iil‘l"l{"“:\.' aon the laming
by wsing a slrong lens, depending on their relraclive properties. This
distinetive structure seems Lo be mostly neglecled by MeTcaLre (1960),
bul was observed and fgured by Prat (1931). Crown-cells charie-
terized by thickenings of the outer wall muost not be confused with
lomg-cells with papills, which are oulgrowths of the cell also including
part of the eell Tnmen,

Stomala Differences belween species in lhe shape of the sub-
sidiary cells have been reported by METCALFE (1960), bul the variation

is oo greal Tor such differences Lo be practieal Tor dingnostic purposes.

Iy s Few .'\j]L'!'il.".\i stomata on the abaxial l'[li!ll."l'h'li.'\ of the leal are en-
hirely or almost enlirely |:n'|-Li|1E.{,

SCLERENCHYMA. The extension of sclerenchyima in the leaves has
been wsed extensively as a laxonomic character in some groups of
T (19652) has
shown in experiments thal in the Festuceo rubro agge. this characler is

grasses ey, Fedoen and Apena). However, KIELLQV

exiremely maodifinble, and seems to be without faxonomic value,

Most species wilhin Triticeae have separale strands of sclerenchyma
allached 1o The vascular bundles amd in the edges of the leaves (g
1 H). oo few species the selerenchyma steands are connected, forming
a conlinuous layer inside the abaxial epiderms (Fig. 1 G).

The modifiability has been tested in Agropgren joncewm (L. BEauv,,
a species having a continuous selerenchymatons lnyer. During culbiva.
tion this lever is not normally modified. In greenhouses, however, in
very humid condilions in winter, the hexaploid, Mediterranean malerial
saomelimes gels o £ subcontinuous sclerenchymalons layer,

b Bot, Notizer, val. 121, 1368
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IMSCUSSION. The analomic fealures disenssed above occuar. nol

combined al random, bul in g Few charaeleristic combinations,

1. LEpidermal cells in section  quadreatic, walls sinuous, . prickles, prickle
hairs amd crown-cells Ineking, stomata lacking or rare on the abaxial surfoee
of the leal, selerenclivma well developed, often forming o conlinuous laver
Agropgron  (Elptrigla)  juncemsn (L) BEAUY. reclingeri Rux. distichiom

(Toese.) BEAvy., mogelfanicom [HACK.

Flymus (s, NEVSELD orenarivs L., mollis Twis, gigantens Vann

2, Epidermal eells in section elliptic, walls siouons, prickles and prickle-
hatrs rarve, crown-cells always ocourring above the vemns, sclerenchivma never
forming a eontinuous lnyver,

Aiprapyron (Elgtrigic) imtermedinm (HosT) BEAUY., pungens PERs.. elongofom
(HosT) BEAUv., rarmease VEL, coespifosom G KOCH, compestre GREN, e
GOBR., perfenuae (G A MeEv.) Nevsgy, firmiculmis NEVSES

Agropyran | Agrepyron ssir.) pectinoium (MB} Beavy,

Agropyran (Eremaopyront) friticeimn (GAERTS. ) NEVSKL orfentale (Lo Jave. ol
SPacH

Eigmars (Aneurole pidiem ) paboamies CLavs, dosgstociys Tris.

& Epidermal cells in section irregular, walls sinnous or stemighl, very ol ten
wilh papills, prickles and prickle-hairs always preseot,. crown-cells lneking,
selerenchyima never Forming o continuous laver.

Agroppran | Efptrigio) repens (L) BEAUY.

Agropgron  (KRoeegneria) caninpm (L) BEAvv, fefiglome  (SGRIEN: oL 5M0)
Byvow., poenormitanum Besror,, oudabile Tros,

Elymus (Clinelgmns) conadensis Lo, hicsatns PRESL, candensalum PrEsL

There is Lttle reason to believe that the complicated stroctures of e
leal epidermis have evolved independently within different groups of

Elymus and Agrepgron as a resull of adaptation to special ecolo
condilions, Thus all three types found are represented in littoral, mari-
lime species, as Agropyron (Elgtrigio) jenceam, elongalom, and repens,

To whal extent the Teal anatomy is helerogenous within the genera
established by Nevsgr cannot be eslimaled on the restricted material

amalysed, In the most inlensely studied genus, Elgirigin, all three bepes

have, however, been Found,

Some remarkable agreements have to be aceentuated. In leal analomy
the Agropyron juncenm group coincides with the Elgnas oareparios
group. to which attention had already been called by PraTt (1931 . The
species around Agroppron (Elgtrigio) infermedinm coincide anatomi-
ally with Elymus (Anenrolepidivm) species, and Agropyron (Elygiri-
gt repens agrecs with Agropygron (Roegnerin) species (e A, eani-
awm), In all these cases the agreements found support aflinities estab-
lished on purely morphologic basis,

Bat, Naotieer, val. 121, 1R



ELYMUS AND AGHOPYRON, A PHOBLEM OF GENERIC DELIMITATION 67

e

Fig. 1, Transversal seelions of lenves illosteating different Iy pes of epidermal cells.

A Agrapyron (Elgiriginl rechingeri. B: Agrepgron (Elgtrigind puamgens, G Agre

pyran | Elgtrigioy repens. — Specialized tyvpes of epidermal cells. D “Crowp-cefl”

E: Prickle, F: Prickle-hair, — Transversal seclions of leaves i]lllnlr:itillg Lhe exlen-

sjon ol -ul..'n.'||.-:'||}'11||_|_ Hlaek). G .l:'..lrr.l‘ulr;rllrl J‘.‘Frﬂrfﬂfrr l|iu.'rr4"rrju. H: Agropyron
If','fhn’rr'r_rr'rrl vw’t.-n:’.mium s ,”Jn'r'r'q.!'r'fm’.'-rrm

Bk, Notiser, vl 121, IR
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CYTOLAOMGY
Literatare Kecords

A greal number of eytalogic and experimental studies on the Agro-
prron-Elgmus complex have been carried oul, Thus, e.g., malerial from
southern and western Europe has been treated by CAUDERON (19658).
HEXEEN (1962, 1963}, HENXEEN and RUNEMARK (1962), material {rom
sonthern Russia and sooth-western Asia by SAREAR (1956, 1958, male-
rial from New Zealand by Connonr (1954, 1956). material from Soath
America by Covas (1949) and Husziker (1966), and material from
North America by STeBpINs el al, (1946 4, 1946 b, 1949, 1950, 1953,
1654, 1956 b, HarTuNe (1946, SENN et al. (1947), SNYDER el al. (1951],
Brows and PraTTt (1960), SCHULZ-SCHAEFFER el al. (1962), BowbpeEN
(1964, and DEWEY (14967).

Some resulls of the stodies are summarized below;

1. A greal number of hybrids within Agropgron slat. and Elgmuos
sdat. have been produced or found in the field. Many hybrids were
lotally sterile, bul a considerable number were more or less fertile. al
least in backerosses.

2. A greal number of Agrepyron-Elgmus hybrids have been pro-
duced or found in the feld. Most of them were wholly sterile, bul ex-
ceptionally relatively Fertile hybrids were obiained (of ., eg.. DEwEY 1967 1.

J. Extensive genome analyses in meiosis of hybrids have been per-
formed, especially by STEBRINS ot al. Comparisons of the genomes in
difTerent species based on chromosome morphology (especially ol satel-
lited chromaosomes| have been made, e.g, by CAUDERON and ScHULz-
SCHAEFFER, STERBINS and SNYDER (1956 b) huve shown that a genome
consisling of chromosomes essentially homologous to those of the
dipteid Agropyron spicalim (PURCH.) SGRIBN. el SM. is represented in
the polyploids Agrepgron caninum (L) Beavuy, parishii Scuisx. el Sa,
trachyeanfonr (Ling) Mavte, Elgnores glineces BuchL., eirginicns L.
and almost certainly in Sitewion jubatiim J, G SMrre and  hystrie
iNuvrr.) J. GO SMrrH. The presence of this genome is also regarded as
likely in other Klymuas species such as K. interraptus Bocnl. and pdl-
losus MUHL., and perhaps even in Hystrie palnla MOENCH, SARKAR
i1958) showed that all species of Eremopgrion have a genome con-
sisting solely of chromosomes with subterminal cenlromeres, a feature
unigque within Triticeae. Doth diploids and tetraploids oceoar in the
wenus, dand the tetraploids have in addilion to the “Eremopgrum”™ ge.
nome, one of “normal” appearance.

Baot, XNotirer, vol, 121, 1HE
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4. Apparenily introgression has played an important role in the dif-
ferentiation within polyploids as shown, g, by S8yYDER (1951 and
Browx and PraTt (1960),

Ubservations

The sources of the material used in the eylological observalions are
as Tollows:

Agropyron (Elgtrigio) junceam (L) BEAvy, ssp. boreo-atlanlicnm L. el L.
The same malerial oy in HENEEN (1162,

Agropyran (Eigtrigin) repens (L) BEAUY, The same malerial as in 1Te-
NEEN Il'..ﬂf:l'..f_l.
Agropgron (Ligtrigia|) elengatom ([Tost) BEAvY, — Seeds obtained from

Jexkis (produced at Winnipeg 1958, originally from Marsusana 19560 and
rom spontanecus material from Montpellier, Franee.

Agrapyron [(Roegoeria) ceningm (L) BEavy., — Seods from Botanieal Gar-
den, Brno, Czreckoslovakia.

Agropyron (Hoegrerie) lattglome (Scamiey. et 5y, Bybpe. slal, S
tanesus plants from Koppardsen, Torne Leappmark, North Sweden.

Elgmins (Elgmuos sstre) arenarioe L. — Plants from the Botanical Garvden,
Copenhagen and spontanecins material from Lemma and Sandby Bick, Skiane,
Sarth Sweden,

The lechnique deseribed by OsTeErcrEN and HeExEEN (1962] was
used Tor the study of the somatic chromosomes,

The detailed Karyolype of A funcean ssp. boreo-atlantican has been
deseribed by CavpeEnoxn (1958) and Hexeex (1962), The chromosomes
vary in length between about 5 1o 85 p, and have median or submedian
centromeres (Figo 2E). Two pairs of chromosomes have secondary
constrictions and are among the relatively large chromosomes in the
complement, One pair has large satellites and the constriction dividey
the shorl arme into nearly equal parts. while the olher pair has small
salellites on the shorl arms. A fainl eonstriclion is occasionally seen
near the end of the long arm in the pair with large satellites,

The c¢hromosmmes of A, joncean are larger than those of A repens.
The twao species also dilTer as regards the morphology and size of (he
salellited  chromosomes (HENEEN 1962). Differeces in chromosome
size and in morphology of the satellited chromosomes also exist be-
lween A, joneeum and A elongalnm (2n=14), A, caninum (2n=728|
and A, latiglome (2n=28). The chromoesomes of A juncemm are some-
whul larger than in lhe other species of Agropgron mentioned, In
Ao elongertum and A caninum the chromosomes vary in length between
4.5 and 75 w while in A dafiglene the lenglh range s 5.9 o 6 o which
is aboul the same as in 1 repens. The milotic chromosomes of A, ca-
i, Al lefigfeme and Al elongetone are shown in Fig, 24, B 1.

Rt ¥atisor, val, 121, 11638
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Diagrommualic drawings of the satellited chromosomes which can be
detected in the dilTerent species studied are presented in Fig, 3. In
A elongatin and A caninom the pair wilh large satellites has more
median cenlromeres than the equivalenl pair in A, juneewrne. The con-
striction divides the short arm into two unequal parts, the parl proxi-
mal o the centromere is longer than the satellile, which is not the
case in b juncenny, CAUDERON (1958), however, described Lhese chro-
mosomes o be similar in A jeeceam and AL elongelam, The second
pair wilh small satellites has somewhal smaller satellites than in the
equivalent pair in . juncenm,

[ b dedigfonee only one salellited pair can be distinguished in the
limited number of melaphase plates studied in this species, The secon-
dary constriction is in aboul the middle of the short arm. This pair is
among the relatively short ehromosomes in the complemen! and looks
mudch alike w similar pair in A, repens (HENEEN 1962,

In Elymuos arenareius (20=>56) the chromosomes are of a relalively
lurge size (4 to 8.5 u) with median or submedian centromeres (Fig. 2 ).
Three pairs of satellited chromosomes can be distinguished and are
drawn diagrammatically in Fig. 4 10 They are among the largest chro-
mosontes in the complement, In one paic, small Gail-like salellites are
allached to the short arms: This chromosome has aboul the same arm
ratio as the chromosome wilh small satellites in A juneemm or A, efon-
getum. However, the satellite size is smaller than in the oo Agropyron
species, The olher bwo salelliled pairs are similae in their indices 1o the
pair with large satellites of A foneenm. In one of these lwao pairs, the

secondary constriction is in about the middle of the short arm, while in

the other pair the constection is near the end of the long arm,

DISCUSSION, Both A, funceam ssp. boreo-allanticownn and I, arena-
rivs have somewhal larger chromosomes than in the olher species of
Agropyron studied, namely A efongaium, A, cantpnm, A, feliglanee, and
AL repens.

There is a certain degeee of similarily belween E. arenaring and
A, juncepnt in the morphology of the satellited chromosomes. This is
i‘hl}l‘l'ill ||:.' wilth regard 1o the chromosome wilth large satellites of . jorn-

cetm and The |;|n.-..-ii||i|'il‘..' ol ils :'f]n'l'.'si]:'lu'r Lo the similar satellil

Fig. 2. Somatic chromosomes al metaphase. A Agrepgeon (Elgteigial  elengatum

sip, elongafume, B: Agropyron {Roegneria) lofiglame slal, G Elgmas (Elgais s

aremering, D Agropyeon (Roegrerio) caningm, E: Agropyron (Elgteigia)  jenceum
sap. Bocea-tinnticmm A 1400 B—I5 01120,

Bt ¥Naodiner: val: 121, 1068
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chromoesome in . aremaring, The same chromosome might even he
equivalent to the satellited chromosome with the constriction located
in e long arm which is characteristic of E. arenarius. The lwo chro-
mosomes have the same arm index. Probably, the constrietion in the
shorl arm became inconspicuous whereas the fainl conslriction present
near the end of the long arm is much accentuated, This chramosame
shows such a phenotype in one of the two karvological types found in
the natural pentaploid hyvbrid belween A, junecam ssp. boreo-atlanti-
cum and A, repens (HEXNEEN 1962). The disappearance of the nueleolar
conslriction present in the shorl arm was suggested 1o be due o slrae-
lural. genotypical or evloplasmic conses.

In E. arenaring the presence of the satellited chromosomes in pairs
suggests an allopolyploid nalure of this species. A juneemm or a relaled
form of il might have been one of the ancestors of E. arenorins, The
study ol the intergeneric hyvbeid between the two species could be of

somme interest in this respect. From pairing stbodies in other hybrids
hetween Flgmus and Agropyron (e, STEBBRINS and Sinen 1950
Husziken 19550 il was lound that they are closely relaled,

According o the size of the chromosomes and The morphology of
the satellited chromoesomes, the material investigated may be divided

into three Sroups:

1. Agropyron (Elgtrigin) juneenm, Elymuog (Elymus sstr.) arencorins.
Chromosomes larger than in olher species investignled, One pair of
salellited chromosomes in commen (not Ffound in the other groups),

2. Agropgron (Efgtrigio) clongotom, Agropyron  (Roegneric) coni-
reern. Chromosomes somewhal smaller than in the preceeding group, One

olther groups).

ir ol similar satellited chromosomes in common (nob fooand in the

3. Agropygron (Elgteigic) repens, Agropgron (Roeegneria) tatigleme,
Chromosomes smaller than in other species investigated. One pair of
satellited ehromosoues in common (ool found in the alher groups).

I is worth mentioning thal the dilferences in chromosome sige Dwe-
tween Agropgren junceaim and repens is maintained in their hyvbrid
IHENEEN 1962).

From these data and from investigalion by other aulthors it is evident
that neither NEVSKDs subdivision nor the separation of the genera
Agropigron and Elymies is in agreement with the eviologic informaltion
available.

Fob. - Natissr, val. 121, 19h8
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Fig. & Disgrammatie deowings of e salellited chromoesomes in the Elgmes and
lgropyran species studied, The arrows indicale e prost o of fainl secondary con-
strictions, A: Agropyrore (Elgirigia)  jureewm ssp. froreo-allanticam. B Agropgron
.I{l’;,n’rup'rr i'.frl.ulifrrirrlll LN .e'.fru.'r_rlrfruu. {: 1g_r.l'rrlr1_r,lhr]i ||".'|'r.l'.f|'.ig,|£-ﬂ Fe It ms. 13 .I'".THHHH
Elymus ssbr) arenarius, 12 Agropgron (Reegonerie| caninomm, ¥ Agropgron | Koeg
nerio) fatigfame s.0at.

CONCLUSIONS

I a “genelie” genus concepl is accepled, referring all species forming
hvhbrids lo the same genos, the consequences would probably he a
single genus within Triticeae (ell, e, STERRING and SNYDER 1956 1.
Such an enormous and extremely diverse genus would be very imprace-
ticable and has nol been accepled by taxonomisls, This roadical slep
seems also unnecessary as i number of morphologically distinel groups
e be distinguished, which also may reflect main frends in the evolu-
tion within Trificeae. Such groups, which are not given taxonomic
rank. are briefly characterized below.

The Hordewn [p'.rq’_lupi.”ur:fr'um, Hr}rrh‘ﬂ;nrrfh‘, Traemict herunt,
Pacelyrastuchys, Crilopsis, Critesion)

Spikelets 2—34 together at o node,  heteromorphic. with two orets
(the second florel almost always rodimentary ). Glumes plirced in front
ol the Morets. Palea eurved or slightly bent in kiteral parts.

The Henrardia Group | Heorardio

Spikelets sunken in the spike axis, homomorphic, solitary, with 1-—2
(Morets. Glumes enclosing the (Torets. Palea curved in the lateral parts,

The Elymus Group (lygmos slal., Agropgron slal,)

H[riiu*]ri\ .\inli!ur].' Oor Y—several ln;.f:'thr:' al each node, hlr]llui‘ilul'pl]ir.
with 2—many [lorels, rarely with a single florel, Nerves of lemma con-
Fluent at the tip. Palea folded along the merves, which are developed
as sharp edges,

Pt Nodizer, vol. 121, 11H3
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The Triticum Group (Triticim, Aegifops)

Spikelets solitary. bomomorphic or heteromorphic (leeminal spikelel
differing in appearancej, with 2—7 [lorets. 1—3 of which are slerile.
Terminal spikelel at 907 angle to the other spikelets. Nerves of lemma
parallel. Palea folded along the nerves, which are developed as sharp

edges,

The Seeale Group |(Sccale, Hoagnaldia

Spikelets solitary. homomorphic. with 2—4 florets. Glumes £ subu-
late, with 1 —2 nerves. Palea folded along the nerves, which are devel-
oped as sharp edges,

The Heteranthelivm Group (Heleranthefinm)

Spikelets solitary. heteromorphic (alternating fertile and sterile ones|.
with many florels (in fertile spikelets, 2 fertile and many clustered
slerile ones|, Glumes subulate, Palea folded along the nerves, which
are developed as sharp edges.

The further subdivision of these groups into genera is at present
rather obseure, Thus NEVSEDs splifting of Hordeam into G genera must
b lested by using a combination of morphologic, anatomic. and genetic
dita. In the Triticem group Aegifops and Tritienm most probably have
to e united,

Within the Elgmus group the species have Iraditionally been referred
to Agropgron if the spikelels are solilary and o Elgnees if they are
placed in pairs or larger numbers al each noede. This subdivision is
apparently arctificial el however, HUTCHINSONS (1938 subdivision of
Tritiveae|. the genera only represent levels in a reduction of a pani-
eulate infloreseence. Thus, several species in Agropgron have heir
closiest relalives in Plymy and vice versa,

To overcome This unsalisfaclory silualion Nevssr (19320 1933) sub-
divided the traditional genera inlo smaller “nalural™ enlilies, in This
Wiy l'rL'lijiliH a number of Senera, which could Fee ]Jl:u'i'ii i oan HapHra-
priagte posilion within an evolationary  system,  An examinalbion of
NEVSKDs svslem gives the Following resulis:

1. The genera proposed are in mosl cases nol distinel, L.e. they can-
nel by morphologic characters or combinalions of characters be dis-
tinguished from other genera (e.g. Flytrigio-Roeegnerin, Ehgtrigio-Anea-
rafepidinm-Clinelgmus,  Clinefgmus-Sitamnion). In some  cases  small

Bl Mobiser, val, 121, iR
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groups of species or single species constilube new genera (Elymos s.slr,
sensy NEVSKL lgropgron ssie., Mofocorns, Teerelln), which are mors
Iv circomseribable. However, il groups like these are re-

prhaslosgiea
garded ns geners, several other species groups (ed., the Agroppran jin-
coum group| also deserve generie ank,

2. Inospile of the strong subdivision made by Nevsir the large genera
[FEfytrigia, Anearolepidivm, Clinelgmuos, and probably Roegneria) are
composed of discordant elements. The genus Flglrigio can be dis-
cussed as an example. On morphologic, anatomic, and eviologic grounds
the Evropean material of this genus can be subdivided into three groups
wilh wholly different affinities: (1) the junecwm group, whicl is mor-
phologically similar 1o and in analomy and chromosome morphology
cotneides willy Flpms sstres (2] the elongalum group, which coincides
will species of Aneurolepidivm as regards anpalomy aod morphology
jeviologically the Anewrolepidinmm species in question have nol heen
investigated) : 130 the repeng group, which in analomy and chromosome
marphalogy and to a certain extent also in morphology coineides with
Ruoegnerie,

T fultil Nevsetr's intention of establishing “natural”™ renera in the
Agropyran-Flymus complex it would therefore be necessary too splil o
number of his genera into smaller enlities. An allempl in this direc-
Hon was made by Dropoy (1841} in Flora Uzbekistanica, where Rogne-
Fier was h|l|'l| into three genera (Roegneria sslr., Semeiostuchys gen.
nov.. and Cempelostachys gen. nov.), The result would evidently be
chaotic, with genera still more difficull o eircumseribe  morpho-
logically.

Even [romm the theoretie poinl of view such o treatment is precarions,
As far as can be seen o number of “primary”, well delimited groups ol
diploids exist in the _\gropyron-Elymns complex. However, by allo-
polvploidy between representatives of diflerent primary groups inler-
medinles and intermediale groaps ol species have been established,
obscuring an originally distinet delimitalion. Thus a complicated nel-
work of relationships exists. as polyploidy has played an unusually
great part in the evolotion within the complex, probably favoured hy
the high degree of vegetalive propagation (many polyploid species
have very low seedsetting, of, NEvsgn 1934).

For reasons discossed above, Nevsirs suladivision of the Agropaggron-
Elymps complex or an even more rigorous subdivision serves neither
praciical nor theorelical aims.

Fart. Naotiser, val, 121, 18
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To avoid an artilicial taxonomic subdivision of the Agropgron-
Elgmus complex | lind it necessary to unite the traditional  genera
Agropyron and Flpmuos (eorrecl name of the united genus Elgmas 1.0,
This decision is founded mainly on an examination of European mate-
rinl, GovLp (1947 came to the same conclusion in his studies of North
American (mainly Californian| material. MELDERIS, who previously
accepted NEVSELD's subdivision of Agropgron, has also found it impos-
sible to keep Agropgron and Elymos as separale genera (personal com-
munication 19 in connection with his studies of Asiatic material
Thus three different investigators. mainly treating material From difterent
parts of the world, have independently come 1o the same conclusions.

Within the Agropyron-Flymuos complex a few morphologically chie-
acteristic groups composed of o few related species have been kepl by
many holanists a3 separale genern, viz., Eremopygrom, Taeniotherum,
Sitanion. and Hystric,

Eremopyrant consists of The annual species in Agropgron sdal. On
account of the morphologic peculiarities of the spikelets (gluomes basally
connected and with cartilaginons marginsg and the deviating chromo-
some morphology il seems defensible 1o keep il ss o separate genos as
sugrested by SARKAR (1958,

Toeniat hertm eonsists of the annual species in Elypnae slal, On
account of the morphology of the palea The genus muslt be excluded
from the Efgmus group and referred o the Hordegm group, as has
already been suggested by many authors for other reasons.

The genus Silenion (referred by NEVSKID to Hordeinae) must withoul
any doubl be included in Elgmus both for morphologic reasons el
GoULD 1947) and becanse of evtologie and experimontal data presenled
by STEBRBINS &1 ual.

The genus Hystriv is rather oulstanding morphologically. Depending
on similarities between North American Hystriv and Elymus species,
Goven included the genus in Elgmes sdat, Cytologic and experimental
dalit confirming the alfinilies are very much required, however,

The taxonomic consequences of the considerations above will be o
subdivision of the Flgmuos group into two geners as Toliows:

Elymus L.

(Inel, Agrapyron GAERTN., Elytrigio DEsy., Roegneria Koon, Aneuro-
fepidicnmm NEvskr, Clinelymis Nevskl Terrello NEvskl, Hystric MoEscn
= Asperella Hump.. Sitanion Rar.)

Glumes not connected basally, Perennials.

Hat, Xaoblser, vol, 121, 1508
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Ercmopyrum Jaub. ef Sparh
Glumes connected basally, becoming carlilaginous. Annaals,

A considerable number of nomenclatural changes on the species level
are necessary as a consequence of the new subdivision. No sueh changes
imostly new combinalions) are published in this treatise. They oughl
instead o be made in conneclion wilh revisions and the frealment of
the Elywies group in regional oras,
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ol Calitorni. Irvine, Calilornds S2664, USA:
and §2 Eglinton Read, Dublin, Dreland. respectively

ARSTRALC

The notes vefer o problems of laxonomy and pomenclatore in marcme

haela plinglar.

1. Typilication of Conferpa pennote Hons, shows that it s referable to the
Bhaeophygta: this is discussed in relation (o the red alga Plerasi plionian pennoato
(G Ad.) FALKENE.

2 Cermmiim armoriom mone nov, 15 proposed as a substitube Tor O peor-
matiem I AG, om0 peonatine (Hens.) Rori.

&, fptiphtoea pumile G AG, 08 shown e he based on g omixture of  fwo
species, referable 1o Polysipfonia and Sphoceloria,

4. Typification of Feens eristatus Looex TUuss, is discussed in relation to the
nemenclature of Eatlwra eristate,

The following notes refer to taxonomical and nomenclitural prob-
lems detected during preliminary work (or the fortheoming “Flore of
British Marine Algeae.”

Plerosiphonia pennata (. AG) FALLENE.

The earliesl descriplion of the alga known currently as Plerosiplonia
prewmeder i nsually regarded as thal given by Rorn (18000 under the
name Cermminm pennatoa, His name is, however, nol based on
description because Cenferpa pennota Hups. is eited as a synonyim and
it should be appreciated that the latter is also aceepted at the present
lime as the basionvm of o brown alga Sphaocelarie pennoata (HUDS,)
LyxGB. The identity of Conferva pennafn Hops, is therefore the erucial
problem requiring consideration.

The origingl treatment of Conferva pennoata by Hupsox (1762 p. 486)
is as lollows:

Bt Nadiser, val. 121, 168
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. COXFERVA filainenls geniculalis mamosis, rainis
duplicate pinnalis useis,
Confervi maring pennata. Pet. hort, sice. it Sgn. i,
Yrglis, Feathered Conferva,
Huabital in lftore maring inler Murgale of Dover, R
Syne In littore dnsnlne Walney.”

This description is based on three elemenlds:

1. Material from Walney Island, Lancashire, which muost now he
assumed to be lost (Inxox 1954).

2, Material referred to Bav's Conferva mearina pennata in PETIVER'S
herbarivm. The PETIVER collection lorms part of the SLoaxe Herba-
rim (Daxpy 1895381, preserved al the British Musenm | Natural Hislory),
bul i1 is nol now possible to locate therein any malerial identilied as
Stlanferma mariivg peaiba.”

A The deseription of Conferva marine pennota given in the thied
edilion of Bay's “Synopsis melhodien slirpium brilonnicaram” (BAY
1724) edited posthumously and anoonymously by Dineesivs, The de-
seriplion of Conferoa maring pennala by Ray is based direetly on the
wlga described by MERBET (1666) under the name Corelline comis o
ingterr couedee pafpinee spursis and Bay's Conferon muerine pennelo
must be lypitied by MERRET s material. MERRET S herbarium now forms
part of the SLosxe Herbarium (Daxpy 1958). but the idenlificalions
on the specimens are so conlused thal il is nol now possible Lo identily
the MepueT HIH'L"IIIIL"I'IH in [[LJI’.‘\IiHH. should !||1'I\' have been I:n'u'r\'lrd.

It is therefore impossible at the present time to locate the original
materinl of any of the three elements cited by HURSON in the initial
deseription of his Conferpa pennata. 10 is possible that This binomiual
wis Dosed on material veferable 1o the genus Splaeelaria as now under-
stood. bul this cannol be proved. Because of the citation of Conferpa
pennate Hups, in Bora's treatment of Ceramizm pepmatom, the laller
binoanial hins the same Lype as Conferoa pennota Hups, whatever material
hivve been referred to il by RoTd. Roma’s herbarium was destroved during
the second World War (PiLcer 1953, but there is a specimen in the
Acarpn Herbarium al the Bolanical Moseom. Lund, which the annota-
lions suggest was received from Rotn and identilied by him as “Cero-
mimm penneadim,” This specimen | Herb, Alg, Agavdh, 39271 | which is of
the alga now known as Merosiphonia pennata, could well have formed
parl of Rorn's or

il material. The ereor was apprecialed subsequently
by Rorn (1806 p. 133), following the receipl of malerial of a Sphacelaria
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species from Dawson TursNgR. the latter stating that this was the “lrae”
Conferva peonate of Hupsox. Rorn, in allempling Lo correct his crror,
renamed the wrong entily and was unfortunately responsible for the
present conlusion. The epithet pernala was relained for the Plerosi-
phoniv species and the Hupsox synonyvm was considered conspecific
with Confervn cirrosa WULF, ex RoTr (1800 p. 214), From this dis-
cussion, it is elear that the name Ceraminm pennetam based on Con-
ferper pennata Hups., cannot be applied to the species of Plerosiphionia
vnder discussion,

Certain synonyms have been applicd to the species of Plerosiphonin
under discussion but none of  these antedates Holchingin  penmale
Co AGARDH | 1R24), the firsl legitimate vsage of the epithel pennala. Con-
ferpa mallis of DraparNavD, although published in synonymy by many
carly suthors, ez, Rorn (1806) and AGariDu (1824, was never validly
published. like so many of the hinomials attributed 1o him (el S1Lva
1952), Acanpn (1824 p. 164 includes in the synonyvmy of Sphacefurin
cirrftesa the stalemen! “Conf. pennafa, Dillw. 1. 86, — Huds.” so thal
his citation “Ceram. pennotom, Roth”™ under Hutchinsia  penmete
[AGARDIT 1824 p, 146) may be laken o imply what wouald be written
towday as “Ceramminm pennafom ROTH, pro peaele, non Conferva pennat
Huns." This is clearly o case where Article 72 of the International Code
of Botanical Nomenclature may be applied. Hutehinsin pennetao is there
Fore a legitimale name, whose hololype was lost wilh Bori's herba
ritm, but of which the specimen now sl Lund [Herb, Alg. Agardh,
9271 is an isolype. The correcl name for the species is Pleresiphonin
pennafe (U AG.) FALKENB.

Ceramium pennatum . G, A,

Previously (Disox 18962 a briefl discussion was given of the bypifica-
lion of Ceramifum pemeedon J. A, L was nol then appreciated thal
this binomial is a later homonym of Ceromimm pennotom (Hups, )
Romi, discussed in the present paper. The alga deseribed by 0 G,
Acanpit (1851 under the name Ceraminm penretom is still relained in
thal genus (ef, Parge & Dixon 1964) and no olher name has ever
been applied 1o i, A new epithel is therelore required for this laxon.
It would have been appropriale to commemorate either J. G Acanpi
(the deseriber of the taxon) or the brothers Crovax (who collected The
original material on which the descriplion was based) bul combina-
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tions using epithels derived from their names exists already in the genus
feranunm. The new epithet proposed, armoriciom, is indicalive of the
regdion Iram which the taxon was ariginally collected,

Cernmimm armorienm nom. now,

=Ceramium penneiem . Go Acarpi; Sp. Gen. Ord. Alg. 2: 136
(1831 ).
won Ceramitm pennetom (Huns) Born, Cataleela Bol, 20171
(1800).

.
B
£

The type of Ceraminm armorican is the lype of £ pennatom 1
designaled previously (Dixos 1962),

The Tdentity of Rytiphloca pumila €, Ac.

Rytiphloea pamila C. Acarpu (1827 was deseribed From malerial
collected -al Trieste. Subsequently, it has been considercd by many
authors (ef. DE Toxn 1903] 1o be a synonyvim of Plerosiphonia pesnoto.
However, examinalion of the original muaterial. now preserved in the
Acanon Herbarinm al he Bolaniska Museel, Lund, shows thal the
single specimen [Herb, Alg, Agacdh, 39263] consists of tangled clumps
of malerial containing several species of algae, The componenis pre-
senl in greatest quantily eonsist of o species of Polysiphonia wilth four
pericentral cells and a Sphacelaric, bul with no lrace of any representa-
tive of Plerosiphonia as now onderstood, The various thalli in the climps
of malerial are minute and very entangled. Without iotal destruction it
is nol possible lo state categorieally thal The Type specimen of Rygliphloea
pumila U MG, does nol conlain any malerial of Plerosiphonia, bul il any
is present it cannol constilule more than a minute fraction of the whole.
It would appear most probable that [he original desceripion ol Ryl
prltloect prmile was o misinterpretalion involving the (wo genera, Spdhie-
cedaria and  Pelysiphondie, which occur mos! abundantly in the Iype
material, The overall form of the plant was deseribed from the Sphoce-
farfa fragments, while the cellular detail was taken from the Polgsi-
phonin. The wame Rytipiloea pumila accordingly connot be considered
Lo apply to the species of Pterosiphania wilh which il has been associaled,

A Study of Euthora eristata

Eunthora cristote is widely distributed on both sides of the North
Allantic Ocean. A routine typification of the basionym during the pre-
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paralion of the “Flora ol British Marine Algae’ disclosed o very con-
Fused situation, The generally accepted usage of the basionvm was

shown o be o nemen nodem, the eventual valid publicalion of ths
wits Tound 1o be an illegifimatle name because of an earlier homonym.
and there was confusion with tolally nnrelated members of the Bhode-

melacene,

The fiest description of Fufhaora eeislate was published by TuBRNER
(LROR) as Fueas eristatins, on the basis of material preserved in the Lin-
naean herbarium, and this descriplion was accompanied by ligures of
Linnacan specimens. TURNER slates gquite clearly that the specimens
were allached, together with some fragments of other species, to a sheet
trseribed “erisfalus™ in LinNagus's hand. Thus. the epithel and type
material are of Linnaean origin bul there is no evidenee to indicate that
LiwxNatus ever published a description of the malerial in guestion, or
applied the epithel to this or any olher taxon. Because of this, the
authorily for (e binomial has been widely misquoted, Tavior (14947,
1957 being one of the few authors to appreciate thal Fuens eristolus L.
is a nomen nadum and to eite the authority lor Ealliore erisbota cor-
rectly as “ (L, ex Tumw) J. AG" Focus crisfelus L, ex Turn, is, how-
ever, an illegitimate laler homonym of F, cristatus WiTHERING (17906},
The citation by WirtnesING of oo regwsae Hupsos (1762) and a re-
ference to the later treatment by Hunsow (1778) of Fucies crispotus L,
in the synonymy of his Fueos eristatus suggest thal WITHERING applied
the Lalter binomial Lo The algn now Known as Ceyploplenra ramosa,

Because of the similarity belween the wo epithels crispafus and
cristatis, it might be questioned whether the erisfatus of WITHERING
was nothing more than o typographic ercor, This would appear to be
most unlikely, in that WiTHERING (1796 ciles cristafus consistently in
boath text and index. and the epithet is repeated in subsequent editions
of the work (WiTHERING & WrirHeERING 1801, 1812, 1830). Thus
although Fuews cristatus WiTHERISG is o superfluous name (becanse
of the citulion of synonyms in lhe original treatment) il cannot be
dismissed ns @ mere bypographic error, TusseEr (1802 po 1510, in his
carliest comments on the material annotaled by LINNAEUS as crisfalns,
also considered the possiblity thal & typographic error might be in-
valved, slaling “il must, therelore, be supposed eilher that the specimen
in question was intended 10 have been so called in some Tulure publica-
tiom, or that he purposed wriling erispatus.” Laler, wilh Uhe publica-
Piewny ool 1l tII‘.\'.i'I"I||!in|1 of Fuens ervistitus, TUurRNER (1808} accepled the
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tirsl supposition. One explanalion which does not appear 1o have been
comsidered 15 that the mame writlen on the sheel by LINNAEUS may naol
have been intended o refer Lo the alga 1o which it was subsequently
applied. As stated previously, there are fragments of two other algae
attached to the sheel; these belong 1o the species currently known as
Phyeodrys rabens and Memibronoptera alofa. 11 s possible that the

nume cristafus had been mtended For either of these bwo Delesserin-
bul, whalever Lhe intentions of LinNatvs may have been,
the Linnaean malerial desceribed and Tigured by Tunrser under the name
Fuens cristates is velerable 1o the alga now known as Euthora cristato,

ceos il

Thus, both Fucas cristeties WITHER. and F. cristatus L. ex TUrN.
are validly published bul illegitimate names, the latter becaose it is
a later homonym of the former. Allhough not strielly relevant to =
consideration of the eorreel name for the species. the twao infraspecific
Laxa associnted wilh F. eristertus in the original treatmen! (TURNER

1808 merit some consideration beeause they indicate the confusion
prevailing at the lime of the initial deseription of the taxon and, in
Lurn, they were the cause of many of the laler difficulties. OF the two
infraspecific taxa. the § pedentive was hased on material from the Red
sen. The ligures given by Turser (1808 PL 23 Figs, [ 2] are not sol:

Ficienl for idendification and in view of the absence of Lhe original
malerial, which cannot now be located in the Herbarium of the Royal
Bolanic Gardens, Kew, il is nol possible 1o comment on the identity of
the (b palentioe, The second inlraspecilic laxon, v artfeofatus is based
on maderial from the Mediterranean Sea and pear Bavonne, eollecled
by MERTENS, The ligure given by Tursen is clearly of a Bhodomela-
ceous alga, bearing no relation to the species of Euthorn under dis-
cussion. Furthermore, as was also the case with [ eefentioe, the two
original localilies are well to the south of the southern limit of dis-
tribution of FEothora, Two specimens, now in the Herbariom of the
Boyul Botanie Gardens, Kew, are probably the original maferial on
which Turxer based his teealment of F. eristatus v acticelolus, One of
Mhese is anmolaled “Fucus cristatus Linne Bayvonne IX"7 in MERTENS'
hanel, while the other is libelled “Lapudi coll, Klulsciss™ in the same
hand, Both specimens are referable Lo the genus Plerosi phonio, as now
understond, not o Futhore. How this material eanme 1o be associaled
with the Futhors specimens of the Linnaean herbariom is nol known
althougl, as will be seen. the confusion resulting from this associalion
continued for some considerable time,
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I order lo determine the correcl name Tor the algas known corrently
as Fothora cristata, two alleged synonyvms muost be examined eritically
as well as the epithet crisfata from its Grst legitimate usage (hy article
72 of the International Code of Bobtimieal Nomenclatare). In fach
neither of the two alleged synonyms is applicable, The first epithet is
derived from Fucas corgmbiferns GMELIN [1768), which was stated by
Turser (1802) “lo be the F. erfsftus Linn,” 11 s difficult to see why
(his statement should have been made and il was subsequently rejecied
by him (TurseEr 1808}, The original material of Fucus corygmbiferis
GMEL. was collected in Kamitschatka and the Mediterranean Sea. both
localities outside the range of the species under discusson, The type
material cannol now be located but the illusteation is reasonably good
and the general concensus of opinion relers Fuens corgmbiferius to the
genus Odonthalic, This suggested relationship between F.oerfstatus and
a Rhodomelaceous alga cannol be explained, The second epithet, is
devived from figoardinag  fabricicong Lysoasye (1819), which was de-
seribed on the basis of material eollected in Greenland, The subsequent
nomenclatural transfers are a little complex but, briefly, the entity was
given infraspecific status under Sphaerococcns cristatus by G, AGARDII
(1822, then regarded as a species of Rhodamenin (= Rhodymenia) by
JooGo Acarbun (1841, and later transferred lo Euthora by lhe latler
[, G, Acanron 1847}, Finally, having apprecialed Hial his own material
wins 1ol t'uin-iiu,'villiq_' with LYRGRYE's nriginu] !'iEII_'I'ii'li'll'tlh, J, G AGARDH
(1H532) retained his own malerial in the genus Euthora and compared
the LyNaey i specimens wilh Delesseria rostrofe, which is now referred
to the Delesseriaceons genus Pantonenra, Examination of the original
LynaevE malerial ol Gigarting foabriciona in the Botanical AMuosewm.
Copenhagen, and isolype fragmenls in the AGakby Herbarium al the
Botanieal Musewm, Lund [Herb, Alg. Apardh. 31766 confirms thal this
enlily is relerable 1o Pantorenra and is nol synonymaons wilh the species
ol Evthore under discussion, There are thus no 1'|:|'lt]'|i"l.‘\' derived from
synonyms applicable Lo the species nnder discussion. There is there-
fore no alternative to adopling the epithel crisfadus Trom its hrst legi-
timate usage. Although it might appear that LaMovkoux (1815 was the
first author 1o transfer the enlity from the genus Fiaens, investigation
shows Lthal this conelusion eannal be accepled. LAMOUROUX. in his
ireatment of Plocaminm eristatom, ciles * Fucus crislalps Heeb, Linn”
as the alleged basionym. This is nof a reference to the first valid publi-
calion of Fucus eristatus by TUurNER, in thal Lasouvrous distinguished
clearly between the citation under Plocwminm cristofum and the cita-
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licons of TurRNER's publication under other species. Moreover, [rom the
illustrations given (LAMOUroUx 18135 PL 2 Figs, 1 2 3], which are of
a species of Plerosiphonio, it would appear that at some lime LAMOU-
Oy had exomined or had information on the original MERTENS miule-
riad v which Fueens erisfedues v arfiealafus was based. 10 would tHhos
appear very probable that Lasovroux intended the binomial Ploca-
migm eristalmm o refer to a species of Plerosiphonia, an opinion sup-
ported by the occurrence of specimens of Plerosiplonio conmgpdamata in
the herbarinm of Boxsesatson, o close riend of and co-worker with
Laviouroux, now preserved in the Bibliothégue Municipale, Quimper,
identified by him as "Plocaminm eristetom Lamour.” No deseriplion
is given by LasmovrovX of Plocamimm eristafum and there is no
reference o a previously published valid descriplion so that the laller
binomial is u nemen nudwm, Becanse of this, it must be ignored in any
discussion of the nomenclature of the species of Euthora under discus-
sion, G, AGARDH (1817 in transferring the taxon lo the genus Splwero-
coccis must be recognized as the first author to treat i1 other than as
a species af Fucos,

The corvect binomial and authority for thisalga is, therefore, Eothora
cristaba (G, AG.) 1. G, A, The Lype of Sphaeracoceas erislatos U, AG. is
the tyvpe of Fuacus crigtatus Lo ex Toas.. thal is, the material mounted
on sheel 1274649 of the Linnacan Herbarium and figured by TunNer.

ACRNUOWLEDGEMENTS

We are indebted to Mre, B oss and Mes, Lo Ievise for assistance with the
prepavation of this paper and eritieal comments: o Me. 1L W Prce for help
wilh loeation ol literature; and lo the Direelors amd Curators of the following
institutions Tor perngission o examine material: British Muosewm ([ Natural
History o Boyal Botanic Garden, Rew: Botanical Musewm, Lond; Botanical
Musenm, Copenhagen: Linnaenn Sociely of London: and the Bibliotégue Muoni
t"t|r.'|||'. Chiniim jier.

LITERATURE CITED

MearpH, G A 1817, Synopsis algarwm Scamdinaviae, wdjecta dispositione  aniver-
sabi algarum. Lunedie.
W22 Species algarum rile cognilae, cum synonymis suceinelis, 102
L,
I, Systemn algarum, — Lundae,
1827, Awufwiblung viniger in den dslerveichischen Limdern gelundenen neuen
“:l”lnl[{rl] umd Arten von .\]Rmn. nehsl ihrer Hill_:.:u\!il-. el ||-|~i}:-='|'ii.|..’h'll. Bermer-
kungen, — Florn 1 G250,

Pt . Matiser, vol, 121, 1668



bt PETER 5. DIXNON AND HILDA M. PARKES

Acasnm, I G 1841, Lo historiom algaroam symbiolae, — Linnaea 150 44—447.
1847, Nvu alger friin Mexieo, OFversigh K. Vel-Akad, Foiehand], (Stockbolm)
1T,

— 1831, Species geners el ordines algarum, sen descriptiones . . constiloidor. 201)
— Lundie,
1852, Ihad. 2¢2), | TR FTTEN

Daxnoy, 1, I 1958 The Sloane herbarium, — London,

DE Toxsg G W 1903 Sylloge algarum omnium hoessque cognitaram. 41030, Rhodo
meelavene, Ceramiacene, — Patavii.

Dixox, Poo5 193, Notes on two important algal herbaria. — Brit, Phyeod. Bull,
1) d6—4m

— 12, Taxonomie and nomenclatoral nodes on the Florideso, 3. — Bol, Noliser

115 245—200

GMELIN, 5. G 1768 Historin Tucoram, — Pelropedi.

Hrpsox, W, 1762, Flora anglics Londomn,

— 1778, Ilkd. Ed. 2 — Londini.

Lasmorrous, I, V. F. 8L Essai sur les genres e |a Famille Thalassioplivies non
articulées, — Ann. Mus, Hist, Nat, (Parisg 20: 21—i17.

Lysaeye, H, G 1810 Tenlamen hydrophytologine Danicoe, — Havoie,

MepreT, O 1066, Pinasx rerum naturalivm britanniearum, — London,

Pague. M., & Dixox, P S MGk A revised check-list of British marine  algae.
Journ, Mar, Ass; Biol. U, K. 44 499—3542,

Pinger, K. 1958 Berichl diber den Botanischen Garten und das Batanisehe Muoseum
Berlin-Dahlem vom 1, Mice 1943 bis 31, Mére 15947, Willdenowin 1: 1—21

Hav, 1. 1784, Synopsis methodica stirpiom britannicarom, Ed, & — Londisd,

Hovrw, AL W, ESONL Calalocta bodanicn. 2, — Lipsiac,

— 15, Thid. 3, — Lipsiae,

sova, PG 1020 A review of nemenclabural conservation in the algae frome Hie
point of view of the bvpe method. — Univ. Calif. Publ, Bol. 25: 241124,

Taveor, W. B 1937, Marine algae of the northesstern eoast of North Amevien, —
Umiv. Michigan Stad. Sci, Ser. B3,

— 1T, Ihidl, Revised ed.

Torxen, B, 1802, A 1.3'|11||rxi:1- of the British Foed, Yormoullh & London.
180K, Fiws, sive plapdacuny Focorum . . listoeia, 1 Lenddan
WiITHERING. W, 1796, An arcangement of British plants, Ed. 2L 4. — London.

WITHERING, W, & WiTHERSG, W, 1801, A svstematic arrangement of British plants,
Eal, 4, 4, — Leomidon.
1812, Ihid. Ed. 5 4. Rirminghom,
1818, An arrangement of British plonts. Ed. 6. 4. Lol
183, Ihick. Ed. 7. 4. L oo

Tot, Nodiger, val, 197, 15HS



Studies in the Ecology of Baltic Sea-Shore Meadows

I. Some Chemieal Properties of Baltic Shore-Meadow Clays

By Germund Tyler
Department of Plant Ecology

[-lli\'l':l"'\HI'u' af Lamnd

ADBSTHACT

The present paper is a stody concerning certain chemieal properties of some
heavy clays [rom a sea-shore meadow in the parish of 5:0 Anna, provinee of
Ostergilland. The amounts of major melal clements dissolved in the soil waler,
adsorhbed by the soil colloids and contained in the minerals are mapped
according toa terminology, adapted to the present study, Particulacly cmprha-
sizged are e adsorplion properties of the major mefal cations and the acid
release of metals from unexchangeahle fractions of the soil. Measured gradienis
i the exchangeable amounts of different cations are also diseossed on the
lmsis of an ion exchange experiment. The ecological imporfance of separating
the amounts originating from the soil selotion from the amounts troly ex-
changed, both olgined together in routine extroctions with neulral sall solu-
lioms, 15 diseussed in respect fo sodinm,

INTRODUCTION

The present study is inlended Lo illustrate certain chemical properties
of some heavy clavs from a sheltered sea-shore meadow in the provinee
ol Ostergitland, Particularly emphasized are the adsorplion properties
of the more important metal cations and their ocearrence in the soil
solution. on the interior surfaces and o the minerals,

In the study of the adsorption properlies of The metal eations, aqueous
solutions of NH Ae in varions concentralions have heen used, being an
easily available and commonly used non-metallic neutral salt. Data
published in this context may contribute to the interpretation of other
data oblained by NILGAc-extractions on these and similar clayish soils
in more extensive routine work, Comparalive extractions with HCL
HAc and ethanol, as well as total digestion and measurements in the
press-waler (raction, condribute to a more detailed knowledze of the
oceurrence and distribution of the more important metal ions in these
shore-meadow clays. Information of this kind is not only of a theo-
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ce. A knowledge of the chloride gradients or extractable
amounts of various elements on different levels of the sea-shore may
often be an insullicient basis for the inlerpretation ol certain soil -

planl relationships. A maore detailed H|l.ll|l\' in the distribation of he

retical importa

major melal calions, e.g. between the soil solulion and the soil colloids,
may be essentinl or even necessary bo the understanding of differences
in the uptake of these elements between various stands or plant com-
munities.

FIELD METHODS AND VEGETATION

Cn the 17th of Seplember 19607, samples were taken at (our points,
situated on and above the sea-shore meadow al Alskiir (Fig. 1) on the
istand-chain Yxnd—N. Finnd, ca. 123 km 55W Stockholm. The Loealily
has been described briefly in a previous paper (TYLER 1967). The vege
Lation of these four sampling points (in the following ealled point A, B.
Cooand 1Y, representing different levels and plant communities in the
zomation of the shore, is listed in Table 1.

Poinl 1) is situated in a dense Deschompsia caerspitosa-meadow well
abuove the sea-shore meadow proper, thus nowadays never submerged
by the sea. The oristic composition of this epilitoral meadow is quite
dil Terent from the vegetation of the shore-meadow, and all species with
a distribution confined to sea-shores are Incking, Sampling point 0 is
sttuated in the upper part of the geolitoral, just below the distinel
“Degehumpsin limit™ (ef. Fig. 1), Il is oceasionally reached or even
submerged by the sea, though very rarely in the spring and summer
months, In the vegelation of poinl . Carex nigra, Potendilla ansering
and Leontodon awlunmnalis are most conspicuous, bul all more impor-
lant shore-meadow species are already represented. On points A and B
these shore-meadow species predominate with Soncus gerardi, Plantoago
mearitinee, amd Glowr mearitine as the most important representatives.
bul point B is further characterized by the presence of Fesfuea rabro
and several other species present in C bul absent in A (Table 1), During
the winler hall of the vear, poinls A and B are often submerged, some
limes conlinuons For weeks, or covered by iee, bul in the summer only
point A is reached more or less regulacly, point B sometimes being
above the level of the sea for months.

On each of these poinls 1) samples were cul ool vertically wilh
standard steel eylinders (383 em®, length 100 mm), distributed over an
aren of aboul 0.6 square melre. Throughout, the samples were taken
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Table 1. Floristic compaosition of the vegelation on the sample points, Degrees of
cover aeeording lo HULT-SERNANDER

W Riera. Size of .-|:LI11"|'|1- aren A sdunre mebres,

Terresirial

.b{l - 5«!11’Fr|" L LLERH r| LERLE
i ow

ot fe] [ ] ] AR R Rt e | A R | i | 1]

Eleocharis unigfumis ., .. .. 00uuns |
Triglochin mapifimmm ... ... ... 1
Gléslir mariionig o ovee g s v sniarsass
Plantagn maritima . ..., ...
Junems 1r.lli:-.l‘rrr.ll'|I T O TR A
Agrostis stelonifern ... ... aEh
Frifolivm fragiferem |,
T rfolinm repemt . .. i

Pl [
W=

Za Bk

Rl

Cormipeglieerm polggemenm oo
Pt pratensts ssp. drvigefe .o ...
Leontodon aufwememalis o ooy o s 2
Feshibeg Fobmn Liiiiss s : |
Potentilfa arserinn ..oz

LB i i 1 e e e

Gorer ISR wviwsnas

.
e | | g

[T ;u:l'i.l.'.'.'rr e R
Agrostis femlig ... e ice s sneans
Renunealos acrds L.,
Desclempsio coespilosa .. ..., ...

Elyptrigin réepens . .., . e

Brocluptfeciom sp, oo onivoy. Sy i .
GEERE DO et iseirinns

Ceerlipmy wliginosmm oo nei..
B neinlees Fepees. Joo i oo ciasis = L
Cierliont worum ... ... | ey - B
TR T RIDBD w iieis s md s ssshsass - .
Achilfea millefalinm . ... ..., . . t

=)
R - AL

s i .| e [ | e ]

et e e

ab the depth of 2030 em (the npper edge of the eylinder 20 em below
the level of the ground|. Al the same level a larger sample was collected
close 1o every second evlinder sample, withoul determimation of volume,
The sail on all points were heavy clays withoul discernible infersper-
sion wilh organic matter. Only seatlered single roots occurred, pene-
trating from the shallow rhizophere proper,

All samples were transported 1o the laboratory in doable palvthene
Beigs For temporary storing in o cold store ot ea, 470

LABOBRATORY METHODS

The weights of the intact samples were determined and the samples cul
fincly in order to separate scattered gravel and single stones from the fine
earth (sand—clay ). The heavy elay made sifting impossible, Stones and gravel,
removed by hand, wore washed and weighed: hese weights woere sobbracted
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from the weights of the intact samples for calcalation of g fresh fine earth per
din® intact soil

From all samples 25 g of fvesh fine carth were extracled with 100 ml of
the following solulions on o rolating board for 10 houars: 1.0, 0.5, 0.2, .05
anc 0,02 M NHAc and 1.0 M HCL every second sample with 1.0 M HAc and
40 %o ethanol as well. [mmediately after the extractions the samples were
filtered (Muonktell Filtering Paper 1 F), the filtrates collected and stored in
closed polvihene bottles, In addition, every second sample was shaken with
0.8 M NHAe and then leached with another 5300 ml of this solution in five
portions during two davs for determimntion of otal exchangeable amounts of
Ll cations.

Determination of waler contents of the fine carth was carried oul gravi-

metrically by deying al 1057C,

About 500 g of fine ecarth from cach of the large semples were treated for
1—2 alavs in o pressure-meinbrane apparatos (ef. Rcganns 192410 with g
pressure of 15 atm, for subsequent determination of the cation amounts dis-
sulved in the soil solution. The deaining woaler was collected, though the firs)
1—135 ml were nol included to avoid the offect of a slight on exchange by
the membrane wsed,

Dhigestion was performed with HE —HCKteehnigue, deseribed by Pawioe
(19467, for determination of total wmwounts of metals and siliea.

Determination of melal cations (MNa, K, Mg, Ca, Mo, and Fe)
way performed by means of alomic absorption (Perkin-Elmer Atomie Absorp-
tiom Spectropholometer Mod, 308, acetylene-air burner) diveetly in the extracts
after appropriate dilmtions, Mg and Ca in the HCL- and total digeslion extracts
wills 1 *n LaCly in smmpdes amd standard solutions. Total A was determined
in the total digestion extracts, wsing a high-temperature acetviene-Na0 burner,
Inoall, the stody s based on e, 2200 calion delerminations.

Chlorvide wos analveed titrimetrieallv in (he press-water fraction with
03 or 002 M ApNOy and KaCro,,

Silien was determined gravimelric
vesidue Trom e Lokl digestion.

v after ignition as the HGinsolabde

Mechanieal analvsis was performed on the fresh fine earth with
the hyvdromeler method {ef. Gaspane 19525,

CALCULATION OF TOTAL ERROKS

As previowsly mentioned, 5 oor osually 10 determinations were carcied ond
fromm ench of the sampling points. Total errors analviical and sampling errors
combined |, ehiefly depending on inhomogeneitics of e substrate, are ealeu-
baled us standoaed devintion of the means, sceording o HExpyssox | 1962
230

TERMINOLOGY

The following terminology is particularly adapted to the present
study. In the subsegquent text, as well as in figores and tables: the cor-

Fint. Natiser, vol. 121, 18968
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responding abbreviations are usoally given. As the basis of caleulation
ome grim of fresh line earth bos been used throughoot.
Extractable (Ext) is a neulral term. referving to all calion Frae-

tions obiainable in extractions with various solubions,

Dissolved (13, The cation fraction found in the press-waler is
considered o belong o the soil solution and designed dissolved (1),

Leachable (L): Calion fractions oblained by leaching with a
strong nentral salt solution. in the present ease 0.3 M NHAc. are de-
signed leachable (L), Fraction D ois included.

Exchangeahle (Exe) and tolal exchanpgeahle (Exo).
The eation fraction sbtained by equilibriom extraction with neoatral salt
solutions, reduced by the corresponding value of 1) is called exchange-
able (Exe) with this selution and fotal exchangeable (Exe), oblained
by the leaching procedure. Distinetion is thus made between exchange
able and extractable. Exe, is considered a direcl measure of the cation
[raction adsorbed by the soil acidoids (ef, ez BLACK 1957 p. 102,

Total in minerals (M) comprises the lotal contents (T)
ol the element in the sample. oblained by HF-HCI-technigque, aller sab-
traction of Leachable (L; Exe, 413, 11 inclndes metals in primary or
secondary minerals, possible oceurring fixed polassium. iron precipi-
fated as fervic compounds, ete. With 1 M HCL these unleachable frae-
tions are partly extractable (Extly— L), partly nnextractable (M),

Briefly, the following simple relationships are valid for the facls
neendioned above:

T=M,+ Exe,+1

Exc +D=L; M;=M+ Exljjy—L

In equuilibrinm extractions with neolral salt solutions the equilibrinm

is grad
purticles and those dissolved in the extract. If the nealral sall solulion

pilly established between the eations still adsorbed on the soil

is sufficiently concentraled (eg. 1.OM NHAc), the metal jons adsorbed
are almost quantitalively replaced by NH; . The vadues of Exe s
thus wsnally approach Exey, oblained by leaching,

CONVERSION TO VOLUME ANID DRY WEIGHT UNITS

As basis of caleulation the weight of fresh fine earth has been nsed through-
oul. However, field sampling and Iabovalory methods also allow ealealation
ap dry weight and intact volume, as well as on the elay Traction.

Conversion feom pmol’g fresh fine earth o mmol/dm? intact soil
fexel, stones) is brought about throogh multiplication with the fellowing
average factors (standard deviation in brackets, n—=10):

Eot, Nobl=er, vol, 151, [56E
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Priml 08 somania 1.HT4 (i) Point € . poaiene- 1842 (0.021)
1568 (0G5 0 I v 1082 ((0L006)

The standavd deviation, stated in brackets. is o measure of the field sampling
vrret, comprising the natural variation according to imbomogeneity ol the
substrale as well as the direet errovs involved i the sampling lechnigque.

A similar conversion o pmaol/g dried fine earth is performed
through muliplication with another series of average factors:

LT A S 1 i | L121E A R 1.245
P R R P e 1.273 ] I e e P T 1.338

Finallv, caleukation of metal eations as pmol per g clay may he per-
formed, if the values of the tables are multiplied with (he Following factors:

PO A e oo sm s ami e PoImt i wmnni am i e Lol
BY. voms e sk e gy X35 gri D mr s e i o e 1.78

MECHANICAL COMPOSITION

In Table 2. illusirating percenlage mechanical composition of line
carth, exceedingly high values for clay are revealed, However, as shown
by the standard deviation of the means, the substrate is not quite uni-
lorm, primarily due to varvialions in the amounts of the lower sand
lraetion (0.6—0.2 mmj. The largest varialions in the clay contents are
found in point A, whereas the substrale of |:|ni|||: Coshows o marked

homogeneity, Similar differences in 8,00 belween the :-iu||,|pli,||;_{ !lr:i||{~i
recur in the ealion lables, demonstrating the importance of the clay

Fraction Lo the exchange capacily of these soils,

CHEMICAL COMPOSITION OF THE CLAY FRACTION

Fresh samples of 50 g fine earth were dispersed in 400 ml agedest. and
the suspension transferred 1o g measoring evlinder (500 ml). ACler sedimenta-
tion at constant temperaluce for len hours, 100 ml of the supernatant Tiguid,
confaining the clav fraction, were extracted with 100 ml 2 M NITAe, filtered
and leaehed with 1 M NI Ae 1o remove exchangeable melals, Drving at 10570
wis [ollowed by digestion of 1 g with HF-HCL-teehnigque (PAWLUK, op.eit.)
In that way the M; of the clay fraction was obtained.

Determinalion of the mineral composition of the clay fraction was
only performed on live samples from point G The values oblained
are compiled as arithimelical means (with standard deviation, n=3) in
the lollowing table, together with he corresponding ligures for the M,
of the entire fine earth, ealeulnted as mmol/g dried weight for com-
parison with the figures [or clay.

Bt Motlser, vol 121, 1968
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Nin K My Cn Mn Fi Al 5i

:"-l| Fire eurth 41 %] 22 05 [{RTEN] 1.48 1.456° 1,03
(L02) 002y 08 (0010 DTy 003 (017 (0L

My rlay 5 (T 1 TN (- Y 11 S 1 1 N M (7 80
(003 (0B 01y 0% (D001} (0.08) {11,255}

P L e delernuineed,

The mineral composition stated above reveals, logether with the ex-
change properties discussed later in this paper, s predominantly micaceous
clay of the “illite™ type (cf. Grism 19535), illite being the most importand
cliy mineral in Swedish seils (ef. WIKLANDER & LoTse 1966), Inter-
layer potassium bridees between aluminum and silicon sheets is the gen-
erially accepled model of this group of clay minerals. As with the clay
under examination. the caleinm contents are nsually small, Magnesiom
is present in appreciable amounts, probably as a latlice substitulion for
aluminum. lron is a regularly oceurring constituent of the illites, bul

lhe large amounts found in this clay may o some extent be due Lo the
presence of ferric oxides, precipifated through oxidation of mere soluble
lerrous compounds (ef. DEB 1950,

Nome of the six metals of the present study s concentrated in the
clay fraction, compared with the amounts present in the entive fine
ecarth. The values of Kk, My, and Mn are the same. those of Na. e and
Ciceven lower in the elay than in the entire line earth.

COMPOSITION OF THE PRESS-WATER FRACTION

The prononneed electrolyvlic gradient always found, when sampling
dlong  transecls on sea-shore meadows, vsoally demonsteated  with
chloride determinations in soil exleacts, may also be characterized mare
i detuil by eation and chloride determinations in the press-waler
Fravction.

Data compiled in lable 3 reveals, that the soil solution of point A.
sibwaled in the lower geolitoral (Fig. 1), was almost 50 times as rich in
eleclrolvtes as that of point 1) in the epilitoral, nowadays never sub-
merged by the sea. In facl. il was more concenteated than sea-water ol
full salinity, as a resull of evaporation with capillary transport from
below during the summer months. However, on all sumpling points
the proportions belween the major calions are almost the same as in
the sea-water (Fig. 2], Consequently. even the soil water of point 1)
may reughly be characlerized as a very diluled sea-water wilh aboul
83 Yo of the metal ion sume as Na, the cation least readily adsorbed by

] Bat, Notlser, val, 10F, 1168
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% TOTAL EXCHANGEABLE SEA WATER DISSOLVED (D)

.@D-l- a 1
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I

1]

I
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640 H

i

E i1

L]

| i
a0+ad
20rda
o100

point D C g 4 o c g A

I"'iF;. L I’l'ri'l,'"l,.“!{l' 4'::||1|11|\i|'|::|n ool lalal q_-xu;hungl:nllll_' pmoun s of metol calians |.".1|.'|I.
compared with the composition of the press-water Craction (D0 and sew-witer,

1 e t'l:i}' colloids. These relalions are nol oo different from the calion
camposilion found by Mavsmenr (1962 in the pressure water of hum-
mock and mudbotlom peal Prome ombrotrophic areas of the Akhull
mire in southwestern Gilaland, bul the share taken by sodinm
of the molar metal ion sum is larger. The probable cation com-
position of the precipitation. caleolated from the  “Corrent  Data™
in TELLUS (e, 1958—00) comprises relatively more potassiom and
much more couleinm than the soil water and the sea-water of the area,
sodivm making only 3050 YW of the molar sum of these four calions,
This fact also demonstrates Lhe weak adsorplion of the sodinm ions by
the clay colloids.

L5 is evident fromm tables 4—5 and Fig: 3. however, the metal frac:
tion dissolved in the press-water (13 is usually small compared with
the amounts oblained by leaching with 0.5 M NH Ae (D -+ Exe,) and
almost neglignble compared with the total contents (T)., oblained with

Toisl, Nabiser, val. 127, 1068
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HEF-HCI-lechnigue, O the epililoral sampling point 13 the fraction
dissolved of K. Mg, and Ca amounts o ea, 002 % of the corresponding
values oblained by leaching, Dissolved Na, eonslituling 84 % of the
melal ion sum in the press-waler, mikes s lllil:l.‘ 6 %e of L, the re-
maining 4 e heing adsorbed and exchangeable. On the saline sampling
Ernilll A, with a soil salulion 1'rrIII;L'|||'|II,-_,’ 3,17 maol melal jons e lifre,
53 Yo of leachable Na, 80 %y of Mg, 92 % of Ca and 94 % of K is shill
present in a stale adsorbed by The acidoids.

Idilution of the soil solution. demonstrable as the gradient in the sub-
strate from point A to point D, favours the adsorption of the divalent
calions over the monovalent Na- and K-ons, The two quantitatively
mosl important metal cations, Naoand Mg, thus exhibil quite the oppo-
sile gradients in Exc (Fig. 2), Mg (and Ca) replacing Na (and K
towards point 1) though the proportions between (he mono- and
divalent metal cations of the soil solulion are kepl constant. These em.
pirically found relationships are further illustrated by an ion exchange
experiment, deseribed later in this paper. They are in aceordance wilh
Lhe Donnan principle (el also ScHAcHTSCHABEL, Haar & KOsrenr 1958,
SCHACHTSCHABEL & KOSTER 1955).,

EXTRACTIONS WITH ETHANOL

Extraction or leaching wilh ethanaol is o standard procedure in sepa-
riling soluble and exchangeable salts, particularly of soils rich in
chlorides (PieER 1950). However. a cerlain hydrolyvsis ol exchangeable
sodium seems (o be inevitable (ef. Bowgr el al. 1952): on the other
hand sulphates are little soluble in agoeons aleohol. Moreover, clear
extracts are equally diffieull o oblain as with ag.dest. in soils vich in
colloids,

A series of extractions using 40 %o agueous elthanol was carvied oul

on il samples. Calion determinations were only  performed in the
extracls from sampling point A and B, owing to difficullies in gelling
clear extracts from points Coand 1,

The data oblained. caleulaled per g fresh fine earth, are approxi-
malely the same as the corresponding values of the press-waler, being
slightly higher for sodinm, slightly lower for polassiom, calcium and
magnesium. In fresh elayish soils with moderate or large waler conlents,
not oo rich in elecirolyles, calion delerminalions in the press-waler
must he preferred.

Peit. Nobiner, val, 121, 19E
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100 Exc

o
% Ercy _"_-";I-.-__%--_"':#

N &y ———
- &
ril_'.. 1. |':!'L1.'|1:lll|.}1~'.1||||' Na, K., f'l]g ol Mg O o
HEE P : P - &Ca
Ca i |.'1|I|!J!1||:I'II|:||| exlrnehons  with
0.02—1.0 M NHiAe and with 1.0 M - WA M
HAv, measured as 8 percentagze of teH_aC
|
LI | 1-\'.'h.:|.||g1“.t]rlu.- HET DI £ - IJ'W 065 9'2 a8 T

EXCHANGEABLE CATIONS

A survey of the resalls with equilibrivm extractions and leaching
wilh NHAc, calealated as pmol’g fresh fine eacth, is presenled in
tables 4—. In these tables the amounts dissolved (1Y are included, bul
the values of Exe iwilh leaching Exe,) are easily caleulated for Nuo,
K. Mg and Ca if the corresponding Figures of 1) (right column) are sob-
Eractod,

The lotal exchangeable amounls (Bxe,=L—D) of sodinm. po-
tassivm, magnesium, and caleivm onlhe Four sampling poinls,
calculaled per g feesh fine carth, are compiled in the following 1able:

| % | R | Mg | ca | ¥
ple. /g
|_ ol | pamisl : ﬂ'_'_.‘-'_
Poinl iAo 55 ¢ kLl | I B 247
Bdaisols e 24 13 M (] T4 252
" R 1] i1 a4 14 82 240
= | B S e TRt o4 ] Fad S i | T4 24

Though the sum of exchangeable melal jons are approximately The
same on all sampling points, the proporbions between the differend
ions exhibil distinet gradients, On point A o molar relalionship Na =
Mg =Ca =K is revealed, on poinl 13, however, Mg > Ga > Na. K, and
the modar quotient Me ™ /Me* " (Exe) decreases from 1.4 Lo (03 between
these points. The replacement of Na with divalent eations, especially

P, Natiser, vol, 124, 106R
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Mg, upwards in the zonation of the sea-shore is very obvious and has
previously been discussed (ef. Fig. 2,

Equilibrium extractions with 0002—1.0 M NH A Ac were performed in
oirder 1o gel o more detailed piclure of the strength in the adsorption
of the different cations, Figure 4 summarizes the amounts exchanged
by eguilibrinm extractions on all samples, measared as a percentage of
the corresponding amounts exchanged by leaching (Exe % Exe).
Using the proportion 25 g:100 ml between sample and extraction
liguid in equilibriom extraction, an 0.5 M solution of XHAc replaces
G100 Yo of Exe. With decreasing NH " -concentrations, however,
the equilibria for K, Mg and Ca are displaced. making the exchange
more incomplele. With .02 M NHyAc only 20—25 "o Excy of Mg and
Ca and 30 %o Exc; of K could be exchanged. compared with almost
70 % for Na (Fig. 4)., The insignificant strength in the adsorplion
aof Na compared with the three other eations is thus clearly demeon-
strable,

In studying the values of % L, al least for Na and K oblained with
02 M NHiAc, certain differences between the sampling points are
reveialed. From point A towards poinl D Na and K become less readily
exrhangeable (Table 4). As 0 whole the exchangeable Na and K seems
Lo be more strongly adsorbed towards the terrestrial region, compared
with the larger exchangeable fraction of lhese cations in the =aline
substrale of the sea-shore mendow proper. Galeuladed as Exegm oy v,
these dif ferences are somewhal reduoced,

Il ron exchangeable with NHyAe (Table ) was nol found in guan-
Lities reaching Hhe deleelion limitof the method (0.007 pmol/g). Exchange-
able manganese (Table 6], excecding the delection limit (0005
umol/g). eould be measured only in the samples From point A and
truced from point B, but mercly with the slrongest NHAc-solulions,
On point A an average of 00045 (5.0 0.009) pmol/g, extractable with
L0 M NHAc, corresponds Lo the average (0017 (0K pmol’g with
0.5 M NHyAc. 1t seems most probable, that the amounts of Mo, obtained

with neatral NHjAe, only or chiefly are derived from manganese, ad-
sorbed as the divalent eation by the elav colloids and thus truly
esxchangeable (Doxanp SHERMAN ¢f al. 1942, Pieer 149500, The larger
amaounts obtained wready with a weak acid (1 M HAc¢) probably origi-
nate from solution of higher oxides. This question is further discossed
in connection with the HC-extractions,

Hot, Woteeer, vol, 121, 1968
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Fig. b, Adsorplion of Na,
K, Mg snd Ca in samples
from  point C. obdained
wilh solutions of varving
: _ﬁ”F [ concentralions, conlaining

A Pyt = =i 4 equal molar amounts of
e e A o I
| F
-~ e N 1 these calioms.
T L] 1} 25 a0 M mmody

AN EXPERIMENT ON 1ON EXCHANGE

[n order to further illusteate the adsorption properties of e moajor
melal eations in Lhe heavy clays under examination, an experiment was
ing substitution of ammoninm ions by melal cations

performed, concen
in samples saturated with NH e, by washing with varving concentra-
tioms of metal chloride solutions, containing equal amounls ol hese
metal ions.

Samples of 25 g fresh fine earth from point G were extracted with 100 ml
L0 M NHAc for 10 hours. After (illering, the samples were washed with
solutions, conlaining either 1, 5, 10, 25, 30 or 100 mmol/litre of No, K. Ua
amid Mg, the tolal neolar concentralions thus being four, the equivalenl con-
centrations six times these values, Washing was performed during five davs
with 1O 100 ml, With each solulion five duplicates were r

After washing, the samples were eollected in erueibles and  thoroughly
mixed. Subsamples of 10 g were extracted with 100 ml 1.0 M NH Ae for five
hours, On the remaining part the water eontents were determined.  After

Brat. Notiser, val 121, 1
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Fig. i, Relative adsor pliull
ol Nu. 1{ :'I-||.! .|'|||:| ['.:j i“
samples. from poind G ob-

tained  with solntions  of it i
varving comcenleations, ¢on- e : s T ..l.'-.'_,‘.i
||!il:|i11|,: 1'1!1:II||rIHIIIJr!II:IHH.IH!\ L i Ty --—-i'r""'_""r_‘-ﬁ"
of thisse ealions, i . - : .

I § n % 5n 100 mmald |

filtering, determination of Xa, K, Mg and Ca was earvied ool according o
the method previously described. The values oldained were redueed with o
fraction correspomding to the amount of never adsorbed metal ions in the
g washing solution,

The vesulls of this experiment are illustrated in Figs, 5 and 6. Data
ublained confivm the relalionships previously diseussed. Dilution of the
wishing solulion Favours the :nl:-inl‘piiun of The divalent cations Ca and
Mz whereas concenlealion of (he solulion inercases the degree of ad-

mi ol the monovalent calions. chiefly k. ol the expense of Caoand
Mg, In the sea-waler and soil water of the shore-meadow, where the
R-concentration amounts Lo less than 1040 of The Na-coneentralion, and
the contents of Mz are about four times those of Cua. the main com-
pelition must ke place between Na and Mg jef. Fig. 2).

Caleulaled s |'||il;'rm'1|||'n'u|t-;||1l-; por--g, saluratliom of the exchonge
capacily and replacement of NH D with metal cations is already ob
Eained through washing with o solulion, containing 5 mmal/litre of
cach catiom (20 mM MeCl+-MeCl:), The exchange capacity according
e this method, caleulaled per g of the clay fraction, amounts (o 283 poe.,
corresponding to 262 ue, metal ion saturation of the clay fraction of
the intact samples, the small difference probably occupied by hyvdrogen

Bot, Notreer, ral. 120 'Sk
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and aluminum ions. The average calion exchange capacily of the clay
Fraction (chiefly illite) in aboul 20 clayvish soils. most of them sedimen-
bary, amounted o 220 poedg with NH " and 373 pedg with Ba® in the
study of WIKLANDER & LoTseE [ 1966) .

EXTRACTIONS WITH ACETIC ACID

Though 1.0 M HAe on many, perhaps on most soils has proved
equally effective as 1.0 M NIHAe to release exchangeable calions in
equilibrivm extractions (el eg. SHOms 1961), its Tow calion activity
wirs (quite insufficient to displace all exchangeable melal ons in the
heavy clavs under consideration. As an average for Koand Ca only 45
500 e of the amounts exchangeable by leaching with 0.5 M NH Ac
i Exe;) were obtained in equilibrivm extractions wilh 1LOM HAe (Fig, 4).
The corresponding value for Mg was 72 % and for Na 85 "o, However,
H™ must be considered essentially more powerful than NH," in re
placing exchangeable metals. if the cation activities of the solutions
nsed in equilibrinm extractions are taken into aceount. Values oblained
with 1.0 HAe ijeation activity ca. 0.005 as 7] are the same as those
obtained with NH,Ae with eation activities of ea, 0005—0,10 as NH, ",

The almost non-exchangeable metals, ron and manganese, exhibil a
guite dillerent picture, ron, ool even (raceable with nealral NHyAc,
wias extracted in appreciable amounts with Hic (Table 6, though skl
very lillle compared with the large total amoanls of this melal. No
doubsl, Lhe oecurrenee of iron in the HAc-extracks is the resall of a2 weak
allack on ferric oxides or ferriferous aluminosilicalés, insoluble and
unexehangeable with neulral salfs jef.. eg. MackexziE 1954).

A similar result was oblained with manganese, In samples from
poinds A and B oaboul four times more was extracted with HAe than
with 1.0 M NH Ae. apparently due to g beginning reduction of ralher
unstable higher oxides, e.g. MnO., to active eations (cf, SCHOLLENRER-
GER 1928; PipeER 19500, As Tor iron, the data oblained [or manganese
wilh actds should not be regarded as equilibrinm valoes,

EXTHACTIONS WITH HYDROCHLORIC ACIHD AND DETERMINATION OF
TOTAL MINERAL AMOUNTS

In order lo gel a measure of The nnexchangeable but “least unavail-
able” fractions. i.e. the mineral amounts most susceptible to a future
possible release by weathering, exiractions with a strong diluted acid.

ot Natiser, val, 120, 1148
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1y M HCL were prerformed, Considerable differences belween  the
vations were oblained. They are illustraled in the following table, com-

prising average ligures for all samples, caleolated from the values of

fresh fine earth in Tables 4—#6,
Nik % Mg L M Fr
Extpoi— (Exey+ D), pmolig ... 2 0.5 Sl 17 11 124
My Ol rinis L s bemess iy e iy R At 1635 i) &0 Y
Extpop—({Exey 4 I0] Wa M, = 0.8 | a0 M} 13 13

In the amounl of metal cations, connected to the lattice of the mine-
rals or present in some olher unexchangeable form, in the present study
desicned My, the fraction extractable with 1.0 M HCL Exty — (Exe 4 D,
is small as far as the monovalen! caltions are concerned. though obvi-
ously large quantities are held in the lallice of the minerals (ef. Fig. 3).

But, Kotleor, vol. 121, 1064
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The release of sodium is sorprisingly  small, a

nonneed  distinetion belween  exchangeable and onexchangeable Na.

Natural release of sodium, held in the lattice of these elay minerals.
will therefore proceed very slowly,

The release of nnexchangeable polassivm wilth Lo M HCD was also
rather small, though almost equal 1o Exc, Muoch of the potassinm
actually released may originate from amoanls previoosly remineralized
through fixation, considering the generally accepted prineciple of an
existing equilibrivm between adsorbed and fixed potassium (Bray and
DETURK 1938: DETURK e al. 1943: ef. KARLSSON 1952, BLack 1957).

A quite differenl picture is revealed with the divalent ealion Mg,

ath wmol/g or almost one third of the M, of this clement s released and

extracted with HCL (ef. Fig. 31, The low vidues of Exty . must ine
thal no or very little Mg and Ca will be presenl as acid soluble car-
honales. However, a maore precise delermination of the origin of this
Fryiction is outside the scope of this study.

In order 1o gel & more detailed knowledge of metal release at different
concenlealions of H o, extractions with 9 different HCL-solutlions, ranging
from 1+ 10 4 1o 2.0 M were carried out on samples from point B, quile
aceording lo the melthod previously deseribed. Dala oblained are plotied
logarithmically in Fig 7 as pmol extractable per g fresh fine carth, The
cerresponding values of leachable are indicated by “L7 and an arrow,

The most conspicuous feature of the diagram is the level trend of the
sodinm curve. Nod even 2 M HCL takes oul appreciably more sodinm
feom the samples than the corresponding amounts ablained by leaching.

whereas disintegration of the latlice constituents containing magnesium

and potassium lakes place rapidly with increasing acidity. From these
elements no ealion fraction, corresponding to the Exe, obtained with
NHgAC seems possible 1o delimit with H oas the displacing agenl, The
allack om unexchangeable latlice fractions probably starls before the
exchange of Mg and K is approximately complete,

A somewhal remarkable resull is obtained with Co, o absolule
figures the M, of this element is small, only aboul 60 pmol/g, and as an
average almosl 30 % of this Fraction is released with 1 M HCL How-
ever, the Ca-curve of Fig. 7 shows o pronounced bend al the concenlra-
tion 0.056 M HCL being rather level through the larger concenlralions,
The behavioor of caleiwm o strong acids is thus not Gare different from
soditnm, but it is to be observed that the eurves of Fig, 7 are based on
single somples. not on averages as in the previous conltexts,

Though present in very different absolute amounts, iron and man-

[tat, Xotlser, vol, 121, 198
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ganese oecupy some kind of inlermedinle position between the mdano
and the divalenl cations ',:|rs1:|d:.' examined. an average of 13 %o M,
being released with 1O M HUL The huge absolule amounl of Fe, ob-
tained with strong HCL will nol only be derived From solution of simple

ferric oxides bt also from altacks on less stable Terviferous complexes
and laltice constiluenls conlaining iron (bul apparently no sodium).
That appreciable amounts of ferrie iron really are redocible under
natural condilions is revealed by the biologically calalyred inlense
TR T AR

m ol ferrous iron, easily recognizable on the surface of many
sea-shore meadows in carly spring aller several months of high water-
bl

A certain kind of dynamic equilibrium is considered 1o exist between
the small traces of Mo® ', dissolved in the soil solation, the small but
often measurable amounts of M, exchangeable feom The soil acidoids,
and the more or less redueilile IﬁF.:lu'-r oxides of 'l.':n'_!.'iu;," chemical com-
posilion | L

ER 1T The potential availabilily of certain of these
higher oxides, primarily MoOs, through reduclions favoured by o low
piL is considercd necessary Lor the vegelalion on mosl soils as a souree
of manganese, The surplus manganese oblained with HAc in compari-
sont with NHpAe might be atlributed to acid redoction of the maos
reaclive manganic fractions of the soil. The muoch larger sorplos
amotnts, oblained with strong HEL are thos devived From less aclive
muanganic firms,

CONCLUDING REMARKS

Division of the composite gradient, obtained in routine extractions
wilh neutral sallts on samples from transects across sen-shore meadows,
inlo the components exchangeahle (Exe) and dissolved (13 is often
necessary to explain eerlain ceological relationships or, as it may seem,
lack of relationship, This is parlicularly true for sodiom. With this
element, the amounl contained in the soil water fraction decreases
much more rapidly than the fruly exchangeable amounts in the diree-
lion upwards in the ronation. The sodivm gradienl in Extbyp,e is Uhus
composed of an exceedingly strong gradient D oand a much smaller
gradient Exe. This explains the much more rapid decrease in the
sodinm conlents of the vegetalion than in the contents of extractable
soidivm of e soil from the ecentral part of the shore-meadow towards
the epilitoral meadows, clearly demonsteable in o regional study on
cation uplake by vegelulion (TyLeEr, unpubl). Exchangeable sodium

Bt Natiser, vol, 121, 114
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seeims ceologically almost inactive, as 1l does not influence the osmolic
potential of the soil direclly and selective uplake of exchangeable
sodinm probably does nol occur,

In routine extroctions with neulral sall solulions on shoreaneadow
soils, the very distinel opposite gradients in Exe; for the mono- and
divalent cations (particularly sodivm and magnesiom) are concealed.
A separation of the truly exchangeable fraction fram the fraction dis-
solved in the soil water may even in this respect be more than theo-
relically important.

ACKNOWLEDGEMENTS

1T wish o express my gratibude to Laborator Nos Macsen, Head of the
Department of Plant Ecology, for offering valuable eriticism eoncerning the
manuseripl. 1 also want to thank Miss Mas-Lis O1ssox, who carried ot the
hydrometer analyvses.

LITERATURE CITED

Brack, G [ 14957, Soil—FPlant Helationships, New York.
Bower, G A, Berreseier, B F, & Firesan, M. 1952 Exchangeable Cabion Analvsis

al Saline and Alkoli Soils Soil Sei 73851261

Bray, K. H. & DETrrk, B E 1938, The Release of Potassiom from Non-Beplacealshe
Forms i Minois Soils. Sobl Sci Soc. Amer, Proe. S0 1T00—100G,

Dies, B G 1950, The Estimation of Free lron Oxides in Soils and Clays and  their
Removal, — Jdouen, Soil Sci, 102192 5940,

IETuong, 1< Waoon, [ K. & Bray, It, H. 194 Palash Fixation in Corn Bell Soils.
S0il Sei. absl—I12.
PDosarp SHErMAN, G, Mcllancue, ) 5 & Hoookiss, W, 50 B2 Determinalion of
Activee Manganese in Soil, Soil Sci, 54200257

Gaxpanr, B 1052, Bestimning av kornstorlek med hvdromeler. Rapport 22 fran
Slabens Vilginslilat, Stoekholin Gend, Fior, Firh, 74 (41

Gis, Ko 1 1ahd, Clay Mineralogy, New York,

Hexgysson, 5, 162, Elemendiie statistik, Uppsala

Kanrsson, N, 1952 Kalivw 1 marken. Kumgl, Lanilbraksakod, Tidske, 91; 207
.
LEEPER. (o W, 1347, The Forms and Resctions of Manganese o Lhe Soil, — Sail

Sei. G Ti—IkL
Mackenzie, R, 4.
O IRT—172.
Marsmer, N, 1862, Stodies on Mire Yegebation in the Archaean Area of Southwestern
Gidtalamd (Seuth Swedeni, 1L Dstribition and Seasenal Varialion in Elementary

Constituents on Some Mire Siles, — Opera Bob, 7 (),

1054, Free Tron-Oxide Bemoval from Soils. Jowrn, Soil Seid,

PAwLUg, S HWT. Sail Annlyses by Alomic Absarption Spectropholomelry. — Alomie
Absorpion Newsletler G 53— 56,

Flag., Moliser, vol. 121, 11H=



STUDIES IN THE ECOLOGY OF BALTIC SEA-SHORE MEADOWS 113

Preen, G 8. 1950, Soil and Planl Analysis, Adelaide.

Hicianos, LA 10 A Pressore-Membrane Esteaction Apparatus Tor-Sail Saluation,
— S0il el 5l 37 T==3880,

SCHACHTSCHABEL, P, Haak, 15, & KOst
Marschen, L Biaden des Nivqlu-rullmgul
l'il'l'l'lﬂ- Bawlenlumde 853 1ES— 1452

SCHACHTSCHABREL, P & WOsTER, W. 1958, Chemische Unlersuchungen an Marschen

ik, W, 1958 Chemische Untersuchumgen an
eles, — Aeilscehr, E"l’!:l.n!r-iu!rrt:'ihru.ng. 1 -

1L Bioden des Ems- und Weser-Joade-(Gehieles, Leitsehr. Pllnnzenernilwung,
Iingung, Bodenkande 830 200—2104.
SeHOLLENBERGER, U, 0 1928 Monganese as an Active Base in the Soil. — Soil Sci

257 357—158.

mpins, L 1961, Some Chemieal Properties of (he Humus Loaver o Swedish Nuatural
Snils. — Kungl, Skogshigsk. Skr, 7,

Tecivs [958—60, Curcent Pata on the Chemical Composition of Air and Preeipi-
labion 12210 Tellus 10—12,

IYLER, G. 1967, On fhe Effect of Phosphorns and Nitvogen, Supplied 1o Ballie
Shore-Meadow Yegetation, — Bot, Natiser 120: 433—H7.

Wikeaxnper, L. & Lorsi, B U9 Misccalogical amd Physico-Chemical Studies on
Clay Fractions of Swedish Cullivated Soils. Lantbrukshigsk, Ann. 32: 43%
475,

u Bat, Notizar, val, 121, 168



Wurmbea hamiltonii, a New Afroalpine Species

of Liliaceae

By Per Wendelbo

Bolzinieal Garden, Gothenburg

ABSTRACT

The new species Wirrnthea fremiftonii WENnELpD from Mt Elgon in Kenva
is eesceribed, 10 is distinguished from W, fennis by the purple-spotted pe
with more connate, clawless segments and by the longer basal leaf, and from

e

W gaelzer by the smaller flowers and total size, the less developed spike, and

the elawless perigone segments,

Wurmbea hamillonii WexpeLeo, sp. nov.

Cormus subsphaericus, oo 7 mm diametro: tunicae exteriores hron-
gy, papyraceas, o collum longum proteactae, Coefis 2.50-—8 o
longus, tenuis, Vaging basalis solitaria, 253 cm longa, apice rolun-

data, hyaling, Folin 2, filiformin: (oliom basale 1018 em longum,

1—13 mn lalom, ereclum; foliom medium eanlinum usque ad 7.5 cm
longum, .5—1 nun latum. basi vaginiformi amplexicanli usgque ad
S0 mm lata; folivme superins basi Tolio medio simili, Lunina aolem
¢ rostro usgque ad 1oem longo consistens, Spica (1—)2—4-flora, rachis
usipue ad 1w longa, angulalo-lexuosa, Perigoninm 6 mm longuni,
album puarpurco-maculalum: segmenta basi per vis LS mm o annolom
inerassalum connata; segmenla libera elliptica, oblusa, quinguenervia,
basi per oo L3 mm manifeste incrassala, parte incrassala post fila.
menta secus medinm suleo instructa apice ulringue fovea purps
inectario? | provisa, Fileementa o0 2 oon longa, lineari-subulula, carnoss,

albi. prope basin partis liberae segmentis inserta: anlherae lolinseule
ovoidene, oo 1 mm longae, Qoariern Lricoceum, trilobum, styvlis liberis,
Fruclus ignolus,

Kenva, Trans-Neoiad Easl side of Mount Elgon, teaek from Ende.
bess. 3600 m. open. rather wet ground. 20t Augost 1967 HasinToN
and WENDELRO: W, 6616, holotype GB: isolype MITU,

Iimt. Noti=er, val, 121, 1968
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J

Fig. 1. Wiermbers fwmmidfonin WESDELBG spo nov, (8, GGG ), A—T: Haobil of large

ared smudl plant, 546, (: Part of perigone, <6, D: (vary, =6, — ELiex
SeHAOLBERG del.

W feemriflondi was Tound in open rather wet ground at aboat S50 m
altitude. I was growing by the main path leading to the crater. bhul doe
Lo its small size it is easily overlooked. Possibly iF also has o rather
shorl fMowering period. But even so this lind. as well as others we did
during the rather casunl colleeting treip o Mount Elgon, shows thal Lhe
Mora of the Cenleal African mountains may ool beoas well known as
one would expeet,

The new species is named in honour of my Fellow traveller and col-
lector, the ardent young bolanist ALay HasizTon of the Bolany De-
partment, Makerere University College. Kampaln, Uganda.

W fuamiltonii is distinguished from Warnihea feanis (HOOE. ¥
Baker by the tlwo purple markings of the perigone. segments which

ot Hwtieer, ol 121, 1108
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also have no distinet claw and which are connate for a longer dis-
tance al the base, by the much longer basal leal, and by the sheath of
the cauline leaves which is more marked. From W, goetzel ExGL: the
new species is distingu

hed by the less well developed spike. the indis-
tinet claw of the segrments as owell as the smaller (owers and The
smaller size of the whole plant. The two mentioned species are pictured
by Krause (1930 Fig, 95).

The muost recenl condribution to the knowledge of the genus Woarm-
bew s thal of NorpeENsTam (1964). He described no less than & new
species ol this small genus, all of them from Soulth Africa.

The zenus consists of between 10 and 15 species. which ocour in
Australin and Africa; Most species are found in South Africa. Phyto-
geographically Wurmben hoemiltondi is of Inlerest as the only marked
alpine species and thus it belongs to the group of Afroulpine species {cf,
HunsErG 1957).

[ am indebted to Professor K, H, REcHixGER of Vienna For kindly translafing
my deseription into Latin. 1 am also mueh indebted to the staff of the Bolany

Department of the Makerere University College for all Kind assistance that
mide the expedition to M, Elgon possible,
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The Discovery of Medemia Palm

in the Nubian Desert of Egypt

By Loutfy Boulos

National Kesearch Cenlre, Caire
|Present address: Facully of Science
Tripoli, Libyal

ABSTRACT

The fraits of the paln Medemio argun (ManT.) WERTTEME. ¢x [L WENDL
were often found in the lombs of Ancient Egvpt among offering gifts, However,
this palm was firs! discovered in a living condition in 1837 in the Sodanese
Nubia: ils presence in Egvpt was doubtfol. Tn November 1963 0t was dis-
coversd i Dungul Casis in Egyplian Nubia and in December 1964 in Nakhila,
e, 200 km owest of Aswan: only one palm was seen in every loeality,

Medemia arguan pabm is an uonbranched fan palm with small brown-violel
edible fruits. Froits from the bwo locilities in Egyplian Nubia show aocon-
siderable ditference in size. Medemio argon and M. abfadensis H, Wend]. are
Enown from Sudan, The author considers the lalter as a svoonym of lhe
former as the differcnces between both speeies mainly reler fo the size of the
Frints.

Medemion argun (MArT,] WURTTEME. ex. H. WENDL, is a palm of
ancienl radilion in Egvpl: its froits were found in the tlombs among
offering gilts. They were named Areer passalacguee by Kustie | 1826
aller Passaragua, the man who first found them, In 1837, the palm
wits discovered growing in o valley of the Nubian deserl in Sudan by
Prince Pavl v. WitkrressiEra, who made the combinalion Medemie
argun, and the famous explorer ToeEopor Korscay, UNGER (18
made the final redetermination ol the lomb material and staled Thid
Areea pussoliacguae ol Kuwtn is idenlieal Lo Medomia argon.

The palm playved an important role in Ancient Egvpt: i s frequently
pictured in the lombs and had o special hieroglyphic name “Mama
en-xanind”™ jor Mama-n-kbhanen) to separate it from “Mama”, the dom
palm in the ancienl exts. s Troits are Tound o the tombs almost as
frequently as the fruits of dale and dom palms. The oldest known
specimens date from the 3th dynasty, The most recent froits date from
the 6—7th Century ALY, and were found in the Monastery of Epipha-
nius at Thehes

lat, ¥otiser, val, 131, 11065
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Fig. 1. Medemin argun palm; o the lefl some - seedlings, Dungul Oasis, November,
1l LovTey BovLos photo.

The fruoils were initially thought to be non-edible; thus it was dif-
Fieult 1o explain their presence as offering gifts. . bE PRUYSSENDERE
found oul thal the natives in Nubia ale the [ruits after they hoad been
buried in the ground for a certain period. This trealment gave the endo-
sperm a sweet laste similar 1o that of the coconul. 1f this technigue
was known and practiced in ancienl Egypl it would explain their use
as offerings. For further delails, see the aceount in TACKHOLM and
Diranr (1950) on Medemio of Ancient and Modern Egypl,

Although the palm was well known (o the pharaonic people, it has
nol been known o exisl in Modern Egypt. TAcEROLM and Dranr (1950)
make reference Lo one uncertain record thatl an unbranched Tan palm
wilth small fruils called = Doleib” was growing ol Nakhila Oasis. Daoleib
is also the name of Boresses acthiopmm Marr, known from Sudan,
which has much larger fruits. On this basis TAckmors and DRAR
(1950) wrile aboul Medemin as 4 planl “1o be looked oul for”, and
TackHorsM eb al. (1856) put an intercogation mark for ils oceurrence
in Egvpt.

Medemia argun closely resembles he dom palm. Hygphoene thebaten

I, Noliser, volo 121, |1W65
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Fig. 2. Medemie argrn, [rigits:

Lhe larger from Thongul aod
the  smaller Trom Nokhila
phato Mapia HELLEXDOORN, Scm

il Marr. It too, is o fan palm. bul its stem is unbranched, not forked
ias in fyphaene, and s froils are small and brown-violel, nol large
anel brown like the dom outs. 1t is well illustrated by BECCARD (1924,

In November 19635, Professor Vivi TAckaoLM of the Cairo Universily,
1. M. Zanran ol the Desert Institule, and the writer, visiled Dungual,
an uninhabited oasis in the Nubian desert some 220 ke SAW. of Aswan
lo study its vegetation. The principal trees were, as expecled. dom and
dale palms; the existence of any olher palm species was quite unex
pected, For this reason, il was a greal sensation during one of our
excursions o see o frond of us o tall fan palm with unbranched stem,
A immense amount of small browo-viclet froits was Toand seallered
over 1he ground and others were banging down (rom the crown in
arge clusters. There was no doubt thal a veal Medemio argun was
betore s, We were nol able o lind more than Lhal single Specimen
and o few small secdlings in the immediale vicinily (Fig, 1), bul ils
proesence it Maodirn ]".;.:}.'pl Wik ||‘Il'l'l'h:.' demonstraled,

In December 1964, Mre, Banay Issawy of the [':;.;'_'l.'latj;!u Gieological
Survey penelrated (o the west and ceached Nakhila Oasis abont 200 km
W of Aswan, the place from which the myslical record of (he Fan palim
with unbranched stem was quoled by SICKENBERGER., Mr, Issawy was

R, Xaotiser, vol, 1831, 1058
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aware of the old story and thus was looking for Medemia, e suceceded
in linding one specimen growing together with o single dom pado and
about 30 date palms. Other associated plants were: Juncus arobicns
(Ascr, el Buon) Apams. Pesmostechyga bipinneda (L) STapfF and
Cressa erelica Lo Mr. Issawy adds that about five Wedemin palms
must have grown there earlier bul were cul down, most probably by
passing nomids,

It seems that both in Dungul and Nakhila, Medemia palms were
visited by bedouins who collected their fruits and leaves, The Lidler
reputed to vield strong and excellent ropes.

ANDREWS (1956) records two Medemin species rom Sudan: M. e
and M. abieelensis 1. WENDL. and gives as the main dilference botween
the two species that the fruits are slightly smaller in M. abindensis,
The writer observed that the fruits from Dungul are smaller than those
of Nakhila (Fig. 2], but does not consider this of any greal laxonomic
importance, He agrees with TAcKkHOLM and Drar (1950) who consider
M alricdensis o synonyvm of M. argun. 1L seems therelore, thal only one
species oveurs in Egypt and probably also in Sudan, viz. M. argon.

The writer also stales that the froits of Medemio argen (Figo 2} are
edible, without their having been buried in the ground. They have o
slightly sweet taste and may have been eaten withoat ageing by the
ancienl Egvplians, although they are nol very allractive to modern
taste, Nonetheless, for desert inhabitants any edible froil is appreciated,

Medemio argun is accordingly no longer an extinet species, 1 s o

member of the modern Egyplian Flora, living as a relic in the Libvan
desert of Egvplian Nubia. Hs history from ancient days is still oninler-

rupled.
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A Sphagnum Collection from Norrbotten,
Northern Sweden

By Robert Gauthier

Tniversilit |.JH':||_ 'uhl."h-e'r. {aindda

ABSTRACT

The Sphwegnm flova has been bnvestigated Tnoa part of Norhotlen Provinee,
Between the Lule and kalix Bivers, nocthwards to the Aretic Cirele, 44 preatland
localitics were visited. Twentbv-eight species were collected and two more are
reported From other parts of the provinee, Woodland speeies, however, are
under-represented with respect o number of localities. S, prlefirim, new Lo
Norrhotten, is here at its northernmost known station in Sweden.

INTRODUCTION

The Sphagriem Nora of Sweden is quite well known but especially in
the northern parl large areas remain which have not yet been visiled
by sphagnologists. Norrhotten Provinee (see Fig. 1) is one of these areas
in which the Sphagnum flora was until recently almost unknown.
excepl near the Torne Biver where unpublished collections have been
made by Mr. . LOssgvisT, Overtorned.

In August 1967, we made extensive collections of Sphagnoane in he
part of Norrbolten situaled belween the KKalix and Luole Rivers (see
Fig, 2). A lotal of 44 pealy areas (see Table 1] have heen visited bul
time did ol permit us lo investigale moist forest o which cerlain
species are restricted: for example Sphagnom ol fianmm Gia.

All the determinalions of Splhagium samples have been made by the
author while the doabiful ones have been revised by Prof, H. Si0ns.
Uppsala University. Nomenclature of Sphagnmm (ollows that of 150-
VIITA (1966) . Daplicates of a part of the collection have been deposiled
as voucher specimens in the Sphagram herbariom of Viikthiologiska
Institutionen, Uppsala,

THE INVESTIGTED AREA
The investigaled area is situated in the Provinee of Norebotlen.
Northern Sweden, between latitudes 65735'N and 66734'N. The Lule

Flst, Woti=er, vl 121, 1168
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takad T

Fig. 1, Map ol Northern Sweden showing pro-

vinees gl -|r|1.'c~.-\lij.:s.|l|~|:1 wred, (From The Pland

Cover of Sweden. Acta Phvlogeopr, Suee, 500

and Kalix Rivers border the area Lo Lhe west and Lo Lhe east respectively.
This territory belongs 1o the low coastal region; allitude varies from
sest level 1o 300 moin the northern prart, In the soulh, il consists of an
undulaling I)}:Jil'l wilh zently .\.Iulring lowe hills, Towards the north, the
hills inerease in number and elevalion,

The bedrock mainly consists of Pre-Cambrian silicious rocks mostly
covered by glacial drift. As the ice border retreated. the region was
nearly all under waler: silt and elay sediments aceamulated a the
Botlom of the sea, When the land emerged Irom the sea by aplifl, these
sediments were washed away Froan the hills and re-deposited in the
lower parls where Ialer peal Tormation ook place.

The peal areas are generally minerotrophic, e, wilh fen vegelalion
(D BTz 194949), “Poor fen” prevails over “rich fen®, In the interior
many of the mires have well-developed ridges (“slring-bogs™). Wel
parts in these wrires are lermed “flarks". See, g S70Rs, BaOnkpice &
NORDOVIST 1165,

According o Sa0ms (159653, 19650, the area belongs 1o the Main Boreal
stb-zone of the Boreal forest region of Northern Europe. 10 s largely
covered by Pimis sitpestris and Picea abies forest intermingled with
wooded or open peatlands.

THE SPHAGNUM FLORA
Sphagnum magellanicom i

This species is distributed all over the area bul never forms extensive mats,
It ocenrs mastly on ridges of the string bog formation and in Pares siloestris

Bt Motbeer, val. 121 1WA



SPHAGNUM FROM NORRBOTTEN, NORTHERN SWEDEN 1243

bog forest where Sefula mena covers an imporlant part of the sorface. [F s
also present on hummoecks together with Sphogroee foseom bl very seldom
grows in very wel ploces

Sphagnum centrale O JEvs,

We have collected Splvgnom cenfrale only in seven of onr localities (nos,
B, 11, 22, 28, 30, 41, 44, see Tahle 1). The species goows in small cushions,
ine relatively rich sites, and is mostly associated  withe Safic foppomem amd
Hetoufa e bushes, It has also been Found in Piooas sifeestris Forest near the
miives horder.

Sphagnum papillosum Lixnpn.

Associated willh Schieuchzerioe paliestris, Carer fimosa, (0 eesdrala, . lividna,
. lersioear g and frisphorum eaginafion, this species of Sphagnum is nearly
restricted 1o the flarks of the string bog formations where il oflen forms
large and dense Aarpets, We poted too thal it can grow in small cushions
in pine forest bordering the mire.

The species is mueh more Prequent Lhan evidenl feom the map by SO08NES-
SON (1967,

Sphagnum compactum i

Restricted fo pools where ib grows in gquile small coshions, this species
lends to spremd ol after deainage of the hog, s frequency is relatively low:
it has been found in fifteen localities only (L3 150 20, 25, 26, 29, 30, 535, 34,
S, S, ST, 40, 41, 42,

Sphagnum squarrosam CROME

This Sphagruun species colonizes rich sites sueh as wmoist Betula pubeseens
forest, Afnus incana and Salic fapponune seeab and lake borders together
willy Spfecagreem eiporivm, It was not very frequent in owar collections, because,
as previously mentioned, we did ool bave lime lo visil moist foresls where
one ean expect its presenee (loealities: 1, 2, 40 5, 9 13, 18, 21, 30, 59, 41),

Sphagnum beves [(Sciise ) ANGETH,

Sphognom feres is also oo species restricted to vich sites such as lake edges
ang vich fens, IEcan also ocenr ander Betala nana and Saliz lapponnm bushes
andl in moist Beterdee paheseens forest. 1 has nol been found frequently within
the srea bt it wonld mid be impossible to find (his species in maoist farest thal
we did not visil (localities: 1,2, 120 15 21, 22, 25, 25, 29, 349, 41}

Sphagnum songsteoemii C, Hanra,

Very sealterved in the area, Sphagnum gengstreemii has been found in only
siv. of out localities (18, 20, 27, 36, 39, 41) where it was growing in small
andd flat cushions, We eolleeted it inoa rich fen and in moist Sedulo pabeseens
forest, alsn in relatively poor sites such as Corer cherdorrhize and  Carex
reestreeter - G, s conemunities.. Woe also collected it northeast of our arcea,
in korpilombolo parish (see helow) .

Bl Xaodlzer, vol, 121, I'MI8
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Tabile 1. Location of the mires visibed and onumbers of Sphagnom species foand in
the mire (in parenthesis),

Nederloled parish, N, Sunderbyn, On Lule Hiver bank. 2}

— Do, 8 kme S of Nudvik. (8}

o — Dha, 2 kmy XIS of Sundom, (8

I Raned parish, Lake Laviken, Along road Ed, 8 kmo E of Raned. (3]

B Iho., Higsin. Omn ihe shore of Hagsiofjarden, (1)

fi. — Do, Himion, On the shore of Metirisket. (1)

7 Tire [mr:ia.ll_ J.ﬂn“[‘iilul_\.‘n*n_ 405 km SW ool Tore. (10

& — Do, mire along K4 road, 2 km B of Okvatinet, (11)

9. — Ramed parish, Vitin, Degermyren. (1)

L. Tha., Oppmiyren, 2 km XW of Vithfors, (5

1T, — Ik, myire 4 km SW of Prasthelm, [6)

F2. — Nederluled parvish, Hoteiskel, L5 km SW ol Vibbyno 3
13, Edeltors parish, Nybyvn, Slormveen. (14

4. — Do Sandirisk, Svaoamvyren. |7)

15, — Db, mvive 4 ki SE of Gulllrsisk sktp, (8]

16 Do, Randatjien. 4.5 km W of Gulltrisk stoc (4]

17. — Do, litile mire along the road, 5 km W of Lakatriisk, {7}

18, — Thoo, mire & km N of Lakntvdsk stn. (12)

I8, — D, litile Tk li!lrl!g the road, 4 km 15 of Lakatrisk stn. |3
20, — Haned parish, Miardsel. (14)

291, — D, mire 3 km 5 of Vilvirask, along Béne river. (53]

23 — Do, Myririsk, Myrtriskmyren. (6)

23. — Da,, Sorbyn, Skorvmyren. (4)

a4, Do, Grumdtriisk, mire 5 of Marttrisket, (11

23. Do, Grondieisk, mire S5 of Storkesiskel, (12§

26, — Doy, mire 4 kim 3W al Flakaberg, (6}

97 — Tin. I%]~.|'|1_1.-|-Ijii|r||_ 4 kin S of Lake Shior Saivels, (56

28, — Cwverkalis parish, 5 of Dockarteiskel, & km SE of Lake Slaor Saivets. (11)
249, — Hboned I'I.I'l.l'i'\i]l. 11II“.|H'I"|:.!I"|_ imire !-IIIIHLH: Vitdn, 2 k'S of Grinforssel. (131
A — Dy, Lingsund, mire belween the ropd oand Yithne (15

31, — Dol Lillberg, near Lillhergsselet. (11)

i Do, 1 km 5 ol Avafors. [14]
33 Do, E of Avafors, 1.5 km N of Hulalefisket. (11}

. — Doy, Langsel, Helmbergsmyren. (14)

A3 — Owerkalis parish, mire 4 km SE of Mugglom. E af Tallan. (0]
A, Do, 35 ko NE of Tall ey, Parfmyren, (Bp

37, — Do, Bredicask, Kiorviigmyren, {11]

A5, Tha,, Kidlmjary, Kolmmyren. (8

3, — Dow, meive % ki XE of Marsiicy, E of Bondilven: (11}

40, — I, botween |.|"|||glri.i\k|-l nrel Hu]r[.u"h.jiir'u (10}

+1. — HWaned parish, 5orbyn, 5 of Kalistriaske! 2)

12 Do, maire 4 km S5 of Flakaberg: (11

4, D, Livasmdden, Livasmyren. (8|

., — Owerkalix parish, 10 km NW of Gyljen, AnHjiromyren. (12}

Sphagnum platyphyllum [Biornw ) Wannst.

We have not geen this species within our investigated area but we collected
it during a visil with Prof, Sa0ms (o g mare sduated farther north-cast: No, 429,
horpilomliole parish, south of Lake Vaphagiovi, in o rieh Tens T the Her-
barium of Naturhistoriska Riksmuseel in Stockholm s kept a specimen of
S platgptgtiom collected by Coxg, IxpeEReToU in 1868 at Hedenfors, Over-

Bl Xotlser, vol, 121, 1904
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Aeg ueiuijiog

A
50 km
Fig. & Map of the investigaled nrea. Eoach localily visited is indicated by o number
which refers to Talle L

lulear parish, Judging from the appearance of the specimen., it has probably
been eollected within the mundation zone of Lule River.

Sphagnum subsceundum Negs

This species is mostly restricled o “flarks” of rich Tens where it grows
in small fufts often submerged in water. Tt §s o common species throughout
the area, We colleeted this Sphoagnum in nearly all the vieh fens we visited,

ERiel, Maptkeicr, volo 120, 135
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Sphagnum tenellom (B Brin

This species seems Lo b uncemnun in Norrhotlen (Soxessox 1957 Ouar
three colleetions are the Tellowing: No. 766, Rianed parish, 1.5 km south of
Avalfars {32]. in a pool of o steeply sloping string bag: Moo 789 Ranen parish.
Holmbergsmyren, & km novih-cast of Langsel (540, inoan Erfoplioram pogi-
metinnn - Sphagoiom elticum - S, lindbergii community; Noo 7080 (verkalix
purish, 3 km sooth-east of Mugglom (35). in an Erfoploram vaginatun
Spdwegraein papiflosum - S, compociume cominunilty. A Toucth collection was
made by E. MangrLosn also in V67: Owverkalix parish. Bredirisk, Beedtrask-
myren.

Sphagnum majus (Bussow) G Jess: (8 dusenfi G, JENs, ex
Hussow & Wanxst,|

Widespread  thronghont the area. this species is restricled o very  wet
habitats. I grows in pools of string Loy formations associated with Coarer sppe,
Sehewchzerin palustris and Eriophorim oaginatom (poor fenf, Tt s wneom-
mon in rich fenand in P lovest bordering the mives, where o Ffew individonls
ey Be Lonmad in alewps wel hollows,

Sphagnum jensenii 11 Lixnn

Like the preceding species, Sphagoam fensenit grows under very wel con-
ditions, within the same plant communities. However, it 3% muoch less com-
mon than Sphoagnom majus and hos never been found in Pioges bog forest
(localities: 8, 13, 18, 19, 20, 29, 30, 32, 34, 358, 42},

Sphagnum baltivam (Russow| G JExs,

This Splfenpurm seems here Lo have aboual e same habital eequireiments
as the twa preceding species amld 0 belongs e the same plant eommumnities.
Iis ot o common species in our ares, and we bave found 00 e only 10 o
our localities (10, 25, 28, 29, 41, 32, b G4, 08, 4.

Sphagnum poulehram (Brarriw.] WakgssT

Sphogreme prlcienm is new 1o the Spleagaum Oora of Norchotten Provinee,
The anly specimen collected  (Noo 706 has been found i Holmbergsmyren
(1. 3 km onorth-east of Langsel in Bones parishe 1D owas growing in quite
dense mats, on Che low ridges of o string fen formation where Molinig coera-
fear was e domivanl species, Corer echimate, Mengeaathes drifoliota, (g
cocens prfustris were e other important species of the comnmumity, o the

Beotbosm laver, wo nobed e presence of vore simall tolls of Spliograese mioagel-
Tandvwme and 5 robupstum, Sphagnnm popitlosam was of a little mome im-
portanee than these two species

Sphagnum fallax (Koiwcer) Kiseor |50 apieadatum Ho Lisoe. |

Fround in only six of our localities (9, 18, 234, 27, 31, 361, this species spems
nol e be common within the area. We oollected il i monst fovesls of Befida

[, Notiser, vil, 121, 156K
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ptlescens. and of Pings stloestrie and Picea abies. 11 was also present in
open poor fen with Carer rosteato, 2 Bmoso, and ) fostocarpa. Onee we col-
lected Tt in a diteh

Sphagnum angustifoliom (Bessow) O Jexs, |50 peeoifolivm
IWARNST.) WARNST.|

This common species s mostly restvicled to horders of mire, growing i
Pinns sileestris hog Torest witlh febido noena and  Ledame polisfre, 10 can also
e Tound in moist Befolo pabeseens forest and under Sefala oene and Salie
bushes where it forms extensive mats, Less often, il grows in open Carer fens,

Sphagnum flexuwosuom Dogy & Mok, (S embigplighnm (Russow) Zick,

Il seems that this Sphegemem species prefers moderately wel habitats. We
have collected it in only seven localities (16, 20, 24, 31, 32, 35, 40} in different
plant communities: Carer chordorchiza comme; UL lasivearpa comm.; Salic
leeppoam - Relule peing - Spdageeim riparinm comm.: wel hollows of  maoist
Betila pebescens Tovest and Pings sifeestris Torest bordering the mire: on
low hummock with Splemgrenm fosceare, Betode oo and Empetreay herm-
phroditem; on oa vidge of o “string-bog” formation with Pians sifeesteis, Cal-
fwewe paelgaris, Etpelrum hermaphroditim and Sphagrum fusenm.

Sphagnum oblusum WagxsT.

Sphagaum abfusan is another aneommon plant in Ueis poact of Xoeehbaol e
where we collected Bt in only six localities (100 12, 16, 17, 43, 44, 11 was
growing in snuall coshions i a rich fenc inow poal of @ string og and in (larks
wilhin Corer Hmesee communitios, I ean also ocear under Befudo oeone - Sedie
laprpreereimt bushes o in open fens with Corer rosieala, O lavosa and O, eone-
seens [E was liest recorded from Norrbotten by O LilsnxovasT (unpublished)
and also H. 53005 has eollected it more 1o the eas) (harl Gustay parish:
Waartivoema, koivoyvooma, YVeilsiviom),

Sphagnum ripariom L xosTi,

Moderately common in the investigated aces (localities: 4. 5, & 9, 12, 16,
LR, 19, 20, 20, 285 29, 30, 44}, Sphagnum riperinm was Forming extensive
ity on every lake's edge we visited. Large colonies have also been geen ander
Sobir foppesuem and Betafe peewe bushes. We also collected  this species in
wel hiollows ol Pinos sifeesteis forest whore il goovws e small tofts. We moled
the presence of a few individuals oo (lack of o rch fen and o moist Betala
pitrescens Forest.

Sphagnum limdbergii Scrime.

Mostly resteicted e open bog or poor fen logether with Cerer litose,
U rasfrafa. O fasioearpa and Eriophornm vaginatnm. (his species ean also
e Townad i wel ballows i the Pionus sifeesines forest bordering Lhe mires, We
also collected it under dense bashes of Sefic lappemem, where it forimed a
dense carpel. IUis o species well disteibuled throughoul the arvea,

Eheel, Nartier, vol. 129, LsGH
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Sphagnum wulfianum (iwdG,

We have nol collected this Sphagnnm in Novchotten, beesuse, as previonsly
staled, moist forests have not been visited. One specimen seen is from  the
herbarinm of Nalurhistorisha Riksmuoseel, Stockholm, IU bas been collecbed
by Tho, Méreen in 1912, ot Keogis in Pajala parish. We have also seen one
specimen from Overtorned prarish andd two specimens from Hictaniemi parvish,
im (0 Lixxgvist's private herborinom.,

Sphagnum subnitens Ressow & Wanxst. |5 plomuolesim Bien st

Very rare in the area, this species has been found i only three localities:
Noo 785, Rawed parish, Laogselel, Holmbergsmvren {(34). in a Carer lasio-
cigrpit - Sphagnum popilfosimm community; Noo 644, Ranes parish, Mardsel (20,
on low ridges colonised by Trichophorum al piniem; No, 572, Edefors parish,
Myvbyn. Stormyren (13), near the base of a ridge. The liest arentioned collec-
e b5 8 very typical specimen for this species but the two olhers are doubiful
andd mav belong o S subfulonm. Another typical eollection was made in
Uverlornen parish by (. LONNQVIST in 1964, and is kept in his private her-
Inariunn.

Sphagnum subfalvam Siins

Quite common in the investigated aren. Sphagnem subfulvam §s nearly
restricted to flarks where 11 giows in small cushions bul sometimes can form
dense carpels, Very seldom, a8 few individoals ean be found in wet hollows
in Pinus forest bordering the mires. It was earlier collected in many places
by €, LOXNQVIST,

Sphagnum nemoreum So0p.

Commuen all over the area. this species is growing in rather dey places soch
as the ridges of “string bogs”, Pines bog lorest and under Bedola oena bushes,

Sphagnum warnstorfii Bussow |[S. aoernstorf finnom DU Riers|

Occurring mostly o or pear flarks of fens, this species s probahly eom-
mon throughou! the avea even thoogh we colleeted it from only foar localities
(7, 13 20, 300 amd noded its presence in some other loeali fes.

Sphagoum rubellum Wis,

Only one specimen of Whis species has been collected: No, 804, Overkalix
prarish, in the mire 3 km south-east of Mugglom, east of “Tallin (35}, In facl,
wie ure doubtful as to the identity of this specimen, to he a S rpbellum ov
mid, It might be a lype of the very variable 5. nemorenm to which belong
maost of the eollections from porthernmost Sweden believed o be S0 rabeilum,
as stated by MArTENssox (1835—3536), We have also seen a specimen from
0, Léwxgvist's herbarium which is likely to be a green form of 8. rubellum,
It was eollected in Karl-Guslay parish.

Rat, Notlser, vol, 729, 1908
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Sphagnum fuseum (SCHIMEP | KLINGGEH.

Vory common all over (he area, Spleagienn foscam mosty oecars in Pines
bog forest and on ridges of “string bogs” where it ollen forms dense earpels.
It alsee Porms small hummocks in the flarks ol fens.

Sphagnum russowii Warxst, |5 robasfoor (WarssT | Cann,

This 15 also @ very common Sphagnmm o Morchotben, occurring in all
Pienrs o forests where it forms numerons small fufis: 16 is also present, buot
fo a0 lesser extent, on ridges of “string bogs” aod on bummocks o the flacks
il fens,

Sphagnum girgensohnii Trssow

IRestricted (o moist forests, this species was observed o grow in large car-
pricts, 10 Bs probably o common species in the area (el MARTENSSON 1955-—06)
even thowgh we colleeted it only from four loealities (3 8, 14, 18).

Sphagoum Fimbriatum Wis,

Chile common, this Sphoagraem species ocenrs ander Sofie and Sefeda nane
bushes and 0 moist Setude pebescens forest, I s less common in rich fen
where sl coshions can be Tound, Very seldom, we eollected it in Marks of
fen where it forms small enshions sibove the water levell 1 ois equally com-
mon i mere eastern parts of Norrbelien (o LOssovisT's oand Lo Sa0ns”
cvollectinonst,
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Mipresssox, L 1093556 Bevophyvies of the Tornelrish aren, Northern Swedish
Lappland. 1—HL — K. Svenska Vet-Akad. Avhe § Naturskvddsiirenden, 12 14, 15
Seigrs, HL 963, Amphi-atlontic zonation, Nemoral (o Avetie. In: North Allantic Biola
amd their History, Pergamon Press, Cxford.
1965, Forest regions. In: The Planl Cover of Sweden. Acia Phyiogeogr. Suec. 50
—. BiOREBACK, F. & Nokbgvist, ¥, 1065, Northern miires, Db,
SowEssoxN, M 1067 Shadies on o mire vegelstion in the Tormetrisk seea, Northern
ASweden. 1 Regional wspuecls. Bot. Noliser 120 2722,

Hod, Natisor, val, 101, 1Dk



Fran Lunds Botaniska Forenings
forhandlingar 1967

24 FEBRUARL Professor HeEssixg WeEnaeck redovisade det aktuella lagel
for inventeringen av den skinska floran samt demonstrerade et antal kartor
dver ulbredningen av viislgeogralisht intressanta arter 1 Skane

Amanuoens ALF UrEnssos hill fredrag om skimsko Bubosarter. Han be-
shrev viisentliga drag hos de olika arberna ach visade deras frekvens och ut
bredning i@ Skine.

1 MARS. Fil lie. Gexsan WeEnagck holl foredrag om -« Sexael] och apomik-
lisk lortplanining hos Hieraehlod o (jir Go WEINMARCE  TH5T )

7 MAL Exkursion med buss [Wreetogs 1l stdea Skine ander ledning av trad-
gaedsimastare JoHN Krarr, Route: Lund—Malmd—Anderslov (som var sim-
lingsplats) —Muarkiehage-—Ashjer—CGillesgrovan — 5, Lindved — N, Lindved
Svedala— Bokeberg—Roslilt— Svedala—Anders|fv— Malmi—Lund.

Fran Markiehage till Ashjer vandrade man gesom okskogen vid sodra e
len av Barringesjon. Fran den stundom rika Filtskikisfloran 1 bokskogen kan
niamnas Alliwm grsinve., Anemene  pemorosa, Ao rannncaloides, Corgdalis
o, Colivm odoratam,  Laomiem goleshdolon, Mercuriodis perennis, Ceealis
wcelasella, Stellaria hiodostea, Viola SBeichenbochione, Mifum effusam och Poa
ferorelis.

Vid Gillesgruvan beriftade exkorsionsledaren, Jons krarr, om de @ forties-
bokars o som Finns i 5. Lindholmens dgor,

Nista anhall var vid 5 Lindved. | kiivrmark oo 200 m svdost om denna
gard Tanns bla. Andromeda poldifolin, Orgeacens pafesteis, Callano palgoris,
Vieler palusieis, Eriephoram angustifofinem, Cerer migra och Narduos steicta,
Vitmessor dominerade i Bollenskiket,

I skogshrynet {av al) mol stranden ay Borringes jon (. 700 m ostsvdost om
5. Lindved) observerades Stellorie neglecta, Adore moeselatelling, Geraninm
ratertianum oeh Gleehoma federaeea.

P den griisklidda kolle, som wtgir Lindholmens sloflseroim sags bloa. Asfro-
gy gigeyphalins, Borbarea oolgaris, Copselloe Dursa-poastoris, Corduns cris-
s, Cirstum areense, Glechoma hederacen, Loamivm purpncenm,  Stedlocio
apetata, Uetive dioeea, Viola wroensis och Daciglis glomerafi,

Nasta anhall Blev N, Lindved, i banvallens Tlora studerades (e, S04 m
iwirrdost om garden|. Haribean kan naimnas Arabis arenosa, A Pl fand, Cerias-
tirm semidecand e, Eraphile perne, Glechomn hederneea, Mygosotis fdspida,
Senecio pernedlis, Valderionelle focusta, Veronica arpensis, Viole fricofor och
Lorer arenario.

Exkursiomens sista studicobjekt var den berdmda o Tutaremossens vid Bo-
slith, T Anescuotas Mora (rin 1881 appetas Secifrogo foecidfos Prain denoa lekal

Ran, Nothsrr, vol. 121, THIE
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(jifr M. WEIMARCE 1965 sid. 362, Etstort omrade upplas hiv av den fysio
oniisht mycket mlressanto vegelationstyp, som har Coeer cacspitosa som do-
mipcrande arl. Tillsammans med Carer cocspitose anteckonades bla, Colthe
perlnsteis, Cirstvme pafustee, Fpidohinm hivsalnm, Filipendolo wdmerin, Geom
rivale, Fogeiselnm flaodatife och Joners of fusas, Vidave hie sivskill nédmnas
Vil epipsiln, som slundom fanns vixande uppe | Carer coespifosa-luvorna.

Vissa kirepartior av o Tokaremossens hvste gansko myclel av Carer agfiro-
rngni

a0 den torrare betesmarken imom omencet Fanns: olmed Krestursstigarns
Wb, Cardemine hivsuba, Erophile eerna, Stelfaria apetalon och S, medio,

16 SEPFTEMBER. Exkursion med buss lovetogs till sydviistra Skone mel
Fil mag. LExwant Jeressox som Birdledare, Boute: Lund—>Malma—Y, klags
forp K Lagsluamn L s Vellinge Bernsborp [aslioy Skandirs
g — Skantr — Vellinge — Malméd — Lund.

Fivsta uppehall gjordes vid backarnag | Emovisthoovdyiist om Selnds 1 V.
Klagstorps socken, P dessn backar, som anviindes il belesmark, kande -
Leras Arfemisie conpesiris, Carduns aeanthoides, Centaurea jacee, C. scabiosi,
Ihrere s carcle, Eefrom oodgare, Goliam veram, Medicoge fofeota, M. foloata
sertfper, Ohnonis repens, Pastinoea salioe, Pompinella nigra, Torilis japonica,
Dietglis glomerata, Festuea rabea och Phiviaom phivoides,

i sliinden mob det gamla kalkbreottel vid Klogshamn viixie Lactuca serrioln
tillsamimans med bla, Ciehoriiim indghas, Diens earole och Pastinaca salivea,

Pi gaminal wllvilnadsmurk vid Klagshann studerades diminativa excmplar
av Cenfanrimm pofehellum, Erigeran acee, Euphorbio exigoa, Linam cathor-
fivim och Segina odosa,

En hel del lid anslogs till studiel av Gessie strandingar (e 3 ko viistsyidviisg
om Gessie Kyrka), Hir fanns stora bestind av tnula britamrnice. Ay rariteter
kan ochsa fromhallas Limerdom eodgare, som [orekom i Jdincus gerordi-
vogelalion med bl Armeeie maritiome, Aster bripolivm, Gl maritima, Leon-
foddan mulumnelis, Latas cornicodatus, Plantoga moeitime ach Agrostis gigent e,

Miasta exkursionsmal var backen oo 300 m ostevdost om Bernstorp @ Vel
linge soeken, Pa denng backe brokar man finna Crolanche major, vilken i oar
var ovanligh rikligt fdretridd, minst 40 exemplar. Pa backen antecknades i
dvrigl blae Canpanaile rotandifolic, Centairea seabiosa, Cuscota epit hypmoa,
Filipendule vulgaris, Geraniom sanguinenm, Linom eathoriicam, Onanis re
g, Plirdeggee meedia, Primufo veeie oele Seebiosa cofumibaria,

Mista anhalt (i Haslovs socken) hade ell specielll inlresse sasom vixplals
for en sisom skansk Forut okind wiix), niambigen Orebanche  minar i
L. dEressox 19057 sid. 4881, Denna viixte dels paoen sikerren tillsammans med
bha. Achifles milfefolium, Agrimonie enpotorio, Conpodpilas aroensis, Fehinm
pufgare, Geraninme pyrenoicam, Plonlage lancealate, Torilis jopeniea, T
Jolinm repens. Festaca rubra och Lolinm perenne, dels pa etl intilliggande
floverfzl,  Exkorsionen  bororde ocksa  ostea delen av Skandrs Ljung, dir
duncus maritimus, Srgngium macitimom och Trig spucie Gilldreg sig storsta
intressel,

Bob. Sotiser, vol 120, 10
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20 SEPTEMBER, Profe:sor G. krors, dena, hisll foredrag Gver o Die ohen-
stufengliederung von Flora und YVegetation ime S5ikkim- Himadayva o

27 OKTOBER. Bevisionsherittielse over 1966 drs rikenshoper  foredrogs.
Fareningen bevil jpde foreslagen ansvarsfrihel.

Professor Gussan Hapvixe, Goteborg, holl favedrag om o Nogra drig v
de equadorianska Andernons vegetation och floras.

21 NOVEMBER. Val av stvrelse for 1968 fGretogs. Valda blev: Professor
H. WEmaARCK, ordibrande: docent S0 SXOGERUP, viee ordforande: il mag.
S Eweson, sekreterare;  fil, Kand., G MatTiasson.  viee  sekreterace:  samd
fil. tie, F. AspeEnpsson, laborator B LOdvewvist, docent 'S, PETTERSSON, docent
H. Rusemank och docenl 5. 0, STRANDHEDE.

Till revisorer ulsags docent Lo 0. Badnx oeh il mag. L. PAncssox med
fil, mag, O, Nussox och (il lic. B NORDEXSTAM som suppleanter.

Docent Haxs Tranav hall (dredrag om o Skanes mellinjurassiska flora och
vegetalion s,

1 DECEMBER. Fil. mag., Toraxy vox WacHeExFeELDT hill fdredrag om
algernn som  indikatororganismer, Foredragshallaren behandlade  foehallan-
dena i Oresund och de Forfindringar 1 algfloran, som kunnal fakilas under de
senaste hundra dren,

Jun Ericson

CITERAD LITTERATUR
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Botanisk Litteratur
(Botanical Literature)

HElyuT Gass: Kleine Kryplogamen{ lora, Band (11 Flechien (Li-
chenesj. — Stutigart (Gustay Fischer Verlag) 1867, 244 pp. Price DM 28: —,

The “Kieine Keyvplogamentlora™ issoed by Professor H, GaMs, Innshruck
since 140, is a successor of the “Kreyplogomenflora fic Anfinger” (ed, G, Lis-
pdes of  this
cenliry as o uselul introdoetion inlo ervplogam  syvslemalios. Two  groaps
have been treated previoosly in Gass” Kevptogamenflora, viz, Fong (vol, 11
by M. MosgEr; reviewed in Bol, Notiser 19535 p. 464 and 1956 p. 114 and
Bryvaphytes and Pleridophyles (vol. IV by B Gass; of, Bob. Notiser 1851
e 430 Vol T (Adgac by L Gamsyois shill ander preparvation.

pat) wellknown to many Ewropean botanists of the fiest de

The seape of this flora has geadually developed lowards covering the whole
Furape, Hs lmited space has made it impossible o mention all speeies Known,
In several lnrge genera, the axonomy of which is lounded mainly on microscopic
characters, only a selecled nomber of species are presented, This is especially
true in the present Vol IIL Lichens which mentions ea. 2100 speeies, The
specific deseriplions are exltremely eondensed, maostly o 13 [rarely np fo
BT} lines in dichotomeons kevs vuoder Gamilies or genera, A large number of
line drawings (mainly original by the author) appear in the text. Some of
these are very distinet, others will probably prove 1o be less instroctive.

Some introdoctory chapters give keys (o the major groups of the lichens
and also to Lichen fungi (mveobionts) and  lichen algae  (phyeabionts; for-
merly known as “gondedia”). Many liehenologists will appreciate this survey
of the lichen algae. the taxonomy of which is fairly contradictory: Reference
should have been made, however, o ARMADIIAN s inslractive papers (e i
Fol, Noliser 1958 0 6320, The arrangement of the lichen famibies and gencera
presented by Gass s oquite different from the fraditional ZanipRUcES ER
svalene [le has followed up the important works by NAXNFELDT (1832
LUTTRERL (1951} el al. on the morpholoegy of 1he ascocarps, which give rise
to o new lichen svstem founded on o revised taxonomy of their myeabionis,
Coasts s retained the old classes Asealichenes and Boasidielie henes ol also
the subdivision of the former into (eseolichienes mow beginning with Lece-
v aned related geners and ending in Grapfidiider) and Pyrenodichenes
{Verviecurioeene, eleo), The last two pages dealing wills Hestdiolichenes con-
sider the interesting diseoveries of the last decade (nol least by Gasts himsell)
that @ certain number of Eurapean Bosdidiomyeetes have green algae as syim-

Fat. ¥otiser, vol, 121, 115
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Bicmils, The wellknown Helen Corisciton efride s the resull of a svmbiosis
between fhmpholing spp. and Cocecompro algace and should, sccording 1o the
Fules of nomenclature, be named after s myeabioni.

Sume eritical remarks. The chapler "Auswahl von Lichenologen™ has listed
a mijor number of Central Europenn lichenologists, wherens some authors
ol wellknown lichen floras of Western Europe (eg. Hapmaxp oand A, L.
Ssurring have been omitted. The jowrnal “The Lichenologist” issued  from
Loaudom sinee 1961, which is indispensable b ony servious lehenologist, shoualid
have been mentioned in this conneclion. Some definilions in the termino-
logicnl chapter arve misleading, e.g. (po 31 pacaplectenchym |“weniger dichie
Hyphengewebe als jm l‘h-l.,lr|u:|'|_1.'|r|";| and plectenchyvm (Thesonders dicht ver-
Meselitene Hyphengewehe™ |, Some generac [as Paemelio, Cetrario and Plgsein)
have been treated oo miodern and eomprehensive manner, whereas others
have been compiled freom out-of-date monographs. This @5 especially Lroe
abaul Perfusario (Tounded mainly on ERICHsES's reatmen) in BABENHORST s
Krevplogamentlora |, where o lorge number of untenahle “species™ ey P leio-
lerefla nnd P, pedfeinata) hove been retained, Perfiserio sabofridis (po 350 s
also treated as COchroleclio 0 (e 31)0 Some wellkoown species . have got
wirong aulhors’ names, e Romaling caltenris | (should be (Lo Fro. Xoo-
herise parfeting and X, candefavie [both shounld be (L) Tu, Fr.

It as evidend thal this Heben flora, used with some eribicism, can be a valo
able introduetion alse o the liehens of Scandinavia, where The need for o
modern randbook has heen emphasized ever sinee the davs of Tu, M. Frigs.

Finally the reviewer would express his admiration for the (reasare of
tuxonemic knowledge found in the volumes of this Keyptogamenflora. D,
Gavis, the grand old man of European ceologs and plant gepgraphy, has
demonstrated o survey of the mxonomy of Targe ervplogam grouaps which is
unsurpassed in the present generation of botanists. We might wish that his
floras get o special message 10 many students of ecology who look apon taxo-
nomy s adinphors or al most as o necessary evil,

UE ALsnisoney

Jouxy W, Tuosmsoxn: The Lichen Genus Cladonin in Norlh
Americo. '|'u|'n:l|_t||| |l_-r]ii'l'|'1\i_1_\' ol Toronlo Prossh |'.:!“-'. 172 1 s Jrl:_lh".\.
GO Figures. Price 3 12.75.

Protessor J. W, Troasox (Madison, Wis ULSA0 15 koown as the author
of monegraphic trestises of Norvth American lichen genera, g Pelligera,
Xevt et and Physeda (the latter reviewsd in Bot, Nodiser 1964 po 10301 Thee
Cladontas of N, America have heen faivly well studicd not least in severil
wirks by A0 W Evass during the last Whree decades. Nevertheless, the present
volume s o well-done and welcome addition o he handbooks ol lichen
Faxonamy,

In the imtrduction we meel with briel chapters on "The stroeture and
growth of a Clodenia” and “Chemical and physical aids in the identification
ol Cliedvmin”, The lalter s followed by 60 fgures on “The microchemistry of
the Cladupiae™. In fuel, all these Figures are micropholographs showing ervstal

[Eiek. Naddizer, val. 121, 1iHE
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forms of the lichen substanees known (o oecur in Olrdonia, ASsAHNa’s crvalal
method which was developed further by Evass has often been oouseful aild
in distinguishing Heben taxa, No doubd, it will seon be superseded by refined
methods of thinlaver-chromatography. which enable a rapid analvsis of even
very sinall amounts of the lichen thallus, The eutlines of this modern fech-
nigpee are also indicated,

The major parl of the work is devoled o kevs Lo the seetions and specics
of the N. Ameriean Clodoniag and (o deseriptions of the 116 species (reated.
Fach species is Ireated briefly (in one page or less). Nomenclalore is Kepl
al o minimum, . Most additional data can easily be supplicd from Varsin's
classical monograph (1887 —18077 ar from SaxpsTiEoe’s treatise in Ranes-
ronsT's Kevplogomentlora (19315 additions 1938). Chemical reaetions ("k+
vellow ™, ete and contents of chemical sobstanees, iF konown, are mend ioned,
The range of each species in N Ameriea amd in geperal is orecorded i few
words, There is no parallel (o the detailed lists of localities and dot-maps
which nre mel with in the author's revision of the X, American Physeias,

D, THOMSOX s known as o somewhat eonservalive lichen  inxonoimisl.
whieh, in the reviewer's opinion, is olten a meril, Henee we do not find many
fxonomic or nomenclatural novellies, Some changes of wellknown species
mames should, however, be woted, O plygllophiora Hores, seems to predate
LI degeneraons (FLE.) SeRENG, CL subeariose Ny lakes precedence over
CL polyearpia MeERR. Gl subiffurcate [Ny Ans. over CL o delessertii (DEL.)
Vaewe and G mecropiuife (SCHAER) STENHAM. over Cf alpicofn (Fror.)
Vaarw, The last-mentioned three changes have already been introdoced by
AHTE On the other hond, THOMSON hos ool followed AnTi in his rejecting
the wellknown CF sypleatiea (L) Hore, in favoor of CL arfasenfa (Wanin)
Rapesm.

The subspecific variation is summarized very briefly as “forms” under cach
specics. Several of them are represented in some 200 pholographs o 26
atesi, Some of the illustrations are of high quality,

As most Evropean species of Cladomin cocur also in X America, the present
volume will certainly serve as o wusefol guide also o Eoropean stodents of
this polymorphous genus.

(WE ALMBORYS

Miasox E. HaLg
logy. London |

Ir: The Biology of Lichens Camteniporary Hio-
wward Armold Lid) 1967, 176 pp. 16 plades, numerous figures
in the texl. Price 42 4 (bourds), 21 s, (paper).

I 1961 D, M. E. Harg (Smithsonian Institution, Washington, DU, RS A
issped a " Lichen Hondbook, A guide to (he lichens of Eastern North Am i
{reviewsd in Bol, Noliser 1968 p, 110}, This velyme eontained survevs of
morphology and anatomy. veproduction, phvsiology and growth, lichen syvim-
Biosis, chemistey of lichens  (with wseful discussions on lichen acids  and
“chemical strains"|, economic uses, phytogeography and classification. There
wins also o Kkew Lo genera and species of fruticose and foliose lehens and Lo
genera of crustose lichens of N America. Dr. Have's Handbook attracted the

Hot. Xotiser, vol, 121, 1108
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interest of students amd Lchenologists in general o such oan extent that the
stock soom became oul of prind.

The present issoe has gol o somewhol different scope, e Tind no Kevs o
M. Ameriean lichen geners, bul the volume has developed 1ooa presenlalion
of problems amd results of general hehenology, Some main chaplers deal with
“Morphology of the thallus™, “Morphology of reproductive structures”, " Re-
production and dispersal™, “Physiology and nutrition™, “Symbiosis and syn-
“Growih and longevity”, “Ecology and suceession”™, " Chemistey of
lichens™. "Biochemical systomatios”.  “Classifieation  amd  taxonomy ™. and
“Eeonomic nses and Applications”,

The limited space has forced the aullhor to make a very seleclive choise in the
vasl materinl pvailable 10 s evident that o critical veader will easily find poges
where he would have wished a more detailed treatment. The ceological chapler
deals: mainly with conditions in N, America (and England), whereas the rich
litvrature treating lichen ecology on the European confinent is menlioned
very hriefly,

thesis”,

As in the former issue, the chaplers on “Chemistey of lichens” and “Hio-
chemical svstematies” are especially  interesting. They summarize nob only
the resalts eontaimed in ASAHINA'S and SHIBATA s classical treatise (19341 hut
alse a goad deal of information gained rom the litecature of e last decade,
Asamina's method of recrystallizing lichen substances is refeered o in sone
detnil, where thin-laver cromatographic methods recently presented by, e,
WacnTMERTER and I SAaxTESS0N are menbioned i few words, [n the actual
problem what to do with the “chemical species” introduced from various
premises by NyLasnges, R EN, YELNIK, Asafina ef al. HALE represenls
an intermediole school, The eoncepl of “chemieal strain” proposced by Lasios,
which has neo stalus under the Code of Nomenelatore, is disenssed, and several
exaomples of the importance of “chemieal straing” o lichen taxonomy and
lichen distribulion are given,

Most illastrations are of First-cliss quality, especially some blaek-ond-white
close-ups of liehen thalli showing various morphelogicnl conecpts,

The reviewer finds very few things to eriticize, The formuala of polvporie acid
(v 107 has pot a superfluous OH in eachoof the two phenyvl groups |ef.
HeGsavenr, Chemetaxonomie der Pllaneen I (1962) po 128]. The list of litera-
Lure refers to the journals only and does not give the e of the work gquoled.
The veviewer is afraid that this svsteny, though Teeguently used inehemieal o
medicnl papers, will give rise 1o ohjections from many  botanical readers,

These minor vemarks will not obscure the obwious fact thal e, Hace has
wiillen o most stimulating intvoduction o modern genernl lichenogy, Seldom
has a student whe wanls o lekle the various fields of lichen scienee gol s
brillint a survey of principles aod problems as in this condensed e volvime

(OWE ALMBORN

VERNON Anmaniian: The Lichen Symhbiosis Blaisdell Publishing
Company. Waltham, Mass. 1987, 152 pp. 53 lgores, Price 8 5.75.

Cme lundred vears have elapsed sinee SCHWENDENER (158087) asserted that
lichens were nol independent organisms bl associabions of fungi and algae,

Bat, Nothser, vol, 129, [WS



135 BOTANISK LITTERATURK

SCHWENDENER described the lichen fungus as o parasite living on algae “like
g ospider oo ils prey, with o fibrows onel of narcoew meshes. The (ungus,
however, incites the algae foand in its net to more rapid activity, cven 1o
more vigorons increase’ . SCAWENDENER's theory was bitlerly  defeat
maost of the leading lichen taxonomisls of the past eentury, eg. CROMBIE,
NYLANDER and MiULLER ARGOVIENsLS: After thie turn of the century, howewver,
it was gewerally aceepled though, even in the 200 and 80%, some odd bo-
tanists (. Eeevisa, Ho Ky believed in the lichens as non-composite plants
praducing gonidia as sort of reproduetive bodies,

SCHWENDENER s ideas initinted o series of invesligations aiming ab separating
the fungal ond the algal components of the lichens in coltores and ol re-
synthesizing a lichen thallus, Up till in the last decade svnthesis experiments
lad e obivious success: only some initinl stages of contacl hetween fungal
lvphae and algal eells were develojed.

Professor V. Anmandiax (Clark University, Woreester, Mass. SA) has
recently published important new resulls concerning the nature of lichen
svinbiosis, Using new lechnigoes in isolating fungos and algs and new medin
far eulturves Be has renched further than any other bhotanist toward resvio-
thesizing a lichen. Some of his resalts were presented o a broad puablic in g
woll-illustrated article in the “Scientific American”™ (19853, He has also rl-
Fished valuable treatises on the taxonomy of the algae known as symbionts
in the lichens,

The present volunse i weleomed as o condensed sorvey of the standing of
prresent research on the lichen symbiosis. The hesdings of the main chaplers
reflect the contents: “Isolation and natlure of lichen symbionls”, “Physiology
af Heben symbionts”, "Nature of lichen association”, " Physiology of the eom-
posile plants” and “Lichen chemistey”. The last-mentioned lopie where the
sl Few vears have seen o flow of imporkan pew cesults s beated very
superficially in five pages

The book is designed as o text-hook For the somewhat advanced stoudend
and ns oa reference source in experimental lichenology, The List of literabore
given in the final chapter is a very selected compilation Trom an estremely
rich literature; Several impoctant references have been gquoled withe brief
annolbialions.

No doubt Dre. Awseaoarax’s wellwritten Hitle volume will serve as o nseful
guide tie s most fascinating field in modern biological researeh.

e by

CWWE ALMIBORYN

Hoegivs, Davin M, {edifor): The Bering Land Bridge Stanford
University Press; 1967, 495 sid., rikt illustrevad. Pris 18: 50 doll,

Arbietet fir en symposichok, med 28 Cforfattarve, 1 vilken initiativel togs vid
VIL internationells kongressen (Gr kvarlicgeologi 1 Bowlder, Colorado, 1965,
Dot fir en unik prestation diicigenom. att vi hdie [Hr [orsta glingen upplever
elt aktivt samarcbete mellan amerikanska och rvska forskae Gl lsandet ay
el storl gemensam! problem: de forntida landiGrhindelserna mellan Gamla
och My Vielden,

Fot, Notlser, vl 125, 1008
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Ferings Sund ar inte hara smalt, ca, 90 km, otan ocksa mycket grunt, Fn
simkning av strandlinjen pa endast 46 m shulle spirra sundet, oeh de wiva
fowindringar hovaylan varil wlsall e, sérskill under kvactie id, har ofla be-
Ivadligt dverstigil detla matl Varje nedisning innebar, att stors méingder vatten
windandrogs havet och lagrades saom glaciirver pa kontinenterna; en virldsyid
sk, enstatisk siinkning av havsylan bley (#jden. Genom samordning ay strand
linjestudier 1 Alaska och pa Tsehukisch-halvin, sem begriinsor Berings Sund
i wviisler, har i L
av kvartirtiden. For den senaste nedisningen (Witrm = Wisconsing anses sink-
ningen ha uppgatl till minst 115 m, under den faregaende (Hiss= Ulinoian)
GH minst 135 . 1 bida Gallen uppstod en myeket bred andfGebindelse, som
i sider strfickle sig finda D Pribilof-arms.

Mivjtigheter fir vixter och djur att ainvtja denna ndbrygas mellan kon-
linenterna,  bestimdes emellertid i hig grad av Klimaliska och andra eko
logiska faktorer, Land{Grbindelsen dgde bestand wider Softa pecisder. Genon
wwilvs ay pollen och andea fossil har man visat, alt dess vegelation var av
stapp-tundra-karaklie och all skog saknades, Effekten dirav ser vi bla, i
det farhallandel, all inga Ieidarter fr gemensamma fir Nordamerika och
Silvirien

GlacEirernas wthreedning inom Bering-omeadel (- Beringias | hade nalurkigivis
avgiirande biologisk betvidelse, effersom forbindelsen under kvartiie Fungerade
endasl nnder nedisningsperioder. et hae ecmellectid sedon Bnge varit bekant,
all stora delar av Alnska, i norr och vister, aldrig varil tGiekln av is. T denna
bk wisns (bl av (3 M. PETROV], all fiven NO-5ibi var myveket ofull-
stiwiligl medisal,

Fsarnas vinga uthreedning inom Beringin innebar inle bara, att farhindelsen
fungerade fdven under nedisningarnos maximum. ulan dessutom atl flovor ach
faunor timligen ostirt kunde stanna kvar och olveckla sig geonom hela kvar-
e ey oanse sidor av sundel, Dl stora gantalet endemer inom omreadet dr en
Filjal av detta.

Om mun jamfor farhallandena under de Bida senaste nedisningarng, Riss
(Mhinetan) resp. Wiirm  (Wisconsing, askidliggjordn med (v kartor av Hoe-
KIS i 4620, skall man Tionoa, att isen hade en oagol storee atheedniog under
Biss, sirskili i den sibiviska sidan, dire dessutom en havsaem [ Anadyre
Culf e sdderilran nadde fnda fram G Tsehuktseh-halvin, Majlighelerna for
migration av o vikber ach d jur bie allksa ha varit stiere ander Wiirm

Forlvindelsen var enligl (. G Svarsox's henfimoing e Ivpisk «filter
brridges, somy Eillal prassage endast av o oarktiska, och delvis subarkliska, cle-
mienl, Den vidstrfickta, ofla obrotel cirkompaol
arter, bade vixter oeh djor, kande endast for extremt Ettspridida arter ha
npppmatts aiten Bering-larbindelsen,

Nu firekomamer det likvil en betvdande slikiskap mellan Novdomerikos
oeh Asiens flovor och faunor fven bland former med storre viemekrav, friims)
mellan element i Ostasion och Cordillererna. Redan det farhallandel, att sliki-
skapen hir ligger pa oen higre faxonomisk nivi (slakie eller gropp), antyvder
eiellertad, att vi hiie har att giea med §ldre, pre-kvartiva forbindelser, Lyoek-
lighvis har man oo tllgang Gl sviixctossil fuin Deen teetiics horisonter, béade
i Alaska och NO-Sibirien, Del visar sig, att floran finda fram mol slotel ay

Ligen exakl koonoal ange dess miva under olika faser

dara, wthredningen av sadana

Bt Natl=er, yal, 127, 1S



140 BOTANISE LITTERATUR

mivcen dominerades ay actrika Svskogar (med Corga, doglons, Ligridombar,
Platanns, ele.), vilka apses peka padoen juli-temperatoe Sver 2000, och il
tlessa forsl mol dvergangen Ll plioeen ersalles med baveskogor av noerdhigoare
Lep. Det betvdelsefullaste @ detta sammanhang Gr. ot Bering-lirons . som 1vd-
ligen hade existerat nnder tidig tectidie, Sode bestind Gnda fram 1 mellersia
muiocen, die den alltss var bevuxen med viicmekriivande vskogar,
Mianniskans [Orehillonde H1 Bering-forbindelsen diskuteras 1 0vi uppsatser,
Al Forltderna bl indianer, o

skimber och alewber Kol Gver Peam Asien denng
vitg, har linge statt klart, men fottigdomen pa arkeologiska Dvod gar exakta
duteringar omjlign. De dldsta spiren av o miinniska: i Alaska, pa den lilla dn
Anangula vid Umnak i Aleuterna, fiv bara deygl 8000 e gambin Men betvdligt
dldree Ty, opp Gl 25,000 ar, nyligen publicerade frin Canada och Mexiko,
visar, utl miinniskan snbinde lidigare dn @ postglacial tid. enligt Horrivs
(e 4781 sannolikt wnder Wiirm-interstadinlen,

W, 5 LavGris, som skriver om den ndimnda Anangula-kalluren, anser att
spridningen it betingats av att de imre Aleoterng hade landférbindelse med
Alaska-halvin. AN deltta inte varit fallel ander sen- eller postalacial i,
framgiic: emellertid av fannans sammansibning pd dessa Gar, med en skarp
grans mellan Unimak (ndrmast fastlandet) och Unalaska-1TTmnak.

The Bering Loand Bridges & etl atomordentligt vackecl exempel pa, vilka
goda resultal som kan o genom el vitlorganiseral leam-work av gesloger
och Binloger,

Cann M. Lixororn

Bager; A. Hooond OvveEr;, EoGoH: Ervicas in Soathern Afriea.
Furnell, Cape Town and Johannesborg:. 1967, LXIV A+ 180 pp. and 167 plates
in full colour. Price B 1950 (o, 90 Sw, kr.),

Ericea is the largest geous ol higher plants in South AMeiea. [ s ]l"]rll,"\i"llh'll
v e, BO5 species south of the ipaepsy iver. Of these the greal 1
is coneenirated in the arew of the “fynbos” or selerophyll, a low scrub vegela-
tiom  bypical especially of the soulhwestern divisions of the Cape Provioes
with preponderant winter vainfall. On the Cape Peninsulu, not larger than
a fraction of he Provinee of Seania in soulh Swede
105 species of Brice.

It is diffieult for.a person ool acguainted with the South African flora 1o
imagineg the vast range of varviation in o genws like Erica, The flowers vary
fromm en, 3 em long and ompullaceous, as in = ardstato, or lorge and arees-
ate, as in K Blenma, to minute and smaller than in Calfioa, as in species like
I hispidode ov coplosas The lewers neay have almost any shade of eolour
fexcepl bluef. They may be solitary on long peduncles or assembled in sparse
o elose spike. head, or wmbel-like agaregates on the bhranch ends, The leaves
are usually “ericoid” {ie, lnear and sublerele] bul they are sometimes
and rounded, as in K. expeoceifolio. An even greater ad svslemalically more
viluable diversity is found in the corvolly, stwmens. and pistil.. Espeeially the
anthers, which frequently have peculiar processes, eontribule with a sur-
prising variety of morphologieal characters,

i, Lhere ave as many as

Fhod, Natheer, val, 129, Vs
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Such g genus needs highly qualitied  systemalists for a proper handling,
andd the present work is the resalt of an extremely lucky cooperation Belween
e several aetists sd the twe aothors, the older a devoted Erdca collector
sinee oy years, the vounger o bolawieal seienbist with profound experience
it the group. This team has prodoueed o book equalled by few in its feld. All
of the 167 species freafed are illestrated in (ol colonr with s branch in natluareal
size and with leaves, flower, pistil, and stamens enlarged, The painting work
hs u high and even standard inospite of the different artists, The species are
sielected with greal eare, and cach of all the 41 seclions enmerated in the
introduction is represented by one or several species,

I the mbtrodection weoalsa find g osefol gloss

H

vomdapted foe the genos,
an account of the distribution, and observations on habital, on flowering
e on svstematically uselul choaracters, and even on collivation. o oo map
of souwthernmost Africa The tolal disteibation of Eriee §s ontlined, The  ddis-
triliution follows closely the aren of the “fenbos” vegetation. The deseriplions
ol remarks under each of the species reveal o profound knowledge of the
species. heir variation in the field, their distribuation. ele.

‘Erieas in Southern Africa’ is o book which should e of great inlerest mol
wly tor the professional botanists sud bo the South African public interested
i botany, but also 1o horticultarists and amateur gardeners, as many specics
are enlbivated and even many more deserve being inlrodueed inlo caltivation
in grecnhouse and, where possible. in roek gardens. T believe that this book
will b v stimulus in thal respect

As o botanieal work the ook has a greal inlerest to anyvone who wishes an
exgmple of greal differentintion within a single genus in a flora where most
species oeenr as regionally  limited  popelations, many  ecologieally  eatler

speeialieed,

South Afvica is vich in other groups with similor diff erentiation. and many
genera are endemic there, The suecess of the presenl ook will probably  Le
an eoconragement in the publieation of similar treatises. g, on o varions
gepery of Prodeceear and other groaps which arve abt present subject of mono-
graphic work in the counlry,

ROLE [PAaHLGREY

kilpmer-Grouse, UneErcarn: Geobolanisehe Untersuoehungen
aufl der Feddersen - Wierde [, Texthand, 359 5., 13 Beil, L Tafel-
Pavnal, #4 Taleln. Frang Steiner Verlag, Wiesbaden 1967,

IMe Acheit von Upencann kigser-Gronyeg st das Ergebnis einer sehr
eingehenden Untersuchung der vorgeschichtlichen Vegetation in dem neowd-
wesideulschien Bezirk Feddersen-Wierde, die in Zusammenhang mit el
Jihrigen archiologischen Ausgrabungen gemaochl worde, Sowohl die natiie-
liche als die knlturbedingte Vegelation wurde studiert und dic Bearbeitong
Fand durch verschiedene Methoden statl: Untersuchong der Makrofunde, Pal-
levzimalvse,  Digtomecnbestimmungen, chemische Apnlvsen vsw.; zum  Ver-

Bt Noti=er, vil, 121, 10
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sogar Anbauversuche in unbedeichler Marseh  vorgenommen,
ist cine schre allseilige Dorstellung, dic vor allem eine detailliecte Kenntois der
lokalen botanischen Vechiillnisse in den ersten Jabrhondevlen unserer Zeil-
rechiang. (1. bis 3 Jahrh.} ermittell aber auch ergfinzende Angaben von
friitherer oder spiterer £eit gibt und viele Beitrfige von allgemeinem Intercsse
lieferl.

e Arbeit besteht aus einem allgemeinen Teill und ewei speziellen Teilen.
v denen der erstere die verschiedenen Koltorpflanzen hehandelt, acfihrend
in dem gweiten die zablreichen Wildpflanzen aufgetithrt werden, die doreh
Makvodunde festgestelll wurden, mit Angaben dber ihre charakleristischen
Merkmale, thr Yorkommen vsw. Der Tafelband enthalt zahleciche gule pholo-
graphisehe Abbildungen.

Die wildwachsenden Krauter der vorgeschichilichen £eil waren Ufer-, Wie
sen- umd Wasserpllanzen, die letzteren sowohl Stisswasser- als Brackwasser-
artem: Die metsten davon koammen noch immer im Gebiet vor, aber dic Ver-
hiiltnigse haben sich etwas verschoben: offenbar knomen mehr Holophyien in
vorgeschichlicher Zeil vaor; dureh Bedeichong wnd vielleieht suel dureh Ver-
schiebung der Uferlinge hat sich der Einfluss des Meeres vermindert. Durch
Pollenanalyse wurde gereigl, dass der Wald, der in den hiheren Gebieten
varkam, wahrscheinlich ungefihe die doppelte Fliiche gegeniiber den jetzigen
Verhallnissen einnohm, Bei Betrochlung einer lingeren Periode zeigie sich,
dass die ersie schwache Ansteigung der Fogos-Kurve bei oea, 9680 v Chr, ein-
brat, und dass das Maximum efwas nach ca. 650 nChre bag; Die die Corpines-
Rurve sind die entsprechenden Zahlen ca. 175 v.Chr, und ea. 220 n.Chr, his
friiheres Mittelalier,

Unter den Kulturpflanzen, die in den allen Sehichlen nachgewiesen wur-
ten, waren Gerste und Hafer dominerend. Die Gerste Kam hauptsi

ichlich als
vierreilige Spelzgerste vor, aber Nocktgerste trat auch in geringerer Menge
aunfl. Der Hafer bestand aus Kullurhafer, Flughafer und — in ansehlicher
Menge auch aus einem Mischlyvp” ewischen den beiden, vielleichl ciner
urspringlichen Kullurhaferform. Hirse kam in Kleiner Menge vor: die Ver-
Idiltnisse dewten indessen darvaol, dass sie micht kultiviert, sondern eingefihirt
war. Von Lein und Leindolier (Comeling satioe) wurden viele Fonde ge-
macht; offenbar waren diese Pilanzen wichlige lpflanzen: der Lein wurde
anch einigermassen als Fiberpflanege benulzl. Soubohne  (Vieia foaba)  und
Fiirher-Waid (lstis finctoria) waren andere Nolzpflangen, amd  Haselniisse
vid Holunderbeeren wurden cingesammell: sonst waren die cingesammellen
Wildpflanzen offenbar von geringer Bedeutung, =B, im Vergleich mit nor-
dischon Verhialtnissen,

e pollenanalvtischen Beobachtungen ergingen zam Teil die Makrvofude:
B, wurde festgestelll, dass der Boggen, der nicht in den anderen Funden vor-
al, withrend

handen war, in den Pollenanalysen wm 200—3000 v.Che, auft
der Hafer dorl etwas spater, ea. 175 v.Chr., sich seighe.

e Funde im Feddersen-Wierde-Gehiet werden von der Verfasserin in
Ausammenhang mit den Heobachtungen in anderen Gehieten gebracht und
Ahnlichkeiten und Differenzen hervorgehoben, Natirlich kaonn es dabel ein-
treffen, dass einige Tatsachen diberschen werden; =z B st der Waid in vor-

Bt Neliser, val. 121, 110
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geschichilicher il nicht our aus Grosshritannien, Ddinemark und Norwegen,
sondern auch aus Schweden (Halland) bekannt, und der Dotter st auch an
anderen Orten in Schweden als die angehihrten angetroffen, Tome allgemeinen
hat die Verfasserin jedoch dic allgemeinen Zonsammenhiinge gol  bhelenchiel,
und ilire Arbeit ist obhne Zweilfel durch ibre Griindlichkeit und Allseitigheit
ein sehr woerlvoller Beitrag zu dem Bild, das wir uns von der natiiclichen und
anthropugenen  Vegetation in dem  vorgeschichtlichen  FEuropa  allmiblich
machen kinnen.
Hakon HIELMOVIST

Meddelande

Avdelningen Fir ekologisk botanik vid Umed universitet (sdress Umea 6)
ir i stort behov av lilteratur och samlingar och ber ome stid av institulioner
och coskilda, som med eller ptan ersfiitining kan avsty sadaol mualervial. Varje
slag av bidrag kommer all gagna den botaniska andervisningen och forsk-
ningen vid universitetel.

Bat, Nitieer, vol 121, [IE
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