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The three species o f  G yrostem onaceae investigated contain S-type sieve-elem ent plastids. 
Starch grain morphology and occurrence was tentatively compared with data from 
sieve-elem ent plastids o f  other m embers o f Capparales. Similarities were found in 
Bataceae and Salvadoraceae. The com panion cells o f G yrostem on  ram ulosus regularly 
include protein-containing vacuoles which by their developm ent and contents are com ­
parable with dilated ER-cisternae o f  Brassicaceae and C apparaceae. The results exclude  
the family from P hytolaccaceae and Centrospermae as a whole and support a position  
close to Capparales.

H .-D ietm ar Behnke, Lehrstuhl fü r  Z ellenlehre der U n iversitä t H eidelberg , Im N euen- 
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T h e  small family G yros tem onaceae  (5 genera,
17 species), until quite recently , has almost 
unanimously been allied with C entrosperm ae,  
where it w as either included in Phytolaccaceae 
or recognized as a separate family. Early doubts 
with regard to the position of G y rostem onaceae  
came from studies of their pollen grains which 
are unique among C en trosperm ae  but in some 
features resem bled those o f  Bataceae, a family 
also doubtfully allied with Centrosperm ae 
(Erdtman 1952, Prijanto 1970 a, b). F lower 
morphology also provided data  emphasizing the 
isolated position of G yrostem onaceae : cen tr ipe­
tal developm ent o f stamens is not found e lse­
where in C en trosperm ae ,  while the presence of 
rudimentary glandular stipules again finds a 
parallel in Bataceae (Eckardt 1971, cf. E ckardt 
1976). T h en ,  a survey on the chrom osom e 
numbers o f  G yros tem onaceae  established their 
base num ber to be n =  14 (Keighery 1975) which 
is uncom m on in C en trosperm ae  thus implying 
their separation from both P hy to laccaceae  and 
the order C en tro spe rm ae  as a whole.

Recently ,  G oldbla t t  et al. (1976) considered 
results from palynology, cytology, chemical 
analysis and  ultrastructure o f  sieve-element
18 -  Botaniska N o tise r

plastids and concluded that the family should 
be removed from C en trosperm ae .  T he  presence 
of glucosinolates suggested a relationship with 
C apparales .  A fter  carefully weighing m orpholog­
ical, chemical and other ch a rac te rs  Dahlgren 
(1975) also favoured an inclusion o f  G y ro s te ­
m onaceae in Cappara les  or, alternatively, its 
placing in a closely related separa te  order.

Details of  phloem ultrastructure  have proved 
useful in providing additional criteria for the 
circumscription o f  higher taxa  in angiosperms 
(Behnke 1972, 1977). In this investigation two 
features have been tested with regard to their 
possible evidence for the ass ignment o f  G y ro s te ­
m onaceae to C appara les  (s.!.): (1) S-type sieve- 
element plastids (recorded in part by Goldblatt 
et al. 1976), and (2) the occurrence  of dilated 
cisternae. T h e  presence of glucosinolates in 
C appara les  generally coincides with the pre­
sence of so-called myrosin cells, usually idio- 
blasts, the vacuoles o f which give a positive 
reaction to protein staining. In addition, dilated 
cisternae of endoplasmic reticulum are d e ­
scribed for a great num ber o f taxa  from Bras­
sicaceae and C apparaceae  (Iversen  1970, Behn-
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ke 1977). D ilated cisternae occur in a few 
different cell types among which the most 
prominent are phloem -parenchyma cells and, as 
can be dem ons tra ted  with the transmission elec­
tron microscope, always contain protein m ate­
rial. M yrosin  cells and dilated cisternae have 
both been regarded as potential sites of gluco- 
sinolate and /o r  myrosinase (glucosinolate- 
hydrolyzing enzyme) activity in capparalean 
plants. As glucosinolates have been recorded 
for G yros tem o naceae  it is appropriate  to screen 
their phloem parenchym a for the presence of 
dilated cis ternae.

M aterial and m ethods

Material. Gyrostemonaceae: Codonocarpus cotini- 
folius (Desf.) F. Muell., Didymotheca tepperi F. 
Muell. ex Walter (both collected in Northern Ter­
ritory, Australia, by J. R. Maconochie) and Gyroste- 
mon ramulosus Desf. (raised from seeds at the 
Botanical Garden, Copenhagen, 1976/276).

Bataceae: Batis maritima F. (one plant shipped 
from Texas and then grown at the Zoologisches Insti­
tut, Universität Heidelberg).

Salvadoraceae: Azima tetracantha Fam. and Salva- 
dora persica F. (both from the Botanical Garden, 
Copenhagen).

Capparaceae: Cleome spinosa Jacq. (from the 
Botanical Garden, Bonn).

Brassicaceae: Alyssum saxatile F. (from the Botan­
ical Garden, Bonn) and Peltaria alliacea Jacq. (from 
the Botanical Garden, Heidelberg).

Methods. Stem parts of the taxa mentioned were 
cut into longitudinal sections by hand and were im­
mediately immersed into a fixing fluid containing a 
combination of formaldehyde and glutaraldehyde. 
Postfixation with osmic acid, dehydration with 
acetone, embedding and polymerisation in epoxy 
resins were carried out according to standard proce­
dures. Ultrathin sections of phloem-containing parts 
were examined and photographed with a Siemens 
Elmiskop 101.

Plastids

T he  sieve-element plastids o f the three species 
o f G y rostem onaceae  examined are clearly of the 
starch-storing S-type. N o  protein accumulations 
have been detec ted. Every sieve-element plastid 
contains several roughly spherical starch grains 
o f different size (Fig. 1 A -D ) .  T h e  grains are 
completely surrounded by a small coat o f par­
ticulate, darkly stained material.  T here  is usually 
a narrow light zone betw een the starch grain 
and the coat (Fig. 1 A -D ,  arrows). A s in other 
plants investigated in this respect,  the matrix 
contents of the sieve-element plastids are gradu­

ally reduced during the deve lopm en t of the sieve 
elements , to judge  from their stainabili ty p ro p e r­
ties: com pare  Fig. 1 A and B (young cells) with 
Fig. 1 D (a so-called m ature  sieve-element) .

T he  species  investigated (25) from other 
families within C appara les  (sensu Dahlgren 
1975) excep t for Brassica  ch inensis  (Favali & 

G ero la  1968) and C apparis cyanophallophora  
(with P-type plastids) also contain S-type sieve- 
element plastids. H ow ever,  s tarch grains very 
similar to those  recorded in G yro s tem on aceae  
have h itherto only been found in Bataceae and 
Salvadoraceae  (Azim a, S a lva d o ra ) (Fig. 1 E, F). 
In A zim a  at least (Fig. 1 F ,  arrows),  the light 
zone separating  the coat can be seen. Among 
the o ther  C appara les  investigated the starch 
grains are p redom inantly  ovoid and variable in 
size (Fig. 1 G - I ) .  T hey  are often accom panied 
by or dis integrated into small particles.

Protein-containing vacuoles

The  stem phloem of G yrostem on  ram ulosus  has 
been carefully screened for the presence of 
dilated cis ternae of ER. N o  inclusions of the 
type seen in Brassicaceae and C ap paraceae  have 
been detec ted .  H ow ever ,  protein-containing 
vacuoles were found to be a regular component 
of com panion cells o f  G yrostem on  sieve tubes. 
These  vacuoles  are derived from cisternal ER 
which conta ins  some am orphous  material and 
is almost agranulate when ex tending (Fig. 2 A, 
B). A s soon as it has widened up to a vacuole­
like com par tm en t it a lready contains distinct 
protein fi laments (Fig. 2 C). Finally the protein- 
containing vacuole extends considerably, paral­
lel to the longitudinal axis of the companion 
cell: lengths o f  over 20 p m  have been measured 
while their d iam eter is only 1-2 ^.m (Fig. 2 D). 
The protein filaments are orientated roughly 
longitudinally inside the vacuole . T he ir  over-all 
diam eter is about 50 nm; due to their bent 
course, their length is not possible to determine. 
T he  50 nm filaments (Figs. 2 D, 3, double 
arrows) look like being com posed  of helically 
arranged subunits (Fig. 3, boldface arrow). The 
subunits probably first assem ble  into smaller, 
20-25 nm broad entities (Fig. 3, arrow) before 
combining to form the 50 nm filaments. The  
m em brane surrounding the entire organelle is 
completely devoid o f  r ibosom es; it obviously 
corresponds to  a normal tonoplast (Fig. 3, T).
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Fig. 1. S-type sieve-element plastids of G yrostem onaceae and other m embers ofC apparales (s.l.). -  A: Gyroste- 
mon ramulosus (Gyrostem onaceae). x 30,000. -  B, C: Didymotheca tepperi (Gyrostemonaceae). Young 
sieve-element in B, plastid of m ature sieve-element with dislocated envelope, due to aberrant fixation proce­
dures, in C. Both x 30,000. - D :  Codonocarpus cotinifolius (Gyrostem onaceae). x 40,000. -  E: Batis maritima 
(Bataceae). x40,000. - F : Azim a tetracantha  (Salvadoraceae). x40,000. - G : A lyssum saxatile (Brassicaceae). 
x 40,000. -  H: Peltaria alliacea (Brassicaceae). x 30,000. -  I: Cleome spinosa (Capparaceae). x 30,000. -  
Arrows point to light zone betw een starch grain and surface coat.
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Fig. 3. Part of a protein-containing vacuole from companion-cell cytoplasm of Gyrostemon ramulosus. 
Vacuole surrounded by tonoplast (T) contains protein filaments (double arrows, diam eter about 50 nm) which 
sometimes show composition o f helically arranged subunits (boldface arrows); single arrow s point to smaller 
(about 25 nm) filaments, x 50,000.

Discussion

The presence o f S-type sieve-elem ent plastids 
clearly distinguishes G yrostem onaceae from the 
P-type containing order Centrospermae and is

strong evidence against its inclusion in Phyto- 
laccaceae (Behnke 1976). The more general use 
of S-type plastids as positive markers for the 
alignment o f a taxon has still to be achieved  
since no reliable criteria which enable a general

Fig. 2. Protein-containing vacuoles in companion cells of Gyrostemon ramulosus. -  A: Longitudinal section 
of stem phloem with sieve-tube (ST) and companion cell (CC). D dictyosom e, ER agranular ER in companion 
cell, rER granular ER in sieve tube, M m itochondrium , S S-type plastid, SP sieve plate pores, x 12,000. -  
B: Agranular, slightly dilated ER of companion cell, x 25,000. -  C: Companion cell with protein-containing 
vacuole (V) and granular ER (rER). x 25,000. - D :  Protein-containing vacuole of companion cell surrounded 
by tonoplast (T) and including small (single arrow s) and broad filaments (double arrow s), partly showing 
helical arrangement of subunits (boldface arrow), x  25,000.
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subclassification of this plastid-type, have as yet 
been worked out. It can be assum ed, how ever,  
that, apart from ontogenetic changes, the ph en o ­
type of starch grains is genetically fixed like 
that of protein deposits. A first a ttempt at using 
the morphology of starch grains from sieve- 
e lement plastids as a taxon-specific feature has 
been undertaken by Behnke (1974) who found 
that the starch grains in G ym n o sp erm ae  w ere 
usually club-shaped. The present comparison of 
starch-grain morphology and occurrence  in 
sieve-element plastids o f  C appara les  (s.l.) may 
perhaps lead towards fur ther investigations. 
T h e re  seems to be a close similarity be tw een  
G y ro s tem on aceae ,  Bataceae and Salvadoraceae, 
w hereas the co re  families Brassicaceae, C ap- 
paraceae ,  and Resedaceae  stand som ewhat 
apart.

T h e  protein-containing vacuoles in the c o m ­
panion cells of G yrostem on ram ulosus  find their 
coun te rpart  in the dilated cis ternae of B ras­
sicaceae and C apparaceae .  Although on su pe r­
ficial inspection they look quite different, they 
have some attributes in comm on: (1) they occur  
in phloem -parenchym a, (2) derive from e n d o ­
plasmic reticulum, and (3) contain morphologi­
cally defined protein material.  Therefore,  both 
organelles may be interpreted as being the 
quantitative variations of one pattern , e.g. the 
exclusion of (enzyme?) proteins from its r e a c ­
tion site. The vacuoles in the companion cells 
o f  G yrostem on, still o f  a limited size, would 
thus represent an intermediate between dilated 
cis ternae of Brassicaceae and the prote in-con­
taining vacuoles o f the glucosinolate species 
D rypetes roxburghii, which extend over almost 
the entire  lumen o f  the phloem -parenchym a cell 
(Jprgensen et al. in prep.). F rom  these results  
the conclusion can be drawn that G y ro s te m o n ­
aceae are close to but not within the core-group 
families o f  Capparales.

T o  summarize: data from phloem u l t ra ­
s tructure  favour considerations to include G y r o ­
stem onaceae  and other glucosinolate-containing 
families peripheral to C appara les  (s. str.) in a 
separate  but closely related o rder  (see e.g. D a h l ­
gren 1975).

A c k n o w le d g e m e n ts . T he  au th o r is ex trem ely  g ratefu l 
to J . R. M aconoch ie , A lice Springs, A ustra lia , w ho  
severa l tim es co llected  m aterial o f the th ree  G y ro s te ­
m o n aceae  species and also fixed som e specim ens at 
their na tu ra l hab ita t. W ithout his generous help  th is

study w ould  not h av e  been possib le . T . J . M abry , 
A ustin , sen t a  p o tted  B atis m aritim a  from  the G u lf  
coast; R . D ah lg ren , C o p e n h ag en , gave perm ission  to 
use a seed ling  o f  G yro stem o n  ra m u lo su s  ra ised  for 
his stu d ies ; L. B. Jp rg en sen , C o p e n h ag en , helped to 
find species o f  in te re s t fo r th is s tu d y  in the  B otanical 
G ard en , C o p e n h ag en  and a ssis te d  du ring  the ir  fixa­
tion; M rs E. G rü n b a c h e r  took  care  o f  the B a tis  plant 
in H eid e lb erg ; M iss B. S chm id t, M iss A . R üskens 
and M rs D . L au p p  gave techn ica l ass is ta n ce  and 
conducted  the  pho tog raph ica l w ork . I w ould like to 
exp ress m y s in c ere  thanks to  all th e se  people. T he 
w ork w as su p p o rted  by g ran ts from  the D eu tsch e  
F orsch u n g sg em ein sch aft.
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A new Tribulus species with winged carpels
Hasnaa A. Hostii
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Tribulus arabicus  H .  H osni sp. nov .  is described and illustrated. It is distinguished 
from the o ther  Tribulus species with winged carpels by its larger f lowers and fruits . It is 
believed to be endem ic  in S Arabia.

H asnaa  A . H osni, the  H erbarium , F a cu lty  o f  S c ience , Cairo U niversity, G iza , E gyp t.

U p to now, four species of Tribulus with winged 
carpels have been known, viz. T. longipetalus  
V iv., I .  b im ucronatus V iv.,  T. p terocarpus  
Ehrenb. and T. p terophorus  Presl. T h e  first 
three seem to be confined to the arid zones in 
N Africa and eastwards in Palestine, Iraq, 
Arabia , Iran and India. T. p terophorus  is only 
known from Arabia and S Africa.

T h e  au thor  is preparing a thesis under the

title “ A revision o f  the Tribulus species with 
winged carpels in the Old W o r ld ” under the 
supervision o f  Professor M. N . El Hadidi. 
D uring the revision of the material in BM, C AI, 
C A IM  and K, a new species was recognized. 
It is described here as T. arabicus. T he  dif­
ferences between the species of Tribulus with 
winged carpels can be summarized as follows.

Key to Tribulus species with winged carpels

1. Fru i t  over  5 mm d iam eter  .............................................................................................................................................................  2
-  F ruit  less than 5 mm d i a m e t e r ..........................................................................................................................  T. b im ucrona tus
2. F lo w er  2-2.5 cm d i a m e t e r .............................................................................................................................................................  3
-  F lo w e r  0.8-1 cm d i a m e t e r .............................................................................................................................................................  4
3. C a rp e ls  with hairy den ta te  w i n g s ............................................................................................................................. T. a rab icus
-  C a rpe ls  with glabrous entire wings ...............................................................................................................  T. p terophorus
4. C a rpe ls  with hairy den ta te  wings  T. long ipeta lus
-  C a rpe ls  with glabrous entire wings ...............................................................................................................  T. p tero ca rp u s

Tribulus arabicus H. Hosni sp. nov. -  Fig. I

Fru te x  erec tus ,  ad 100 cm altus om nino  dense  hirsutus, 
c inerascens;  internodia  7-25 mm longa. Folia  paripin- 
nata, 4-7-jugata , 8-35 mm longa,  foliola oblonga 5-7 
mm longa, 3^ t  mm lata; stipulae basi ova tae  superne 
acum ina tae  6 mm longae,  4 mm latae. F los  magnus 
2.5 cm  diam. P edicellus  15 mm longus.  S ep a la  lanceo- 
lata 7 mm longa, 2 mm lata. P eta la  flava obovata  
sepalis multo longiora 15 mm longa, 10 mm lata. 
S ta m in a  10, petalis b reviora 5-8 mm longa. O varium  
2 mm diam.;  stylus brevis 1 mm longus, stigma 
gracile 3 mm longum. F ructus  ellipt icus 9 mm longus 
7 mm latus,  dense hirsutus.  C arpella  postice  puncta ta

9 mm longa 1.5 mm lata, alis 2 cristatis 2.5 mm latis 
s triatis  trapeziformibus margine den ta t is  bas i inter­
ruptis  munita.

H o lo typ u s:  Y em en ,  Low er  Wadi N a j ran  (18°30’N ,  
45°0’E), 16.7. 1962, Zelle r  s .n. (BM).

W oody erect shrub up to 100 cm high, densely 
hairy, greyish-green; internodes 7-25 mm long. 
L ea ves  paripinnate, 8-35 mm long with 4-7 
pairs o f leaflets; leaflets 5-7 mm long and 3-4 
mm broad, oblong; stipules ovate  at the base, 
lanceolate above, 6 mm long and 4 mm broad.
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Fig. 1. Tribulus arabicus. -  A: Flow ering branch. 
B: Fruit.

Flow ers large, 2.5 cm across. P edicels  15 mm 
long. Sepals  7 mm long and 2 mm broad. 
Petals  yellow, obovate ,  longer than the sepals, 
15 mm long and 10 mm broad. S ta m en s  10, 
shorter than the petals, 5-8 mm long. O vary  
spherical, 2 mm broad; style short, 1 mm long, 
stigma slender, 3 mm long. F ruit elliptic, 9 mm

Fig. 2. Tribulus a rab icus. K n o w n  distribution.

long and 7 mm broad , densely  hirsute. C arpels 
dorsally punctate ,  9 mm long, 1.5 mm broad, 
with two marginal wings 2.5 mm broad, crusted, 
striate, trapeziform, margins den ta te ,  in terrupt­
ed at the base.

D istribution: E ndemic in S Arabia: Rub El 
Khali, Y em en , H ad ra m o u t ,  O m an  and Q atar  
(Fig. 2).

C ollections: S a u d i A ra b ia . N e fu d  D ahi,  12. 1951, 
P opov 503 (BM , K) -  R u b  El Khali , 12. 1946. Zelle r  
(BM) -  R ub El Khali,  A rq  A r th a ,  2. 1952, Popov, 
Tilin & Gililand 4158 (K).

A rab  R epu b lic  o f  Y em en:  L o w e r  Wadi N ajran ,  7. 
1962, Zelle r  (BM holo type,  C A I) .

D em ocra tic  R ep u b lic  o f  Yem en:  A d en ,  W of Wadi 
M itan, 5. 1962, S tew art  689 (K) -  H ad ram o u t ,  3. 1938, 
Fei ld 8A (K) -  H a d ra m o u t ,  A dra j ,  1939, Philpy (BM) 
-  100 m N E  of Z u m u k h ,  H a d ra m o u t ,  10. 1950, 
Guichard  & H ad  412 (BM, CAI) .

O m an: O m a n ,  1. 1952, L ee  (BM).
Qatar: U m m  Bab, 4. 1975, O be id  156 (CAI).

A c k n o w le d g e m e n ts . 1 wish to th an k  the staff  of  the 
Herbar ia  which I have consu l ted ,  especially Miss D. 
Hillcoat  (BM) and M r  M. F o rm a n  (K) for the facilities 
they allowed me. T h a n k s  are  also due to D r  W. 
Stearn  (BM) for his kind help with the  Latin  diagnosis,  
and to M r  M. El-Gohari (Assuit  U nivers i ty ,  Egypt) 
for  help with Fig. 1. T h e  f inancial support  of  Sven 
and D agm ar  Salén Foun d a t io n ,  S tockholm ,  is g rate­
fully acknowledged.



Karyotypes of some Iris taxa
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C h a u d h ary , S. A ., C h a u d h ary , G . A . &  A kram , M . 1977 09 15: K ary o ty p es o f  som e Iris 
taxa . B ot. N o tise r  130:263-267. S tockho lm . ISSN  0006-8195.

C hro m o so m e num bers o f 16 Iris ta x a  o f the subgenera Lim niris, Scorpiris  and  S usiana  
a re  rep o rted . T h e ir  kary o ty p es are  p re sen ted  and illustrated .

S. A . C haudhary, B o ta n y  D e p a r tm e n t, U niversity o f  Sanaa , Sanaa , Yem en A ra b  R epub lic . 
G. A . C haudhary, A gricu ltu ra l R esea rch  S ta tio n , B ahaw alpur, P akistan .
M . A kra m , B o ta n y  D ep a r tm en t, G o vern m en t College, Sargodha , P akistan .

The  classification problems within the genus 
Iris are becoming increasingly complex with 
each new taxonom ic and /o r  cytologic report e.g. 
R odionenko (1961), W eym outh  & C haudhary  
(1974), G u sta fsson  & W endelbo (1975), C hau d ­
hary et al. (1976). T h e  accumulation of such 
data eventually , how ever,  should lead to a more 
widely acceptable  and rational classification of 
the genus. The present study is a continuation 
of an effort to investigate cytological charac­
teristics o f Iris taxa.

Methods

T h e  cy to log ical o b se rv a tio n s w ere m ade from  root-tip  
sq uashes follow ing the usual p rop ion ic -carm ine sta in ­
ing tech n iq u e  after p re trea tm en t w ith 0.002 m ol/lt 
8 -hydroxyquino line so lu tion  for 2-3  hours at c. 15°C. 
A s m any dividing cells as possib le  w ere studied  for 
k a ry o ty p e  analy ses, n ev e r less th an  10 cells p e r  taxon. 
T h e  karyo log ical nom en cla tu re  p ro p o sed  by L evan 
et al. (1965) has been  fo llow ed and the fou r groups 
o f  ch ro m o so m es re fe rred  to  acco rd ing  to  the ir r values: 
m ( r =  1 .0 -1 .7 ), sm (r =  1.7—3.0), st (r = 3 .0 -7 .0 ) and 
t (r > 7 .0 ) .

Subgenus Limniris Tausch ex Spach

I. melanosticta Bornmüller

M ateria l. S Syria, be tw een  G ez ira  and Daraa, 
C hau dh ary  & K irkwood s.n . (BEI).

C hrom osom e num ber and  karyo type. 2n =  24 
(Fig. 1 A), m-chromosomes: 5 pairs,  I, VI, VII,
IX and XI ( r =  1.0, 1.4, 1.3, 1.7 and 1.7, respec­
tively). sm -chrom osomes: five pairs, II , V, VIII,
X and XII (r =  1.8, 2.7, 2.3, 1.9 and 2.0, respec­
tively). s t-chrom osomes: two pairs, III and IV 
(r =  3.5 and 3.6, respectively). T h e  mem bers of 
pairs II , III,  IV and VIII have short and /or long 
arm s of unequal length. T hese  inequalit ies in 
pairs III and VIII do not interfere with their 
separation  into chrom osom e groups but the 
m em bers  of pairs II and IV are so unequal 
(r =  1.4 and 2.2 for II and 2.8 and 4.2 for IV) 
that they could be placed into different groups. 
Satellites are found on pairs IV and XII.

P revious report. 2n = 2 4  (Simonet 1952).

Subgenus Scorpiris Spach 

I. aucheri (Baker) Sealy

I. fu m o sa  Boiss. & H au ssk n . in P o st & D insm ore 
1934 and  M o u te rd e  1966. -  I. s ind jarensis  Boiss. & 
H au ssk n . in P o st & D insm ore  1934 and M outerde 
1966.

M ateria l. N Syria, Qilaat S imaan, C haudhary  
s.n. (BEI); Bishmishly, C haudhary  & Kirkwood 
s.n. (BEI).

C hrom osom e num ber and  karyo type . 2 n = 2 4
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(Fig. 1 B), m -chromosomes: four pairs,  I, II, 
IV and VIII (r =  1.0, 1.1, 1.3 and 1.4, respec­
tively). sm -chrom osomes: four pairs, III,  V,
VI and XI ( r = 1 .9 ,  2.0, 2.0 and 2.0, respec­
tively). s t-chromosomes: four pairs,  VII,  IX, X 
and XII (r =  5.0, 3.3, 3.6 and 3.0, respectively).  
Satellites are found on pair X.

I. nusairiensis M outerde

M aterial. Syrian desert, 32 km E of H om s, 
C haudhary  & R. A. Shad s.n. (BEI).

C hrom osom e num ber and  ka ryo typ e . 2n =  20 
(Fig. 1 C). m-chromosomes: two pairs,  I and II 
(r = 1.5 for each), sm -chrom osomes: three pairs, 
III, VIII and X (r =  1.8, 2.6 and 2.6, respec­
tively). st-chromosomes: five pairs, IV, V , VI,
VII and IX (r = 4 .1 ,  3.7, 7.0, 3.3 and 3.8, 
respectively).  N o  satellites could be observed.

I. postii M outerde

M aterial. Syrian desert,  near Ayn-al-Baida, 
Chaudhary  & A. R. Shad s.n . (BEI).

C hrom osom e num ber and  karyo type. 2n = 20 
(Fig. 1 D). m-chromosomes: nine pairs, I - IX  
( r -  1.0, 1.0, 1.1, 1.2, 1.4, 1.0, 1.4, 1.1 and 1.1, 
respectively),  s t-chrom osomes: one pair, X 
(r = 5.0). Prominent satellites are found on 
pair X.

I. palaestina (Boiss.) Klatt

M aterial. Lebanon , along Sidon highway near 
Khaldeh, S. & Z . C haudhary  s.n. (BEI).

C hrom osom e num ber and  karyo type. 2 n = 2 4  
(Fig. 1 E). m-chromosomes: four pairs,  I, II, 
XI and XII (r =  1.2, 1.1, 1.4 and 1.5, respecti­
vely). s t-chromosomes: eight pairs, III—X
(r = 5.5, 6.3, 6.0, 5.8, 6.8, 6.0, 5.6. and 5.2, 
respectively).  Prom inent satellites are found on 
pair IV.

P revious report. 2n = 24 (Simonet, unpublish­
ed?, as cited by W erckm eis ter  1967).

Subgenus Susiana Spach

The investigated species in this group have 
exclusively t-chromosomes.

BOT. NOTISER 130 (1977)

I. bismarckiana D am m an  & Sprenger

M aterial. T h e  material was obtained from the 
Aril Society International.

C hrom osom e num ber an d  karyo type . 2 n = 2 0  
(Fig. 1 F). T h e  ch rom osom es  can be div ided 
into two groups , one consisting o f  four large 
chrom osom e pairs and the o ther o f  six small, 
the latter gradually decreasing in length. S a te l ­
lites are found on two pairs o f  the “ sm all”  
group.

I. hermona D insm ore

M aterial. T h e  material was obtained from the 
Aril Society International.

C hrom osom e num ber and  karyo type . 2 n = 2 0  
(Fig. 1 G ). A s  in I. b ism arckiana , the c h ro m o ­
somes can be divided into two groups o f  four 
and six pairs, respectively. Satelli tes are  found 
on two pairs o f  the “ sm all”  group.

P revious report. 2n = 2 0  (Simonet 1952).

I. antilibanotica D insmore

M aterial. T h e  material was obtained from the 
Aril Society International.

C hrom osom e num ber and  karyo type . 2 n = 2 0  
(Fig. 1 H). T h e  chrom osom e pairs constitu te  
the usual two length-groups but because  o f  the 
relatively small difference between pairs IV and 
V there is no sharp discontinuity  be tw een  the 
two groups. Satelli tes are found on one pair 
in the “ sm all”  group.

Previous rep o rt. 2n =  20 (Simonet 1952).

I. damascena M outerde

M aterial. Syria, Jabl Q asyoun  (type locality), 
A. Khateeb 27-75 (BEI).

C hrom osom e num ber an d  karyo type . 2 n = 2 0  
(Fig. 1 I). T w o  length-groups which are not very 
well defined, jus t  as in /.  libanotica . Satellites 
are found on one pair in the “ sm all”  group.

I. susiana Linnaeus

M aterial. T h e  material was obtained from M r 
W. P. van Eeden, N oodw ijk , Holland.
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C hrom osom e num ber and  karyo type . 2n = 20 ,  21 
(Fig. I K). T w o  well defined length-groups as 
in I. b ism arckiana . Satellites are found on two 
pairs of the “ sm all”  group.

In some o f  the material investigated, an 
additional ch rom osom e was found, with the 
same size and  morphology as the members o f 
the smallest pair. T h is  taxon has been under 
cultivation for a long time and its origin is co n ­
troversial. T h e  karyotype, how ever,  is o f  the 
Sofarana type of W eym outh  & C haudhary  
(1974). van E eden ,  who supplied the material,  
com m ents  that “ it seems Iris susiana  (material) 
is all imported (into Holland) from T urkey ,  each 
y ea r .”

Previous reports. 2 n = 2 0  (Simonet 1932, Mitra 
1956).

I. samariae D insm ore

M aterial. T h e  material was obtained from the 
Aril Society International.

C hrom osom e num ber and  karyo type. 2n =  20 
(Fig. 1 L). T h e  ch rom osom e pairs do not fall 
into different length-groups, instead there is a 
continuous decrease  in size. Prom inent satellites 
are found on one of the smaller pairs.

Previous report. 2n = 2 0  (Simonet 1952).

I. haynei (Baker) Mallett

M aterial. T he  material was obtained from the 
Aril Society International.

C hrom osom e num ber and  karyo type. 2n = 20 
(Fig. 1 M). T w o  distinct length-groups as in 
I. b ism arckiana . Satellites are found on two 
pairs o f  the “ sm all”  group.

I. petrana D insm ore

M aterial. T h e  material was obtained from the 
Aril Society International.

C hrom osom e num ber and  karyo type. 2 n = 2 0  
(Fig. 1 N). A s in I. libanotica  the dividing line 
between the two length-groups is not very sharp. 
Satellites are found on one pair of the “ sm all”  
group.

I. nigricans D insm ore

M aterial. Jo rdan ,  be tw een K arak  and M adaba, 
1975, R. Avolizzi (BEI).

C hrom osom e num ber and  karyo type . 2 n = 2 0  
(Fig. I O). T w o  not very well defined length- 
groups as in / .  libanotica . Satellites are found 
on two pairs o f  the “ sm all” group.

P revious report. 2n = 2 0  (Simonet 1952).

I .  paradoxa Steven

M ateria l. T h e  material was ob tained from the 
Aril Society International.

C hrom osom e num ber an d  karyo type . 2 n = 2 0  
(Fig. 1 P). T w o  not very well defined length- 
groups as in I. libanotica . Satellites are found 
on two pairs o f  the “ sm all”  group.

Previous reports. 2n =  20 (Delaunay 1928, S im o­
net 1934).

Iris sp.

Iris h eyland iana  in C h a u d h a ry  et al. (1976).

M aterial. T h e  material was obtained from the 
Aril Society International, collected by D r  
B arkouda of D am ascu s  U nivers ity  near Ras-al- 
Ain in N E  Syria.

C hrom osom e num ber a n d  karyo type . 2n =  20 
(Fig. 1 R). T w o  not very well defined length- 
groups as in I. libanotica . Satellites are found 
on one pair o f  the “ sm all”  group.

Comments

T he  karyo types  presented  in this report show 
that the variation in ch rom o so m e  morphology 
of the species in subgenus Scorpiris  is rather 
large as com pared  to the variation o f  the species 
in subgenus Susiana . In the form er subgenus 
the karyo types  vary from predom inantly  sym ­
metrical to predom inantly  asym metrical while 
Susiana  is characterized  by an asymmetrical 
karyotype.

A ckn o w led g em e n ts . T h e  au tho rs  w an t  to  express  their 
sincere thanks  to the Aril Socie ty  International,  
U SA , and particularly its m em b e rs  M r  H erber t  
M cK usick ,  M r  Clay O sb o rn e  and M r  T h o m a s  Wilkes 
who have helped in the p ro c u re m e n t  o f  research 
material and  in arranging g rants  for the s tudy.
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The Festuca brachyphylla group in Greenland
Signe Frederiksen

F re d e rik sen , S. 1977 09 15: T h e  F e s tu c a  b rachyphy lla  group  in G reen lan d . B ot. N o tise r  
130:269-271. S tockholm . ISSN  0006-8195.

T he F estuca brachyphylla  g roup  consists o f non-v iv iparous species especia lly  c h a ra c ­
terized  by very sho rt an thers (less than 1.3 mm). In G reen lan d  th ree  sp ec ies  are  re ­
cognized w ithin this group , viz. F. brachyphylla  Schult. & Schult. (2n = 4 2 ), F. baffinensis  
Polun. (2n = 2 8 ), and F. hyperborea  H olm en ex F re d erik sen  (2n = 2 8 ). T h e  la tte r  species is 
validated and typified. T he taxonom y and d istribu tion  o f the species is d isc u sse d , and 
dot m aps are  p resen ted  for G reen lan d .

Signe Frederiksen, Institute o f  S ystem atic  B otany, U n iversity o f  C openhagen , 140 
G oth ersgade, DK-1123 Copenhagen K , D enm ark.

In G reen land  all native species o f  Festuca  
belong to sect. O vinae Fr.  T h e  following species 
have been reported: F. rubra L . s. 1., F. vivipara 
(L.) Sm., F. brachyphylla  Schult. & Schult ., 
F. ba ffinensis  Polun., and F. hyperborea  
H olmen ex Frederiksen . In this paper the three 
latter species, all characterized by the very short 
anthers ,  are treated.

C ollec tions from  BM , C , D A O , G H  and O  have been * 
studied .

Sp ikele ts w ere  alw ays m easu red  in the m iddle o f 
the pan icle . T h e  m easu rem en ts refer to the length 
o f the g lum es and the th ree low est lem m as excluding 
the arista .

C ro ss -sec tio n s  o f  the leaves w ere  p repared  acco rd ­
ing to  F re d e rik se n  (1974).

O nly  syno n y m s published on m aterial from  G re e n ­
land have  been  listed .

L ists o f  specim ens exam ined  o f F. brachyphylla  
var. groen lan dica , F. baffinensis, and F. hyperborea  
will be sen t on req u est.

Festuca brachyphylla Schult. & Schult.

S ch o lan d er 1934 p. 69 p .p .; Seidenfaden  & S prensen 
1937 p. 92 p .p .;  B öcher 1938 p. 210; Sprensen  1943 
p. 48; H o lm en  1952 p. 28; Jp rg en sen  et al. 1958 p. 29; 
R aup  1965 p. 16; B öcher et al. 1968 p. 256. -  Type: 
E d w ard s , M elville Island 1819-20 (BM lec to type , 
se lec ted  here).

F. brevifolia  R. Br. non M üh lenberg , nom . illeg. -  
Lange 1857 p. 115 quoad V ahl, G o d th å b s  F j. (Baals

Revier); V ahl, U p ern av iå rsu k ; non quo ad  V ahl, 
U m anak  1836; R ink, Q ae rsu t (K arsuk ); D evoid  & 
S cholander 1933 p. 138.

F. ovina  L. ssp. brevifolia  H ack . -  O sten fe ld  & 
L undager 1910 p. 15 p.p.

F. ovina  L . var. brevifolia  (R. B r.) S. W ats. -  
S prensen  1933 p. 137 p.p.

F. ovina  L . var. alpina  (G aud .) K och  f. subspicata  
Lange 1887 p. 302. -  Type: W arm ing & H olm , 
Ikertöq , 13.V11. 1884; W arm ing & H o lm , K angerd- 
luarssuk tugdleq , 5.V1I1. 1884 (C syn types).

F. ovina  L . var. borealis  L ange 1880; basionym  
F. brevifolia  R. Br. non M ühlenberg .

F. ovina  L. var. alpina  (G aud .) K och sensu  Lange 
1880 p. 179 non (G aud .) K och.

F. ovina  L. var. tenuifolia  (S ib th .) Sm . sen su  Lange 
1880 p. 179 non (S ib th .) Sm.

Until 1940, when F. ba ffinensis  was established 
by Polunin, the taxa now known as F . brachy­
phylla, F. ba ffinensis, and F. hyperborea  were 
treated as one species only. T his  was first known 
as F. brevifolia  R. Br. (Brown 1823) but as that 
name turned out to be a la ter hom onym  for 
F. brevifolia  Mühlenberg  1817, it was changed 
by Schultes & Schultes, who referred  to the 
description of Brown (Schultes & Schultes 
1827). T h e  types of F. brevifolia  R. Br. and 

F. brachyphylla  Schult . & Schult , are  co n ­
sequently identical. It was collected on Melville 
Island during C aptain  P a r ry ’s first voyage in 
1819-20; at least two specimens were collected,
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Fig. 1. Cross-sections of leaves, mechanical tissue black. -  A: F. brachyphylla var. brachyphylla. -  B: F. 
brachyphylla var. groenlandica. - C : F. baffinensis. - D :  F. hyperborea. -  x60.

one by Ross and one by E dw ards ,  and both 
were later studied by Brown. In the opinion 
of Schultes & Schultes the Ross collection 
hardly agreed with B row n’s description, as the 
basal leaves w ere smaller,  and the sheath of 
the upper culm leaf was comparatively long 
(Schultes & Schultes  1827). It is thus in agree­
ment with Schultes  & Schultes to choose the 
other collection, that of E dw ards, as the lecto- 
type of F. brachyphylla . T h e  collection of Ross 
belongs to F. hyperborea, described below. 
H ow ever,  it is a poorly developed specimen with 
an exceptionally short culm.

In the Arctic area  there is some variation 
within F. brachyphylla , but apparently  one 
chrom osome num ber  only, viz. 2 n = 4 2  (H ed­
berg 1967, H olm en 1952, 1964, Johnson  & 
Packer 1968, Jprgensen  et al. 1958, Mosquin & 
Hayley 1966, P acker  & M cPherson  1974, 
Z u ko va  1965 a, 1965 b, Z u k ov a  & T ichonova 
1973, Zukova  et al. 1973, F reder iksen  unpubl.). 
The few counts  on 2 n = 2 8  reported  for F. 
brachyphylla, are most likely to be referred 
to material o f F. hyperborea  o r  F. baffinensis 
(Elovik 1938, M osquin  & H ayley  1966, Z ukova 
1965 a). The  specimen (M & M-6458) cited by 
M osquin & H ayley  (1966), has been determ ina­
ted by me as F. hyperborea.

F. brachyphylla  normally has a very weak 
mechanical tissue in the basal leaves (Fig. 1 A), 
but in the southern  parts  o f  G reen land  a 
morphologically not quite dis tinct form appears ,  
characteristically with strongly developed 
mechanical tissue; this form is quite different 
from var. groenlandica  d iscussed  below.

Outside the A rctic ,  in high-alpine areas  in 
C olorado and neighbouring sta tes ,  there  are 
forms of F. brachyphylla  with smaller spikelets 
and a very slender habit . In such plants 2 n = 2 8  
has been counted (Holmen 1964, M osquin  & 
Hayley 1966).

The distribution of F. brachyphylla  is circum- 
polar. On the A merican continen t it ex tends 
as far as Colorado, following the Rocky  M o u n ­
tains. In the Flora A rctica  U R S S  (Tolmacev 
1964) F. brachyphylla  also com prises  F. ba ffi­
nensis and F. h yp erb o rea ; I have only seen 
F. brachyphylla  s .s tr.  from N o v a ja  Zemlja ,  but 
it has been reported from several places in the 
Sovjet Union (Zukova & Petrovskij 1972, Z u k o ­
va & Tichonova 1973, Z u k o v a  et al. 1973). In 
G reen land  it is widespread, though apparently  
rare in the northern and sou th-eastern  parts 
(Fig. 2).
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F. brachyphylla

Fig. 2. Known distribution of F. hrachyphylla in 
Greenland.

Festuca brachyphylla var. groenlandica Schol.

Scholander 1934 p. 69; Böcher 1938 p. 210; Böcher 
et al. 1968 p. 258. -  Type: Devoid & Scholander, 
Greenland, Eqalungmiut (Dr. M aries Dal), 24.VII. 
1932 (C holotype); 12.VIII. 1932 (O syntype); Devoid 
& Scholander, G reenland, Finnsbu 24.VII. 1932 (O 
syntype); 14.V III. 1932 (C, O syntypes).

As stated by Scholander (1934), this variety 
deviates in several characters  from var. hrachy­
phylla  (Table 1). The most obvious are the very 
dense panicle, with smaller and broader spike - 
lets, and the  shorter, som ew hat curved arista 
(Fig. 3). T h e  mechanical tissue of the basal 
leaves is well developed in var. groenlandica  
(Fig. 1 B). T h e  taxonom ical value o f  this 
charac te r  has been judged  very differently; 
among o thers  Hackel (1882), Saint-Yves (1925) 
and K om aro v  (1934) regarded it as being a very

Fig. 3. Spikelets. -  A: F. hrachyphylla var. brachy­
phylla. -  B: F. brachyphylla var. groenlandica. -  
Both A strup et al. GBU 865, Skjoldungen D istr., 
Eqalungmiut, 1970 (C). -  x8 .

im portant character.  Studies by Bidault (1963) 
seem to show that it is to som e ex tent independ­
ent o f the environment,  whereas Kjellquist 
(1961) cam e to the conclusion that it could not 
be used within his material of F. rubra. In my 
opinion the charac te r  is important but has to be 
used with great care. In var. groenlandica  
nearly all specimens studied show a distinctly 
s tronger developm ent o f  the mechanical tissue 
than is normally seen in var. hrachyphylla . 
N everthe less ,  as there seem to be some transi­
tions, and since the dis tribution of var.  groen­
landica  lies within that o f  var. hrachyphylla , 
it is reasonable  to keep the taxon on varietal 
level.

F. hrachyphylla  var. groenlandica  seems to be 
restricted to G reen land ,  w here it is found esp e ­
cially on the east coast (Fig. 4).

Festuca baffinensis Polun.

Holmen 1952 p. 26; Holmen 1957 p. 120; Jqrgensen 
et al. 1958 p. 29; Raup 1965 p. 17; Fredskild 1966 
p. 20; Böcher et al. 1968 p. 256. -  Type: Polunin 706, 
Baffin Island, 12.IX. 1934 (GH holotype not seen, 
d isappeared?C A N , BM isotypes).

F. hrachyphylla Schult. & Schult, sensu Scholander 
1934 p. 69 p.p.

19 -  B otaniska N otiser
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F brachyphylla var. g roenlandi

Fig. 4. K n o w n  dis tr ibution o f  F. b ra ch yp h y lla  var. 
g ro en la n d ic a .

F. b rev ifo lia  R. Br. non M ühlenb erg ,  nom . illeg. 
sensu  Lange  1857 p. 115 quoad V ah l ,  U m a n a k  1836; 
Rink, Q aersut  (K arsuk);  non quoad V ahl,  G o d th å b s  
Fj. (B aals  Revier);  V ahl ,  U pernaviårsu k .

F. o v in a  L. s sp.  b rev ifo lia  H a ck ,  sen su  O sten fe ld  & 
L undager  1910 p. 15 p.p.

F. o v in a  L. var. b rev ifo lia  (R. Br.) S. W ats .  -  
O ste n fe ld  1923 p. 230 quoad T h .  Wulf f,  G u n n ar  A n ­
derson  D a l ,  11 V II .  1917; Th.  Wulf f,  I. P. K och  Fj.,  
20 .V I .  1917; S p rensen  1933 p. 137 p.p.

F. o v in a  L. var. b o rea lis  Lange  1880 p. 179 quoad  
Rink, N iaqornat  (N iakornak);  Rink,  Q aersut (Karsuk);  
V ah l ,  U m a n a k ,  1836; C op e lan d  & P an sch ,  Jackson  
Isl. ; L a n g e  1871 T a b .  2706.

Lange regarded F. brevifolia  R. Br. as a syno­
nym to F. ovina  L. var. borealis  but added that 
he had never seen the specimens of Brown 
(Lange 1871); nearly all the specimens d e te r­
minated by him as F. brevifolia  (1857) or F.

Fig. 5. K n o w n  dis tr ibution o f  F. b a ff in e n s is  in G r e e n ­
land.

ovina  var. borealis (1880) belong in fact to 
F. baffinensis.

F. ba ffinensis  is normally very easy to recog­
nize because  of its hairy upp er  culm and its 
short,  broad panicle o f  glossy spikelets (T able 1). 
A few specimens have been seen in which the 
culm is very sparsely hairy, and these may form 
transitions between F. ba ffinensis  and F. 
brachyphylla  or F. hyperborea . As in F. 
brachyphylla  the mechanical tissue in the basal 
leaves is very poorly developed (Fig. 1 C).

The distribution seems to be circumpolar, 
arctic-alpine. In A m erica  it is found as far 
south in the Rocky M ounta ins as Colorado 
(Weber 1961). In Eurasia the dis tribution is not 
known in detail but I have seen specimens from 
Svalbard and N ovaja  Zemlja ,  and it has been
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Fig. 6. T ype specim en o f F. hyperborea

mentioned from the island of Wrangel (Zukova 
1965 b), and the province of C huko tsk  (Zukova 
& T ic h o n o v a  1973). In G reen land  it is restricted 
to the northern  areas with relatively basic rocks 
(Fig. 5).

Festuca hyperborea Holmen ex F rederiksen

H olm en 1952 p. 28; H olm en 1957 p. 120; Jp rgensen  
et al. 1958 p. 29; F redsk ild  1966 p. 20; B öcher et al.

1968 p. 258. -  Type: H olm en  8078, G reen lan d , Jp rg en  
B rpndlund F j., 28.V II. 1950 (C ho lo type).

F. hrachyphylla  Schult. & S chu lt, sensu  S cho lan d er 
1934 p. 69 p.p.

F . ovina  L . var. brevifo lia  (R . B r.) S. W ats. -  
O stenfeld  1923 p. 230 quoad T h . W ulff, B lack C a p e , 
4 .V I. 1917; T h . W ulff, I. P. K och  F j., 20.V I. 1917; 
T h . W ulff, C ap e  S alo r, 29.V I. 1917; T h . W ulff, Jo h n  
M u rray  I s i., 3. V II. 1917; T h . W ulff, S om m erda l, 
14.V II. 1917; T h . W ulff, D ragon  P o in t, 19.V1I. 1917; 
non quoad T h . W ulff, G u n n a r  A n d erso n  D al, 11.V II. 
1917;T h . W ulff, I. P. K och F j ., 20 .V I. 1917.
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Fig. 7. F. hyperborea. Detail of the panicle of the 
type specimen. -  x 2.

F. ovina L. var. supina (Schur) Hack, sensu Sqren- 
sen 1933 p. 137 non (Schur) Hack.; Böcher 1938 p. 211.

F. hyperborea  was recognized by Holmen 
(1952), but the name was never validly publish­
ed; nevertheless the species has been accepted 
by most botanists working on the Arctic flora. 
The  following description o f  F . hyperborea  
is based on the type pointed out by Holmen 
(1952), and the material in C determinated by 
him. H olmen (1952) supposed that F. hyper­
borea is identical to  F. ovina  L. var. supina  
(Schur) H ack, sensu Sprensen (1933), which is 
undoubtedly correct. In fact the Arctic collec­
tions of Sprensen have nothing to do with 
F. ovina  var. supina, which is known to occur 
in Central Europe (Schur 1866), where F. 
brachyphylla  and its allies have never been 
found.

Gramen perenne, laxe caespitosum, glaucum, pruino­
sum, opacum. Culmi 5-15 cm alti, omnes vel saltem

exteriores caespitum majorum geniculati vel procum­
bentes. Folia basalia 2-5 cm longa, curva, breviter 
acuta, sclerenchymate satis debile. Folium superius 
culmi lamina brevi, raro plus quam 5 mm longa, 
saepe omnino deficiente, vagina paulum inflata. Pani­
culus brevis vix ultra 20 mm longus, subfusiformi- 
ovoides, plerumque primarios solum ramos formans, 
e paucis spiculis compositus. Lemma lanceolato- 
ovale, violaceum, ad apicem versus scaberulum. 
Arista brevis, saepe curva, subterminalis. Anthera 
0.4-0.7 mm longa. Numerus chromosomatum  2n =28.

Illustrations: Figs. 6, 7.
Perennia! grass. Loosely tufted, at least the 
outer culms of large tufts geniculate  or prostrate. 
The  plant glaucous, pruinose, opaque. C ulm s  
rarely exceeding 15 cm. B asa l leaves  rarely 
more than  5 cm, recurved , quickly tapering. 
Mechanical tissue in the leaf blade very w eak 
(Fig. 1 D). U p p e r  culm leaf with or w ithout a 
very shor t  blade (5 mm), the sheath  som ewhat 
inflated. Panicle  short,  rarely exceeding 20 mm, 
normally simply branched , with few spikelets.  
W hen m easured  after the m ethod  given in the 
introduction, spikelets are 4 .4 -6 .8  mm; third 
lemma in these  spikelets 3 .0-4 .4  m m , lanceolate- 
ovate, purple , scabrous tow ards  the tip. A rista  
short,  on the third lemma 1.4-2.0 mm, often 
curved o r  geniculate , subterminal. A nthers  
0 .4-0.7(-0.8) mm. C hrom osom e n u m b er  2n = 2 8  
(Holmen 1952).

As m entioned by H olmen (1952, 1957), F. hyper­
borea is very closely related to F. brachyphylla , 
while F. baffinensis  is more isolated. T here  
are some intermediates be tw een  F. brachyphylla  
and F. hyperborea, but nevertheless  it seems 
reasonable  to keep them as separa te  species, 
partly because  of the morphological differences 
and the difference in ch ro m osom e  number, 
and partly because of differences in distribution.

T h e  difference in ch rom osom e numbers  b e ­
tween F. brachyphylla  s .s tr.  and F. hyperborea  
must impose a strong reproductive  isolation, and 
there is nothing to suggest that hybridization 
takes place. The tetraploid specim ens of F. 
brachyphylla  reported from C olo rad o  (cf. above) 
obviously have nothing to do  with F. hyper­
borea .

T he  distribution is characteristically  high- 
arctic, and the species seem s to be restricted 
to areas with relatively basic rocks. T h e  distribu­
tion outside Greenland is not known in detail, 
but the species has been m entioned from Sval­
bard (Rpnning 1961), Iceland (Löve & Löve
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Fig. 8. K now n distribution  o f  F. h y p e rb o r e a .  •  sp e c i­
m ens ex a m in ed , ▲ referen ces  from  the literatu re.

1956), arctic America (H edberg  1967), and from 
the province of C huko tsk  and the island of 
Wrangel in USSR (Zukova & Petrovskij 1972, 
Z u ko va  & T ichonova 1973, Z u k ov a  et al. 
1973). It is not known from the American main­
land and only from a few places on the Eurasia- 
tic mainland (Fig. 8). In G reen land  it has nearly 
the same distribution as F. ba ffinensis, and is 
thus restricted to areas with basic rocks (Fig. 9).

Final rem arks

In addition to the species found in G reen land  
there seems to be only one more N orth  
A merican species in the group treated here. 
This is F. saxim ontana  Rydb. from the northern 
parts o f  America, which is similar to F. brachy­
phylla  and like the latter has 2 n = 4 2  (Bowden 
1960). F. saxim ontana  differs from F. brachy­

phylla , for instance, by having strong m echan­

Fig. 9. K n ow n  distr ibu tion  o f  F. h y p e rb o re a  in G r e e n ­
land.

ical tissue (Saint-Yves 1925). 1 have not studied 
the type specimen o f  R ydberg  but neither the 
description (Rydberg 1909), nor the specimens 
in C , suggest that F. saxim on tana  should be 
conspecific to any of the taxa treated here. 
C ontrary  to F. brachyphylla  var. groenlandica  
it has an open panicle with fewer and larger 
spikelets,  and a long and erec t arista.

T h e  viviparous taxa of F estuca  occurring in 
the Arctic have som etim es been regarded as 
being closely related to the group treated here 
(cf. Ostenfeld & Lundager 1910, Ostenfeld 1923, 
Sbrensen 1933, Holmen 1964). H owever,  the 
former always have higher chrom osome 
numbers, viz. 2 n = 4 9 ,  56, and 63 (Jprgensen 
et al. 1958, H olmen 1964, Johnson  et al. 1968, 
Frederiksen unpubl.). N orm ally  they have no 
flowers, but when anthers are occasionally
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T ab le  1. S u m m ary  o f  ch arac te rs  in the species o f  the F estuca brachyphylla  g roup  in G reen lan d .

F. brachyphylla  var. F. brachyphylla  var. F. baffinensis F. hyperborea
brachyphylla  groenlandica

D ensely  tu fted

Plant no rm ally  fresh  
g reen , m ore o r  less 
shining

Basal leaves 5 -10  cm , 
s traight o r a lm o st so , 
long tap erin g

M echanical tissu e  in 
basal leav es n o rm ally  
w eak

C ulm  10-30 cm , g labrous 
or a lm ost so

C ulm s e rec t

U p p er cu lm  le a f  norm ally 
abou t 10 m m . S h ea th s 
not inflated

Pan icle  w ith few  o r m ore 
sp ike le ts , (15 -)30 -50m m , 
often b ra n c h e d , op en , 
lanceo la te , g reen  or 
purple

Sp ikele ts 5 .0 -6 .6  mm

L em m a alm ost g labrous 
o r scab ro u s to w ard s  the 
tip. T h ird  lem m a 3 .3 -  
4.6 mm

4-8 flow ers in th e  sp ik e ­
lets

A rista  e rec t o r  a lm ost so, 
term inal. A ris ta  on the 
third lem m a (1 .2 - )2 .1-2.5 
mm

A n th e r (0.6—)0.7—1.1 mm 

2n = 4 2

D en se ly  tufted

P lant fresh  green  to 
g laucous

Basal leav es 6-15 cm , 
stra igh t, long tapering

M echanical tissue  in 
basal leav es well 
developed

C ulm  14-37 cm , g labrous 
o r a lm ost so

C ulm s e rec t

U p p er culm  lea f w ith 
re la tive ly  long b lade 
(10-50 m m ). S hea th s not 
inflated

Panicle  w ith m any sp ik e ­
le ts, 20-50 m m , alw ays 
b ra n c h e d ,la n c e o la te , 
green o r  purple

S p ikele ts 4 .2 -5 .6  mm

L em m a alm ost g labrous 
or sc ab ro u s to w ard s the 
tip. T h ird  lem m a 
2 .9 -3 .4 (—3.7) mm

3-5 flow ers in the  sp ik e ­
lets

A rista  m ore o r less 
cu rv ed . A ris ta  on the 
th ird  lem m a (0—)0.8—2.1 
mm

A n th e r 0 .8 -1 .3  mm 

2n unknow n

D en se ly  tufted

P lan t fresh  green, 
n o rm ally  shining

B asal leaves 3—10(—14) 
cm , straight o r a lm ost so, 
long tapering

M echan ica l tissue in 
basa l leaves weak

C ulm  5—20(—30) cm , in its 
u p p e r half densely 
to m en to se  o f short 
cu rv ed  hairs

C u lm s erect

U p p e r  culm leaf with a 
b lade  norm ally exceed ing  
10 m m . Sheaths inflated

P an ic le  norm ally with 
few  sp ikele ts , dense, 
15-35 mm, often 
b ran ch ed , broadly ov a te , 
dark  purple

Sp ikele ts 6 .2-7 .5  mm

L em m a alm ost g labrous, 
g lossy . T hird  lem m a
3 .7 -5 .0  mm

3-6  flow ers in the sp ik e­
lets

A ris ta  e rec t, term inal. 
A ris ta  on the third lem m a
1.7-3.3 mm

A n th e r  0 .4 -0 .7 (-0 .8 ) mm 

2n = 2 8

L oosely  tu fted

P lan t g laucous , p ru in o se , 
o ften  opaque

Basal leaves 2 -5  cm , 
recu rv ed , sh o rt tap e rin g

M echanical tissu e  in 
basal leaves w eak

C ulm  5-15 cm , g lab ro u s 
o r a lm ost so

C u lm s often  p ro s tra te  or 
geniculate

U p p e r culm  lea f  w ith  an 
ex trem ely  sh o rt b lade  
0—5(—15) m m . S h ea th s  
inflated

P anicle w ith few  sp ik e ­
le ts, seldom  ex ceed in g  
20 m m , norm ally  sim ple, 
lan ceo la te -o v a te , 
norm ally  purp le

S p ikele ts 4 .4 -6 .8  mm

L em m a sc ab ro u s  to ­
w ards the tip. T h ird  
lem m a 3 .0 ^ t .4 mm

3-6  flow ers in the  sp ik e ­
lets

A rista  cu rved  o r  g en icu ­
la te , sub te rm inal. A ris ta  
on the  th ird  lem m a 1.4- 
2.0 mm

A n th e r  0 .4 -0 .7 (-0 .8 )  mm 

2n = 28

d e v e lo p e d  th e s e  a r e  1 .6 -2 .1  m m  lo n g , i .e . 
d i s t in c t ly  lo n g e r  th a n  in F . b r a c h y p h y l la  a n d  
its  a l l ie s  ( T a b le  1).

A cknow ledgem en ts. T h e  au th o r w ishes to  th an k  p ro ­
fesso r A . S trid , lek to r  K. Ja k o b se n , and lek to r I. 
F riis fo r valuab le  d iscussions during  the  w ork  on the 
m anuscrip t. M o reo v e r I w ish to  than k  lek to r T . 
C h ris ten sen  fo r transla ting  the d iagnosis into L atin .
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The small genus C acosm ia  H .B .K . is restricted to the A ndes o f  Ecuador and Peru. 
Three species are recognized, one of which is described as new , viz. C. harlingii B. N ord. 
In the type species, C. rugosa  H .B .K ., three varieties are distinguished.
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C acosm ia  H .B .K .  was established in 1818 as a 
monotypic genus of the H eliantheae (Humboldt, 
Bonpland & K unth 1820; text available in 1818). 
Cassini (1828, 1830) more aptly associated  the 
genus with L iabum  and its allies in the subtribe 
“ L iabeae” of the Vernonieae. Lessing (1831, 
1832) and D e Candolle (1836) treated C acosm ia  
in the same taxonomic context.  T he  latter also 
simultaneously described Clairvillea quin­
que nervia  DC. as a new monotypic genus of 
the subtribe “ F laver ieae” ( = Flaveriinae) of the 
Senecioneae. D e Candolle soon realized that 
his Clairvillea  was merely a synonym o f  C acos­
mia  (De Candolle 1838 p. 265). H e noted, how ­
ever, that Clairvillea quinquenervia  differed 
som ewhat from C acosm ia rugosa, mainly in 
pubescence , and he added, “ An var .?  An 
species p ropr ia?”  (1838 p. 266). Steudel (1840) 
formally transferred D e  C andolle 's  species to 
C acosm ia . T he  two taxa are now treated as 
varieties o f C. rugosa.

Bentham (in Bentham & H oo ker  1873) violat­
ed C a ss in i ’s natural arrangement by removing 
the L iabeae  from the V ernonieae to the Sene­
c ioneae, except for C acosm ia, which he a s ­
signed a position in the he terogeneous tribe 
H elenieae . H e admitted, however,  that it was 
“ som ew hat anom alous”  there  (Bentham 1873 
p. 381). Hoffmann (1890) followed Bentham, 
and the systematic position o f  C acosm ia

remained obscure  for some time. C abrera  (1954) 
re-established the connection  to the Liabum  
group, and fur ther evidence to the same effect 
was presented  by Skvarla & T urn e r  (1966 a, 
b). T he  Liabeae are now recognized as a se­
parate tribe closest to the V ernonieae  (Robinson 
& Brettell 1974, N o rden s tam  in print). T he  
closest relative of C acosm ia  appears  to be the 
recently described genus F erreyranthus  Robin­
son & Brettell, which also has a similar distribu­
tion.

T h ere  is a range of similarities between 
C acosm ia  and F erreyranthus  extending from 
gross morphological features like habit, leaf 
shape and tom entum , to micromorphological 
characters like stylar pubescence  and achenial 
wall crystals . T h e  latter are elongate and rod­
shaped in con trast  to the short prismatic crystals 
of, e.g.,  the genus Liabum  sensu stricto (Fig. I). 
F erreyranthus is significantly distinct, however, 
in a num ber of important characters ,  e.g. the 
setose and pappose achenes.

Until recently C acosm ia  was generally re ­
garded as monotypic ,  although considerable 
variability was noted by several authors, and 
Bentham (in Bentham & H o ok er  1873 p. 396) 
wrote, “ Species 2 v. 3 ” . T h e  polymorphism 
first received taxonomic recognition with H ie r ­
onymus (1901), who distinguished three varie­
ties. A study o f  the genus was recently taken
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up independently  by the present au thor  and 
R obinson ,  w ho  published a new species and 
a new variety  (Robinson 1976).

T h e  present revision is based on herbarium 
material in BM, G B ,  K, P, S and U S (abbre­
viations accord ing  to Holmgren & Keuken 
1974). A third species is added, and the genus 
now com prises  altogether five taxa.

Cacosmia H . B.K.

H um boldt, Bonpland & Kunth 1820 p. 289; Kunth 
1823 p. 509; Sprengel 1826 p. 588; L essing 1829 p. 338, 
1831 p. 705, 1832 p. 152; D e Candolle 1836 p. 98; Jam e­
son 1865 p. 72; Bentham in Bentham & H ooker 1873 
p. 396; H offm ann 1890 p. 252.

Clairvillea  D e  Candolle 1836 p. 636, 1838 p. 265.

Erect branching  shrubs. S tem s  and branches 
laxly lanate and /o r  hirsute with articulated hairs. 
L ea ves  opposite ,  shortly petiolate or subsessile 
with stem-sheathing connate  ‘semi-stipules’, 
flat, ov a te - lanceo la te ;  upper surface bullate- 
rugose, green, glabrous or setose; lower surface 
densely  tom entose .  Capitula  severa l-m any in 
terminal corym bose-panicula te  inflorescences, 
he terogam ous ,  radiate. Involucre  narrowly 
oblong-ovoid. Involucral brac ts  ca 20-25, im­
bricated  in 5-6 series, ovate- lanceo la te ,  som e­
what coriaceous, green, brown or purplish,

obtuse (outer) to acute  (inner), g landular or 
subglabrous. Receptac le  f la t-c on vex ,  alveolate . 
Corolla g lands  s t ip i ta te-subsessile ,  with a stalk 
of tw o cell-rows and a larger, thick-walled te r ­
minal cell. Corolla hairs, if p resent,  thin, 
flexuous, consisting of a single cell-row. Ray- 

flo re ts  usually 5, female, ligulate, yellow or 
greenish yellow to dirty white o r orange- 
coloured. S ty le  filiform, bilobed, hispidulous 
from about the middle or subglabrous, basally 
glabrous. D isc-florets  usually 6, perfect.  Corolla 
funnel-shaped, 5-lobed, yellow to greenish 
white. A n thers  dorsifixed (filament inserted 
slightly below the middle o f  the theca), basally 
ob tu se -su bacu te ,  ecauda te ;  apical appendage 
ovate, obtuse. Endothecial cells shortly oblong 
or almost isodiametric, with few thickenings 
mainly on horizontal walls. S ty le  filiform- 
cylindric with a dilated base on a short nectary, 
densely hispidulous in the distal half or  more, 
bilobed, with continuous stigmatic surfaces on 
the inside of the branches . A ch en es  oblong, 
somewhat com pressed  or sub tr iquetrous ,  sub- 
homom orphic (those of the disc less compressed 
and more 4-5-angular) , g labrous, faintly ribbed, 
8-10-veined, with num erous  elongate prismatic 
wall crystals . Pappus  0.

Species 3, Ecuador,  Peru. T ype : C. rugosa
H .B .K .

Key to the species and varieties of Cacosmia
1. Involucre predominantly green or yellow ish. Leaf-margins distinctly denticulate (1. C. rugosa) .........  2
-  Involucre predominantly brown or purple. Leaf-margins indistinctly denticulate ............................................... 4
2. U pper leaf surface ±  glabrous (softly pubescent along veins, rarely sparsely setose) .....................  3
-  U pper leaf surface evenly and ±  densely setose ......................................................................  1 c. C. rugosa  var. kin g ii
3. Stem  pubescence mainly hirsute with numerous articulated hairs ...............................  l a .  C.* rugosa  var. rugosa
-  Stem  pubescence w hite-lanate-floccose without coarser articulated hairs .................. 1 b. C. rugosa  var. nivea
4. Involucre ±  purple, 5-6  mm long. Rays orange-coloured. Corollas without long hairs  2. C. harlingii
-  Involucre dark brown-purplish brown, 7-8 mm long. Rays yellow . D isc corollas villous with conspicuous

long hairs.. ...................................................................................................................................................................  3. C. hieronym i

1. C. rugosa H. B. K.

Hum boldt, Bonpland & Kunth 1820 p. 290. -  Orig. 
coll.: H umboldt & Bonpland no. 3312, Ecuador, 
Saraguro (P holotype, isotypes in B: herb. W illdenow  
and P: ex herb. Bonpland et ex herb. Schultz Bip.).

Clairvillea quinquenervia  D e Candolle 1836 p. 636. 
-  C acosm ia  quinquenervia  (D C .) Steudel 1840 p. 
377. -  O rig, coll.: D om bey s .n ., Peru (P holotype, 
prob, isotypes in P: D om bey 255, ex herb. Schultz 
Bip. et ex herb. Drake).

A ccording to information kindly submitted by Dr A. 
Lourteig, the number 3312 in the journal o f H um ­

boldt and Bonpland has a description written by Bon­
pland and the name “ C acosm ia  rugosa  n. sp .” added 
by Kunth. The matching specim en in the Humboldt 
and Bonpland herbarium is the holotype, also named 
by Kunth. I have seen this specim en only in micro­
fiche. There is an isotype in W illdenow ’s herbarium 
in B, another in P from Bonpland's herbarium, 
and in P also a fragment from the W illdenow speci­
men.

A further specimen in B onpland’s herbarium (P) 
represents a different collection  from Gonzanama 
in Ecuador. In the present taxonom y it belongs to 
var. nivea  (q.v.).
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Erect-ascending shrubs 1 —4(—5) m tall. Stem s  
white- or grey-lanate and often also hirsute with 
coarser, distinctly articulated hairs, sometimes 
glabrescent with age. Leaves shortly petiolate or 
subsessile, ovate or narrowly ovate, 1-9 cm 
long, 0.5—4 cm wide, acute-acuminate, with 3 or 
5 main longitudinal veins and a finer reticulate 
venation pattern; margins laxly serrulate or cal­
lous-denticulate; upper side ± glossy green, 
setose or subglabrous; lower side densely white- 
or grey-tomentose. Capitula numerous in some­
what lax to fairly compact synflorescences, with 
rich or golden yellow florets (in one collection 
said to be greenish white). Involucre 5-7 mm 
long, 2.5-4 mm wide. Involucral bracts pale- 
dull green, sometimes with darker green or 
slightly brownish tips or margins; outer phyl- 
laries ovate, obtuse, eglandular; inner phyllaries 
lanceolate, 5-6 mm long, acute, glandular on the 
lower half, with somewhat fimbriate-ciliate 
margins. Ray-florets (4-)5. Tube subcylindric, 
narrowest basally, 2-3.5 mm long, glandular 
with sessile and stipitate glands. Lamina con­
cave or flat, elliptic-oblong, 3-7 mm long, 2^t 
mm wide, 4-veined, abaxially glandular, apically 
trifid. Style branches subulate-filiform, 2.5-3.5 
mm long, with shortly hispidulous outsides. 
Achenes oblong, 1.5-2 mm long, 0.6-0.9 mm 
wide, somewhat compressed-triquetrous with 
distinct lateral ribs and fainter ribs ad- and 
abaxially, brown. Disc-floret corolla 5-6 mm 
long, glandular with subsessile and stipitate 
glands and sometimes also a few (rarely many) 
apically thinner flexuous hairs; corolla lobes 
lanceolate, 2-2.5 mm long, acute, becoming 
rolled back. Anthers 2-2.7 mm long incl. appen­
dage; base obtuse-subacute without distinct 
papillae. Style branches 0.5-1.2 mm long, semi- 
terete, obtuse; style narrowly cylindric, thickest 
about the middle, densely hispidulous on the 
distal 1/2 or 2/3. Achenes as in ray-florets, but 
less compressed, somewhat 4- or 5-angled, 
4-5-ribbed.

On the basis of stem and leaf pubescence 
three varieties ofC. rugosa can be distinguished. 
They are quite characteristic and easily re­
cognized (cf. the key), and transitional forms 
seem to be rare. Eglandular corolla hairs may 
be present in varying quantity, but never as 
copiously as in C. hieronymi (cf. Fig. 2 D, 
Fig. 3 H , I).

1 a. C. rugosa var. rugosa
lllu str.:  Hum boldt, Bonpland & Kunth 1820 Plate 
404; Lessing 1829 Plate 2 Figs. 31, 53-56; Hoffmann 
1890 Fig. 122 A; Fig. 2 A -D .

Stems densely lanate and hirsute, the inter­
woven white hairs mixed with coarser, often 
brown- or purple-articulated hairs. Leaves 
acute; upper surface glabrous or nearly so, 
somewhat glossy green; lower surface densely 
white- or grey-tomentose.

Ecuador. P rov. Im bahura: S o f G onzales, 2700—3000 
m, 1952, Fagerlind & Wibom 1293 (S ) -C a ja s , 3000 m, 
1955, Asplund 17052 (S, U S ). -  P rov. P ichincha: 
Prope Pifo, Sodiro (P) -  Prope Pifo, 1897, M ille 582 
(U S). - P r o v .  C him borazo: Vicinity o f Huigra, m ostly  
on the H acienda de L icay, 1918, R ose 22204 (U S ) -  
Canon o f the Rio Chanchån, ca 5 km N o f Huigra, 
5000-6500 ft, 1945, Camp E-3323 (K, P, U S ), Camp  
E-3454 (S) -  A bove Chunchi on road to H acienda

Fig. 1. Achenial wall crystals in the Liabeae. -  
A: C acosm ia harlingii (Hariing 6050). -  B: C. hierony­
m i (Asplund 17770). -  C: F erreyranthus excelsus 
(H utchison & Wright 3854). -  D; Liabum  wrightii 
(Ekman 9253). -  Photomicrographs by the author, 
x  c. 500.
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Fig. 2. C acosm ia  rugosa  var. ru gosa  (A -D ), var. nivea  (E -H ) and var. kingii (I-L ). -  A , E, I: R ay-flo re t, 
x 6 . -  B, F , J: D isc -flo re t, x 6 .  -  C , G , K: A n th e rs , x 12. -  D: C oro lla  g lands and h airs, x 100. -  H : C oro lla  
o f d isc-flo ret, laid o u t, X6. -  L: S ty le o f d isc -flo re t, x 6 . -  A -C : H arling & A n d ersso n  14079, D: H u tch iso n  & 
W right 5031, E -H : H arling & A n d ersso n  13467, I -L :  A splund 17938. -  D el. auct.

M agna, P aram o  de C ach eaco , 2500-3000 m , 1959, 
B arclay & Juajib ioy  8305 (U S). -  P rov. Canar: 
B etw een El T am b o  and highest po in t on  road from  
C an ar to C h u n ch i, 3100 m, 1959, B arclay  & Jua jib ioy  
8728 (U S). -  P rov. A zuay:  V ic to ria  de P o rte te , 
betw een d ivision o f  road , SW  o f  C u e n ca , and G iro n , 
2820-2950 m , 1959, B arclay & Ju a jib io y  8339 (U S). -  
Prov. L o ja:  S araguro , H um b o ld t & B onpland 3312 
(P), herb . W illdenow  16749 (B non  v id i, P fragm ent) -  
V icinity  o f S araguro , 1918, R ose  23135 (U S) -  R oad 
from  L oja to San L u cas, km  25, 2200 m , 1961,

D odson & T hien  568 (S, U S ) -  R oad L o ja -Z aru m a , 
near C h in ch es, 2400 m, 1974, H arling  & A n d ersso n  
14079 (G B, S).

Peru. D ep. P iura. Prov. H u a n ca b a m b a :  W slope 
of Paso de San C risto b a l, b e tw een  C anch aq u i and 
H u ancabam ba, 2800 m, 1947, F o sb e rg  27676 (U S) -  
A bra  de P orcu lla , en tre  O lm os y Ja én , 2000 m, 1959, 
F e rrey ra  13738 (U S). -  D ep . a n d  P rov. C ajam arca: 
C a  1 km above and N E  San P ab lo , 2630 m , 1964, 
H utch ison  & W right 5031 (U S). -  D ep. L ibertad . 
Prov. O tuzco: U squil, 3000-3100 m , 1950, F e rre y ra
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7639 (US). -  Dep. Am azonas. Prov. Bongarå: Yam- 
brasbam ba-Pom acocha trail between Yambrasbamba 
and Yanayacu, 1900-2200 m, 1962, Wurdack 1016 
(US).

Sine loco. “ Peru” , herb. Ruiz & Pavön (BM), 
“ Huayaquil” , Ruiz & Pavön (BM).

1 b. C. rugosa var. nivea Hieron.

Hieronymus 1901 p. 619. -O r ig . coll.: Dombey s.n., 
Peru (holotype not traced; isotypes in P).

Clairvillea quinque nervia DC. -  Cacosmia quin- 
quenervia (DC.) Steud. -  See under the species.

Illustr.: Fig. 2 E -H .

Stems and branches white-lanate without coar­
ser articulated hairs,  g labrescent with age. 
Leaves acu te -acum ina te ;  upper surface sub- 
glabrous and ±  glossy green; lower surface 
densely white-tomentose.

Ecuador. Prov. Loja: G onzanam å, Bonpland (P) -  
Summit and upper slopes of C erro Villonaco, 2600- 
2750 m, 1974, Harling & A ndersson 13467 (GB, S) -  
Road Loja-Zarum a, between Chinches and Sambi, 
1700-2400 m, 1974, Harling & Andersson 14255 
(GB, S).

Peru. Dep. Amazonas: Chachapoyas, 1840,
M athews 3075 (BM, K). -  Dep. Cajamarca. Prov. 
Chota: Huam bos, 2000 m, 1956, Soukup 4540 (US). -  
Dep. Libertad: Sunchubamba, upper Chicama Valley, 
3100 m, 1957, Ellenberg 1765 (US). -  Dep. Huanuco. 
Prov. Huanuco: Huånuco, hills, 1863, Pearce 62 (K) 
-  Mito, 3000 m, 1922, M acbride & Featherstone 
1386 (US) -  Huallaga, by Chaglla (Dep.?) 3000 m, 
1909-14, W eberbauer 6708 (US) -  Mitotambo, arriba 
de Mito, 3000-3100 m, 1950, Ferreyra 6668 (US), 
Ferreyra 6901 (US) -  Yanano, 2000 m, 1923, M ac­
bride 4941 (S, US) -  Prov. Pachitea: Panao, 2500 m, 
1940, Asplund 13576 (S, US).

Sine loco. Peru, herb. Pavön (P), Peru, Pavön, 
ex herb. Schultz Bip. (P), “ H uayaquil” , Ruiz & 
Pavön (BM) -  Peru, Dombey 255 (P), Dombey s.n. 
(P), Dom bey s.n ., ex herb. Schultz Bip. (P).

1 c. C. rugosa var. kingii H. Robinson

Robinson 1976 p. 48. -  Orig. coll.: Fosberg 27777, 
Peru, Dep. Cajam arca, Prov. Jaén , Tabaconas, on 
Rio T abaconas, 20 km ESF Huancabam ba, 1900 m, 
11.VI. 1947 (US holotype).

Illustr.: Robinson 1976 p. 51-52: Fig. 2 I-L .

Stem pubescence  as in var. ru g o sa .  Leaves 
acute; upper  surface ± d e n se ly  setose, green; 
lower surface densely grey-tomentose.

U sually  of a lower s ta ture  than the other 
varieties, normally about one metre tall. T he  
presence of milky sap has been recorded from

this taxon, but the dis tribution o f  this character 
in the genus needs fur ther investigation, as 
pointed out by Robinson (1976).

Ecuador. Prov. Loja: M ountains of Cuenca and Loxa, 
Jam eson (US, wrongly cited as C. hieronymi in Robin­
son 1976); sine loco, Jam eson (S) -  Loja, 2200 m, 
1947, Harling 15% (S) -  Loja, S of the town, 2350 m, 
1955, Asplund 17938 (S) -  Loja, road to La Toma, 
1958, 2400 m, Harling 5749 (S) -  C erro Villonaco, 
20 km W of Loja along the road to Catom ayo, 2200 m, 
1967, Sparre 16259 (S) -  N udo de Cajanum a, 6 km 
S of Loja, 2400 m, 1967, Sparre 16573 (S) -  Along 
the road to Zam ora, ca 2 km E o f Loja, 7000 ft, 1976, 
King & G arvey 6913 (US).

Peru. Dep. Am azonas. Prov. Chachapoyas: 1838, 
M athews (K, P). -  Dep. Cajamarca, Prov. Jaén: 
Above T abaconas, 2300 m, 1912, W eberbauer 6304 
(US) -  T abaconas, on Rio T abaconas, 20 km ESE 
H uancabam ba, 1900 m, 1947, Fosberg 27777 (US).

2. C. harlingii B. N ord .  sp. nov.

Orig. coll.: Harling 6050, Ecuador, Prov. Loja, 
Cariam anga, road to Amaluza, km 15, 22.VII. 1959 
(S holotype, GB isotype).

Illustr.: Fig. 3 A -G .

A C. rugosa H .B .K . foliis non m anifeste denticulatis, 
involucris partim purpureis, a C. hieronymi H. Robin­
son foliis m ajoribus, tomento caulium pilis articulatis 
interm ixto, corollis pubescentia carentibus, ab amba­
bus ligulis aurantiacis differt.

A sparingly branching shrub ca I m high. S tem s  
f loccose-ianate  with white interwoven hairs 
mixed with brownish art iculated coarser  hairs, 
becoming glabrescent with age, striate and 
brownish-purplish. Leaves  in distant pairs, sub- 
sessile, ovate ,  up to 6.5 cm long and 3 cm 
broad, acu te -acu m ina te ,  with three main longi­
tudinal veins and a fine reticulate venation pat­
tern; upper side green and glabrous except for 
some tom en tum  along the im pressed veins; 
lower side w hite- tom entose; leaf-margin finely 
crenula te-serrula te  without distinct teeth. C api­
tula ra ther densely  corym bose-paniculate .  In ­
volucre  5-6 mm long, 2.5-3 mm wide, sub- 
g labrous, som ew hat 5-angular with 20-25 phyl- 
laries in 5 vertical rows, coriaceous-subscar-  
ious, faintly mid-veined, fimbriate-ciliate- 
margined; ou te r  ones small, ca  1 mm long and 
wide, ovate  with rounded tip; middle ones 2 .5 -  
3.5 mm long and 1.5 mm wide, ovate-oblong; 
inner ones ca 5 mm long and 1 mm wide, 
oblong-lanceolate, acute , densely  glandular on 
the proximal half. R ay-flore ts  5, orange-
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coloured. T u b e  2-2.5 mm long, narrowly 
cylindric, occasionally  split a lmost to the base, 
glandular, but without hairs. Lamina elliptic- 
oblong, 3 .5-5  mm long, 1.5-2.3 mm wide, 
4-veined, abaxially  glandular, apically minutely 
trifid. D isc-flo re ts  6. Corolla  4.5-5 mm long, 
glandular with scattered subsessile glands; lobes 
lanceolate, 1.5-2 mm long, 0.5 mm wide, without 
midvein, becom ing  recurved. A nthers  2 mm long 
incl. append age ,  basally glabrous or minutely 
papillate, ob tuse .  Style  densely hispidulous from 
about the m iddle; style b ranches 0 .6-0.8 mm 
long, obtuse . A ch en es  (immature) oblong, so m e­
what f la ttened-tr iquetrous (esp. in the ray- 
florets) with 2 lateral ribs and 1 adaxial rib, 
glabrous, b row n ,  apically truncate ,  ca 2 mm long 
and 1 mm w ide, 10-veined.

T h e  new species  is named in honour of its 
collector, P ro fesso r  G u n n a r  Harling, leader o f 
the ‘F lo ra  o f  E cuad o r’ project.  Distinctive 
features are  the purplish involucre, the orange- 
coloured rays ,  and the absence of corolla hairs. 
The small size o f  capitula and rays is also no te ­
worthy, especially  in comparison to C. 
h ieronym i.

E cuador. P ro v . Loja: Cariamanga, road to Am aluza, 
km 15, 1959, Harling 6050 (GB, S).

3. C. hieronymi H. Robinson

Robinson 1976 p. 46. -  O rig. coll.: King 6702, 
Ecuador, Prov. A zuay, along the road to Loja, ca 6 km 
SE o f C um be, 9600 ft, 4.11. 1974 (U S holotype).

C. rugosa  var. arachnoidea  H ieronym us 1901 p. 
601. -  O rig. co ll.:  Lehmann nos. 5213 (isosyntype  
in K) and 7957 (isosyntype in U S).

Illustr.: R obinson 1976 p. 50, 52; Fig. 3 H -M .

M uch-branched  shrubs 1-2 m high. S tem s  and 
branches floccose-lanate with a w hite-grey 
tom entum , with age glabrescent, striate, b ro w n ­
ish. In te rno des  usually 1-4 cm long. L eaves  
shortly pe tio late ,  narrowly ovate- lanceo la te ,  
acute , 1.5-5 cm long, 0 .5-1.7 cm wide, green 
and g labrous above (except for some tom entum 
along the main veins), densely grey-tomentose 
below; margins bullate-crenulate without 
distinct tee th . Capitula  ±  densely corym bose- 
paniculate. Invo lucra l bracts  ca 25, o v a te -  
ob long- lanceo la te ,  up to ca 8 mm long and 2 mm 
wide (outer gradually smaller, to ca 1 mm), 
dark or purplish brown at least apically, faintly 
1-3-veined, laxly tomentose -  somewhat villous

or subglabrous, with sca ttered  dark g lands on 
the outer ones and more densely  set light 
glands basally on inner phyllaries; margins 
somewhat cil iate-villous. R ay-flo re ts  yellow or 
sulphur yellow. T u b e  cylindric, 2-5 mm long, 
glandular and laxly villous. Lam ina  elliptic- 
oblong, 5-8 mm long, 3-5 mm wide, 4 -7 -veined, 
apically tr identate .  S ty le  b ranches  subulate ,  ca 
2.5 mm long, minutely puberulous or sub- 
glabrous. D isc-floret corolla yellow or greenish 
yellow, 5-7 mm long, villous with thin f lexuous 
hairs; lobes lanceolate, 2-2.5 mm long and ca 
0.5 mm wide, rolled back. A n th ers  2-2.5 mm 
long incl. appendage; base  o b tu se -sub acu te ,  
distinctly papillate. S ty le  densely hispidulous 
above the middle; style b ranches  0 .4-0 .6  mm 
long, obtuse. A chenes  oblong, som ew hat c o m ­
pressed-tr iquetrous (ray-florets) o r som ewhat 
4-5-angular (disc-florets), 1.5-2 mm long, 
glabrous, faintly ribbed, brown.

This taxon was independently  recognized as a 
distinct species by D r  H. R obinson  and myself. 
It differs from other taxa of the genus by the 
smaller leaves without obvious marginal teeth, 
the more or less brown involucres,  the condens­
ed inflorescences, and the rich corolla pube­
scence. A pparen tly  the species is restricted 
to southern Ecuador,  which is obviously the 
centre of variation in the genus.

Ecuador. P rov. Canar: V icinity o f Santa Rosa de 
Canar, 1918, R ose 22666 (U S) -  N o f  Bibliån, 2900- 
3200 m, 1974, Harling & A ndersson 13246 (GB, S). -  
Prov. A zuay: About C uenca, Jam eson (?), ex herb. 
H ooker (K) -  Supra Quinjed in Andibus mediis 
cuencanis, 2800-3200 m, Lehmann 5213 (K, wrongly 
labelled as Colom bia, Popayån) -  Prope Marivina in 
prov. C uenca, 2800-3200 m, Lehm ann 7957 (US) -  
Paramo A lpacada, along Pan-Am erican Highway 82 
km S of C uenca, 9500 ft, 1944, W iggins 10810 (U S) -  
A long Rio Tarqui, 4-18 km S o f  C uenca, 8300-9000 
ft, 1945, Cam p E-1890 (U S) -  V icin ity o f Cuenca, 
near union o f  R iosT arqui and Y anuncay, 8200-8900 ft, 
1945, Camp E-2635 leg. Prieto (K) -  C uenca, Cumbe, 
3000 m, 1947, Harling 822 (GB, S) -  H acienda Pizhin 
on road from Cuenca to Ofia, 2800 m, 1955, Asplund 
17770 (GB, S) -  Between Cum be (2704 m) and ca 
2800 m on southbound road, 1959, Barclay & Juaji- 
bioy 8435 (U S) -  S o f C um be, 2700 m, 1968, Harling, 
Storm & Ström 8697 (GB, S) -  C a 6 km SE of  
Cumbe along the road to Loja, 9600 ft, 1974, King 
6702 (US) -  Road C uenca-L oja , upper N slopes o f  
Valle del Rio Leön and S parts o f Paramo deTinajillas, 
2800-3200 m, 1974, Harling & A ndersson  14514 (GB) 
-  Ca 39 km SE of Cum be along the road to Loja, 
10200 ft, 1976, King 6903 (U S). - P r o v .  Loja: Between
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Fig. 3. Cacosmia harlingii (A-G: Harling 6050) and C. hieronymi (H-M : Asplund 17770). -  A: Capitulum , 
x 3. -  B, H : Ray-floret, x 6. -  C , I : Disc-floret, x 6. -  D, J : Corolla of disc-floret, laid out, x 6. -  E, L: Style 
of disc-floret, x 6 . - F ,  K: A nther, x 12. - G ,  M : Series of involucral bracts, x 6 . -D e l .  auct.

San Lucas and Ona, 2200-3100 m, 1923, Hitchcock 
21569 (US) -  On road from Loja to Cuenca, 2900 m, 
1961, Dodson & Thien 854 (S, US).

Acknow ledgem ents. My thanks are due to D r T . Ny- 
holm for checking the Latin diagnosis. D r A. Lourteig 
kindly provided information on the original material 
in the herbarium of Humboldt and Bonpland in Paris.
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Some Bothnian subspecies in the Ranunculus auricomus complex: 
origin and dispersal
Erik Julin

Julin, E. 1977 09 15: Som e Bothnian subspecies in the Ranunculus  aur icom us complex:  
origin and dispersal . B ot. N o tise r  130:287-302. S tockholm. ISSN 0006-8195.

R a nuncu lus auricom us  ssp. dacty lophyllu s  Julin ssp. nov. and ssp. p ectin ifo liu s  Julin 
ssp. nov. are described  and illustrated. Distr ibution maps of  these  and seven o ther  su b ­
species are  given. R . m o n o p h y llu s  ssp. neum an ii has a w es te rn  Bothnian  distribution and 
seems to  be o f  preglacial origin. R . auricom us  ssp. cra ssiuscu lus  and ssp. in co n sp ec tu s  
are amphi-Bothnian  and perhaps  o f  preglacial origin. R . auricom us  ssp. ho lan thus, ssp. 
p ec tin ifo liu s, ssp. ro tunde llu s  and perhaps ssp. d acty lophyllus  seem to be indigenous and 
to have originated in the w es tern  Bothnian area in postglacial  t imes. R . auricom us  ssp. 
obscurans  is eas tern  Bothnian and seems to be o f  postglacial origin. R. auricom us  ssp. 
o ligandrus  seems to have  spread  from Estonia  to Finland and thence  to Sweden. Dispersal  
in hay and  manure  and,  ov e r  longer  distances,  by shipping and road and ra ilway traffic 
have all been important .  All taxa  are hemerophilous and som e may be in danger  of  
extinction due to reduction  o f  suitable habitats.

Erik Julin , B orgarega tan  I I ,  S-611 00 N ykö p in g , Sw eden .

W hen it became clear in the 1930's that the 
Ranunculus auricomus group consists  o f 
apomictic (pseudogamous) microspecies,  ex ten ­
sive collecting was started, by G u n n a r  M ark ­
lund in Finland and by John  Axel N annfeld t in 
Sweden, in order to describe the microspecies 
and establish their distributions. T h e  basic 
material is still insufficient; nevertheless an anal­
ysis o f  the regions of origin and the migration 
routes o f  some biotypes is now possible.

U nfortunately  little o r nothing has been pub­
lished on the taxonomy and distribution o f  the 
R. auricomus complex in N orw ay , D enm ark  or 
the southern part of the Baltic area.

T h e  phytogeographically most interesting 
microspecies are those with comparatively large 
distribution areas and particularly those showing 
disjunctions. Some such microspecies,  whose 
distribution areas at least in places reach the 
G u lf  o f  Bothnia, are discussed in this paper.

T h e  sam e terminology which was p roposed  in a 
previous paper  (Julin 1967) has been used here: viz. 
gynoclin ium  is used for the pisti l-bed and androclin ium  
for the s tamen-bed.  In terva l is that part o f  the recep-

20 -  B otaniska N otiser

tacle which lies be tw een  the androclinium and the 
gynoclinium. T h e  stipe o f  an individual carpel  is 
called a carpellophore.

In Figs.  4 and 10, the oldest leaf is shown at top 
left-hand,  the youngest  at bot tom  right-hand side. 
Since the whole leaf  series  is rare ly present  on a single 
specimen, the leaves d raw n are derived from several  
plants in the type collection.

Localities a lready published can  be found in the 
references given under  each  subspecies .  A complete 
list o f  all new  localities has been deposited  at the 
M useum  of  N atura l  H is to ry ,  Section for Botany, 
S-104 05 S tockholm  50, Sw eden ,  and copies will be 
sent on request .  T he  abbrevia t ions o f  province names 
follow H y lander  (1953), excep t  tha t  ‘K im ' has been 
included in 'S m '  and ‘G b g - in ‘V g ’.

R. auricomus L. ssp. crassiusculus Markl. 

Marklund 1961 p. 37.

Localities: Ahti & Häm et-A hti  1971, Julin & N a n n ­
feldt 1966 (the information concerning G s t r  is e r ro n e ­
ous),  Malmgren 1970, M ark lund  1961. -  N e w  locali­
ties: Sweden: Srm 2, Upl 4, G s t r  2, His 6, M dp 5, 
Hrj 4, Ång 12, J m t 7, V b  6, Å sL  3, L yL  5, PL 2, LL  1. 
N orw ay:  STrd  1.

This subspecies often occurs in damp places. It 
has a wide distribution on both sides o f the
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Fig. 1. K nown distr ibution o f  R. auricom us  ssp. crassiuscu lus.

B othn ian  G u l f  (Fig. 1). In F in la n d  it is m os t  
c o m m o n  in the  w est .  T h e  o c c u r r e n c e  o f  this  
su b sp ec ie s  is b e t t e r  k n o w n  in F in lan d  than  in 
S w ed e n ,  which  m ay  exp la in  the  a p p a re n t  d if­
fe re n c e  in f req u e n c y  in the  tw o  co u n tr ie s .  In 
S w ed e n  th e re  a re  m any  in land loca l it ies  nea r  
the  m o u n ta in s .  H o w e v e r ,  th e se  loca lit ies  seem  
to be  ve ry  m uch  a sso c ia ted  with  h u m an  ac t iv i ­
ties.  W ith  so m e  h es i ta t io n ,  I c o n s id e r  this  
su b sp ec ie s  to be  o f  p reglacia l  origin.

R. auricom us L. ssp.  dactylophyllus  
Ju lin  ssp .  nov.

H olotypus:  Suecia,  V es trobo t tn ia ,  V än n äs ,  Vännfors ,  
in prato ripario secus flumen V indelä lven 1.7. 1966 
Julin (UPS).

Localities: Sweden: Srm I, U pl 1, G s t r  1, His  8, Mdp 
15, Hrj 1, Ång 20, V b  13, PL  1. Finland: O b  2.

P lanta  mediocri te r  alta vel parva ,  sat gracilis. C aules 
erecti , inferne violacei,  ram um  infimum sub angulo 
c. 45° emittentes.  Folia  rosularia  ambitu semi-

orbicularia , basi p le rum que  l ineam fere rec tam  for- 
mante. Folia ex ter io ra  mult i lobata , lobis lanceolatis,  
p lerum que integerrimis.  Folia in termedia  et interiora 
multipart ita, segmentis lanceolatis , acutis ,  integerrimis 
vel parce  acuti-dentatis.  Folia  aes t iva lia  multi- vel 
tr ilobata vel fere  indivisa,  acute  t r iangu la ri te r  dentata .  
Laciniae foliorum caulinorum sat angus te  lanceolati-  
lineares,  integerrimae. Flores  vel im perfecti ,  petalis 
om nibus  abortivis ,  vel -  saepiss ime -  perfecti,  ad 
18 mm diam etro .  Sepala  pallida. S tam ina  num erosa  
capitulum pistil lorum ro tundum  superan t ia .  T o rus  
obovate  oblongus, albidus, den se  pilosus, pilis 
disparibus ,  non eadem  longitudine.  C arpe l lophora  
apice m ediocr i te r  longa, basi brevia . Androclin ium 
intervallo  perbrevi  a l iquanto crassius.

A m ed iu m -s ize d ,  r a th e r  s l e n d e r  p lan t ,  with e rec t  
s te m s  w h ic h  are  v io le t  basa lly .  T h e  lo w e rm o s t  
b ra n c h  e m e rg e s  at an  angle  o f  c. 45°. B a sa l  
lea v es  se m io rb ic u la r  in ou t l ine .  E x te r io r  basal 
leav es  m u lt i lo b a te ,  th e i r  lo b es  la n c e o la te ,  u su a l ­
ly en ti re .  C e n tra l  and  in n er  l e a v e s  m u lt ip a r t i te ,  
the ir  p a r ts  lan c eo la te ,  a c u m in a te ,  e n t i re  o r  with 
a fe w  a c u m in a te  tee th .  S u m m e r  lea v es  mul-



BOT. NOTISER 130 (1977) Ranunculus auricomus 289

Fig. 2. Known distribution o f  R . auricom us  ssp. d a c ty lo p h y llu s.

t ilobate, tr ilobate o r almost entire, with acum i­
nate, tr iangular teeth. Segments o f  cauline 
leaves rather narrow, lanceolate-linear, entire. 
Flow ers either imperfect, with all petals 
abortive or, most frequently, perfect, up to 18 
mm in diameter. Sepals pale. S tam ens nu­
m erous, overtopping the rounded head of pistils. 
Receptacle  obovate-ob long , densely pubescent,  
whitish. U pper  carpellophores o f  the receptacle 
o f  medium length, lower carpellophores short.  
Androclinium som ewhat thicker than the inter­
val, which is very short.

Some features o f  ssp. dactylophyllus  are 
reminiscent of R. m onophyllu s , e.g. the in ter­
mixture of short hairs among the  long ones on 
the receptacle and the shape of the basal 
leaves. W hether o r  not bladeless sheaths are 
present basally is uncertain. Such sheaths are 
characteristic  for R . m onophyllus, but usually 
d isappear during anthesis and can only be 
studied on young, fresh material.  T he  ‘spec ies’ 
limits within the R. auricom us  complex are 
vague (Marklund 1954, 1961, Marklund & Rousi 
1961, Julin & N annfeldt 1966). H o w ev er ,  in our

present state of knowledge, e.g. the hairs on 
the ripe carpels are denser  and som ewhat longer 
than in R . m onophyllus, this subspecies should 
be included in R. auricom us.

This subspecies occurs  in e.g. alder fens, 
valley bottoms, relatively dam p pastures  and 
paddocks, and in more or less natural, damp 
meadows. Its continuous dis tribution is con ­
fined to a small part o f  the W coast  o f  the 
Bothnian G u lf  (Fig. 2), w here  it may have 
originated in postglacial time (cf. ssp. holanthus  
and ssp. pectin ifo lius). A ccord ing  to this 
hypothesis, however,  the outlying localities 
present difficulties, especially since some of 
them, e.g. that in H ärjedalen , seem to be 
spontaneous. T oge ther  with the morphological 
similarity with R. m onophyllus  this may indicate 
that ssp. dactylophyllus  is neverthe less  of p re ­
glacial origin.

R. auricomus L. ssp. holanthus Markl.
Marklund 1964 p. 22.
Localities: Marklund 1964. -  N e w  loca lities:  Sweden:  
Gstr 14, His 6, Mdp 13, Ång 35, Jmt 1, Vb 11. 
Finland: Ab 1. Norway: Nrd I.
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Fig. 3. R. auricom us  ssp. d a c ty lo p h y llu s . H o lo ty p e . -  B elow  right: R ecep tacle , x 2 0 .
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Fig. 4. R. auricomus ssp. dactylophyllus. Basal leaves of the type collection.
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Fig. 5. K nown distribution o f  R . auricom us  ssp. 
holan thus.

T he  main Swedish distribution of this subspecies 
lies within a narrow belt along the W coast of  
the Bothnian G u lf  (Fig. 5). It has almost c e r ­
tainly evolved within this area, and is co n ­
sequently o f postglacial origin. T he  many coastal 
localities indicate that dispersal by shipping, and 
by traffic along the old coastal road, has been 
important.

The Finnish localities are the result of an 
introduction from Sweden (M arklund 1964). In 
the middle of the thirteenth century  the south 
coast of Finland was colonized from Sweden. 
The settlers came partly from the area around 
the lake Mälaren and partly from the coastal 
region of S N orrland . R . auricom us  ssp. 
holanthus  is restricted to those areas where 
Swedish is spoken; it does not occur  in the 
adjacent Finnish-speaking parishes.

T he  N orwegian find was made by the present 
author on 14.7. 1965. T he  locality was on an

abandoned fa rm  near the railway station of 
K atterat,  in the innermost part o f the R om bak- 
fjord jus t  w here  a stream flows into the Qord. 
In the same locality ssp. p ec tin ifo liu s  w as also 
found. T h e  tw o subspecies occurred  near  each 
other, in p a tches  covering 20-30 m 2 each. T he  
occurrences o f  both these subspecies  so far 
away from their  main areas o f  d is tribution is 
most likely due  to dispersal by railway traffic. 
In view of the size o f  the c lus ters ,  the o c c u r ­
rences are not very  recent and may well date 
back to the construction  of the K iru na -N arv ik  
railway-line w hich was opened for provisional 
traffic in 1902. C lo se  to the locality there  was a 
stable for the horses  which w ere used w hen  the 
railway was u n d e r  construction. Som e o f  the hay 
for the horses w as  imported from Sw eden ,  most 
probably by rail from the eastern  part o f  M ede l­
pad province w here both subspecies  are 
common.

A ssum ing tha t  ssp. holan thus  colonised its 
Norwegian  locality when the railway was under 
construction , the  annual increase can be est i­
mated as being 0.7 m2. If only local d issem ina­
tion has occurred  this rate o f spread seems 
reasonable. T h e  increase of its area  in Finland 
has been much m ore  rapid. H e re  it is a question 
of a rural landscape , where the activities o f the 
peasants and o f  their domestic  animals have 
greatly facilitated dispersal.

R. auricomus L. ssp. inconspectus Markl. 

M arklund 1961 p. 63.

Localities: Ahti  & Häm et-A hti  1971, M ark lund  1961, 
Olofsson 1961. - N e w  localities: S w eden:  Sm 1, Srm 2, 
N rk  1, V rm  2, U p l  5, D ir  1, His 2, M dp  1, Hrj 1, 
Ång 3, Jm t  5, V b  6, L y L  2.

Like ssp. crassiuscu lus, this subspecies  often 
occurs in very dam p places, has a wide d is tribu­
tion on both sides of the Bothnian G u lf  (Fig. 6), 
and is p redom inantly  w estern  in Finland. The 
apparent d ifferences in frequency between F in ­
land and S w eden  are probably due to the same 
cause as m entioned under ssp. crassiusculus.

With some hesitation I consider  ssp. incon­
spectus  to be o f  preglacial origin.

R. auricomus L. ssp. obscurans Markl.

M arklund 1961 p. 83.

Localities: Julin & N annfeld t  1966, M ark lund  1961,
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Fig.  6. K n o w n  distribution o f  R . a u r ic o m u s  ssp. in c o n s p e c tu s .

O lo f ss o n  1961. -  N e w  lo c a litie s :  S w e d e n :  Sk  2, Sm 1, 
Ög 1, V g  1. Srm 3, U pl  2, Å n g  3, V b  13, L yL  2. 
Finland: AI 1.

This subspecies is very com m on on the Åland 
Is lands and on the SW coast  o f  the Finnish 
mainland, and probably originated there  in post­
glacial times (Fig. 7). In S w eden ,  scattered 
occurrences are found from the province of 
U ppland  southwards to Skåne, with an outlying, 
more concentrated  area a round  the town of 
U m eå  and along the valleys o f  the rivers U m e- 
älven and Vindelälven in V äs te rbo tten  prov­
ince, where it probably arr ived by shipping 
from Finland.

R. auricomus L. ssp. oligandrus Markl.

Marklund 1961 p. 88.

Localit ie s:  Julin 1964 a, M arklund 1961, O lo fsson  
1961. -  N e w  lo c a litie s :  Sw ed en :  Ö g 6, Srm 7, N rk  3, 
U pl 2, V rm  1, G s tr  1, H is  I, M d p  7, Ång 6, V b  4,  
N b  36, L L  2, T L  4. Finland: Sa 1. U S S R :  Estonia  16, 
Latvia  2.

This  subspecies has an eminent capacity for 
colonising man-made habitats and for o ther­
wise benefiting from human activities in nature 
(Marklund 1954, 1961). This is especially clear 
for the N Swedish occurrences ,  e.g. around the 
town of H aparanda  ssp. oligandrus  is one of the 
most troublesom e of garden w eeds and between



2 9 4  Erik Ju lin BO T. N O T IS E R  130 (1977)

Fig. 7. Known distribution of R . auricom us  ssp. obscurans.

Piteå and Älvsby it can be found at even the 
smallest of railway stations. Most of the inland 
localities in N Sweden have originated by 
dispersal along the railways.

A prime reason for the extensive distribu­
tion of this subspecies may be its capacity of 
growing vigorously in man-made habitats. It has 
the most extensive distribution area of all our 
subspecies of Goldilocks. T here  are also some 
records from Estonia and Latvia, many more 
than could be expected  considering the low 
num ber of collections o f  R . auricom us  available 
from these areas. T h e  subspecies may in fact be 
very com m on there.

Judging from the map (Fig. 8) ssp. oligandrus 
would appear to have  originated in postglacial 
times in S Finland, since it seems to be most

com m on there  nowadays. H o w ever ,  considering 
its rapid spread in recent times, its close con­
nection with man-made habitats , and its dis­
continuous range, especially in Sweden but also 
in W F in land , I consider it more probable that 
ssp. oligandrus  migrated into Finland from the 
SE during the postglacial and thence spread 
to Sweden.

R. auricomus L. ssp. pectinifolius Julin ssp. nov.

H olotypus: Suecia, M edelpadia, Selånger, Solbacken  
in pascuo betuloso 22.6. 1962 Julin (U PS).

Localities: Sweden: His 1, Mdp 21, Ång 12, Vb 1. 
N orw ay: Nrd 1.

Planta m ediocriter alta. C aules  plerumque curvati, 
graciles, inferne violacei, ramos sub angulo angusto 
em ittentes; caules laterales subtus pilosi. F olia  rosu-
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Fig. 8. K now n  distribution of  R . auricom us  ssp. oligandrus.

laria ex te r io ra  parva,  reniformia, indivisa,  ob truncate  
crenata .  Folia  sequentia  ambitu reniformia, multi- 
lobata,  lobis apice dilatatis, c renatis  vel integerrimis. 
Folia in termedia  ambitu fere  orbicularia , multipart ita,  
segm ento  medio ±  late cunea to ,  den te  apicali lato, 
obtuso  et dentibus lateral ibus minoribus praedito, 
vel indiviso  vel profunde tr ilac inula to  et petiolulato, 
segmentis lateral ibus cuneatis . Folium  sequens mult i­
part i tum, segmentis  anguste lanceolatis ,  petiolulatis,  
integerrimis vel parce dentat is  vel lacinulatis, sinu 
basali peraper to .  Folia inter iora mult ipart i ta ,  segm en­
tis lanceolat is  vel lanceolat i-cuneatis, acutis ,  acute  
dentat is  vel lobulatis. Folia  aestivalia  reniformia, 
t r ilobata, lobo medio ro tundate  cunea to ,  lobis laterali­
bus latis, leviter lobulatis vel indivisis,  lobis (lobulis) 
late b rev i te rque  acute mammiform i-denta tis ,  sinu 
basali  fere  90°. Laciniae foliorum caulinorum  m edio­

cres ad sat  longae, l ineari-lanceola tae, obtusulae ,  
integerrimae vel -  validiores folii infimi -  in terdum 
dente  vel lacinula una al terave praeditae. F lores vel 
valde imperfecti , petalis om nibus  vel plurimis abortivis  
vel interdum perfecti,  petalis bene  evolutis,  c. 20 mm 
diametro. Sepala  apice rubro-vio lacea.  Stamina 
num erosa  apicem capituli  pistil lorum superantia .  
To rus  parvus ,  b reviter  o bova tus  ad ovatus ,  glaber;  
carpellophora  mediocr i te r  longa; intervallum breve.

A medium-sized plant with generally curved , 
slender stems, which are violet basally. T he  
branches emerge at an acute  angle. Lateral 
stems pubescent basally. E xterior basal leaves  
small, reniform, entire, truncately crenate .  Sub-
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Fig. 10. R. auricomus ssp. pectinifolius. Basal leaves of the type collection.

Fig. 9. R . auricomus ssp. pectinifolius. Holotype. -  Below right: Receptacle, x20.
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Fig. 11. K now n  distribution o f  R . auricom us  ssp. 
p ectin ifo lius.

sequent leaves reniform in outl ine, multilobate, 
lobes broader above, crenate  or entire. Central 
leaves nearly orbicular in outl ine, multipartite, 
their median part more or less broadly cuneate 
with a broad, obtuse terminal tooth and smaller 
lateral teeth, either entire or more or less 
deeply tr isected, shortly petiolulate, their lateral 
parts cuneate. T he  subsequent leaf multipartite, 
its parts narrowly lanceolate, petiolulate, entire 
or sparsely toothed or laciniate, the basal angle 
very open. Interior leaves multipartite, their 
parts lanceolate o r lanceolate-cuneate , acu ­
minate, acuminately toothed or lobulate. S um ­
mer leaves reniform, trilobate, median lobe 
roundly cuneate ,  lateral lobes broad, slightly 
lobulate or undivided, lobes (lobules) broad 
and short, with acuminate, nipple-shaped teeth, 
basal angle c. 90°. Segments of the cauline 
leaves moderately  to fairly long, linear- 
lanceolate, a little obtuse, entire or -  the most 
vigorous segments o f  the lowest leaf -  som e­

times possessing  a  few teeth or s lender  lobes. 
Flowers e ither imperfect, with all o r most petals 
abortive, or som etim es  perfect, with well-devel­
oped petals, c. 20 mm in d iam eter .  Sepals 
purple apically. S tam ens n um erous ,  overtopping  
the head of pisti ls. Receptac le  small, shortly  
obovate  to ova te ,  glabrous; carpel lophores 
modera te ly  long; interval short.

T h is  subspec ies  occurs  in e.g. pas tures  and 
paddocks, relatively dry m ead ow s,  roadsides,  
lake- and sea-shore  m eadow s,  valley bo ttom s,  
alder fens and  alder woods. Its main d is tr ibu ­
tion area  is a narrow  belt along the  W coas t  of 
the Bothnian G u lf  (Fig. 11), w here  it almost 
certainly originated in postglacial times. T h ere  
is also an ex trem ely  dis junct o ccurrence  in 
N N o rw a y ,  obviously  the result o f  recent long­
d is tance dispersal (cf. the d iscussion under  ssp. 
holanthus, which has a very  similar d is tr ibu­
tion).

R. auricomus L. ssp. rotundellus Markl.

M ark lund  1961 p. 109.

Localities: Ju lin  & N annfe ld t  1966, M alm gren  1970, 
M ark lund  1961, O lofsson 1961. -  N e w  localities: 
Sw eden: Vg 1, S rm  4, Upl 32, V sm  2 , G s t r  1.

This  subspecies  probably originated in the W 
part o f  the central postglacial area  of evolution 
o f  the R. auricomus group (Fig. 12). It has 
probably been spread by shipping to Finland 
as well as to som e of its more peripheral local­
ities in S w eden .  T he  Swedish W coast locality 
is in the G ö teb o rg  Botanical G a rd ens  (a single 
plant).

R. monophyllus O vcz. ssp. neumanii Julin 

Julin 1964 b p. 487.

Localities:  Julin  1964 b. -  N e w  loca lities: Sweden: 
V g 4, D ir  3, His  1, M d p  19, Ång 6, Jmt 9, V b  2, 
L y L  1, L L  1. N o rw a y :  Opl 7, STrd  8.

T h e  d iscovery  of these new localities (Fig. 13) 
has altered the picture presen ted  by my previous 
map of this taxon (Julin 1964 b). My impres­
sion that ssp. neumanii has a preglacial origin 
has been s trengthened. T h e  localities in Fal- 
bygden (Västergötland province) may date back 
to the Middle  Ages, since the mediaeval pack­
way be tw een  N o rw ay  and D enm ark  passed
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F ig . 12. K n ow n  distribution o f  R . a u r ic o m u s  ssp . ro tu n d e llu s .

through this area (Nannfeldt, pers. comm.). 
The four northernmost Swedish localities are 
at railway stations and thus probably of later 
date.

The collective species R. m onophyllus Ovcz. 
seems to comprise a number of fairly old, 
arctic subspecies. Its preglacial area, perhaps 
like that of R. auricomus var. glabratus Lynge 
(R. lyngei H. Sm.; Marklund & Rousi 1961), 
may have been extensive. Marklund (1965) 
considers that the subspecies of  R. monophyllus 
reached Finland from the east. Without taking 
sides, I would like to draw attention to another 
possibility. A migration route southwards from 
the northern Norwegian ice-free refugia was 
already open by 8000 B.C., whereas immigra­
tion from the east seems to have been impos­
sible for a long period of time because of 
formerly greater extent of the present White 
Sea (see e.g. Hultén 1971 p. 36). For ssp. 
parvulifrons Markl. and ssp. boreigenus Markl. 
at least, an immigration from the north appears 
to be the most probable alternative. I imagine

that Marklund had something like that in mind 
when he gave the latter subspecies its name.

The general lack of knowledge of the detailed 
distributions of the various subspecies of R. 
monophyllus in N Finland presents a great 
difficulty. Further collecting is urgently needed 
before the phytogeographical problems con­
nected with this taxon can be finally solved.

Possible means of dispersal

Goldilocks have no specialized means for dis­
persal. Their diaspores are small, relatively 
heavy and normally fall to the ground when 
ripe. They are viable only for a short period 
after ripening.

Dispersal by water seems to be of little im­
portance. Fresh, fully ripe nutlets sink at once. 
Ripe nutlets, kept in a herbarium for some years, 
sank after few hours when put in water. To the 
best of my knowledge, Hesselman’s (1897 p. 99) 
observation is the only report of the dispersal
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Fig. 13. Known distribution of R. monophyllus ssp. neumanii.

of Goldilocks by water. Only a single nutlet 
was caught in a drag-net after rowing c. 250 km. 
W ater dispersal can only be of importance 
along fairly rapidly-flowing water-courses.

D ispersal with im ported  g rass-seed  (like H iera- 
cium ; H ylander 1943) has not been dem on­
strated, but should not be d iscounted  (Julin 
1965 p. 30).

D ispersal with m anure. G oldilocks are not as 
acrid and poisonous as some other R anunculus  
species. N evertheless  they are avoided by graz­
ing animals, especially when they grow in pure 
stands. T herefore they are usually only swallow­
ed by accident.  As far as I know, the germ ina­
tion ability of nutlets , after passing through 
the alimentary canal o f  animals, has not been 
experimentally investigated. H ow ev e r ,  Paul 
Olofsson, who has a  long experience  as a far­
mer, emphatically claims that G oldilocks can 
be spread with m anure, partly via the droppings 
of grazing animals, partly via the m anure  spread

on natural m eadow s, which was at least fo r­
merly co m m on  on V årdö ,  Åland (Olofsson 
1961).

R asch  (1970), working on material from G o t ­
land, also considered  grazing animals to be of 
im portance for the dispersal o f  G oldilocks, but 
apparently  thought dispersal to be synzoochoric.

Before the activities of man and his domestic 
animals provided a m eans of dispersal for the 
G oldilocks, dispersal by wild animals, perhaps 
by the re indeer  in particular, must have formed 
one o f  the most important factors.

D ispersal with hay. T h is  was particularly im­
portant in the past, when a lot o f  the hay 
crop cam e from “ n a tu ra l”  m eadow s (Olofsson 
1961). In N Finland and S w eden ,  where G old i­
locks are generally ra ther rare, they  often occur 
near hay-barns.

A round  Swedish country  churches  various 
subspecies of R . auricom us , derived from dif­
ferent parts  of the parish, can often be found.
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T hese  accumulations may well date back to the 
days when people travelled to church by horse 
and carriage. The G oldilocks may have been 
introduced in the hay brought as fodder for 
the horses, or in the horse droppings.

D ispersal by shipping. F o r  long periods of time 
shipping on the G u lf  o f Bothnia was subject to 
two special c ircumstances: viz. the Bothnian 
trade restrictions and the fishery along the coast 
of C N orrland  carried on by fishermen from 
towns in C  Sweden.

T he  Bothnian trade restrictions date  back to 
the Middle Ages and were abolished in 1765. 
T hey imposed a ban on the ports of the G u lf  
of Bothnia to trade with any other place than 
Stockholm. Ballast for the return journey ,  when 
the cargo as a rule was lighter, was thus obtained 
from within the area of vigorous postglacial 
evolution o f  new taxa o f  Goldilocks, viz. the 
provinces o f  Södermanland, Uppland, the Åland 
archipelago and SW Finland.

T he  organized Bothnian coast fishery also 
started in the Middle Ages; in 1646 authorised 
fishing-vessels were sent northwards from the 
towns o f  G ävle ,  Ö regrund, Strängnäs, N y ­
köping, Södertälje and Stockholm. Later  several 
o ther tow ns were granted the same privilege. 
Along the coast of N orrland  these fishermen 
established seasonal habitations to which they 
brought their goats and sometimes a few cows, 
and also hay for fodder. T his  type of fishery 
gradually cam e to an end in the late nine­
teenth cen tury  (Vedin 1939, Frödin 1958).

T hese  tw o  conditions may have contributed 
to the relatively richer flora o f Goldilocks found 
along the SW  part o f  the Bothnian coast , as 
com pared with the N W  part.

D ispersal by road and rail traffic. Dispersal 
along roads occurred in connection with the 
transport  o f hay, and also via horse droppings. 
T he  old coastal road along the Swedish side 
of the G u l f  of Bothnia, as well as the roads 
leading inland up the large valleys in N orrland  
must have  been of great importance.

H ay  transport  was also an im portant factor 
where dispersal by railway traffic was con­
cerned , e.g. see/? ,  auricomus s s p . oligandrus.

Hemerophily and survival

M ost taxa  in the Ranunculus auricomus com ­
plex are  m ore  or less hemerophilous. N e v e r ­

theless, all the subspecies treated here, with the 
possible exception o f  ssp. oligandrus, seem to 
be indigenous. T h e  hemerophilous habit is more 
marked in the northern parts o f the dis tribu­
tion areas  and in the ex trem e north all occur­
rences are  on man-made habitats.

O lofsson (1961) has described the ecological 
conditions for the rich flora o f  Goldilocks on 
the Åland Islands and pointed out that the 
num ber of suitable habitats has been gradually 
reduced, especially by the ploughing-up of 
natural m eadow s. H ow ever,  he considered that 
local, m an-made habitats , or new coastal 
habitats created  by natural processes such as 
land uplift, may help to conserve  the diversity 
o f  the Ranunculus auricom us flora.

O lo fs son’s reasoning may hold true for Sw ed­
ish condit ions too. N everthe less ,  the future for 
the G oldilocks seems uncertain. Large-scale 
dispersal in hay and m anure no longer occurs. 
Chemical weed control damages the existing 
populations. Hay-fields and pastures, preferred 
habitats for the G oldilocks, are being trans­
formed into arable land, or afforested. When 
grazing and mowing cease, the Goldilocks b e ­
com e crow ded  out by more competit ive species.

A pom ictic  taxa have few er possibilities of 
adapting to changing ecological conditions than 
do  sexually-reproducing taxa. W hen the changes 
in their habitats have reached a certain limit 
they will disappear. With their small dis tribu­
tion areas  and their dependence  on former 
agricultural practices, many of the subspecies 
in the /? ,  auricom us complex are therefore p rob­
ably now threatened with extinction.

A c know ledgem en ts . My sincere thanks are due to 
Professor J. A . N annfeldt, U ppsala, and to the late 
D r G . M arklund,|H elsingfors,|for valuable information 
and stimulating discussions. In addition Professor  
N annfeldt kindly kept me informed about recent 
acquisitions o f  G old ilocks in U P S, and read through 
the manuscript critically. I am also greatly indebted  
to the D irectors o f the Herbaria and to the many 
private persons who have kindly put material at my 
disposal.

References

A hti, T . & Häm et-Ahti, L. 1971: Hem erophilous 
flora o f  the Kuusamo district, northeast Finland, 
and the adjacent part o f Karelia, and its origin. 
Ann. Bot.  Fenn. 8: 1-91.

Frödin, J. 1958: Med Linné på östsvenska strand­
ängar. N o v a  A c ta  Reg. Soc. Sci. Upsal. 4 Ser.,  
1 7 : 1-59.



302 E r ik  J u lin BO T. N O T IS E R  130 (1977)

H esse lm an , H . 1897: N å g ra  iak ttag e lse r ö fver v ä x te r­
nas spridning. B o t. N o tise r  /5 97 :97 -112 .

H u ltén , E . 1971: A tla s  ö ver växternas u tbredn ing  i 
N o rd en . Ed. 2. S tockho lm .

H y lan d e r, N . 1943: D ie G rassam eneinköm m linge 
sch w ed isch e r P arke  mit b e so n d e re r  B erück ­
sichtigung d e r H ie rac ia  silvatic iform ia. Sy  m b. B o t. 
U psal. 7 (1 ).

-  1953: N o rd isk  kärlvä x tflo ra  1. U p p sa la .
Ju lin , E. 1964 a: N å g ra  o rd  om  Sveriges m ajranunkel- 

flora. S ven sk  B o t. T idskr. 5 8 :27-30.
-  1964 b: E ine neue skan d in av isch e  Sippe des 

R a nuncu lus m onophy llu s. S ven sk  B o t. Tidskr. 58: 
486-490.

-  1965: D e r F o rm e n k re is  d es R anuncu lus auricom us 
L. in S chw eden  l .A r k .  B o t., 2 S er ., 6 :29-108 .

-  1967: D e r F o rm e n k re is  d es R anuncu lus auricom us 
L . in S chw eden  4. A rk. B o t., 2 S er ., 6 :243-308.

-  & N an n fe ld t, J . A . 1966: D er F o rm en k re is  des 
R a nuncu lus au rico m u s L. in S chw eden  3. A rk. 
B o t., 2 Ser., 6: 163-241.

M alm gren , U . 1970: H a lls ta h a m m a rs  na tur och flo ra .  
U ddevalla .

M ark lund , G . 1954: F röb ildn ing  u tan  befruk tn ing  och 
därm ed  sam m anhängande m ångform ighet hos 
väx ter. Soc. Sei. F enn . Å rsb o k  31 B: 1-23.

-  1961: D e r R anuncu lus au ricom us-K om plex  in F in n ­
land 1. Fl. F enn . 3.

-  1964: En fö r m ellersta  N o rrlan d  och den västny- 
ländska  svenskbygden  gem ensam  m ajranunkel. 
S ven sk  Bot. Tidskr. 58: 18-26.

-  1965: D er R anuncu lus au ricom us-K om plex  in F in n ­
land 2. Fl. Fettn. 4.

-  & R ousi, A . 1961: O u tlin es o f  evo lu tion  in the 
pseudogam ous R a nuncu lus au rico m u s group in F in ­
land. E volution  /5 :5 1 0 -5 2 2 .

O lo fsson , P. 1961: R a nuncu lus au ricom us-g ruppen  i 
V ård ö  (Åland). A cta  S o c . F auna  FI. F enn. 76: \- 4 1 .

R asch , W . 1970: E inige S ippen von R anuncu lus 
auricom us F . s. str. aus G o tla n d  (Schw eden). 
S ven sk  B ot. Tidskr. 64:429^159.

V edin , P. J. 1939: D et fo rn tid a  fisk e t vid norrlands­
kusten . G ävleboham nar u n d er gångna  århundra­
den. G äv le .
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polyploid com plex which has now reached the mature stage and is exclu sively  com posed  
of high polyploids. Som e deviating numbers are probably derived from the euploid series. 
The nature o f the intergradation and diversity in the com plex and the role o f hybridiza­
tion are discussed. Tw o new subspecies are proposed to cover the truly arctic representa­
tives o f the C. arcticum  group. C. arcticum  ssp. procerum  (Lange) Böcher com b. nov. 
seem s to be restricted to Greenland and W Spitzbergen, while C. arcticum  ssp. 
hyperboreum  (Tolm.) Böcher com b. nov. extends from N E  Canada to N ovaya  Z em lya  
but does not occur in Scandinavia. C. arcticum  ssp. arcticum  is atlantic-montane centering  
in the Faeroes and radiating to Scotland, Scandinavia, Iceland and southernm ost G reen ­
land.
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Hultén (1956) treated the C erastium  alpinum  
complex as a “ case of worldwide introgressive 
hybrid ization“ . W ithout denying hybridization 
to be fundam ental for the understanding of the 
structure and origin of the complex it may be 
advantageous to visualize this taxonomically 
troublesom e group as a polyploid complex. It is 
not the intention to unravel the C. alpinum -C . 
arcticum  complex in detail,  but to discuss it in 
the light o f  experiences gained from other 
polyploid complexes.

T he classical polyploid pillar complex co m ­
prises basic diploid taxa, which are morpholog­
ically distinct and reproductively  separated, and 
polyploids which intergrade and form series 
of poorly defined entities. T h is  model is im­
possible to transfer directly to the situation in 
the C. a lp inum -C . arcticum  complex. This 
complex has reached a level higher than tetra- 
ploidy, and clearly belongs to the category of 
mature complexes. Stebbins (1971) assumes that 
such com plexes originated during Pleistocene 
and Pliocene.

Polyploid complexes conta in  at the higher

ploidy levels entities which cannot be regarded 
as species in the traditional sense. T hese  entities 
are neither uniform, nor well dem arcated . On 
the o ther hand they may represent ch a rac ­
teristic, perhaps com m on cha rac te r  com bina­
tions which are either resulting from a p re ­
ference to certain environmental conditions or 
are due to historical events (survival and isola­
tion in refugia, changes in b io type contents  
during migrations). T axonom ists  would, in such 
cases, have to use their experience  by est im at­
ing which characters  they would prefer when 
they have to draw  more o r  less artificial 
demarcation lines between the enti ties. In a case 
like C. a lp in u m -C . arcticum  ecological and geo­
graphical evidence should be considered to ­
gether with the morphological and cytological 
facts.

H ybridization

T h e  C erastium  a lp inum -C . arcticum  complex 
falls naturally into two groups, the C. arcticum

21 -  Botaniska N otiser
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group with 2n = 54 ,  108 and the C. alpinum  group 
with 2n = 7 2 ,  144.

Asplund (1918) d iscusses the possibility of 
hybridization between C. a lp inum  and C. arcti- 
cum . H e says that although hybrids have been 
recorded from Scandinavia it is doubtful w hether  
intermediate specimens in the high Arctic should 
be evaluated as hybrids. H e re  the species are 
autogamous and the interm ediate  specimens do 
not produce bad pollen which is the case with 
Scandinavian hybrids. A ccord ing  to W arming 
(1920) C. alpinum  and C. arc ticum  (‘ C. la ti­

fo l iu m ” ) from D ovre, N o rw a y ,  are  usually self- 
pollinating or, where the plants locally are 
gynomonoecious, the female plants are probably 
pollinated by insects. Judging from the available 
chrom osom e counts crossing may be difficult. 
C. alpinum  seems to consist mainly of octoploids 
(2n = 72) while C. arcticum  is most often dodeca- 
ploid (2n = 108). Fertil ization be tw een  gam etes  
with n = 3 6  and n = 54 may not be easy and no 
plants with 2n = 9 0  have been recorded.

Possible origins of Cerastium arcticum

In the C erastium  a lp in u m -C . arc ticum  complex 
no diploid original species have  been recorded. 
But it seems justified to d iscuss the alpine 
C. latifolium  group as a relatively original and 
perhaps ancient group. A ccord ing  to counts  by 
Favarger  & Söllner (1949) and Söllner (1952, 
1953) the C. latifolium  group consis ts  o f  tetra- 
ploids (2n =  36). T he  species (C. la tifo lium , C. 
uniflorum  and C. p ed u n cu la tu m ) vary a great 
deal and intermediates have been described, 
but according to Merxmiiller (1950) the many 
forms may largely be modifications and not 
species hybrids. The  species o f  the C. la ti­

fo lium  group resemble m em bers  o f  the C. arcti­
cum  group to such an ex tent that they can be 
thought of as possible ances tors  o f  C. arcticum  
s . l .

Söllner (1953) was the first who discussed 
the evolution of the polyploidy in the C. arcti­
cum  group. He suggested that C. arcticum  
ssp. arcticum  (“ C. ed m o n d s to n ii" )  with 2n =  108 
might have arisen after ch ro m osom e  doubling in 
a theoretical hexaploid, which might in turn be 
the result o f  a cross be tw een  C. a lp inum  (2n =  
72) and C. latifolium  (2n =36) .  It is not unlikely 
that C. latifolium  s.l. is one  of the ancestors  
o f  the C. arcticum  group, but it is difficult to

imagine that C. a lpinum  could have contr ibu ted  
with as much  as two genom es each with 18 
chrom osom es .  A n y w ay ,  the type o f  p u b escen ce  
of C. arc ticum  ssp. arcticum  is very  unlike that 
of C. a lp inum . It is probably im possible  to  point 
out a recen t taxon  which could have been  the 
other ancestor.

As the first s tep  in the evolution  one should 
perhaps suggest the formation  o f  a tr iploid 
hybrid be tw een  a species related to C. la tifo lium  
(2n = 36) and an extinct, diploid “p re -a lp in u m ” 
(2n =18).  T h e  hybrid (2 n = 2 7 )  would probably 
be sterile and by doubling give an allohexaploid, 
fertile entity  with 2n = 54. Again this might, after 
a second doubling, give rise to plants with 2n = 
108. If  tw o allohexaploids o f  slightly different 
origin and genetical constitu tion  w ere jo ined , 
the final step  would result in double  allo- 
dodecaploids. A ccord ing  to this schem e C. 
arcticum  might be polyphyletic, a possibility 
which would fit in with the taxonom ic  sub­
division o f  the species given below.

Although m ost of the counts  referable to 
C erastium  arcticum  s.l. are dodecaploid  (2n = 
108), two hexaploid counts  (2 n = 5 4 )  are m en ­
tioned by L öve & Löve (1975), one from G re e n ­
land (B öcher  & Larsen 1950) and one from 
Mt Chibiny (K ola Peninsula) by Sokolovskaja  & 
Strelkova (1960). Both counts  are  listed under 
C. hyperboreum  Tolm . by Löve & L öve (1975), 
presumably  since Böcher et al. (1968) mentioned 
2 n = 5 4  for C. arcticum  var.  vestitum  Hult. 
which w as listed as a synonym  for C. hyper­
boreum  by H ultén  (1956).

With regard to  the material from Kola very 
little information is given by Sokolovskaja  & 
Strelkova (1960). They  refer their plant to 
C. a lp inum . T h e  material from G reen land  is 
discussed u nder  C. arcticum  ssp. procerum  
below.

Cerastium arcticum Lange ssp. arcticum

C. edm on dston ii (W ats.) M urbeck & Ostenfeld in 
Bot. N otiser  1898 p. 246 (1898) -  C. arcticum  ssp. 
edm ondston ii (W ats.) L öve & L öve in A cta Horti 
G otoburgensis 20 p. 110(1956).

It seems impossible to maintain ssp. edm ond­
stonii as a separa te  entity because  the type of 
C. arcticum  from S G reen land  and Iceland is 
almost identical to material from Iceland and the 
F aeroes  referred  to C. edm ondston ii (Fig. 1).
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Fig. 1. C erastium  arcticum  ssp. arcticum . -  A: Part 
o f the type material. The plant is from a nunatak 
at Prince Christian Sund N o f  Kap Farvel, SE  
Greenland (leg. Sylow , 7.1881). It was used as a 
model for the illustration in Flora Danica Plate 
2963. -  B: Part o f the type material, showing type 
o f  pubescence. -  C: A  specim en from the Faeroes 
(N ordreöerne, loc. 118, the Botanical Investigations 
o f  the F aeroe Islands 1960-61).

Thus, according to the rules, the name C. 
arcticum has to cover plants which originate 
from environments which are not typically 
arctic, e.g. the Faeroes, the Shetlands, Scotland 
and the Kap Farvel area in S Greenland. 
C. arcticum  is very typical and very uniform 
in the Faeroes. According to Ostenfeld “C. 
edmondstonii” is “ pretty distinct from the 
alpine C. latifolium but verges towards another 
alpine species C. unißorum". He concludes 
that the Faeroese plant belongs to a small north- 
Atlantic group of species (e.g. Alchemilla 
faeroensis) which is common all over the 
Faeroes but otherwise has a limited distribu­
tion. This view was also held by Simmons 
(1906) who doubts that the true “ C. edmond­

stonii" is present on Greenland. After having 
studied the rich material labelled C. edmond­
stonii in C I have come to a similar conclusion. 
This taxon appears to be very distinct. It is 
common on all the islands but less frequent 
in the lowlands (Hansen 1966 map p. 49, 
"C arcticum"). From this centre it radiates 
towards Iceland and the coastal mountains in 
S Greenland, Scandinavia and Scotland, but 
many populations found in these areas are less 
typical, perhaps because they have undergone 
introgression from other dodecaploids which 
they have met. Icelandic specimens referred 
to C. arcticum  var. vestitum  are clearly inter­
mediate.
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A

Ce r a s t luir. arc£lcuroj 

N-exposed rock-crevT

B
Fig. 2. Cerastium arcticum  ssp. procerum. -  A: The type m aterial, from W G reenland (Holm & Warming 
1884). -  B: Specim ens from the head of the Buksefjord, G reenland, 53°56’ N (leg. Jon Feilberg, G .B .U . 5565). 
It has grown in north-exposed rock-crevices. Note reduced num ber of flowers but long internodia.

The number 2n = 108 was attached to C. 
arcticum  Lange by Löve & Löve (1975). 
However, in their paper on the Icelandic flora 
(Löve & Löve 1956) they say that Icelandic 
material of two types which they call ssp. 
arcticum  and ssp. edmondstonii as well as plants 
which appear to be fertile hybrids between 
them have 2n=108. The same chromosome 
number was given for “ ssp. edm ondstonii” 
from the Shetlands (Söllner 1953) and Scotland 
(Brett 1954).

Brett (1954) reports formation of multivalents 
in C. arcticum  from Scotland but adds that the 
disjunction of the chromosomes appeared to be 
regular. However, in a flower bud from Snow­
don, meiosis was highly deviating with unpaired

chromosomes, laggards, bridges and fragments 
in every PMC. A few seedlings had 2n = c. 126 
which might be explained as the results of 
hybridization.

Cerastium arcticum ssp. hyperboreum (Tolm.) 
Böcher comb. nov.
Basionym: C. hyperboreum  Tolm atchev in Skr. Sval­
bard Ishavet 34 p. 6, Plate I Fig. 1 (1930)- C .  arcticum  
var. sordidum  Hultén in Svensk Bot. Tidskr. 50 p. 456 
(1956) -  C. arcticum  var. vestitum  H ultén in Svensk 
Bot. T idskr. 50 p. 453 (1956).

Hultén (1956) did not accept Tolmatchev’s 
C. hyperboreum  as a distinct species. Instead, 
he referred the material to his two varieties C.
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arcticum  var. sordidum  and var. vestitum . T he  
two varieties are not well separated morpholog­
ically, although I prefer to keep var. sordidum  
as a variety under this subspecies.

C. arcticum  ssp. Hyperboreum  seems to be 
well circumscribed ecologically and geographic­
ally, being typically arctic, ranging from N E  
A m erica and G reen land  to Spitzbergen and 
N o vay a  Zemlya. It does not reach Scandinavia. 
A reas  w here ssp. Hyperboreum  and ssp. arc­
ticum  overlap are W Spitzbergen, N Iceland, 
middle G reen land ,  N E  L abrador and S Baffin. 
This area needs to be investigated more ca re ­
fully. My impression is that the occurrence  
of ssp. procerum  in G reen land  and W Spitz­
bergen complicates the matter, at least as far as 
G reen land  is concerned.

T he  chrom osom e num ber 2n = 108 has been 
reported for material that clearly belongs to 
this subspecies. Holmen (1952) states this n um ­
ber for plants collected by him in Peary Land, 
and the material from this area belongs almost 
exclusively to var. sordidum . H o lm en ’s count 
was referred to in Böcher et al. (1968 p. 129).

T h e  material with 2n =  108 (n = 5 4 )  from 
Clavering Island in N E  G reenland  (J0rgensen 
et al. 1958 p. 57, Fig. 85) also probably 
belongs to var. sordidum  or var. vestitum  which 
are abundant on that island. H ow ever ,  there 
are no specimens bearing indication regarding 
the ch rom osom e numbers.

Cerastium arcticum ssp. procerum (Lange) 
Böcher comb. nov.
Basionym: C. alpinum y  procerum  Lange in M eddel. 
Grpnland 3 p. 245 (1887) - C .  arcticum  var. procerum  
(Lange) H ultén in Svensk Bot. Tidskr. 50 p. 451, 
Plate III Fig. 1 (1956).

T h ere  is no doubt about the existence in G re e n ­
land of a coarse and tall, not densely tufted 
entity  which has a type of pubescence re ­
miniscent of that in C. arcticum  ssp. arcticum  
but which is very different in other respects. 
Lange (1887) draws attention to the divaricate 
cym es and the long pedicels, characters  that 
seem to be very useful. I prefer to evaluate the 
taxon as a subspecies mainly because it seems 
to cross  occasionally with o ther  m em bers o f  
the 108 ch rom osom e group. T h e  material to be 
regarded as the type was collected in W G re e n ­
land in 1884 by Holm and Warming (Fig. 2 A).

Fig. 3. C erastium  arcticum  ssp. proceru m . -  A: 
Material grown from seeds from Fredskild 797. -  
B: Detail.

In 1957 Bent Fredskild  co llected  a very 
vigorous, 30 cm tall, loosely tufted plant at 
Sermermiut S of Jakobshavn ,  W G re e n la n d .  T he  
plant (Fredskild 797) grew in m anured  soil. 
Plants grown from seed had 2n =  108 and were 
lower and had shorter  leaves (Fig. 3). T he  
original plants as well as the offspring had green, 
pubescent leaves but no alp inum  hairs. T hey  
clearly belong to ssp. procerum . F redskild  5659, 
Perdlertutkuat,  69°58’ lat. N ,  N ordfjord ,  Disko 
Island is very similar, being abou t 30 cm, 
loosely tufted with 6-7 cm long pedicels and 
ripe capsules measuring up to 2 cm. It is also 
green, not lanate, and has long and narrow, 
tapering-pointed sepals. It grew in a south- 
exposed knee-high Salix  shrub, in o ther  words 
under favourable conditions. A n o th e r  specimen 
from a moss-m arsh  by a b rook  in the same 
locality reached a height o f  16 cm and had 
smaller leaves, but the same long pedicels and 
capsules. H ere  the cymes are reduced  to one 
flower on a long, often projecting pedicel,  
cf. similar specimen from Buksefjord  (Fig. 2 B).

A hexaploid collection (2n=: 54) m entioned by
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Böcher & Larsen  (1950) was originally referred 
to var. vestitum  due to its type o f  pubescence. 
H ow ever ,  considering the habit and leaf size 
it is clearly m ore  suitably accom m odated  in 
ssp. procerum . T he  plants (Jakobsen 882, 
2.9. 1947, N iaqorna t ,  70°47’ lat. N ,  53°40’ 
long.) seem to have been loosely tufted with 
8-12 cm long stems and cym es of (l-)2(-4) 
flowers. T h e  sepals are tapering with scarious 
margins and acu te  apices. T he  petals are twice 
as long as the sepals. Leaves, stems and pedicels 
are pubescent with long, light yellowish hairs 
and short glandular ones particularly on the 
stems and pedicels. T he  pedicel o f  the lower­
most flower in a cyme of three often projects 
at almost right angles to the stem below.

Both hexaploids and dodecaploids have thus 
been found in ssp. procerum . T h e  principle 
o f including races with different chrom osome 
numbers under the same name has been used 
in o ther polyploid complexes, e.g. the Phacelia  
magellanica  complex (Heckard 1960) or the 
Campanula rotundifolia  complex (Böcher 1960).

The Cerastium alpinum group

T he  many counts  cited in Löve & Löve (1975) 
show that most plants o f this group are octo- 
ploids (2 n= 72 ) .  H ow ever ,  Brett (1954) found 
2 n = c .  144 in material of "C. alpinum "  from 
Abisko in N Sweden.

Among the octoploids are C. alpinum  ssp. 
alpinum  and ssp. lanatum  (Lam.) Simk.,  C. 
glabratum  H artm . (C. alpinum  ssp. glabratum  
(Hartm.) Löve & Löve), C. regelii Ostenf. and 
C. beeringianum  Cham. & Schlecht.

Some additional records are mentioned below 
together with a few remarks.

C. alpinum ssp. lanatum. -  Angmagssalik, E Green­
land (coll. T. Hatting 1958). B 29. 2n= 72 , n = 36  -  
Disko, Lyngmarksfjeldet, 300 m (coll. TWB). B 21. 
2n= 72 -  Qapiarfik N of Jakobshavn, W Greenland 
(coll. TWB). B 32. 2n= 72, n = 3 6 . During anaphase 
1 some bridges were observed while acentric frag­
ments could not be detected. -  Kangersuneq S of 
Christianshåb, W Greenland (coll. TWB). B 35. 2n = 
72 -  Hasselsfjeld, Sdndre Strpmfjord, W Greenland. 
B 4832. n= 36 . During anaphase I a number of uni­
valents were observed lagging. n = 3 6  was counted at 
anaphase II which appeared almost normal -  Akureyri, 
Iceland. B 38. 2n =72. The cultivated plants had small 
leaves with densely spaced long white hairs.

C. glabratum. -  Ankerlien, Kåfjorddalen, Troms,

Norway (coll. G. Halliday). 2n = 7 2  was counted in 
plants raised from seeds.

C. regelii or perhaps C. arcticum  x  regelii. -  Ny- 
Ålesund, W Spitzbergen (coll. N . Foged 1958). 
2n = 82-86. A few seedlings gave rise to plants which 
were close to C. regelii. They died before a close 
study was possible.

C. beeringianum  ssp. terrae-novae (Fern. & Wieg.) 
Hult. -  Montreal. Counts of root-tip mitoses resulted 
in a number lower than 72 (perhaps 68). The plants 
grew perfectly well and resembled those pictured by 
Hultén (1956 Plate V).

Discussion

The C erastium  alpinum -C . arcticum  com plex 
is a m ature  high polyploid com plex , bu t fol­
lowing the thoughts  o f  S tebbins (1971 p. 169) 
it has to  be considered  as being am ong the 
declining com plexes w here the diploid ances tors  
have becom e extinct.  H o w ev e r ,  although being 
mature and without ample possibilit ies of fu r ther 
increase in ploidy the complex is not evolu- 
tionarily stagnant. Jqrgensen  et al. (1958) discuss 
hybrids be tw een  entities belonging to the two 
euploid series (C. alpinum  and C. a rcticu m ), 
thereby approaching the views advanced  by 
Hultén (1956). Also the deviating num bers  found 
by Brett (1954) and by me (in a plant related 
to C. regelii) suggest that c rossing  can still take 
place even at a high polyploid level and in spite 
of most entities usually being autogam ous.

H o w ev er ,  crossing betw een  recent high poly­
ploids is probably of secondary  im portance for 
the unders tanding of the intergradation and 
variation in the complex. Alloploid evolution 
involving crossing betw een genom es of 9 or 
18 ch rom osom es  and doubling o f  the hybrid 
products has probably taken place as repeated 
cycles tw o or three times in both groups. T he  
resulting entities which we see today may be 
com posed  of up to 12 or 16 genom es each with 
9 chrom osom es. T h e  genom es have different, 
although related, genetic constitutions and 
usually many genomic parts  are present 2-8 or 
more times enabling perm anent heterozygosis 
for several alleles o f the sam e genes, which 
serves as a buffer against genetic change. High 
polyploid entities thereby have firmiy incor­
porated a great ecological versatility but have 
not lost the possibility o f  gene exchange. In 
our case  where the various genom es probably 
contain considerable genetic material in common 
with the original now extinct diploids we may



BOT. N O T IS E R  130 (1977) C erastium  alpinum  and  arcticum  309

set up a model according to which each speci­
men (biotype) is com posed of different num­
bers o f modified (genetically changed) basal 
genom es which we might call “la tifo lium " , 
" la n a tu m " , " a lp in u m " , “ g labra tum ” and
"reg e lii" . A low number o f such modified 
alpinum  genom es and a higher number from 
latifolium  might give C. arcticum  ssp. arcticum , 
while ssp. procerum  might contain modified 
latifolium , alpinum  and glabratum  genom es and 
ssp. hyperboreum  would perhaps mainly involve 
modified latifolium  and lanatum  genomes.

The great ecological amplitude in the arcticum  
group enables it to find suitable ecological 
niches from the maritime foggy and subarctic 
Faeroe mountains (ssp. arcticum ) to the deserts 
o f high arctic Peary Land (ssp. hyperboreum ). 
But at the same time we find a more or less 
clinal transition from green subglabrous rather 
loosely tufted small-leaved biotypes to grizzled, 
hairy, more densely tufted or pulvinate ones. 
A s we proceed to low-arctic middle W G reen­
land we gradually find relatively high-growing, 
loosely tufted, subglabrous, rather large-leaved 
biotypes. These transitions suggest that a selec­
tion is taking place or has taken place among 
the multitude o f available combinations in the 
com plex. Therefore the transitional types should 
not be regarded merely as hybrids between  
well circumscribed taxa. They may largely be 
due to long-time selection o f the best adapted 
combinations within this wide-ranging polyploid 
com plex.

A ckn o w led g em e n ts . T he  w riter is indebted to  D rs 
Bent F redsk ild  and Knud Jak o b sen  for kindly lending 
me v o u ch ers o f p lants w hich w ere studied cytological- 
ly and  to  M r H . E lsted Je n sen  for photographing  
the p lan ts  referred  to in the p resen t paper.
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Studies in African Cyperaceae XVI 
New taxa of Isoiepis R. Br.

Kåre Arnstein Lye and Richard Wheeler Haines

L ye, K. A . & H ain es , R. W. 1977 09 15: S tudies in A frican  C y p e race ae  X V I. N ew  taxa  
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Iso iepis m eruensis  R. H aines & K. L y e  sp. nov. a n d / ,  se ta cea  (L .) R. Br. var. aberdarica  
R. H ain es & K. L ye var. nov. are  d escribed  and illustrated  from  E ast A frican  m aterial. 
I. m eruensis  is re lated  to  I. cernua  (Vahl) R oem . & S ch u lt., but has larger sp ike le ts , 
glum es, c rested  a n th e rs  and a d ifferen t nutlet. I. se ta cea  var. aberdarica  differs from  
var. se ta cea  in the cu lm -base and has m ore reduced  leaves. O ne new  com bination  is 
m ade, viz. I. trollii (K iik en th .)  K . L y e  com b. nov.

K åre A rn ste in  Lye, D ep a r tm en t o f  B o ta n y , A gricu ltu ra l U niversity o f  N o rw a y , N -I432  
Å s-N L H , N orw ay.
R ichard  W heeler H a in es , D ep a r tm en t o f  A n a to m y , U niversity  o f  Tasm ania , H obart, 
A ustra lia  7001.

Isoiepis meruensis R. H aines & K. Lye sp. nov. -  
Fig. 1

H erbae  an n u ae , g labrescen tes. C ulm us  1-15 cm  altus 
et 0 .2 -0 .4  mm latus. Folia  ad vaginas red u c ta . A nthe la  
s im plex , 1-2-spiculosa. Sp icu lae  2 .5 -5 .0  m m  longae 
et 1 .5-2.0 m m  latae, 15-25-florae. S q u a m a e  dense 
im brica tae , o v a tae , ob tu sae , fu scae , 1 .2-1.4 mm 
longae; carina  v iridis. S ta m in a  3. S ty lu s  trifidus. N u x  
0 .7 -0 .8  mm longa et 0 .7 -0 .8  mm lata , globosa, 
co nsp icue  ap icu la ta , b runnea , m inute p unctu la ta .

Typus specie i:  V esey -F itzG erald  6295, 3 .V I. 1969. 
T an zan ia , A ru sh a  N ational P ark , M eru  C ra te r , N jeku  
gorge, 8400 ft (EA  holotype).

A slender annual with 5-15 cm long and 2-4 mm 
thick culms and rather conspicuous brown or 
purple leaf-sheaths. Lea f-b lades  absent or co n ­
sisting o f  an up  to 1 mm long limb; very  rarely 
an up to 2 cm long leaf-blade is found. In ­

flo rescen c e  a terminal spike, o r very rarely with 
two spikes. Major inflorescence-bract glume­
like, bu t with a short leafy limb, not over­
topping the spikelet except in im m ature spike­
lets. Sp ike le ts  ovate to conic, 2 .5-5.0 mm long 
and 1.5-2.0 mm wide, 15-25-flowered. G lum es 
1.2-1.4 mm long, light to dark  reddish-brown, 
b roadly ovate  with a rounded  apex, a green 
midrib which ends below the apex, and several

minor lateral nerves; marginal uncoloured 
b o rder  present. S tam ens  3; anthers with a 
prom inent projection. S ty le  short but with 3 
long branches . N u tle t 0 .7-0.8 mm long and 
0.7-0.8 mm wide, tr iangular, rounded in outline 
and with a short apiculus; surface brown, 
minutely punctate.

In edge of m uddy pool, 2560 m (8400 ft). 
Only known from the type collection.

This  species is som ewhat similar to I. cernua  
(Vahl) Roem. & Schult. ,  but has larger spike­
lets and glumes, apiculate anthers  and a different 
nutlet.

Isoiepis setacea (L.) R. Br. var. aberdarica 
R. Haines & K. Lye var. nov. -  Fig. 2
H erb a e  p e ren n es , g lab rescen te s. R hizom a  e recta . 
C ulm us  3-10 cm  altus et 0 .3 -0 .6  mm latus. Folia  bis 
2 cm  longa vel ad vaginas reducta . A n th e la  sim plex, 
1-2-spiculosa. Sp icu lae  3-5 mm longae et 1.5-2.5 mm 
la tae , o v a tae , fu scae , 10-15-florae. S q u a m a e  dense 
im brica tae , 1.5-1.8 mm longae, o v a tae , b runneae  vel 
fu scae ; carina  v iridis. S ta m in a  3. S ty lu s  trifidus. 
N u x  0 .8 -1 .0  mm longa et 0 .7 -0 .8  mm lata , obovata , 
stria tu la , consp icue  apiculata .

T ypus speciei:  Lye 74/86, 1974. K en y a , A berdares 
M ts , n ear the road on the W est E scarp m en t, ju s t 
o u tside  M t A b erd ares N ational P ark  (EA  holotype).
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Fig. 1. Isolepis m eruensis. -  A: H abit, x 0 .5 . -  B: 
Shoot-base, magnified. - C :  D etail from culm showing  
throat o f leaf-sheath. - D ,  E: Mature and young spike- 
let with bract. -  F: Atypical in florescence with 2 
spikelets. -G :G lu m e . - H :  Crested anther. -T A c h e n e  
with 3 filam ents. -  J: Style with 3 long branches. -  
Drawn from the holotype.

Fig. 2. Iso lep is se ta cea  var. a berdarica . -  A , B: Habit, 
x 0 .5 . -  C , D: Shoot-bases, magnified. -  E: Detail 
from culm show ing throat o f leaf-sheath with leaf- 
blade. -  F: D etail from culm show ing throat o f  leaf- 
sheath without leaf-blade. -  G , H: Inflorescences 
consisting o f  2 and 1 spikes respectively . -  I: F low er 
consisting o f  3 stam ens and a gynoecium  with 3- 
branched sty le . -  J: Mature achene. -  Drawn from 
the holotype.

A low perennial forming flat and rounded  tus­
socks 8-15 cm in d iameter; the cen tre  o f  the 
tussock consisting of num erous c row ded  slender 
and branched rhizomes, rooting at the nodes. 
B ranches  extra-axillary in origin, each branch 
ending in a g roup of curved culms. C ulm s 
3-10 cm long and 0.3-0.6 mm thick, som ewhat 
flattened, glabrous. Earlier culms with several 
nodes and bearing leaves with grey to  brown 
sheaths and long green channelled limbs, later 
with only two nodes, one at the base  o f  the 
bud-subtending prophyll,  the o th e r  at the base 
of a tubular limbless sterile sheath. In florescence

a solitary spikelet or an anthela  consisting 
of two sessile spikelets. Inflorescence-bracts 
glume-like, but the excurren t green midrib some­
times longer than the spikelet. Sp ikele ts  3-5 mm 
long and 1.5-2.5 mm wide, ovate ,  brown, 10-15- 
flowered. G lum es  1.5-1.8 mm long, oval, con­
cave, light to  dark brow n with usually shortly 
excurrent green midribs, all fertile. Stam ens  3. 
Style  with 3 branches. N u tle t 0 .8-1 .0  mm long 
and 0.7-0 .9  mm wide, grey, triangular, obovate 
to a lmost rounded in outline, and with a short 
apiculus; surface longitudinally ridged with 
transverse  bars ,  shiny.

KWH A  A
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In mountain-moorland, on soil newly laid bare. 
Only recorded from Aberdares Mountains in 
Kenya.

This variety differs from var. setacea  in 
having a different culm base, shorter bracts 
and more reduced leaves.

Isolepis trollii (Kiikenth.) K. Lye comb. nov.
B a sio n y m : S c irp u s  tro llii K iik en th . in F ed d es R epert. 
53 p. 72 (1944).

T h e  typ e  is from  the U lugu ru  M ou n ta in s in T a n ­
zan ia  (Troll 4916; B).





Fragilaria lata, a new diatom species 

Ingemar Renberg

Renberg, I. 1977 09 15: Fragilaria lata, a new diatom species. Bot. Notiser /50:315-318 
Stockholm. ISSN 0006-8195.

Fragilaria lata (Cleve-Euler) Renberg comb. nov. is described and illustrated with light 
and scanning electron micrographs. It is compared with Synedra parasitica, F. construens 
and F. constricta.
Ingemar Renberg, Department o f  Ecological Botany, University o f  Umeå, S-901 87 Umeå, 
Sweden.

In the palaeolimnological investigation o f  the 
lake Prästsjön , province of V ästerbotten , 
northern Sw eden, a rich material of a number 
of Fragilaria  species was obtained (Renberg 
1976). O ne of these, at that time simply called 

Fragilaria  sp. a, is here described as Fragilaria  
lata, and four subspecific taxa of Synedra  
parasitica  (W. Sm.) Hust.  and one of Fragilaria 
construens  (Ehr.) G run .  published by Cleve- 
Euler (1953) are shown to be synonym ous with 
F. lata.

Material and methods

The museum slides studied (from S and S-PA) are 
those present in A. Cleve-Euler’s and Å. Berg’s col­
lections which are labelled with the names of lakes 
cited by Cleve-Euler (1953) as the localities for the 
subspecific taxa of 5. parasitica  and F. construens 
in question. A number of slides in R. W. Kolbe's 
collection (S-PA) have also been examined.

My own collections, from a number of lakes in 
Västerbotten and Lapland, consist of subfossil 
material from sediment cores, recent material from 
surface sediments and samples of the epiphytic and 
planktic diatom floras.

The description is based on specimens collected 
in the lakes Prästsjön and Lillträsket in the province 
of Västerbotten. In certain samples in the sediment 
core from Prästsjön, valves of Fragilaria lata com­
prise about 5 % of the total number of diatom valves 
found (Renberg 1976). The type material, on the 
other hand, as well as the other museum material 
examined, contains only single valves.

The light micrographs show specimens taken from

core samples from Prästsjön and surface sediment 
samples from Lillträsket. The valves were cleaned 
with hydrogen peroxide, embedded in Hyrax and 
photographed under a Wild M20 microscope using a 
Photo-Automatic camera and Agfa Gevaert Pan AH1 
film. The scanning electron micrographs were taken 
with a Cambridge Stereoscan S4 and a Jeol JSM-P15 
microscope. The counts of striae were made on light 
micrograph prints at 5000 x magnification.

Fragilaria lata (Cleve-Euler) Renberg 
comb. nov.

Basionym: Synedra parasitica (W. Sm.) Hust. var. 
parasitica (“ var. genuina Mayer” ) f. lata Cleve-Euler 
1953 in K. Sven. Vetenskapsakad. Handl. Ser. 4, 
Bd. 4, No. 1, p. 56, fig. 372 a, e (S-PA).

Synedra parasitica  var. intermedia Cleve-Euler 
1953 p. 57, fig. 372 f.

Synedra parasitica var. subconstricta  sensu Cleve- 
Euler 1953 p. 57, fig. 372 h, non Grunow 1880-1881 
in Van Heurck, Syn. T. 45, fig. 29.

Synedra parasitica “ var. genuina x var. sub­
constricta” Cleve-Euler 1953 fig. 372 i.

Fragilaria construens (Ehr.) Grun. var. binodis 
(Ehr.) Grun. f. bigibba (Cleve-Euler) Cleve-Euler 
1953 p. 35, pro parte, fig. 346 x, y, non fig. 346 w = 
var. bigibba A. Cleve 1895 p. 35, fig. 28, which 
probably is the true F. construens var. binodis.

Cells in ribbon-like colonies or solitary. Frus- 
tules in girdle-view narrowly rectangular, girdle 
very narrow. Length of pervalvar  axis ca  4-5 
gm . Valve mantle striated. Small forms, 
especially, often with short striae, o f  only a few
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Fig. 1. Light micrographs of Fragilaria lata ( x 1000); T  and U are two unusual forms

puncta, on valve mantle be tw een ordinary con­
tinuous striae. Valve face flat, bilaterally sym ­
metrical.  Valve mantle a lmost perpendicular to 
valve face.

V alve shape very variable. Large forms na r­
rowly oblong, deeply constric ted  medially and 
with elongated apices, sometimes slightly 
capitate. Intermediate forms oblong, sometimes 
square, often slightly constric ted  medially and 
with elongated apices, occasionally slightly 
capitate. Small forms either rhombic or almost 
circular, o r rhombic or circular with elongated 
apices.

Length of apical axis 4-35 gm , o f  transapical 
axis 3 -9  p m . A very narrow axial area often 
present,  but sometimes lacking. Str iae punctate, 
ca 50 puncta per 10 gun, radiate, in the middle 
o f the valve face in larger forms, parallel. 
15-17 striae per 10 gim (mean 16) along the 
margin of the valve face, generally one more 
when measured along the axial area. N o  ocellus 
has been observed. Linking spines present on 
the margin of the valve face, even at the apices.

Ecology. In acidic lakes (pH 5-6), probably non- 
planktic.

Slides examined. Norway. Hordaland. Lindås par., 
G åsetjpnn, PEK No. 8, surface sediment, water depth 
10-12 m, leg. Kaland, coll. Aasheim, Bergen, det. 
Renberg.

Sweden. Södermanland  (all leg. Silfversparre, coll. 
Kolbe (S-PA), det. Renberg). -  N acka par., Ulvsjön, 
No. VIII. 40, bottom sample, w ater depth 4.2 m, 
23.111.1948 -  Tyresö par., Långsjön 2, No. VIII. 37, 
bottom sample, water depth 2.4 m, 20.111.1948 -  
Tyresö par., Trehörningen I, N o. VIII. 58, core sample 
from 2 m, 11.1948 -  Österhaninge par., Bylsjön, No.

VIII. 20, bottom  sample, w ater depth 2 m, 18.1.1948.
Västmanland. Ölsjön, bottom  sediment near the 

shore, water depth 0.7 m, 4 .IX. 1941, coll. et det. 
C leve-Euler (S).

Västerbotten  (all leg., coll. (UM E) et det. Renberg). 
-  U m eå par., Prästsjön 142, subfossil sediment, 
14.IV. 1972 -  Um eå par., Lill-Tavelsjöavan, surface 
sediment, 28.11.1974 -  Sävar par., Svarttjärn, surface 
sediment, 12.111.1974 -  Degerfors par., Lillträsket 
430, surface sediment, 15.111.1972.

Å sele lappmark  fall leg. et coll. Berg (S-PA), 
det. C leve-Euler). -  Örträsk par., Ö rträsk 11:1 (right- 
hand coverslip), 1922 -  Örträsk par., Örträsk 8:2 E 
and 8:3 E, 1923 -  Örträsk par., Örträsk 8:4 E, 1923 
(lectotype).

Discussion

Since most o f  the material of  Fragilaria lata  
is subfossil it has been difficult to decide w hether 
this species forms any kind o f  colonies, or only 
occurs  as solitary cells. C olonies ,  or even two 
valves belonging to different frustules yet a ttach ­
ed together,  have never been observed in any 
of the cleaned material which has been studied. 
When sediment samples suspended  in a drop 
o f w ater w ere examined, colonies composed of a 
few cells, jo ined together valve-to-valve, were 
found, indicating that Fragilaria lata  does form 
ribbon-like colonies. T hese  are obviously readily 
d isrupted , as for instance during routine cleaning 
processes.

This  species is probably often overlooked 
because of its small size and its superficial 
resem blance  to Fragilaria construens  and its 
varieties, F. constricta  and Syn e  dr a parasitica  
under the light microscope. T he  characters 
observable  under the scanning electron micro­
scope, how ever,  quite easily differentiate it from
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Fig. 2. Scanning electron micrographs o f Fragilaria lata. -  A -L  X c. 4000, M x  c. 6000.

these species (Fig. 3), but there  are also d istinct 
d ifferences which can be seen under the light 
m icroscope. S. parasitica  has marginal striae , 
F. construens  has a large axial area and F. 
constric ta  is generally larger and has a d ifferent 
valve outline. C ertain  form s o f F. lata  m ay

also be confused w ith F. hungarica  var. tum ida  
C leve-E uler (1953 p. 40, fig. 349 n), see also 
R enberg (1976 p. 148, fig. 5), w hich, how ever, 
has an ocellus and is m ore densely  stria ted .

T he ex ternal shape o f Fragilaria lata  is 
variable. Its  fine struc tu re , how ever, is not.
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Fig. 3. A , B: Light micrographs o f  Synedra parasitica  
(x  1000). -  C: Scanning electron micrograph showing  
the apical ocellus o f 5. parasitica  (x 8 0 0 0 ). - D - F  and 
G: Light and scanning electron micrographs of 
Fragilaria construens  (x  1000 and x 3750 respective­
ly). -  H: Light micrograph o f F. constr icta  (x  1000). 
-  I: Scanning electron micrograph show ing the large­
sized ocellus o f  F. constricta  (x  2400).

dicates  that the observed  variation is not 
continuous. T he  micrographs (Fig. 1) and a 
statistical treatm ent o f  all available da ta  show 
that valve width (length of transapical axis) of 
small and intermediate forms is not less than 
that o f  large forms, but more com m only  the 
reverse  is true. It is therefore uncertain  w hether  
the largest forms (Fig. 1 A -F )  are capable  o f 
yielding the whole spectrum  of forms which 
have  been observed, even though it is a well- 
known fact (Geitler 1932) that the relative 
valve width of pennate  diatom species may 
diminish to a lesser degree than would be 
expec ted  in the course  of repeated  cell divisions.

T h e  investigations carried out up to now are 
too limited to substantia te  w hether  or not the 
observed  range of variation is environmentally  
induced and ecologically significant, o r  gene t­
ically fixed, i.e. w hether  a separation  o f  sub­
specific taxa would be justified within Fragilaria  
lata .

Irrespective o f  size, all valves have about the 
same num ber o f  striae and puncta  per 10 gm . 
Small and intermediate forms were com m oner 
than the large forms in the present material. 
Valves of abnorm al shapes and striation pat­
terns were occasionally encounte red.

T h e  variation in external shape exhibited by 
Fragilaria la ta  is quite reasonable  since valve 
shape in d iatom s becomes gradually simplified 
in the course o f  successive cell divisions (Geitler 
1932). T here  is one fact, how ever,  which in­
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A note on Fuirena ciliaris (Cyperaceae) and related species 

R. W ingfield

W ingfield, R. 1977 09 15: A note on Fuirena ciliaris (Cyperaceae) and related species. 
B ot. N o tise r  130:319-320. Stockholm . ISSN 0006-8195.

Fuirena ciliaris (L .) Roxb. var. apeta la  Wingfield var. nov. is described from Tanzania 
and differences between it and similar ‘apetalous’ varieties o f  related African species  
are pointed out. Additional localities are given for F. m icrocarpa  K. Lye and F. zam - 
besiaca  K. Lye.

R. W ingfield, Botany D epartm en t, U niversity o f  D ar es Salaam , P . O. B ox 35060, 
D ar es Sa laam , Tanzania.

Fuirena ciliaris (L.) Roxb. var. apetala Wingfield 
var. nov.

Orig. coll.: Tanzania, 5 km S o f  Tanga, 1.1. 1970, 
Botany students in DSM  1501 (DSM holotype, EA, 
K isotypes).

A var. ciliaris squamis hypogynis absentibus differt.

Var. ciliaris is much co m m o ner  in the area than 
is var. apetala . I have seen intermediates in 
only one locality (Wingfield 2039). The inter­
mediate plants have some fruits with no hypo- 
gynous scales, and o thers ,  sometimes in the 
same head, with one or rarely two scales of 
normal F. ciliaris appearance . The scales are 
fully developed when present.

T h e  intermediate plants w ere growing mixed 
with both varieties, the ratio of var. ciliaris to 
var. apetala  (including intermediates) being 
about 15: 1. T he  intermediates are less frequent 
than var.  apetala  but I give no ratio, since in 
order  to be sure a plant is not intermediate, 
one would have to examine every  flower, which 
is impracticable. O ut o f  about 300 plants from 
this site, examined quickly, I found only four 
intermediates.

T he  new variety is readily distinguishable 
from F. m icrocarpa  K. Lye on fruit characters 
(the charac te r  states o f  F. m icrocarpa  are given 
within parentheses): fruit 0 .7 -0 .8 x 0 .5  mm , c. 
3/4 as wide as long (0.5 x 0 .3  mm , c. 1/2 as wide

as long), opaque (translucent), brown when ripe 
(pale green), with more prominent angles, the 
faces o f  the fruit being more or less flat in T . S. 
(markedly convex); also, the m ature  spikelets 
are larger, at least 5 x 1.7 mm, disregarding the 
bristles and the part where the glumes have 
fallen off (up to 4 x 1.5 mm).

It is less easy to distinguish the new  variety 
from F. lep tostachya  Oliv. var. nudiflora  C. B. 
Cl. and from corresponding, theoretically pos­
sible but still unknow n, ‘ape ta lou s’ varieties of 
F. angolensis  (Schinz) K. Lye and F. sagitta ta  
K. Lye.

In F. lep tostachya  and F. angolensis  the ligule 
is hairy, w hereas in F. ciliaris it is nearly or 
quite glabrous (sometimes minutely ciliate). The 
fruit o f  F. lep tostachya  is smaller (c. 0.5 x 0.4 
mm) than in F. ciliaris, with the sides frequently 
more convex (seen from top of fruit), the fruit of 
F. sag itta ta  is larger (0.9-1.1 x 0.5-0 .6  mm 
according to Lye) than in F. ciliaris.

F. lep tostachya , F. angolensis  and F. sag it­
tata are not known to be sympatric  with the 
new variety, their nearest known populations 
being as follows: F. lep tostachya  var. lep to­
stachya , 40 km W of D ar es Salaam , lowest 
altitude 130 m; F. lep tostachya  var. nudiflora, 
560 km W of D ar  es Salaam at 1320 m; F. ango­
lensis, 500 km W SW  of D ar es Salaam (Ruaha 
National Park) and 330 km W N W  o f  Tanga

22 -  Botaniska N otiser
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(Tarangire National Park), lowest alt itude 850 m; 
F. sag itta ta , 380 km W of  D a r  es Salaam, 
lowest alt itude 1080 m. F. tilia ris  var. apetala  
grows between 0 and 40 m.

A dditional collections: Tanzania, 7 km SW of Dar es 
Salaam, Kilwani Pond by Pugu Road, 40 m, 17.7. 
1971, Wingfield 1692 (DSM, K) -  28 km N N W  of  
Dar es Salaam, 200 m S of  Log Cabins,  15.7. 1972, 
Wingfield 2039 (DSM, K; only the intermediates 
from this collection were kept).

Fuirena microcarpa K. Lye

K. Lye in Bot. Notiser 127: 111 (1974).

T he holotype of this species is really Wingfield 
2100 (not 1638 as stated by Lye), the data  Lye 
gives being from 2100. T h e  holotype is at D SM , 
isotypes at C , EA, K, N U ,  MO. N o. 1638, 
which 1 did not send to Lye, but which was 
mentioned on the label of 2100, is the same 
species but from 4 km further west, at D a r  es 
Salaam University cam pus, 14.7. 1971 (DSM, 
EA, K).

The  fruit is relatively narrow er than those of 
F. leptostachya  and F. ciliaris (both of which 
have varieties without hypogynous scales), 
being about 1/2 as wide as long (not 3/4 as in 
the latter species), and is pale green in life 
when shed. The fruit-wall is ra ther translucent 
and glassy-looking (not brown and opaque as in 
the latter two species).

F. m icrocarpa  ranges in height from 5 to 30

cm. It grows mixed with F. ciliaris var. ciliaris 
(3-66 cm tall), but 1 have found no in term ediates  
although 1 have examined several hundred plants 
from mixed populations.

T h e  known altitudinal range o f  F. m icrocarpa  
is 30-910 m.

A ddition al collections: Tanzania, Selous G am e R e­
serve, 8°38’S, 38°29'E, c. 175 m, 15.8. 1976, K. 
Vollesen in MRC 3936 (DSM, EA, K) -  Mozambique,  
Bandula, 910 m, 6.4. 1952, Chase 4548 (BM).

Fuirena zambesiaca K. Lye

K. Lye in Bot. Notiser 127:109 (1974)

This  species was recorded from M ozam bique 
and S E  Tanzania  by Lye. T h e  tw o collections 
cited below extend its know n range: 0°49’S 
to 14°50’S, altitude 0-850 m.

A search at several relevant herbaria (BM, 
BR, D S M , EA, M O , N A , W A G ) by me in D ec. 
1975-Jan. 1976 revealed no fu r the r  collections 
o f  this species, or o f  F. m icrocarpa . The only 
o ther collection of either found at K (S. H ooper  
in letter, June  1973) was one o f  F. zam besiaca  
by Schlieben from near M ad aba ,  near Kilwa 
in S E  Tanzania ,  which is p resum ably  the one 
referred to by Lye.

A ddition al collections: N E  Tanzania, 25 km N N W  of  
Dar es Salaam, sea-level, 15.7.1972, Wingfield 2041 
(DSM, EA, K, MO, N U )  -  Kenya, Tana River, 
Seven Forks, 850 m, 3.3. 1974, S. A . Robertson 206 A  
(DSM, EA, MO: mixed with F. an golen sis  206 B).
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B ernt L p jtn a n t, B o tan ica l In stitu te , U n iversity  o f  A arhus, N o rd la n d sve j 68, DK-8240  
R isskov, D enm ark.

The  taxonomic decisions presented are a result 
o f  determining the orchids collected by the 1st 
and 2nd Danish  Botanical Expeditions to E cua­
dor (Holm-Nielsen & Jeppesen  1968, Holm-Niel- 
sen et al. 1975).

T h e  draw ings o f flow ers and floral parts are  m ade 
from  m aterial p reserved  in FA  A.

Epidendrum aggregatum Lindley 

Lindl. in H oo k er, J . Bot. 3 :84 , 1841.

This rare and conspicuous species, which can 
grow more than 2 m tall and have the appearance 
of a small tree, has hitherto only been known 
from very few collections from Peru.

Schweinfurth  (1959) cites a specimen collected 
in C olom bia , distr. C auca  (von Sneidern 855) 
under the name of E. aggregatum ,  but a study 
of this specimen at A M E S  has shown that it 
hardly belongs to E. aggregatum  because  the 
lateral sepals are acute and not spathulate and 
the floral segments are too large (lateral sepals 
1 5 x 4  mm, petals 1 4 x 2  mm). Furtherm ore ,  
the leaves are b roader  (up to 2.7 cm in contra­
distinction to 1.7 cm in the type o f  E. a g ­
grega tum ).

E cu ad o r, prov. Z am ora-C h inch ipe , road  L o ja -  
Z am o ra , km 33, dry  rocky slopes w ith g rass and 
sc a tte red  sh rubs , 1800-1850 m (79°04' W , 3°59' S),
21.4.1973, H o lm -N ielsen  et al. 4148 (A A U ).

Epidendrum anthoceros Linden &
R eichenbach  f.

L ind. & R chb. f. in Bonpl. 2:281, 1854.

Epidendrum  anthoceros  has hitherto only been 
repor ted  from Venezuela ,  Colom bia (type) and 
Peru (Schweinfurth  1959, Foldats  1970, Dunster- 
ville & G a ra y  1976).

E cu ad o r, prov . N ap o , betw een  C uyu ja  and P apallac ta , 
10 km E o f  P apallac ta  on road to B aeza, rocky slope 
along the  road , 2800-2900 m (78°01’ W , 0C2 E  S),
5 .6.1973, H olm -N ielsen  et al. 6858 (A A U ).

Epidendrum anthropophorum R eichenbach f. 

R chb. f. in Bonpl. 4 :215, 1856.

This  species,  the description of which is based 
upon material of uncertain origin collected by 
Ruiz and Pavön, can now be reported from 
E cuador.  Although also known from Colombia 
(Leslie A . G aray ,  pers. comm.), the only sample
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5 mm

2 cm

H

Fig. 1. E pidendrum  cornanthera . H olm -N ielsen  et al. 7026 (AAU). -  A: Habit .  -  B: In f lo rescence  show ing  the 
lepidote bracts.  - C :  Bud (lepidote). - D :  Lip, spread out.  -  E -F :  Lip. - G :  Petal . -  H: Dorsa l  sepal.  - 1: Latera l  
sepal. -  J: C olum n. -  K: A nther .

of this species in A M ES is Barclay & Juajibioy 
8074 which, like our collection, comes from 
the surroundings of Pilalö.

Ecuador,  prov. C otopax i ,  a round  Pilalö, 2400 m 
(79°02' W, 0°57’ S), 1.7.1968, H olm -N ielsen  & Jep- 
pesen 1130 (AAU).

Epidendrum carnosiflorum C. Schweinfurth 

C. Schweinf . in Bot. Mus. Leafl. 11: 87, 1943.

This species has so far only been reported from 
the type locality in Peru.

Ecuador,  prov. Z am ora-C hinch ipe ,  road L o ja -  
Z am ora ,  c. 2300 m, 17.4.1973, Holm-Nielsen  et al. 
3753 (AAU).

Epidendrum cornanthera L ehm ann & Kränzlin- 
Fig. 1

Lehm. & Kränzl.  in Engl. Bot. Jahrb .  26: 463, 1899.

This poorly known species o f  E pidendrum  has 
only been known previously from Colombia. It 
is not very rare but has seldom been collected,

no doubt due to the fact that it is tiny and 
inconspicuous. It is closely re lated  to the 
widespread neotropical E. strob iliferum  and to 
the V enezuelan  E. strob ilo ides  G a ra y  & 
D unsterv . ,  but it is distinguished from them by 
e.g. the form of the an ther  (see Fig. 1 and 
Dunsterville  & G aray  1966).

Ecuador,  prov. P ichincha, “ F inca  C a r l i t a ” , at  km 
13 on road S an to  D om ingo  de los C o lo ra d o s -C h o n e ,  
secondary rain fores t  and slopes with secondary  herb 
vegetation, 550 m (79° 14' W, 0°15’ S), 10.6.1973, 
H olm-Nielsen  et al. 7026 (AAU).

Epidendrum densifolium Kränzlin 

Kränzl.  in F e d d e s  Rep. 1:186, 1905.

Evidently, this species has so far only been 
known from Peru (Schweinfurth 1944, 1959).

Ecuador,  prov. A zuay , km 85 on Pan Am erican  
Highway N of  Loja , dry low scrub vegeta t ion ,  more 
humid in small hollows and valleys 2850-2950 m 
(79° 11’ W, 3°35’ S), 3.5.1973, Holm -N ielsen  et al. 
4813 (AAU).
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Fig. 2. Epidendrum echinatum. Holm -Nielsen, Jeppesen, Lpjtnant & 011gaard 3001 (AAU holotype). -  A -C : 
Lower, middle, and upper part of the stem. - D :  Flower. -  E: Bract, pedicel, and ovary. - F :  Lip, seen from 
behind. - G :  Lateral sepal. -  H: Dorsal sepal. - 1: Petal. -  J: Anther.
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Epidendrum echinatum Löjtnant sp. nov. -  
F ig .2

Orig, coll.: Ecuador, prov. Cotopaxi, Q uevedo- 
Latacunga road, rocky slopes with rain forest, c. 
800-950 m (79° 10' W, 0°55’ S), 5.4.1973, Holm- 
N ielsen, Jeppesen, Lpjtnant & 011gaard 3001. 1.5 m 
high tufted shrub. Terrestrial on wet cliff in the rain 
forest. Flowers greenish white, sometimes violet 
tinged (AAU holotype).

T erres tr is ,  caespitosis, usque ad 1.5 m alta; 
rhizomate valde abbreviato; radicibus  fascicula- 
tis, carnosis, glabris; caulibus  erectis , simplici­
bus, dense  foliosis, inferne denudatis ,  vaginis 
adpressis obtectis; fo liis  distichis, anguste 
obovatis , acutis, basin versus sensim angustatis, 
sessilibus, usque ad 15 cm longis, 4.5 cm latis; 
in florescendis  caulinis, foliis oppositis, brachy- 
cladis vel simplicibus, patentibus; pedunculo  
vaginis obtecto, usque ad 3.5 cm longo; rhacide 
brevi, satis dense multifloro; bracteis  ovatis,  
acutis vel subacuminatis usque ad 2 mm longis; 
ovario  pedicellato, echinato, usque ad 1 cm 
longo; sepalo  postico obovato , obtuso , extus 
echinato, usque ad 7 mm longo, 3 mm lato; 
sepalis lateralibus  oblique obovatis ,  obtusis, 
extus echinatis , usque ad 7 mm longis, 3.5 mm 
latis; peta lis  lineari-oblanceolatis, obtusis, 
margine supra erosulo, usque ad 7 mm longis, 
1.3 mm latis; labello  e basi cordata ,  3-lobo, lobis 
lateralibus dolabriformibus vel transverse 
reniformibus, plus minusque lobulatis, margine 
erosulo, 2.5 mm longis, lobo intermedio sub- 
quadrato , bilobato, margine erosulo, 2 mm longo 
latoque; disco incrassato, basin bicalloso; 
colum na  clavata, arcuata, 5 mm longa.

T his  new species belongs to sect. Pleu- 
ranthium  Rchb. f. It is distinguished from all 
o ther  known species of that section by the 
relatively short,  narrowly obovate  leaves and 
the densely echinate petioles, ovaries and 
sepals.

T h e  specific name is descriptive of the 
echinate  petioles, ovaries and sepals, echinatus 
meaning prickly.

Epidendrum elleanthoides Schlechter 

Schltr. in Feddes Rep. Beih. 7: 132, 1920.

Originally described from C olom bia, this species 
is now reported from E cuador,  close to the 
Peruvian border.

Ecuador, prov. Zam ora-Chinchipe, road L oja- 
Zam ora, km 14, mountain ridges with elfin forest 
and open bogs, 2750-2770 m (79°09’ W, 4°S), 19- 
20.4.1973, Holm -N ielsen et al. 3837 (AAU).

Epidendrum evectum H oo ker  

Hook, in Bot. Mag. 97: t. 5902, 1871.

E pidendrum  e v e c tu m , p resum ably  desc r ib ed  on 
material from C olom bia ,  is usually  included in 
the polym orphic  E. elongat urn Jacq .  H o w ev e r ,  
it should be regarded as a dis tinct species,  
since it has considerab ly  larger and brighter 
purple flowers, th icker, succu len t leaves and 
more robust s tem s. T h e  collections be low  are 
apparently  the first records  o f  E. evec tum  
from Ecuador.

Ecuador, prov. Pichincha, road Santo Dom ingo de los 
Colorados-Q uito, above Tandapi (Cornejo Astorga), 
montane forest, river beds and roadsides, 2300-2450 m 
(78°43’ W, 0°27’ S), 12.6.1973, Holm -Nielsen et al. 
7105, 7109, 7111, 7112 (AAU). -  Prov. C otopaxi, 
Q uevedo-L atacunga road, 2-5 km W of Pilalo, steep 
rocky slopes in m ontane forest, 2200-2350 m (79° W, 
0°55' S), 8.4.1973, Holm -Nielsen et al. 3199 (AAU).

Epidendrum funckii Reichenbach f.

Rchb. f. in L innaea 22: 839, 1849.
E. braehyeladium  Lindl., Fol. Orch. Epidendrum 

60, no. 186Ä, 1853.
E. braehyeladium Lindl. ß crassipes L indl., Fol. 

Orch. Epidendrum  60, no. 186B, 1853. - E .  crassipes 
(Lindl.) Kränzl. in Engl. Bot. Jahrb. 54, Beibl. 1 17:25, 
1916. -  E. crassipes (Lindl.) Schltr. in Feddes Rep. 
Beih. 6:69, 1919.

E pidendrum  fu n c k i i  has been reported  from 
Peru, Bolivia, C olom bia  (type) and V enezuela  
(Lindley 1853, Schlechter 1919, Schweinfurth  
1956, 1959). H o w ever ,  until now it has not been 
reported from Ecuador.  E. fu n c k i i  is unlikely 
to be rare in E cuador,  but it has often been 
confused with forms belonging to the poly­
morphic E. e longa t um  Jacq . (E. secundum  auct.  
non Jacq.) .

T he  specific epithet is normally spelled 
“fu n k ii” , but as the taxon is nam ed in honour of 
its first collector,  N icholas  F u n ck ,  it should 
be spelled as above. Sch lech ter (1919) based 
his superfluous combination  E. crassipes  on 
E. braehyelad ium  Lindl. var.  crassipes  Lindl. 
but cited Reichenbach  f. as the au tho r  o f var. 
crassipes. A ccordingly there  has been confusion
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Fig. 3. Epidendrum garayii. Holm -Nielsen et al. 6477 (AAU). -  A-B: Flower. -  C: Dorsal sepal. - D :  Lateral 
sepal. -  E: Petal. -  F:Lip.

concerning the synonymy of E. fu n ck ii.  The 
full synonym y is therefore given above.

Ecuador, prov. Carchi, Valle de M aldonado, km 71 
on road Tulcän-M aldonado, steep forested slopes, 
2100-2200 m (78°06' W, 0°54’ N), 20.5.1973, Holm- 
Nielsen et al. 6052 (AAU). -  Prov. Pichincha, km 
40-51 on road Santo Domingo de los C olorados- 
Quito, forested slopes along Rio Pilaton, 1100-1400 m 
(78°55' W, 0°22' S), 14.6.1973, Holm-Nielsen et al. 
7175 (AAU).

Epidendrum garayii Lpjtnant com b, et nom. 
nov. -  Fig. 3

Based on: Pleuranthium cardiochilum  Garay in 
Arquiv. Jard. Bot. 12:181, 1952.

A study of the collection m entioned below, 
which is referable to P leuranth ium  cardiochilum  
G a ray ,  has revealed that the flowers are terminal 
and not axillary. H ence  the species should be 
excluded from P leuranthium . M oreov er ,  in my 
opinion P leuranthium  (Rchb. f.) Benth. can 
easily be accom m odated in E pidendrum ; see 
R eichenbach (1849), Lindley (1853), Bentham 
(1881), Bentham & H oo ker  (1883), Williams 
(1952) and G aray  (1956).

Since the binomial E pidendrum  cardiochilum  
L. O . Wms. (in Am. O rch . Soc. Bull. 9: 4, 
1940) is already published the new  name given 
above  has been adopted.

P. cardiochilum  was described from Ecuador: 
Ost-Cordillera von R iobam ba, 3200 m (not 
300 m as stated in the original description), coll. 
Rimbach 801! (S). This  is evidently  the second 
record for this species.

Ecuador, prov. Imbabura, timberline vegetation on 
Hacienda Yura Cruz, 10 km N of Ibarra, 3700-3800 m 
(78°05’ W, 0°22’ N), 25.5.1973, Holm-Nielsen et al. 
6477 (AAU).

Epidendrum ionodesme Schlechter 

Schltr. in Feddes Rep. Beih. 7: 134, 1920.

In most publications E. ionodesm e  is considered 
to be conspecific with E. pan icu la tum  Ruiz & 
Pavön. H ow ever ,  it differs considerably  from 
the type o f  E. panicu la tum  both in habit and 
in the form of the lip and in my opinion should 
be treated as a separate  species.

Because this species has previously been 
included in E. panicu la tum  it is difficult to give 
distributional data for it. H ow ev er ,  it seems only 
to have been reported from C olom bia  p re ­
viously.

Ecuador, prov. Carchi, Valle de M aldonado, km 60 on 
road Tulcän-M aldonado, cleared slopes along the road 
and denser cloud forest, 2700 m (78°04’ W, 0°51’ N),
18.5.1973, Holm-Nielsen et al. 5693; also at 2600 m,
21.5.1973, no. 6216 (AAU).
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Epidendrum isomerum Schlechter 

Schltr. in Feddes Rep. 2: 132, 1906.

T he collections cited below are the first reports  
of E. isom erum  from S America. T he  species 
is previously known from M exico, G ua tem a la  
(type), British H onduras ,  C osta  Rica and 
Panama.

Ecuador, prov. Pichincha, ” Finca C arlita” , at km 13 
on road Santo Domingo de los C olorados-C hone, 
secondary rain forest and slopes with secondary herb 
vegetation, 550 m (79° 14’ W, 0°15' S), 10.6.1973, 
Holm-Nielsen et al. 7032, 7038 (AAU).

Epidendrum jajense Reichenbach f.

Rchb. f. in Bonpl. 2:20, 1854.

This  rare species has hitherto been reported  
from Peru, C olom bia  and V enezuela  (type) 
(Garay 1972).

Ecuador, prov. Pichincha, “ Finca C arlita” , at km 13 
on road Santo Domingo de los C olorados-C hone, 
secondary rain forest and slopes with secondary herb 
vegetation, 550 m (79° 14’ W, 0°15’ S), 10.6.1973, 
Holm-Nielsen et al. 7042 (AAU).

Epidendrum lacustre Lindley

Lindl., Fol. Orch. Epidendrum 50, no. 157, 1853.

C ontrary  to the opinion of A m es (1924), this 
species does seem to occur  throughout the 
A merican tropics; it is previously known from 
Nicaragua, C o s ta  Rica, V enezuela  (type), 
Colombia and Peru. It seems to be uncomm on 
in the Andean regions, how ever,  since it has 
not been reported from E cuador previously and 
since it was unknow n also from Peru until 
recently (Schweinfurth 1970).

E pidendrum  obessum  A m es, conspecific with 
E. lacustre, was reported from prov. C h im ­
borazo in E cuador  by Wiggins (1950). H o w ­
ever, the collection cited in Wiggins’s report 
belongs to E. spec ta tissim um  Rchb. f. (Leslie 
A. G aray ,  pers. comm.).

Ecuador, prov. Zam ora-Chinchipe, road L oja- 
Zam ora, km 24-25, steep rocky slopes covered with 
scrub, 1950-2100 m (79°05’ W, 3°59' S), 15.4.1973, 
Holm-Nielsen et al. 3475 (AAU).

Epidendrum m aebrideiC . Schw einfurth  

C. Schweinf. in Bot. Mus. Leafl. 11:94, 1943.

E pidendrum  m acbridei, descr ibed  from Peru, 
has apparently  not been repor ted  from elsew here  
until now.

Ecuador, prov. M orona-Santiago, Pachicutza, at 
“ Escuela Fiscomisional Cardinal D öpfner” , km 140 
on road Loja-G ualaquiza, tropical rain forest with 
cleared areas along Rio Zam ora and along the road, 
900-1000 m (78°34' W, 3°37' S), 26-27.4.1973, Holm- 
Nielsen et al. 4594 (AAU).

Epidendrum pachyphyton G a ray  

Garay in Orquideologia 8: 182, 1973.

This species, descr ibed from C olom bia  in 1973 
and found in V enezuela  in 1974 (Dunstervil le  & 
G aray  1976), is now reported  from Ecuador.

Ecuador, prov. Zam ora-Chinchipe, road L oja- 
Zamora, km 33, dry rocky slopes with grass and 
scattered shrubs, 1800-1850 m (79°04’ W, 3°59’ S), 
21.4.1973, Holm-Nielsen et al. 4126 (AAU).

Epidendrum rolfeanum Lehm ann  & Kränzlin 

Lehm. & Kränzl. in Engl. Bot. Jahrb. 26:468, 1899.

U p to now, this species has apparen tly  been 
known only from Colombia.

Ecuador, prov. Napo, 1 km E of the oil pump station 
on road Papallacta-B aeza, gallery vegetation along Rio 
Papallacta, 2050 m (78° W, 0°2T S), 6.6.1973, 
Holm-Nielsen et al. 6979 (AAU).

Epidendrum sertorum G a ray  & Dunsterville

Garay & D unsterv ., Venz. Orch. 111. 5: 100, 1972.

Epidendrum  sertorum , closely related to the 
variable and widely d is tributed E. d ifform e  
Jacq. and recently described from Venezuela , 
is now reported  from Ecuador.

Ecuador, prov. M orona-Santiago, Misiön Bomboiza, 
rain forest, c. 800 m (78°34’ W, 3°29’ S), 23.4.1973, 
Holm-Nielsen et al. 4248 (AAU).

Epidendrum suaveolens A m es 

Ames in Sched. Orch. 1:21, 1922.

This conspicuous species, closely related to 
E. m ojandae  Schltr., E. p ich inchae  Schltr.,
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2 mm

Fig. 4. E pidendrum  suav is. H olm -N ie lsen  et al. 3205 (AAU). -  A: L ip  and gynostemium . -  B: G ynos tem ium
and the lip in bisec tion ,  showing that the claw of the lip is adnate  to the face o f  the column. - C :  Anther .  - D :  
Petal.  -  E: Dorsa l  sepal .  -  F: Lateral  sepal .

E. torquatum  Lindl. (types from Ecuador) and 
E. p a sto en se  Schltr. (type from Colombia) 
has hitherto  only been reported from Colombia 
(type) and V enezuela  (Dunsterville & G aray  
1975, G a ray  1975).

Ecuador ,  prov. N a p o ,  be tw een  C uyu ja  and Papallacta, 
10 km E of  Papallacta  on road to Baeza, rocky slope 
along the road ,  2800-2900 m (78°01 ' W , 0°21 S), 5.6. 
1973, Holm -N ielsen  et al. 6855 (AAU).

E p i d e n d r u m  s u a v is  (Reichenbach f. & 
W arscewicz) Lpjtnant comb. nov. -  Fig. 4

Basionym: D io thonea  suav is  Rchb. f. & W arsc . in 
Bonpl. 2: 112, 1854.

E pidendrum  suavis, like E. d io thonaeoides  
Schltr. (type from Ecuador),  has the general 
appearance  of a D iothonea. A study o f  the type 
of D. suavis  from the R eichenbach Herbarium 
in V ienna, how ever,  revealed that the claw of 
the lip is adnate  to the face of the gynostemium 
and that  the labellum and gynostemium therefore 
do not meet at an angle as they do in D iothonea  
(Fig. 4). F o r  this reason the species is here 
transferred  to E pidendrum .

E pidendrum  suavis, although a spectacular

species, is rarely collected. It was described 
from Peru and is now, for the first time, recorded 
outside that country.

E cuador ,  prov. C o topax i ,  Q u e v e d o -L a ta c u n g a  road, 
2-5  km W of  Pilalö, s teep  rocky slopes in 
m on tane  forest ,  2200-2350 m (79°W, 0°55’ S), 8.4.
• 973, Holm -Nielsen  et al. 3205; a lso  at the timber- 
line, 3450-3500 m (78°56’ W, 0°58' S), 8.4.1973, no. 
3301 (AAU).

A ckn o w led g em e n ts . 1 am greatly indebted to D r  
Leslie A. G a ra y ,  H arva rd ,  who guided my work with 
unfailing interest and gave me invaluable help during 
my stay at his laboratory.  T h a n k s  are also due  to 
Miss L au ra  J. Pieters, P rofessor  Kai Larsen ,  D r  Ivan 
Nie lsen  and M r  Peter  W agner  for crit icism of  the 
m anuscrip t .  Econom ic  support  w as  given by the 
Botanical Institute , Universi ty  o f  Aarhus,  Aarhus 
U n ivers i te ts  Jubilaeumsfond, and the A rnsted t ,  Filten-  
borg  and Hpjgaard  foundations.
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Seedling morphology and iridoid occurrence in M ontinia 
caryophyllacea (Montiniaceae)

R olf D ahlgren , S0ren R osendal Jensen and B ent Ju h l Nielsen

D ahlgren , R ., J e n sen , S. R. & N ie ls e n , B. J. 1977 09 15: S e ed lin g  m orp h ology  and 
iridoid occu rren ce  in M ontin ia  ca ry o p h y lla ce a  (M on tin iaceae). B o t. N o tis e r  1 3 0 :3 2 9 -332 . 
S tock h o lm . IS S N  0006-8195.

T h e co ty le d o n s  o f  M on tin ia  c a ry o p h y lla c e a  T hun b . are un usu al in p o sse ss in g  fu sed  
p etio les. T h e  p lu m ule breaks through laterally  and gradually fo r c es  the fu sed  p etio les  
aside. D ried  lea f m aterial o f  fu ll-grow n plants w as found to con ta in  a p rev io u sly  un know n  
iridoid g en tio b io sid e , here nam ed  m o n tin io s id e , structurally  rela ted  to co m p o u n d s  
usually  found in D e u tz ia , V iburnum  and m em b ers o f  V a le r ia n a c ea e . T h e  ava ilab le  
ev id en c e  su g g ests  a peripheral p osition  for M on tin iaceae  in C o r n a le s , or c lo se -b y .

R o lf  D a h lg ren , B o ta n ic a l M u seu m  o f  th e  U n iv e rs ity  o f  C o p en h a g e n , G o th e r s g a d e  130, 
D K -1123  C o p en h a g e n , D en m a rk .
S bren  R o se n d a l J e n sen  a n d  B en t Juh l N ie lse n , D e p a r tm e n t o f  O rg a n ic  C h e m is try , 
T ech n ica l U n iv e rs ity , D K -2 8 0 0  L y n g b y , D en m a rk .

T h e  family Montiniaceae consists  o f tw o or three 
genera, viz. M ontinia, G revea  and probably also 
K aliphora. M ontinia  is monotypic: the single 
species M . caryophyllacea  ex tends  from the 
C ape Province of South Africa to northern 
Namibia . Grevea  has two species in East Africa 
(Tanzania and Kenya) and one species on 
M adagascar (Milne-Redhead 1955). Kaliphora  
is monotypic: K. m adagascariensis  is endemic 
on Madagascar. T he  latter species has usually 
been placed in C ornaceae ,  but a probable 
affinity to Montiniaceae is suggested by C ap u ro n  
(1969), Airy Shaw (1973) and K rach (1976). 
Pollen morphology also supports  this assignation 
(Hideux 1972).

A ccording to G ibbs  (1974) the family M o n ­
tiniaceae has been described as new three times: 
by K erne r  (1891), N akai (1943) and Milne-Red- 
head (1955). Its ultimate taxonom ic position has 
rem ained uncertain. K erner  (1891) placed it in 
Myrtif lorae and Milne-Redhead in Myrtales ,  a 
logical position judging from its epigynous tetra- 
m erous flowers and the som etim es opposite 
leaves. In fact , M ontinia  has been placed as an 
anom alous genus at the end of Onagraceae 
already by Bentham & H oo ker  (1862) and

Baillon (1877). Airy Shaw (1973) pointed out 
possible connections with such divergent 
families as Celastraceae , C u curb itaceae ,  O n a ­
graceae and Escalloniaceae, which clearly 
dem onstra tes  the great taxonom ic  problems 
involved. Although D ahlgren (1975) included the 
family in Celastrales,  the most comm only  p ro ­
posed affinity o f  M ontinia  o r  M ontin iaceae as a 
whole is with Saxifragaceae s.lat. ,  particularly 
with Escalloniaceae, into which the genus was 
included by H utch inson  (1973). Takh ta jan  (1969) 
accepted the family as such and placed it in 
Saxifragales, while Schulze-M enz (1964), Cron- 
quist (1968) and T ho rne  (1968) included M on­
tinia (and G revea ) in Saxifragaceae s.lat.

Raven (1975) and G oldb la t t  (1976) report a 
chrom osom e num ber for M ontin ia  o f  n = 3 4 ,  
a relatively high number. K rach  (1976) shows 
that the main features o f  the seeds of M ontinia  
and G revea  agree, but deviate  so much from 
those of the genera of Escalloniaceae that 
familial separation is justified. T h e  em bryo was 
found to be small-celled and the cotyledons 4 
times as long as the hypocotyl. T he  endosperm 
lumen accum ulates  fatty oils and protein and the 
testa was found to be 3-layered. According to
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Fig. 1. M ontinioside, an iridoid found in Montinia caryophyllacea, and two model com pounds m entioned 
in the text.

Schulze-Menz (1964) the m em bers  o f Montini- 
aceae have unitegmic ovules. Metcalfe (1955), 
who studied the anatom y of M ontinia  and 
G revea, found that great dif ferences exist b e ­
tween the genera . H o w ever ,  neither possessed 
intraxylary phloem , which is notew orthy since 
Milne-Redhead regarded them as Myrtalean.

In view of these  facts and the com m on opinion 
that M ontin iaceae  is a woody m em ber of the 
former Saxifragaceae s.lat. -  and one with 
unitegmic ovules  like H ydrangeaceae  and Es- 
calloniaceae -  its likely affinity is Cornalean. 
As most of the families included by Dahlgren 
(1975) in C orna les  often contain iridoids, a test 
for these com po un ds  in M ontin ia  caryophyl­
lacea  was considered relevant.

Occurrence of iridoid glycosides

A synonym o f  M ontin ia  caryophyllacea  is A7. 
acris L. fi l. , referring to the sharp taste of its 
leaves. This might suggest the presence of 
glucosinolates. H ow ev er ,  preliminary tests on 
the seeds by M. G . Ettlinger and E. Asmussen 
at the 0 rs ted  Institu te ,  C openhagen ,  gave no 
indication of the presence of a thioglucosidase 
that hydrolyzes glucosinolates.

D ry leaf and stem material,  kindly supplied 
by D r  J. R ourke ,  C om pto n  H erbarium , Kirsten- 
bosch Botanic G ard e n s ,  South Africa, was 
examined for iridoids. It yielded a new gentio- 
bioside, which we have named montinioside.

Ground material (19 g) was extracted with ethyl 
acetate in a Soxhlet apparatus yielding 1.5 g of crude 
glycosides. These were dissolved in water and the

solute passed through neutral alumina. This gave a 
syrup containing 1.3 g (7 %) o f montinioside. The 
data after silica gel (CHCl,s-M eO H ; 3:1) chrom ato­
graphy are: [a]n° -  14° (c 0.6 in M eOH) -  AmaxH = 
= 251 nm (log e 3.83) -  ‘H NM R spectrum  (90 M Hz, 
D 20 ,  DSS): 6.61 ppm (br. s, H-3); 5.70 ppm (br. d. 
J = 1 Hz, H -6); 5.15 ppm (d. J = 9  H z, H -l); 4.36 ppm 
(m, 3 H, 1 l-C H 2-0-Xyl and H - l" ) ;  118 ppm (d, 
J = 6  Hz, 10-CH,) -  13C NMR spectrum  (22.63 M Hz, 
D 20 ,  diox.): 145.0 ppm (d, J = 191 H z, C-3); 135.3
ppm (s, C-5); 123.1 ppm (d, J = 164 H z, C-6); 110.2
ppm (.s, CA ); 103.6 ppm (d , J = 170 H z, C -l); 102.3
ppm (d, J = 160, C -l" ) ;  99.5 ppm (d, J = 163 Hz,

C -E ); 76.7 (1C), 76.4 (2C), 73.4 (2C) and 70.1 (2C) 
ppm (d 's, C -5', C-3, C-2 and C-4 of the two glycosyl 
units, respectively); 67.4 ppm (/, J = 150 Hz, C-l 1); 
65.7 ppm (d d , J =142/152 H z, C -5"); 61.3 ppm (/, 
J = 146 Hz, C -6'); 53.1 ppm (d. J = 13 1 H z, C-9); 40.7 
ppm (/, J =ca 135 Hz, C-7); 38.1 ppm (d, J = 128 Hz, 
C-8); 19.3 ppm (q , J = 126 Hz, C-10). After boiling 
with mineral acid for 2 h, glucose and xylose was 
detected in the hydrolysate, using TLC and authentic 
compounds.

A provisional s tructure  for montinioside is 
shown in Fig. I. C om parison  with the model 
com pounds  valtratum (Thies 1968, Thies  et al. 
1973) and methyl xyloside gave satisfactory co r­
respondence  with the appropriate  functionalit ies 
in 'H and l3C N M R , respectively , viz. the 
'H N M R  signals of H-3 and H-6 of valtratum are 
found at 6.72 and 5.86 ppm, com pared  to 6.61 
and 5.70 ppm for montinioside. With the excep­
tion of C -l  " ,  all the 13C  N M R  absorption  arising 
from the glucosyl and xylosyl moieties of mon­
tinioside fall within a range of 0.7 ppm of the 
corresponding signals from those o f  o ther  iridoid 
glucosides and methyl /3-xyloside, respectively. 
T he  coupling constant J 1i9= 9  H z  points to the 
trim s relationship o f  H -l  and H-9, leaving only
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1 c m

Fig. 2. Seedling of Montinia caryophyllacea.

the s tereochem istry  at C-8 to be determined. 
Finally, the UV-spectrum of  montinioside c o r ­
responds to that o f  valtratum (A.maX)H =256  nm; 
log e 4.04).

T h e  presence of a 5,6-double bond and an 
l l -C H ^O H  group is a com bination that has so 
far only been found in Valeriana  iridoids. T h is  is 
the first example of an iridoid containing a sugar 
different from glucose.

W ork on the elucidation of the full structure 
of montinioside is in progress and will be 
reported elsewhere.

Seedling morphology

The unusual cotyledons o f  M ontin ia  had already 
been observed  by one of us (Dahlgren) and by 
D r  B. Peterson , G othenburg ,  in 1957, although
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the observations were neither docum ented nor 
reported at that time. T he  present material was 
grown from seed (kindly supplied by D r  J. 
R ourke , South Africa) in the Botanic G arden  
of  the U nivers ity  o f Copenhagen.

V ery  young seedlings have a normal appear­
ance. T he  ell iptic-ovate cotyledons, with a 
somewhat truncate  apex, seem to be subsessile, 
or have petioles which are less than one mm 
in length. H ow ev er ,  the plumule, when breaking 
through, appears  laterally some 10-15 mm below 
the bases of the cotyledon laminae, indicating 
that in fact the petioles o f  the cotyledons are 
connate . The stem (Fig. 2) on and above the 
level of the base of the coty ledon petiole, 
bears a num ber o f small, scale-like leaves. 
Lateral b ranches develop in the axils of some 
of these and even -  as seen in Fig. 2 -  in the 
axil o f  the first leaf which develops above the 
cotyledons. In the material studied the first 
leaves following the cotyledons were constantly 
alternate. T h e  leaf base is conspicuously 
pulvinous.

Conclusion

The  assembled morphological evidence, in­
cluding the presence  of unitegmic ovules and 
the lack of intraxylary phloem, in combination 
with the presence and kind of iridoids, indicate 
a possible position of M ontiniaceae in the order 
Cornales or close-by. T he  iridoids agree most 
closely with those found in D eutzia  (Hydran- 
geaceae),  Viburnum  (Sam bucaceae) and Valeri- 
anaceae of the orders C ornales  and Dipsacales 
(Jensen et al. 1975). Iridoids have not been 
recorded in m em bers  of Celastra les ,  Myrtales 
or Saxifragales, in so far as these orders are 
circumscribed by Dahlgren (1975). T h e  assigna­
tion of M ontin iaceae to any of these orders, 
therefore, is not supported  by the present 
results.

T he  fused petioles o f the cotyledons in 
M ontinia caryophyllacea  is a peculiarity that 
should be looked out for in possibly-related 
genera.
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An unusual flowering strategy and new species in Calathea

Helen Kennedy

K en n ed y , H . 1977 09  15: A n  unusual flow erin g  strategy and n ew  sp e c ie s  in C alath ea . 
Bot.  N o t i s e r  1 3 0 :3 3 3 -3 3 9 .  S to ck h o lm . IS S N  0006-8195.

T w o  n ew  sp ec ie s  o f  C a la th e a  (M arantaceae) are d escribed: C . g y m n o c a r p a  from  Panam a  
and C o sta  R ica  and C. ver e c u n d a  from  Panam a. C. g y m n o c a r p a  ex h ib its  a ty p e  o f  m ass  
flow erin g , a p h en om en on  p rev iou sly  u n know n in C a la th e a .  w h ich  is acco m p a n ied  by the  
d isintegration  o f  th e bracts and p roph ylls.

H elen  K e n n e d y ,  B o ta n y  D e p t . ,  F ie ld  M u s e u m  o f  N a tu r a l  H is to r y ,  C h ic a g o ,  I llinois  
60605, U S A .

Calathea gymnocarpa K ennedy sp. nov. -  
Fig. 1, 2 A , B

Planta ad 1.4 m alta. F o lia  rosu lata , petio li parte 
superiori glabra; lam ina supra glabra, in ferne m in utis­
sim e to m en to sa , tr ichom is u n cin atis, statu  ju ven ili, 
ovata  acu m in ata  supra viridia striata, lin e is  parallelis 
gem inatis  rubris vel a lb id is, in ferne purpurea; lam ina, 
statu m aturo, e llip tica  v e l o b lo n g o -e llip tica  supra  
viridia, in fern e  griseo-virid ia . B ra cteo la e  m esop h y lla -  
que nulla. B ractea  prophylla que fu gacia . F lo rescen tia  
c irca  una h eb d om as.

Perennial rosulate herb, 0 .8-1.5 m high, bearing 
4-8 leaves. T h e  inflorescence is terminal on the 
leafy shoot and is subtended by a bladeless 
sheath. C ataphylls  rotting away, usually absent 
on flowering individuals, narrowly ovate ,  apex 
m ucronulate ,  green abaxially in adults , purple 
in juveniles ,  minutely tom entose. L e a f  blade  
leathery, tough, elliptic to oblong-elliptic, apex 
broadly obtuse to rounded, occasionally  with an 
acum en, base unequal, rounded , abruptly 
shortly acuminate  at the junction o f  the blade 
to the pulvinus, the midrib depression  extending 
into the upper part of the pulvinus, 22-62 cm 
long and 16-35 cm wide in innermost leaf, 
58-84 cm long and 3(M 3 cm wide in others. 
Leaf  blade in juveniles shiny, dark green above 
with single or paired pink or white lines paral­
leling the lateral veins; dark red-purple  below. 
Subadult leaf blade green above with two broad,

longitudinal yellow-green bands  (one on either 
side of the midrib); grey-green tinged purple 
below. Adult leaf blade deep green above, shiny 
in young leaves, dulling with age, glabrous, 
midrib yellow-green, glabrous, tow ard  leaf base 
subglabrous; blade dull grey-green below, 
minutely tom entose (hairs recurved ,  occasional­
ly straight, less than 0.3 mm) mainly along veins 
and midrib, midrib yellow-green. Pulvinus 
broadly elliptic in cross-section, dark  olive-green 
to yellow-green, glabrous, often acuminately 
extended along the upper side of the petiole, 
confluent with the petiole, (1.2—)4—7.5 cm long 
in innermost leaf, 5.3—9(—12) cm long in others.  
Petiole  green, sparsely minute tom entose  (hairs 
mostly straight, less than 0.3 mm), occasionally 
absent, when present up to 18 cm long. L e a f  
sheath  not auriculate, m em branaceous ,  the 
margins rapidly disintegrating, green to dark 
green, minutely tom entose  (hairs straight, less 
than 0.3 mm), (3.1 —)22—50(—66) cm long. Stern 
green, minutely tom entose (hairs straight or 
bifurcate),  internode betw een bladeless sheath 
and innermost leaf up to 55 cm.

In florescence  terminal,  the scape bearing 2, 
occasionally 1, bladeless sheaths below the in­
florescence, the bladeless sheath subtending the 
inflorescence often similar to the bracts,  cadu­
cous, densely minute appressed tom entose , 6-18 
cm long. Inflorescence 1 per shoot, ovoid, (8-)
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9-15 cm high and 6-10 cm in diameter. B racts 
numerous (over 30), m em branaceous ,  spirally 
arranged, lower bracts ovate ,  middle and upper 
bracts narrowly ovate ,  apex som ewhat eccen­
tric, sub-obtuse to acute  in lowermost bracts, 
acute to acuminate in upper ones, 3.5-5.1 cm 
high and (0.8—) 1.1-1,8(-2 .1) cm wide. O uter  sur­
face of bract pale green basally in very young 
bracts, the bracts quickly dying, turning a pale 
tan to cream-yellow, somewhat translucent at 
apex and margins, densely puberuient; inner sur­
face glabrous. Each bract subtending up to 5 
potential flower pairs, usually only 3 actually 
mature. P rophyll m em branaceous , not truly 
bicarinate, the “ ca r in a” represen ted  by two 
som ewhat raised areas , ovate  to narrowly 
elliptic, apex acute , translucent tan, densely 
minute puberuient; glabrous within, 2.3-3.5 cm 
high and 0.95-1.4 cm wide. Secondary  bracts  
absent. B racteo les  absent. T he  com m on pedicel 
of the flowers cream, densely appressed tomen- 
tose, 2.5-4 mm long in flower, in fruit up to
1.3 cm, individual pedicels subequal, 1.5-3 mm 
long.

Sepals  fugacious, m em branaceous ,  often 
wrinkled at base, narrowly elliptic to narrowly 
ovate-elliptic, apex acute  to acuminate ,  trans­
lucent tan, lower half sparsely pilose, upper 
half appressed pilose, (2.1 —)2.4—2.9 cm long and 
(0.4—K)-5—0.85 cm wide. Corolla tube  cream to 
pale yellowish, appressed pilose (hairs to 1 mm),
1.5-2.3 cm long, staminal tube 0.8-1.2 cm long; 
corolla lobes subequal, elliptic, slightly sig­
moidal, apex acute, pale cream , sparsely minute 
pilose (hairs less than 0.3 mm), 2.6-3.8 cm long 
and (0.5-)0.7-0.95 cm wide. O uter stam inode  
obovate , apex obtuse, faintly orange to apricot- 
colored, paler at margins, (1.8—)2—2.6 cm long 
and 1-1.4 cm wide. C allose stam inode  elliptic 
to broadly rhombic-obovate , petaloid, apical half 
reflexed, apex retuse, c ream  at base, pale 
orange above, darker centrally, (1.6—) 1.9—2.8 cm 
long and 1.1-1.75 cm wide. C ueullate s ta m i­
node  cream apically, basal portion apricot,  
0 .8-0.9 cm long and 0.5-0.8 cm wide, provided 
with a subterminal filiform appendage. Filam ent 
with lateral petaloid appendage c. 1 mm; anther

free, 3^4 mm long. Style and stigma golden. 
O vary  cream -tan, densely villous (hairs tan),
2.5-3 mm high and 3-3.5 mm in d iam eter .  
C apsule  fleshy, rough, obconoid, pale tan 
turning orange to red-orange at m aturi ty ,  1.3-
1.4 cm high and c. 1.8 cm wide, occasionally  
the basal 1-3 mm of the shriveled sepals rem ains 
attached. Seeds  usually 3 per capsule , sm ooth , 
subtrigonous to rotund, dark blue, 6 -9  mm high 
and c. 6-7 mm in d iameter, bearing a basal 
white aril to 2.5 mm high.

Type. Panam a. Prov.  Colon.  R io G u a n c h e ,  c. 1.5 miles 
upstream  from the bridge,  10-20 m, wet lowland 
evergreen  forest,  4.9.1974, K ennedy ,  M aas ,  D re ss ie r  
& Toft  3393 (holotype F 1790971 and 1790970, 
iso types F , G H ,  M O , U ,  US).

O ther co llec tions. Panama. Prov. Bocas del T oro ,  
Almirante ,  Filo de Almirante ,  1.12.1971, K en n ed y  & 
D ress ie r  1313 (F) -  C o s ta  Rica. Prov. P un ta renas ,  
10 km in on Pacific trail from Rincon, O s a  P roduc tos  
F o re s ta les  land, O s a  Peninsula , 200 m, 2.3.1965, 
F en t  442 (F) -  Prov. H ered ia ,  original wet fores t  and 
cocoa  p lantation on the property  o f  D r  F . Holdridge,  
c. 2 km upstream  on the Rio Puer to  Viejo, c. 100 m, 
10°23’ N ,  83°59’ W , 5-6.1.1967, Burger & M a tta  U. 
(F) -  Cult iva ted .  F low ered  at K ew  1914, S ande r  485 
(K) from material o f  Forge t  (Forget 2).

Calathea gym nocarpa  flowers mainly during the 
rainy season, July through D ecem ber. A fruiting 
specimen has been collected as late as early 
March. It occurs  in the lowland evergreen wet 
forest and is found within the forest, in moderate 
to deep shade, as scattered individuals though 
occasionally it is locally abundant.  It occurs in 
the wetter  forests along the Atlantic lowlands 
of C osta  Rica and Panam a and the wet forests 
around theG olfo  Dulce, C osta  Rica, on the Paci­
fic coast.

C alathea gym nocarpa  can readily be dis tin­
guished from all o therC en tra l  American Marant-  
aceae by the distinctive pattern on the juvenile 
foliage. T h e  upper leaf surface is dark green 
with pink or white lines paralleling the lateral 
veins; the lower leaf surface is red-purple. As 
a flowering individual, this species is distin­
guished by its capitate inflorescence, short 
flowering period (c. 1 week), the absence of 
secondary bracts (interphylls) and bracteoles,

Fig. 1. C ala thea  g ym nocarpa . A: Habit . -  B: In flo rescence  in f lower.  - C :  F low ers  on upper  surface o f  leaf. -  
D: T ripped  f lower showing shape  o f  callose and ou te r  s tam inodes ;  note  pollen in the stigma. -  E: Inflorescence 
in fruit;  note  the disintegrating b rac ts  at left. -  F: Seeds. -  Scale  in cm.
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the rapidly disintegrating bracts  and prophylls 
and the resultant c luster of exposed maturing 
capsules. T hese  latter adult characteristics also 
distinguish this species from the related South 
American C alatheas which exhibit the same 
juvenile foliage pattern. T he  recurved hairs on 
the underside of the leaf distinguish the juveniles 
o fC . gym nocarpa  from other similarly patterned 
juveniles. T here  is a gradual transition in leaf 
pattern from the striped juvenile through the 
subadult pattern to the loss of the pattern 
altogether in the adult. T he  pattern on any given 
leaf is fixed, the type of pattern depends largely 
on the size (food reserves?) o f the plant when 
that leaf was produced. If  the rhizome of a 
mature plant is divided into small pieces, the 
new shoots will bear juvenile foliage, whereas 
if the rhizome is divided into a couple of 
moderate-sized pieces the new shoots will 
exhibit subadult foliage patterns.

T h e  specific epithet gym nocarpa  refers to the 
exposed position of the capsules after the 
covering bracts have rotted away. This species 
was observed to be pollinated by Eulaem a  
speciosa  at the type locality.

Flowering and fruiting in Calathea gymnocarpa

T he  flowering period of a single individual of 
C alathea gym nocarpa  is quite short, probably 
lasting only a week or so. All the bracts in the 
lower third to half of  the inflorescence bear 
flowers the first day. By the second or third 
day all the bracts in the inflorescence bear 
mature flowers. The  time betw een the anthesis 
of the first pair of  flowers and second pair of 
flowers within a bract is very short.  During 
flowering, the bracts begin to disintegrate and, 
within a week or so, both the bracts and pro ­
phylls have rotted off, revealing the cluster of 
developing capsules. This  short flowering time 
is quite unusual in the M arantaceae. Though 
mass flowering is known for a number o f 
tropical trees and shrubs (Janzen 1967, G en try  
1974), it has not been reported  in C alathea  and 
is not known in any o ther  species o f Central 
American Marantaceae. In the majority of

Calatheas,  only a few flowers are p roduced  each 
day over a long (over 2 months) period; both 
mature capsules and flowers can be fo u nd  to ­
gether on the sam e inflorescence.

A no ther  unusual aspect o f  the reproductive  
biology of C alathea gym nocarpa  is the rapid 
disintegration o f  the bracts and prophylls which 
begins during flowering. In this species, both 
the secondary  bracts (interphylls) and the 
bracteoles have been lost, w hereas  the s e c o n d ­
ary bracts (and usually brac teoles  as well) are 
present in related species. H o w ever ,  in the most 
closely related species, C. inocephala  (O. K tze) 
K ennedy & N ico lson , the bracteoles  are  also 
absent. T he  bracts also die back shortly after 
the initiation of flowering in the related species 
C. inocephala , C. a ltissim a  (P. & E.) K oern icke  
and C. grandis  Pe tersen , but in these species 
the bracts, or rem nants  thereof, remain on the 
inflorescence.

The bracts o f a H eliconia  which occurs  with 
C. gym nocarpa  at the R io G u a n c h e  locality also 
disintegrate completely and leave a c lus te r  of 
capsules closely resembling that o f C. g ym n o ­
carpa. In the H eliconia  the capsules are  red 
rather than orange or red-orange. T he  habit o f  
the H eliconia  is likewise similar to C. gym n o ­
carpa  and is ra ther  atypical for H eliconia . T he  
convergence in inflorescence position and 
manner of fruit presentation suggests that there 
has been selection for utilization by both species 
of a com m on dispersal agent, most probably 
a bird. C learly a detailed study of the biology 
of both the C alathea  and H eliconia  is needed 
to understand the evolutionary significance of 
the striking similarity be tw een  them.

Calathea verecunda K ennedy  sp. nov. -  
Fig. 2 C - F

Planta ad 70 cm  alta. F o lia  1 -2 , raro 3 -4 ;  lam ina, 
pu lvino, p e tio lo  et vagina u trin que glabra. S p ica  e 
rhizom ate; bractis 6 -1 5  g labris , e x tu s  atropurpureis, 
intus virid ibus; paria florum  b ra cteo lis  4 com itata; 
proph yllis b icarinatis ad 1.6 cm  lo n g is , o v a tis  e llip -  
t ic isv e , glabris, ap ice  rotundata; co ro lla e  tubo ad 3.1 
cm  lon go , a lbo; stam in od iis  ex ter io re  et ca llo so  
pallide purpureis.

F ig . 2. A -B :  C a la th e a  g y m n o c a r p a .  A : Ju ven ile  fo liage. -  B: Subadult fo liage. -  C -F :  C a la th e a  v e r e cu n d a .  
C:  H abit. - D :  In flo re scen ce . -  E: F lo w er  on upper surface o f  leaf. - F :  C ap su le  w ith  p ersisten t ca ly x  on  leaf. -  
S ca le  in cm .
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Perennial, rh izomatous herb, 30-70 cm high. 
R hizom e  0 .3-0 .8  cm in diameter. Shoots bearing 
1-2, rarely 3 o r 4 leaves. C ataphylls  thin, 
papery, narrowly  ovate, apex obtuse, mu- 
cronulate ,  green when young, often dried up on 
m ature  individuals, glabrous; innermost cata- 
phyll 13-28 cm long. L ea f blade  pliable, som e­
what leathery , narrowly ovate ,  apex caudate- 
acum inate ,  base obtuse to rounded, junction of 
blade to pulvinus abruptly shortly acuminate, 
15-31 cm long and (4—)5—8 cm wide. L eaf  blade 
above dark  green, glabrous, midrib lighter green, 
glabrous; leaf surface below slightly lighter, 
almost concolorous ,  glabrous. Pulvinus oval 
in c ross-section , strongly curved, olive-green, 
glabrous, art iculate with petiole, 0.5-1 (-1.5) cm 
long. P etio le  round in cross-section, deep green, 
glabrous, 17-47 cm long. L e a f sheath  not 
auriculate, dark  green, darker  at base with 
slight purplish tinge, glabrous, (3.5—>7—23 cm 
long; base o f  sheath swollen, pale white-tan 
or pinkish. Stem  tan, tinged pinkish.

Inflorescences  one to two associated with 
a leafy shoot,  arising directly from the rhizome, 
ovoid, brac ts  imbricate, 2.5-4.2 cm high and
1.7-2.2 cm in diameter. Peduncle purple, 
glabrous, 0 .9-4 .5  cm long. Bracts 6-12(-15) 
in number, herbaceous , spirally arranged, ovate 
to narrowly ovate ,  apex acute  to acuminate, 
upper brac ts  longer and narrow er than basal 
ones, apex subpatent,  1.9-2.5 cm high and 
1.2-1.7 cm wide. O u ter  surface o f  bract red- 
purple at the very base, the rest dark purple, 
glabrous; inner surface green, glabrous; each 
bract subtending 2 or more flower pairs. 
Bicarinate prophyll mem branaceous , narrowly 
ovate ,  apex acute ,  translucent faint greenish, 
tinged purple apically, glabrous, 1.5-2 cm high 
and 0 .5-0 .6  cm wide, carina to carina, 0.8-1 cm 
wide, total width. Secondary bracts  m em brana­
ceous, ovate  to elliptic, apex rounded, trans­
lucent faint greenish, tinged purple apically, 
glabrous, 1.2-1.6 cm high and 0.4-0.8 cm wide. 
B racteoles  4 per flower pair, 2 lateral, chan­
neled, and 2 central, channeled , faint greenish 
to transparen t below, apex tinged purple, 
glabrous, 0 .9-1 .8  cm high and 0 .2-0.6 cm wide, 
the lateral ones longer and wider than the central 
ones.

Sepals he rbaceous ,  narrowly obovate ,  apex 
acute to ob tuse ,  lower 1/2 white, green above, 
apical margin tinged purple, glabrous, 2.3-2.4

cm long and 0.3-0.45 cm wide. Corolla  tube 
white, g labrous, 3-3.1 cm long; corolla lobes 
subequal, ovate-elliptic, apex  obtuse , the 
margins inrolled appearing acu te ,  white, o c c a ­
sionally tinged purple at the apex , g labrous,
1.7-1.8 cm long and 0.6-0.8 cm wide. O uter 

stam inode  transverse  broadly elliptic, c lawed 
at base, apex emarginate ,  lavender,  the basal 
portion white, 1.4-1.6 cm long and 1.3-1.5 cm 
wide. C allose stam inode  a lm ost totally fleshy, 
apex obtuse  to irregular,  white below, apex 
light to dark  purple, 1-1.1 cm long. Cucullate 
stam inode  white, 0 .6-0.7 cm long and 0 .5-0 .6  cm 
wide, provided with a subterminal filiform 
appendage. Filam ent white with lateral white 
petaloid appendage to 1.5 mm wide; an ther  
white, 2 mm long. Style and stigma white. 
Ovary c ream -w hite ,  sm ooth , glabrous, 2.5-3 mm 
high and c. 2 mm wide. C apsule  obconoid, 
tr igonous, apical edge o f  one face irregularly 
tr identate , white to light green, 1-1.1 cm high 
and 0.8-0 .9  cm wide; crow ned  by a persistent, 
live, enlarged calyx. S eeds  usually 3 per capsule, 
tr igonous, rugose on the ou te r  surface.

Type.  Panama. Prov. Panama, La Eneida, region of  
Cerro Jefe, 3 .3.1973, D ressier 4285 (holotype F 
1790790, isotypes MO, U S).

Other collections.  Panama. Prov. Panama, km 20 on 
the El Llano-Carti road, 22.2.1973, K ennedy & D ress­
ier 2575 (D U K E , PM A); km 12-13 on the El L lano- 
Carti road, evergreen wet forest, 380^120 m, 25.2. 
1976, K ennedy & D ressier 3517 (F).

This  species flowers mainly in the dry season, 
F ebruary  through May. It occurs  in moderate 
to deep  shade within the forest on well-drained 
slopes, often near the base o f  large trees.

C alathea verecunda  is distinguished from 
other C entra l  A m erican species by the inflore­
scence borne on a separate  shoot directly from 
the rhizome (not terminating a leafy shoot); 
by the glabrous leaf blade, pulvinus, petiole 
and sheath ; by the 6-15 dark  purple, glabrous 
bracts and almost totally fleshy callose stamino­
de. It is similar to C. bachem iana  E. Morren in 
aspect but differs in having a plain green rather 
than a pa tterned leaf, a shor te r  (1.6 versus 2.3 
cm) ou te r  staminode, a callose staminode d is­
similar in shape to the ou te r  staminode and a 
lavender ra ther than a white flower. Calathea  
verecunda  differs from the o ther  species of 
Calathea  which have the inflorescence(s) borne
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on a separate leafless shoot by the following 
characters: the absence of claviculate brac- 
teoles, the narrowly ovate leaf, and the glabrous 
bracts and pulvinus.

This species was referred to for several years 
as C alathea  “ unknown” , as numerous seedlings 
and vegetative individuals were found but 
flowering individuals were still unknown, hence 
the epithet verecunda, meaning modest, shy or 
bashful.

A ckn o w led g em en ts . I wish to thank D r  R obe r t  D re s s ­
ier for making possible the collection  o f  these 
species in the field and D r  Jo h n  F a y  for  his help with 
the Lat in  descriptions.
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Gams, W. 1971: Cephalosporium-artige Schim­
melpilze (Hyphomycetes). X +262 pp.. 137 figs., 
3 plates. Gustav Fischer Verlag, Stuttgart. 
Price (bound) 86 DM.

A great number of exceedingly different fungi 
have been placed in the genus Cephalosporium  
Corda (1839). Most of them are mould-like 
Hyphomycetes, which produce simple or rami­
fied, sometimes synnematous, usually hyaline 
conidiophores with phialides and dry, one-celled 
conidia in chains, or slimy conidia in heads. 
The difficulty in circumscribing Cephalosporium  
and “ allied” genera, such as A crem onium , 
Paecilomyces, and Verticillium, has resulted in 
numerous transfers of species between these 
and other genera. In spite of the recent studies 
published by several authors, no overall survey 
of these fungi was available. This is what 
Gams has tried to provide, and his task has not 
been easy. Not least the perusal of the literature 
must have been laborious, since accounts of the 
species have appeared in many different kinds 
of publications.

The general part of the monograph includes 
sections on methods, morphology, history, un­
accepted genera, correlated Ascomycete genera, 
a full bibliography, and a key to all Cephalo- 
sporium-like genera in the widest sense. The 
special part contains descriptions, nomen­
clature, keys to and illustrations of the taxa, 
lists of cultures and of the herbarium specimens 
studied, and a list of excluded species (not 
complete). A third part provides surveys of 
certain ecological groups (species present in soil, 
on plants, chitin, animals, fungi, man, and 
antibiotic-producing species). The work ends 
with a glossary, an English translation of all 
keys, and an index.

The imperfect genera dealt with are: Acre­

monium  (82 species), Tilachlidium  (1), Septo- 
fusidium  gen. nov. (1), Monocillium  (13), Ver­
ticillium (20, light-coloured species only), and 
Aphanocladium  gen. nov. (2). Unnamed conidial 
states of Emericellopsis (5), Calonectria (1), 
Wallrothiella (1), and some marginal species are 
also included. Two genera, 39 species, 3 sec­
tions, 5 “ series” , one name, and some 70 com­
binations are new, the last-mentioned mostly in 
Acremonium. Cephalosporium  itself, however, 
is excluded because its original species are 
probably Phycomycetes of the genus M ör­
der ella.

Gams uses a special terminology, which is 
partly his own, to describe different modes of 
growth on agar, the ramifications of the con­
idiophores, the position of the phialides, and the 
shape of the conidia. Notwithstanding, most of 
these terms seem superfluous. ‘Ellipsoidal’, 
for example, tells as much about the conidial 
form as “ homopolar-polysymmetrisch” (p. 9), 
a term borrowed from palynology. To distin­
guish between synnema and coremium (p. 6) also 
goes against current practice. The author's 
ambition is understandable, however, bearing in 
mind the difficulties in finding diagnostic charac­
ters for these organisms.

In the discussion, some phenomena of taxo­
nomic importance are pointed out. A catenate 
or capitate arrangement of the conidia seems 
to be specific characters only or even modifica­
tions strongly influenced by different substrates 
and moisture conditions. Substrate type and the 
age of the colonies govern the form and size 
(length) of the conidia. Not even the pigmenta­
tion and ornamentation of the conidia and 
conidiophores appear to be useful as generic 
characters.

These aspects have led Gams to adopt a 
wide generic concept, as is manifested by his
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treatment of i.a. A crem onium  and Vertieillium. 
The  former genus has conidial states in several 
A scom ycete  families, and has devoured the 
whole of G liom astix  (as a section) and some 
species of P aecilom yces. M any N ectria  imper­
fects form ano ther  section. This  is disputable 
taxonomically, but is dictated for practical 
reasons. The dilemma lies in the acceptance of 
form-genera, which conflicts with a striving 
towards natural groups correlated with possible 
perfect states. It is the rev iew er’s opinion that 
if the N ectria  imperfects be recognized as a 
section, one might jus t  as well separate them at 
generic level, and, if not, then the section would 
be better  deleted.

In G liom astix  s.str. the species possess pig­
mented conidia, but are related to hyaline- 
spored species, all of which have “ chondro id"  
hyphae with thick, light-refractive walls. It 
would perhaps have been preferable to have 
kept G liom astix  at generic level in the one or 
the o ther sense. Vertieillium  has also become 
an unwieldy genus by the inclusion of species 
from both the H y pocreaceae  and Clavicipi- 
taceae. In o ther cases  the classification adopted 
is simpler. M onocillium , for example, is easily 
defined in morphological terms, and, besides, 
belongs to only one perfect genus, N iesslia .

There  are some nomenclatural errors. A cre­
m onium  sect. S im p lex  contains the type of the 
generic name and must thus bear the name 
A crem onium . T h e  five “ se r ie s"  in G liom astix  
are not validly described and series M urorum  
shall be named G liom astix. A crem onium  sect. 
N ectrio idea  has not been typified and is accord ­
ingly illegitimate. N o r  is it clearly indicated 
w hether the types of all the new specific 
names are based on dried or living specimens. 
The present rules do not permit typifications 
based on living cultures, a clause laid down 
already in the 1966 C ode  of N omencla ture .

The  author has been painstaking with the 
type investigations, but in many cases there 
was simply no material available. H e  has been 
very restrictive in his use o f  old names if there 
were any doubts  a ttached, and he has also 
adopted a fairly narrow species concept. It is 
easy to sym pathize with his motives here, but 
a num ber o f name changes will certainly follow 
when the older type collections are eventually 
traced. G a m s  founds his descriptions mainly on 
living cultures (in Baarn),  and has evidently

revised only a few samples in o th e r  herbaria .
The present m onograph is on the whole very 

impressive. O ne must apprecia te  this ser ious 
effort to bring order  and sys tem  into such a 
difficult group of fungi. G a m s  has also arranged 
the text in a very s traightforward m ann er ,  to 
which e.g. the synoptic key to A crem on ium . 
the ecological surveys, and the t rans la t ions  for 
English-speaking readers  bear witness. The 
author is to be congratu lated  on having produced 
a work o f  lasting value.

Nils Lundqvist

G ottscha lk ,  W. 1976: D ie B edeu tung  der P o ly­
ploidie fü r  die E volution der P flanzen . F o r t ­
schritte der  Evolutionsforschung, Band 7. 511 
pp., num erous figs. G u s tav  F ischer  Verlag, 
Stuttgart.  ISBN 3-437-30221-3. Price DM 210:-.

D iscovery  is a cumulative process ,  which in­
cludes not only the important phase of collecting 
and describing data  o f  objective facts, but pe r­
haps still more the philosophical evaluation that 
places new observations into their reasonable  
perspective. Because o f  the great importance 
of the latter, every scientific approach  is, at a 
certain stage, in need of a basic synthesis of 
what has becom e known by aid o f  the descr ip ­
tive and comparative methods. If that synthesis 
is com prehensive  enough, then, at least fo r a 
time, a periodical upgrading through partial 
reviews is usually satisfactory, until adjustm ents 
in the general philosophical position require a 
new and extensive revaluation. This  is true in 
all b ranches of knowledge, but it is perhaps 
most important in the disciplines related to 
organic evolution, the correc t  explanation of 
which is basic to most o f  the biological sciences 
and their practical application.

T o  paraphrase Kipling, there  may be nine and 
sixty ways in which the evolution of life has 
proceeded. Extensive investigations of the part 
of this event that has been called speciation 
indicate that it may not be a continuous process 
as frequently suggested but a stratified stability 
of ladderlike advances, each step o f  which 
apparently  being protected  from oblivion by 
something called reproductive  isolation. 
N u m ero us  studies o f  many plants seem to in­
dicate that the complex phenom enon of poly-
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ploidy may have been the most im portant of 
these processes  in eukaryotic  plants with a 
localized centromere. Since no other  genetical 
incident has been as widely investigated by 
population geneticists, its relative significance 
may, o f  course, be som ewhat overra ted ; but 
that does not diminish the fact that polyploidy 
is a very im portant evolutionary process.

An issue so significant and so extensively 
studied must be reviewed and synthesized 
regularly so that its implication can be appraised 
and its progress directed into areas o f possible 
neglect. Such reviews have, indeed, been 
published a few times for certain aspects of 
polyploidy, although still nobody seems to have 
attempted to compile a com prehensive  philo­
sophical and in terpretative synthesis that could 
help to find its exact place in the modern 
understanding of life and thus clarify many 
observations that still appear  to be ambiguous.

T he  main reason for the lack of a general 
synthesis o f our present knowledge of polyploidy 
is probably the magnitude of the task, because 
few biologists have the energy or even ability 
for a detailed scrutiny, digestion and philo­
sophical evaluation of more than ten thousand 
reports  and books in which polyploidy has been 
described and discussed during the past three 
quarters  o f a century. Perhaps the solution lies 
in an organized division of the work between 
carefully selected mem bers o f  a team of  con­
scientious and energetic  specialists who after­
wards could together com pose , as a kind of a 
conclusion, a com prehensive  philosophical 
sum mary on basis of the more special reviews. 
At present such a team seems to be nonexistent, 
or perhaps its possible organizer and leader 
is nodding?

T h e  most extensive digest o f  any part o f  the 
polyploid process has jus t  becom e available in 
a book on the significance of polyploidy for the 
evolution of plants, writ ten by P rofessor  W erner 
G o tts ch a lk  of the University  o f  Bonn, who is 
also the author of a synopsis of the evolutionary 
significance of gene mutations. After having 
examined a substantial part o f  the trem endous 
literature on the subject,  he places the main 
emphasis  on a survey of the characteris tics  of 
experimentally  produced polyploids because  he 
is o f  the opinion that this is necessary  for 
establishing a firm basis for the identification of 
natural polyploids. Even that is a gargantuan

task. Although the author has avoided the much 
needed philosophical part o f  the explanation, 
and the importance of polyploidy for speciation 
by forming an effective reproductive  barrier 
between gene pools in which its fundamentality 
for evolution is most significant, and, therefore, 
limited his search to a single, albeit important,  
area of the subject,  he has, in the view of this 
reviewer, succeeded amazingly well in writing 
a synopsis o f  considerable weight.

Professor G o ttscha lk  divides his treatment 
into eighteen chapters. T h e  essential chapters 
discuss experimental and natural polyploids, 
anorthoploids, aneuploids, and the distribution 
o f  polyploids, with an em phasis  on means to 
identify and distinguish autoploids and alloploids 
in nature. O f  course , some o f  the chapters are 
more detailed than o thers, fo r various reasons, 
and some are by necessity shallow for lack of 
information. It is a pity tha t  the introductory 
chapter,  on theoretical viewpoints for the 
evaluation of polyploid plants, is ra ther in­
complete and philosophically w eak, as are some 
conclusions regarding certain o ther  basic pheno­
mena elsewhere in the synopsis, but weaknesses 
o f that kind are amply com pensa ted  for by the 
genuine thoroughness o f  the descriptive chapters 
that form the bulk of the book.

In such a large text all geneticists will find 
a wealth o f  important observations gathered 
from many sources. It is, how ever ,  inevitable 
that some specialists may jo in  issue on various 
conclusions or even question the wisdom of the 
selection of references by the exclusion of 
o thers, and the size o f the work makes it 
ideal for nitpickers. T h e  present reviewer would 
have liked to see a more solid evaluation of 
the differences between various kinds of poly­
ploids based on their assum ed origin and later 
evolution and a more advanced  classification into 
groups than is met with in the system adopted, 
which is essentially that o f  Stebbins in 1938, 
when less than one-fifth o f  the literature on the 
subject had been published. It could also have 
been emphasized more strongly that most of 
the knowledge of the physiology of polyploids 
is based on much too few and much too prelimin­
ary investigations published a generation ago 
so that the field is actually widely open for a 
modern and extensive a ttack  which could 
benefit immensely from being connected  with 
sound ecological observations . F ro m  the point
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of view o f  some readers, it may seem un­
fortunate  that the author apparently  follows the 
18th cen tury  philosophy o f  nominalism in his 
weak concept of the taxonomic categories, as is 
prevalent among many modern  botanists but 
certainly contrary  to all genetical and evolu­
tionary concepts  that are strictly empirical and 
materialistic. F u rtherm ore ,  the au thor  tends to 
accept uncritically most original reports , even 
when later papers ,  which he frequently ignores, 
have corrected  their mistakes. Therefore ,  some 
of his conclusions and a few of the most 
elaborate  tables must be taken with a grain of 
salt. T h is  is, for instance, the case with Tables 
6 and 7 which are characterized  by the inclusion 
of many old and very doubtful examples of 
socalled “ intra-specific polyp lo idy” , which 
itself is an idea that may look as a nominalistic 
anachronism in a book on evolution. Actually, 
much too many o f  the almost 200 examples of 
such “ sp ec ies”  are worthless because  they were 
originally based on direct misidentification, 
downright misunderstanding, or lack of tax o ­
nomic skill by the original au thors  so that a more 
critical scrutiny would have reduced them to 
perhaps a handful of still doubtful cases. But a 
strict adherance  to the uncritical principle 
adopted ought to have increased such 
“ ex am ples” manifold because  even the socalled 
scientific literature abounds in superficial o b ­
servations.

In the important discussion on the frequency 
of autoploids and alloploids it is, correctly, 
pointed out that the great majority o f such 
plants are intermediate, w hereas pure autoploids 
and strict alloploids are claimed to be rare. I 
am in no doubt that this is correct as far as their 
success and natural occurrence  is concerned. 
H ow ever ,  I would like to add the observation, 
based on num erous studies o f large samples o f 
germinating seeds of many species o f gymno- 
sperms, m onocots  and dicots, that strict au to ­
ploids seem to be formed in a low permille 
frequency in all plants of which large samples 
have been studied, and perhaps in all popula­
tions of all plants; but if a seed gives rise to an 
autoploid individual, this plant is likely to be 
weak and soon selected aw ay, which may be 
the reason for that such polyploids are rare 
under natural conditions. Likewise, a special 
emphasis could have been given the important 
remark by Miintzing and only hinted at in the

book, that strict alloploids, produced from c o m ­
pletely sterile hybrids betw een  unre la ted  
species, are likely to be entirely missing and 
to occur only in theory except after a thorough  
secondary differentiation of in term edia te  po ly ­
ploids has taken place, for the simple reason  
that species with fully unrelated ch ro m osom es  
cannot hybridize. Such minor rem arks that could 
be made also on some o ther  questions d e m o n ­
strate the difficulties that any scientist must 
inevitably en coun te r  when attempting such  a 
wide synthesis ,  but small inaccuracies o f  fact 
and especially o f judgem en t are hum an and 
cannot be escaped  even by the most careful 
o f compilers. And none of the more or less trite 
com m ents  above can lessen the fact tha t  the 
author has succeeded  unusually  well in his dif­
ficult task.

As a conclusion it is only fair to admit that 
it is the nature  o f  most synoptic work not to 
be complete  or even exact, although this tex t is 
unusually thorough and inclusive in the fields 
it covers. It was planned to em brace  only some 
of the literature on the significance of polyploidy 
in evolution. F o r  practical reasons the au thor  
shuns all d iscussion on the more general signif­
icance of polyploidy that some readers might 
have preferred. T herefo re ,  the book m ay fall 
short o f  satisfying the need for an interpre tative 
synthesis o f  polyploidy as a whole, but its virtue 
lies in its com prehensiveness  ra ther than in 
its com pleteness  in the areas  it wants to cover. 
There  has apparently  been some difficulty in 
composing the bibliography o f  about 2500 titles, 
because some papers mentioned in the text are 
missing. T he  register is hardly sufficient for a 
work of this magnitude,-and a few but insignif­
icant printing errors will probably please those 
who find such matters to be important. But 
since this is by far the most important review 
of polyploidy ever published, it must be highly 
recom m ended  to all botanists  and geneticists 
interested in population biology, basic or 
applied, and, especially, to those working in 
the fields of evolutionary botany.

Askell L öve

Lundqvist ,  J. et al. 1974: Survey  o f  the vegeta ­
tion conditions in the ca tchm en t area o f  river
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V indelälven, northern Sw eden . 332 pp.,  10 figs., 
37 plates and 10 tables. SNV PM 409. Statens 
N a tu rvå rd sv e rk ,  Stockholm.

L undqv is t ,  J.  & W istrand, G . 1976: R iverside  
vascular flo ra  in the upper and m iddle ca tch ­
m en t area o f  the river Skelle ftea lven , northern  
Sw eden . 175 pp.,  19 figs., 3 maps and 8 tables. 
V äxtekologiska  Studier 9. Uppsala .  ISBN 
91-7210-806-6.

F rom  times immemorial human progress has 
d epended  upon the wise and effective exploita­
tion of natural resources. Until the scientific 
method was invented, a ttempts  to regulate even 
simple phenom ena were frequently so groping 
that success  was easily replaced by disaster. 
This  is amply documented by history even from 
Scandinavia ,  when great lakes or rivers were 
tam pered  with through mistaken foresight. Even 
during recen t times technological advance w ith­
out scientific planning has sometimes caused 
u nexpec ted  harm so that unw arran ted  pollution 
or o th e r  d is turbances by technologically desir­
able p rojects  has endangered animals and plants 
and even  human habitations over large areas, 
though such difficulties are frequently  coun te r­
acted by natural regulation when time passes.

A continued  but scientifically guided regula­
tion o f  natural phenomena is certainly required 
for the  improving of the conditions of life 
even for o thers  than the for tunate  few in all parts 
o f the world. O f  these conditions, the harnes­
sing o f  energy seems to be the most widely 
d iscussed  at present, not least because it is 
frequently  connected with dangerous pollution 
or d is tu rbance  of other vitally important natural 
resources  or with the impairing or destruction 
of e cosys tem s  that may be essential for present 
or fu ture  production o f  food, maintenance of 
health, o r  simply for the well-being o f  human 
beings w ho  still do not live on bread alone.

S w eden ,  which leads the developm ent of 
the w elfare  state that the entire world will 
hopefully enjoy in the centuries  to come, also 
stands in the front in the exploitation of water 
pow er which forms one of the essential pillars 
o f its industrial strength. During the past genera­
tion, m o s t  o f the large Swedish rivers have 
been thoroughly  developed for hydroelectr ic  
pow er b y  aid of artificial reservoirs  that som e­
times h av e  caused the transformation or even 
ex tinction  of irreplaceable vegetation at the

same time as it has led to the quieting of some 
of the most beautiful waterfalls in the world. 
In most cases this technological progress has 
been preceded by some biological investigations 
on which were based recom m endations  for 
modifications that favorably counteracted  some 
of the negative effects o f the technologically 
desirable projects and, som etim es, even led to 
their rejection.

T w o  recent publications dem ons tra te  the 
approaches and methods o f  Swedish botanists  
studying the ecosystem s o f  large river valleys 
before and after the technologists  exploit them 
for much needed electrical power. T he  first 
of these, which is a survey o f  the condition 
of the vegetation in the ca tch m en t area  o f  the 
river system Vindelälven in northern  Sw eden, 
is a 1974 report o f  a detailed floristic and 
ecological study that was initiated by the great 
late ecologist Professor G .  Einar Du Rietz in 
1961 and carried out by several well qualified 
botanists under the able leadership  of D r  Jim 
Lundqvist ,  who compiled the report. This river 
is in its lowest parts confluent with the river 
U m eälven, which was heavily exploited during 
the past two decades, w hereas  V indelälven 
remains largely unregulated so that it is a worthy 
object for vegetation studies o f  a resource prior 
to technological progress. T h e  second book is a 
similar study of the river Skellefteälven, which 
is one of the most thoroughly exploited river 
systems in northern Scandinavia .  Several 
ecologists have investigated this area  in coo p e ra ­
tion with the authors  of the report,  D r  Jim 
Lundqvist and D r  G u n n a r  W istrand , who claim 
in the introduction that the regulation of this 
river system, made mainly during the past 15 
years , has been so severe that a considerable  
part o f the original ecosys tem s may be regarded 
as totally destroyed. In o ther  w ords, the two 
publications describe a boreal ecosystem  before 
and after a severe and perhaps  d isastrous 
exploitation.

T h e  Vindelälven book begins with an h is to r­
ical review of botanical studies o f  this large area, 
which was visited by Linnaeus in 1732 and by 
some later botanists, although more extensive 
observations on the flora were hardly made 
until during the present project.  T he  to p o ­
graphical and geological conditions are su m ­
marily described, as are also the effects and 
characteristics o f  various human activit ies since
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the colonization of the area began in the 18th 
century. T he  bulk of the book, however, reviews 
the zonation and floristic composition o f  the 
vegetation of the river banks and valleys which 
reach from the spruce forests of the lowlands 
through the pine forests  and mixed forests of 
the montane areas to the birch forests and 
tundra zones of the subalpine and alpine regions. 
T he floristic composition at num erous sites has 
been analysed exactly and in great detail both 
qualitatively and quantitatively to demonstrate  
the wide variation and extreme richness of the 
vegetation. It is a pity that the magnitude of 
the task has not yet allowed a detailed phyto- 
sociological analysis o f  all sites studied, because 
that would evidently also have shown an unusual 
assemblage of plant associations at various 
stages of development. T h e  floristic review 
concludes with a survey, by G u n n a r  Wistrand, 
of the distribution and lower limits of the alpine 
plants and a review of some of the rare species 
met with in the area, and a chap te r,  by Sten 
N ordenstam , on the many species o f the 
apomictic genus H ieracium  that are charac teris­
tic of this part o f  northern Sweden. T hen  come 
a few conclusions concerning nature  protection, 
by Jim Lundqvist. T here  is an index of species 
mentioned in the text, and the book ends with 
37 excellent photographs.

T he  Skellefteälven text reviews first the geog­
raphy of the area and surveys the exploitation 
of this large river valley as explained by aid 
of an impressive map o f  the extensive regula­
tion of the river, before delving into a d iscus­
sion of the flora of the region as influenced 
by the recent technological advance. As could 
be expected, the vegetation near still undevel­
oped tributaries and on the mostly unaffected 
mountains remains conspicuously  rich in 
species, and the plant associations in these 
places are undisturbed, w hereas the flora of 
the riverbanks within the regulated area has 
been drastically reduced so that many o f  the 
lowland species seem to have been exterminated 
and most o f the associations deranged beyond 
recognition. Fortunately , there have been left 
some pockets of less dis turbed forests rich in 
species from where some plant associations 
might perhaps disperse for a partial recovery 
of the area when the artificial situation has 
stabilized, although complete  recovery may 
require considerable and expensive human

assistance. T h e  destruction  could, o f  course ,  
have been minimized and the recovery  simplified 
if a s tudy like that o f  the V indelä lven  had 
preceded the technical exploitation and been 
used as a basis for the selection o f  p ro tec ted  
areas from w here  vegetation could invade the 
affected grounds , w ithout restraining the ce r ta in ­
ly necessary  technical developm ent.

T h e  investigations of these large river systems 
and the vegeta tion that is dependen t upon them 
could be used as models for the planning of 
extensive exploitation in o ther  parts o f  the 
world. T h ey  clearly show that even modest 
floris tic-ecological studies by taxonomically  
com peten t ecologists are o f  the greatest im­
portance  in planning large technological projects 
in such a way that even drastic engineering 
projects could avoid d isastrous effects on other 
natural resources.  It is evident that the vegeta­
tion near Skellefteälven has been seriously 
though hardly irrepairably hurt because  the 
mistaken but well-intentioned eagerness  of the 
technologists  blinded their foresight and even 
the biologists may have been sleeping on their 
guard. Similar m istakes caused by a lack of 
p roper  safety m easures  are  still being made 
in connect ion  with mining and industrialization 
in many parts of the world, especially where 
the supply of conscientious and properly com ­
petent floristic ecologists is scarce or where 
their rare exis tence is ignored by technologists 
and bureaucra ts  w ho them selves may have little 
unders tanding for the need for an environ­
mental protection so they are satisfied by only 
paying for socalled environmental impact studies 
that are w orthless because  they were made 
without honest qualifications that border to 
fraudulence. T h ese  superb Swedish studies 
could not have been done by ecologists without 
a profound floristic training, and they would 
also have been impossible if the flora of 
Scandinavia  had not been thoroughly covered 
by critical and modern flora manuals, which 
are the most im portant tools o f  botanists of 
e ither basic or applied learning.

T h e  energy requirem ents  o f the industrial 
welfare state seem to increase exponentially 
as long as the population explosion is not 
effectively restrained. Since hydroelectric power 
evidently is less expensive  and less polluting 
than o ther  presently available energy, it is 
unders tandable  that those who are responsible
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for industrial progress find it desirable to utilize 
every available river to the utmost. Presently ,  
all but four large Swedish rivers have been 
ultimately harnessed, and the time is rapidly 
nearing when those that are left also have to 
be utilized. Perhaps it is permissible to suggest,  
however, that the politicians and technologists 
look into the hardly unreasonable  wish that 
these rivers could for ever be left untouched  
by developers so that unborn generations will 
be able to enjoy limited recreation in the pristine 
surroundings of great Scandinavian w aterw ays 
and to profit from the natural beauty  that always 
has stimulated the creative minds o f  poets and 
thinkers. T he  Vindelälven area seems to be a 
most ideal Scandinavian reservate  for a total 
protection against all socalled developm ents ,  at 
the same time as the present study could serve 
as the first step towards an extended  and 
detailed biological and geographical research 
and restricted experimentation. Perhaps  most of 
all, a strict but scientifically guided co n se rv a ­
tion of such an area  could create  a northern 
Scandinavian enclave for effective conservation 
o f  the natural genetical diversity  o f  the biota 
and thus becom e the first and most essential 
step tow ards establishing a worldwide network 
for the protection of the genepools which form 
the basis for life on planet earth.

Äskell Löve

Tzvelev , N. N . 1976: Z la k i S S S R -P o a c e a e  
U SSR . 788 pp., 9 figs., 16 tables with drawings. 
N auka ,  Leningrad. Price 3.26 rubel.

Until recently , the classif ication of g rasses into 
genera and species has been based largely 
on the s tructure and arrangem ent of their spike- 
lets. Emphasis  on such charac teris tics  led to 
some very artificial groupings so that natural 
genera were split and unrelated groups united. 
During the past four to five d ecades ,  beginning 
with the extensive review of the cytology of 
grasses by Avdulov, increasing attention has 
been devoted  to evolutionary and anatomical 
aspects. T hese  studies have yielded much 
evidence o f  relationship and resulted in a more 
natural classif ication, although further investiga­
tions and experiments  are still needed before 
all genera  and species o f grasses  can be satis­

factorily c ircumscribed and placed logically in 
the new evolutionary system.

A critical review of all the grasses o f  the world 
has never been compiled, and most o f  the 
available manuals are largely outdated  because 
they were either published before or ignored 
the recent revolution in grass systematics . 
Therefore,  a modern manual o f  the many grasses 
of the Soviet Union, by N. N . T zve lev ,  is 
highly welcome, and hopefully it will soon lead 
to similar manuals for o ther large areas.

T he  book includes a considerable  proportion 
of the species and genera of this large family, 
which has been estimated to comprise  perhaps 
500 genera and about 8000 biological species. It 
first reviews the history of exploration o f  the 
flora and especially the grasses of this region, 
and then explains the modern background of the 
revision in great detail on more than 40 pages. 
Since this is the most concen tra ted  and com ­
prehensive review of the principles o f  modern 
grass systematics available in any language, 
it is to be hoped that the au thor  soon will 
find it possible to publish it separately  in English 
or G e rm an  to make it available to others 
working with the classification o f  grasses. The 
bulk of the text is devoted  to the taxonomic 
part, which begins with a description o f  the 
family Poaceae  and a sixteen pages long key to 
the 177 genera that are included in the book. 
The genera are grouped into 28 tr ibes and 
numerous subtribes.

Every genus is given its valid Latin name, 
with proper references to au thors  and syno­
nyms, if any, and then described in detail. 
T ypes or lectotypes are listed for each genus 
and a mention made of the diversity and o f  the 
general distribution of the taxon as a whole. 
When more than a single species are met with, 
a com prehensive  key follows, aided by some 
good drawings of taxonomically important 
details. T hereafter ,  sections, if any, are con­
cisely described, often with types or lectotypes 
mentioned, before each species is listed without 
description except in keys but with proper 
nomenclatural references, information on 
flowering times, distribution, the somatic 
chrom osom e num ber if known, and certain other 
pertinent information when available.

The classification at the generic level reflects 
the modern idea that all the species o f a good 
genus must be related through a linear-branched



348 B otanica l literature BOT. NOTISER 130 (1977)

evolution from a com m on ancestor.  Although 
other characters  are utilized for their identif ica­
tion, the au thor  puts a strong emphasis  on  basic 
chrom osom e num ber and karyotypes to delimit 
the higher categories down to the generic 
level. T h e  comm on basic num bers  in grasses 
are x = 5 ,  7 and 9, but the highest num ber is 
x = 12 and the lowest x = 2 ,  which is represented 
in the Soviet Union by the genera C olpodiutn  
s.s tr . ,  M olineriella  and Z ingeria . M ost o f the 
generic names are, naturally, familiar to 
botanists elsewhere although some have been 
little used, but many are c ircum scribed  more 
exactly than has been custom ary ,  and others 
are new because the more precise concept 
requires splitting o f  collective units or the 
lumping o f  others that have been found to be 
biologically similar.

One o f  the more im portant groups for which 
a new and improved classification is presented 
is the tr ibe Trit iceae, which is subdivided into 
three subtribes and seventeen genera  on basis 
o f recent experimental and karyological 
evidence. T he  subtribe Triticinae com prises  the 
genera E lym us  s .s tr . ,  E lytrig ia , A gropyron  
s .s tr., E rem opyrum , H eteran thelium , A m blyo- 
pyrum , A eg ilops, Triticum , D asypyrum  and 
Secale. T h e  subtribe H ordeinae  includes the 
genera H ystrix, L eym us, P sa th yro sta ch ys , 
H ordeum , H ordelym us  and Taeniatherum , 
whereas the subtribe H enrardiinae contains only 
the genus H enrardia. This is a great im prove­
ment from the conventional treatm ent o f  these 
taxa as a few unnatural and collective genera 
some o f  which combining genera  here grouped 
into different subtribes, although one may w o n ­
der why a part o f  A egilops  as here defined 
has not been transferred to Triticum , and why 
the perennial genus C ritesion  has been left as 
a subgenus of the o therwise annual H ordeum  
s.str. with which it can hardly be hybridized 
experimentally. Since some of the genera  cross 
occasionally, the au thor  accepts  a few hybrid 
genera to accom m odate  these ephemeral taxa of 
the tribe. Although the present rev iew er agrees 
with this treatment, he believes that the au thor 
is biologically and nomenclaturally  mistaken 
when among these hybrid groups are  listed the 
experimentally produced alloploid species of 
Triticale, which are, indeed o f  hybrid origin 
as are all alloploids, but certainly not hybrids 
in the correct sense of the term; these species

may either be logically classified in the  genus 
Triticum  as the species T. a estivo seca le  and 
T. turg idosecale  as proposed  by M ac  K ey , or 
as these two species in the genus Triticale  
as described by von T scherm ak ,  not M üntz ing, 
whereas the name of the primary hybrid  seems 
to be Triticosecale  Wittm.

O ther  rem arkable  im provem ents  are  too 
numerous to be mentioned. A few  perhaps 
illogical conclus ions have, how ever ,  not been 
avoided, as, e.g.,  the incomplete split ting o f  the 
genera B riza  and B rachypod ium , and the accep t­
ance as dis tinct genera o f  some groups that 
cross easily, as, e.g.,  D anthon ia  and Sieglingia , 
Phippsia  and Puccinellia , and C alam agrostis  
and A m m oph ila , and the sinking of the recently 
described genus A rctopoa  in P oa. O ne  may 
even question why the au thor  refrains from 
transferring the subgenus S ch ed o n o ru s  from 
F estuca to L o lium , as is supported  by extensive 
experimental evidence, or from separating  the 
other subgenera of F estuca  as genera  in their 
own right, since their species never  cross. 
T here  are a few genera that remain collective 
as indicated by two or more basic chrom osom e 
numbers referred to in the book, but the author 
has apparently  preferred to be cautious in 
dividing them for some reasons not stated. 
But perhaps it is not fair to even hope that 
a specialist as thoroughly consis tent as the 
author of this book never will fail in following 
strictly the same exact biological definition when 
treating so many critical genera.

Although the very advanced  generic concept 
may dis turb some agrostologists w ho have 
neglected the recent revolution in grass 
systematics , the species concept o f  the author 
is not likely to strike botanis ts  from northern 
and central Europe as being unduly advanced, 
since he follows the L innaean and biological 
concepts that Scandinavian botanists  o f  note 
have adopted  for two centuries ,  defining this 
category mainly by aid of its reproductive  barrier 
but describing it morphologically. T h is  is a great 
deviation from the W etts te in -K om arov  species 
concept of the F lora  SSSR. H ow ever,  since the 
author apparently  has a iimited understanding 
of the significance of certain cytological char­
acteris tics as strong indicators o f the occurrence 
of reproductive barriers, he sometimes fails 
to recognize the fact that it is illogical to 
include units separated by such characteristics
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as geographical races only. Therefore ,  he som e­
times reduces morphologically, geographically 
and cytologically well defined species to the 
rank of subspecies. But perhaps some lack 
of logic is excusable  in the light of the generally 
high biological quality o f this immense work -  
even H o m er  sometimes nodded.

The book about the grasses of the Soviet 
Union is a w ork  of a magnitude that very few 
botanists could have undertaken. T here  is no 
book like it in any language. It seems to have 
been printed in only 2900 copies. Perhaps one 
may conclude with the wish that the able 
author could spend his time in composing a 
similar text for all the grasses of the world 
so that we may at long last get a modern and 
complete manual of these most important of 
plants.

Äskell Löve

Stafleu, F. A. & C owan, R. S. 1976: Taxonom ic  
literature. A selective guide to botanical publica­
tions and collections with dates ,  commentaries 
and types. 2nd ed. Vol. 1: A -G .  X L + 1136 pp. 
Regnum vegetabile Vol. 94. Bohn, Scheltema & 
H olkem a, Utrecht.  ISBN 90 313 0225 2. Price 
(bound) DF1 275.

T he  publication of Stafleu, Taxonom ic litera­
ture, in 1967 was a great event in the history 
of botanical documentation (cf. review in Bot. 
N otiser  122 (1969) p. 146). In his preface Stafleu 
stressed the words “ selective gu ide"  in the 
subtit le. As a rule only m ajor  works were 
recorded, not papers printed in periodicals. 
T here  was a preponderance o f  literature from 
C entra l and Western Europe as well as o f litera­
ture on phanerogams. C ryp togam s and paleo­
botany were treated briefly, a great num ber of 
important authors and works being omitted.

Less than ten years later the first volume of a 
much enlarged new edition o f  the same work 
has appeared .  D r  C ow an (Washington, D .C.) 
has jo ined  D r  Stafleu (U trecht)  as co-author. 
Stafleu has organized a g roup  working on 
“T axonom ic  d ocum en ta t ion"  at U trecht.  A 
similar team is working with C ow an at the 
Smithsonian Institution. With this broad back­
ground, including much aid from libraries and

private botanists all over the world, it will hope­
fully be possible to complete  two further 
volumes and a supplement (with addenda and 
indices) within the next eight years.

T o  judge from the present volume the cover­
age of the vast field of taxonom ic botany is at 
least six times as much in ed. 2 as in the previous 
version. T he  temporal coverage is more or less 
defined by the years 1753 and 1940 with a special 
emphasis on the period betw een 1870 and 1914, 
in which descriptive plant taxonom y reached its 
highest achievements . A few earlier authors, 
e .g ., Bauhin, C. and J . ,  Boerhaave and Dil- 
lenius, have been included. This is important 
from a nomenclatural point o f view as their 
works were often quoted by Linnaeus. The 
Swedish reader ,  especially if he is a crypto- 
gamist, will notice that C. A gardh, J. G .  Agardh, 
E. Fries ,  Th. M. Fries and others have now 
been treated in detail.

T h e  presentation of the material follows, as a 
rule, the same principles as in ed. 1. However,  
the entries on collections, biography and 
bibliography contain much richer information. 
As stated in the preface, the work has now be­
come a “ bibliography of bibliographies” . A ddi­
tions are handwriting (references to published 
examples of an au th o r ’s handwriting) and epo- 
nymy (i.e. information on the use o f  au thors’ 
names for generic names of plants or for titles of 
journals) .

O th e r  interesting news proposed standard 
abbreviations of au th o rs ’ names and of book- 
titles. It is a well-known fact that a u th o rs ’ names 
have been abbreviated in very different ways, cf. 
the often diverse usage in F lora  Europaea  and 
in the International Code o f  Botanical N o m en­
clature. Admittedly, the choice proposed here 
is subjective and it may be difficult to be 
consistent. T he  four Swedish botanists  m en­
tioned above are cited as C. A gardh, J.  Agardh, 
Fr. and Th. Fr. in the present work. The 
Frieses have mostly been abbreviated  in this 
way, at least by Swedish authors ,  whereas the 
short forms proposed for the Agardhs conflict 
with com m on international usage (though this is 
not quite uniform) Ag. and J. Ag. (or J. G . Ag.) 
among phycologists.

This  volume concludes with two useful in­
dexes, one to titles o f the works cited (with 
the a u th o r ’s name in brackets), ano ther  to names 
of au thors ,  collectors, botanical artists, etc.
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and to gener ic  n a m e s  o f  p lan ts  d e r iv ed  from 
p e rso n a l  n a m e s .  C o m p le te  c u m u la t iv e  indices 
will fo l low  in the  su p p le m e n t .

It is u n av o id a b le  tha t  a few m isp r in ts  (for 
in s tan ce  in S w ed ish  b o o k  t it les) a n d  o th e r  s h o r t ­
co m in g s  can  be fo u n d  in the  e n o r m o u s  materia l  
p re sen te d  here .  T h e  r e v ie w e r  will re s t r ic t  h im ­
se lf  to so m e  m in o r  r e m a rk s .

T h e  d e s t ru c t io n  o f  the  g re a te r  pa r t  o f  the 
Berlin H e r b a r iu m  in 1943 is c h a ra c te r i z e d  as 
“ o n e  o f  the  g re a tes t  c a t a s t r o p h e s  e v e r  suffered  
by p lan t  t a x o n o m y " .  U n d e r  seve ra l  G e r m a n  
b o tan is t s  (e.g. Eng le r)  w e  read  " H e r b a r iu m  and 
ty p es  B (m ost ly  d e s t r o y e d ) ” . H o w e v e r ,  a c ­
c o rd ing  to rece n t  in fo rm a t io n  from  staff  
m e m b e rs  o f  the  Berlin H e r b a r iu m  the c a t a ­
s t ro p h e  w as  no t  qu i te  so  to ta l  as  has been  
be lieved .  In m an y  c a s e s  it has b e en  poss ib le  
to  r e s to re  plant  m ate r ia l  sav ed .  H e n c e  a plant 
t a x o n o m is t  se a rch in g  fo r  ty p e s  p re su m ab ly  
loca ted  at Berlin b e fo re  1943 sh o u ld  inqu ire  at 
Berlin b e fo re  wri t ing  B+ in his m o n o g rap h .

T y p e s  an d  c o l lec t io n s  o f  b ry o lo g is ts  a re  s o m e ­
tim es (e .g. u n d e r  D u s é n )  r e p o r te d  as loca ted  at

the  S ec tio n  fo r  P a le o b o ta n y ,  N a t u r a l  H is to ry  
M u s e u m ,  S to c k h o lm  (S-PA). In fac t ,  all c o l l e c ­
t ions  o f  re c e n t  p lan ts  ( includ ing  b r y o p h y te s  and  
p t e r id o p h y te s )  w ere  t ran s fe r r e d  to  th e  Sec tio n  
for  B o tan y  (S) at the  b eg in n in g  o f  the  1970’s. 
S -PA  has n ow  c o llec t io n s  o f  fossil  p lan ts  only.

T h e  on ly  b o tan is t  still a live  r e c o r d e d  in this  
v o lu m e  is G u n n a r  D eg e l iu s  (b. 1903). H o w e v e r ,  
th e  s t a te m e n t  " H e r b a r iu m  a n d  T y p e s  U P S V "  
is n o t  c o r re c t .  H is  c o l lec t io n s  (m ain ly  l ichens)  
w e re  h o u se d  th e re  ear l ie r ,  bu t  s ince  the  b eg in ­
ning o f  the  19 6 0 's they  a re  in his h o m e  at 
A s k im ,  n e a r  G ö te b o r g ,  S w e d e n .  T h e  Botanical  
M u s e u m  at G ö t e b o r g  (G B ) c an  a lso  a r ran g e  
lo an s  from  his p r iv a te  h e rb a r iu m .

S e a rch in g  fo r  an e nvo i  to c o n c lu d e  this  ar tic le  
the  r e v ie w e r  finds w o rd s  su ch  as  " c o m p r e h e n ­
s i v e " ,  " in d i s p e n s a b l e ” , e tc .  to  be  not s t ro n g  
enou g h .  It c an  suffice to  s ta te  th a t  t ax o n o m ic  
b o tan is t s  all o v e r  the  w or ld  e ag e r ly  await  the  
fo r th c o m in g  v o lu m e s  o f  th is  s t a n d a rd  work.

O v e  A lm b o rn
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