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Eleoncharis uniglumis (LINE] SCHULT.

[Seirpurs amighemis LINK, 5, pefusfris L. sensu ampl. pop. i=var. §in
FL lapp. 1737}, E. palustris ssp. uniglumis (LINK] HawgTse, S pedustris
ssp. unigdumis (LINKE] SyME]

Fhizomes often more slender than in 1. palustreis bal, as in Ll
species, Hhe secomd internode of e sheot generations of abont fhe
seimme lenegth as the first indernode of the nexl, arcillury shool generation
acereted to i, Basal sheaths of the culms normally lustrousty red fo
blriekish red or greenish (especially in the northern part of Scandi-
navial: orifice straight or somewhat oblique, often with a marked
mArgin.

Culms less variable in length than in K. podusteis. osually shorler
than 700 cm. nol easily compressed and extreme waler modificalions
absent: the analomy of the eulms similar Lo thal of E. palustris; sub-
populidions often with different colour of the culms, varving from
vellowish green to olive green and bluish green.

The single sterife basal glume of the spike amplecicand, shorter than
hodf the spide. Perlile glomes variable and normally differing somewhal
in the two subspecies, commonly shining blackish red with (or often
withont) a narrow midrib and in certain infraspecific taxa and sub-
populalions with = hyaline marging during prefloral and floral skages,
when older inereasingly membranaceouns. Ht':'v]hl:h'h' density 20309
fruils per e of the rachis,

Thecae pure gellow and maore than 1.9 mm in length, Shape of Hhe
prodlen grodns markedly sector- or sock-shaped: size different in the two
stubsprecies.

Achene shape oboveid to pyriform with a slight difference between

PsTrarpHEDE is responsible for the lexl and Danveres for the drawings.

1 Hat. Notlser, vol, 121, 1is8



146 SYEN-OLOY STRANDHEDE AND ROLF DAHLGREN

infraspecitic taxa! length 1.1—2.0 mm. width 1.0—1.6 mm with dif-
ferences hetween subpopuolations and strains: colour ranging through
various shades of vellow, especially in eoastal subpopulations, or brown
in inland subpopulations: surfoce = markedly reticalate. Style Bboases
prominently developed, necked: shape variable, length (03— (k4
0.7 (— 09 mm. width 0.5— 1.0 mm, Bristles varving in number, shape.
and length, often lacking in ssp. wnigfomis: barbs retrorse, of varving
lengt his,

Chromosome number different in the 1wo subspecies,

. aniglomis is especially common along the coasts of Seandinavia,
Though il tolerates al least lemporarily the influence of sall waler, if
prefers brackish waler and eutrophie wetl meadons olong Lhe coasts s
ol s Pdaned. 10 s rare in oligotrophic areas, where il occurs mosl
Irequently in localities with only slightly acidie or neutral waler or
wilh lhe influence of ferlilizing substances. 2, anfglumis is more com-
petitive and more tolevant of grazing than &, mamdlafo and B pelusteis,

E. nniglomiz hag o wide, & cireumbareal dislribualion and constitoles
o series of = distinet subpopidations distinguished in minor morpho-
logic characters and ecologic preferences, bult mainly in geographical
distribulion. Some of the most distinel subpopolations have been de-
seribed as laxa, often as species. The resulls of cylological, genetical,
and moarphological studies have, however. shown that several of 1hem
can be most adequately regarded as infraspecific tuxa. Thus two inler-
fertile  subspecies  with  different chromosome nonmbers and  Three
varielies wilh the same chromosome number as The main population
have been distinguished in Scandinavia,

E. uniglumis (Lixg) Senvnt, ssp. oniglumis

[E. polyoandn WENDEROTH, . sareplaita ZINSERL., £7. nrftiseto ZINSERL.,
£ paucidenteda LINSERL., £ transcancosicn AINSERL. |

This subspecies is distinguished from the subsequent one in the fol-
lowing characters:

Colour of the culms variable in differenl subpopulalions. Sfonaial
fength (40— S0—6G3 (—T76) o

Basal glumes and lertile glumes variable in length, shape, and
colowr, hyeline margins commonly £ nerree or lacking, often some-

Bt Notlsor, vol. 121, 1968
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iwhet gelloish during prefloral and flotal stages. Receptacle densily
20—34 lruils per cm ol the rachis.

Theen length 2.0—2.7 mm. Pollen length (36— 39—53% (—a8) .
width (26— 31—40 (—45) 1.

Achene shape, size, and colour variable between different subpaopulia-
lions and steams, often with o dark, reddish or brownish, open anid
irregrudar penafion en the surfoce, quite independent of the reticulation
of the surface. Style bases variable in form and size. fristles 0—4 —8)
af marialle length cmd appearance, often = redaced or lacking: barbs
retrorse and variable in size.

Chromozome number 2n=746 (heteroploid chromosome  mombers
BernT

The following regional and ecological races in Scandinavia are
ireated as varielies:

E. uniglumis (Laxg) SCnveT. ssp. uniglhomis var. uniglymis
| F. sereptane LINSERL. |

According to the nomenclatural tyvpe specimen [ef. Opera Bol. 10 (2] p. 125]
this varwly corresponds to meadow strains of sspooaddglnmds which arve rather

common i inland loealities in Seandinavia.

fhizomes stemeler: bosal sheaths normafly strous, = dark red.

ol ms 20—60 cm fong, normally slender (diameter = 1 o), midgreen eond
remcinng geeen olso wdien dreeed,

Spikes variable, often rather shorl.

Avhienes hramwnish, size and form varving between different strains. Hreisfles
=, generatly well depefaped. sometimes lacking,

This variely s rather eomeon in 2 entrophic (ndond Tocolities in Norway
as well as in Sweden gould Denmark [ef . Opern Rot. 100 (20 pp. 127 128]. 11
also oeenrs in caleareous fens on Olamd and Gotland, where it forms hylrids
wilh & pniglimis ssp sternert.

The total disteibotion of this varviety is ancompletels kpown, 1L oceonrs in
Central Europe and also Bussia where it has been deseribed as o species ol
its own (K soreptong ZINGERL . Several of the meadow slraing investigated
from Central Europe are, however. hyperploids with 2n=48—51 and mor-
prhologically slightly different from the Scandinavian steains. The taxomemical
vitlue of those hyperploids is stll uneertain.

E. uniglumis [Lisk) Scnvrt. ssp. unighimis var, Fenniea (Panny) iy,
[£ fenmien PaLLA in KNEUCRER |

This variety is characterized Ly the following fealures:

Bat, Notiaer, vol. 121, 98
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Rhizomes glender, basal sheaths normolly (nstrows, + dark red.

Colmis 5—20 (—50) em long, slender [dicmeter = 1 mm), ® gregizh green.

Spikes varinble, nornwilly rotfer shoet ond awith rother fear flowers (< 20,

Achenes browmish, fengpth psially = 15 mm, ddth asuelly = 1.3 man
fristles normally tockiong, ravely £ developed,

I'his variety, which is morphologically rather similar (o the first mentioned
variely, 5 the dominant form of E. anigiomis along Lhe sRhores of the Gulf of
Aot i, where il ovcurs in g zone landwards of B polusteis ssp. pelustris var.
finddbvergii (ef. Bot. Notiser 121 po 91 Avonnd Aland (Alandia), along the south
coast of Finland and also from Gastrikland southwards arownd the Baltic
Sea, var, fennice is geadoally replaced by var, vestergrenid (ef. below . Tnter-
meediates and other segregales belween the bwo variclies are common.

E. uniglumis (Livk| Senvit. ssp. oniglomis var. vestergrendi Hyvi.

[, ew-nriglunis LINSERL. "5, unighrmis ssp. fennice” (Pavval VESTERGREN
sens VESTERGHEN in Lixops, “S unigiomis var. feanica” (PaLia) Hoowm
sensu VESTERGREN in Lanns, |

This variety % characterized hv the following featnres:

Rhizomes rather coarses hosal sheaths Tnstroors, T aork red to blackish red.

Crims stonf, normatly = 30 cm owith dicmeter = 0 mm, T ogelloceish green.
nowcmetly becoming gelloreish wiwen drivd,

Spifes stowd, often with o considerable number of flvwers [ 200, Fertite
plittics Tusteowsty dack, soaetimes with necrow,  gellomsh hgaline  margins
dhuring prefloral and floral stages,

Achenes geltoepdsh to Ngpht Drowen, gsoally locge (leagthe 16-<2.0 mm, o th
Fa—LG mrm), Style bases low and broad, Hristtes normally facking, rarels
T developed.

This varety s the dominent form of £ waiginads aleng the shores af the
Beltic Sea sowdh of Alened. The vegional difference between var, pestergrenti
and var. fenpicer s nod alsolute, bot there are also ceologic amd physiologic
diffevences, Var, pestergremis prefers localities vicher in nolriment than var.
femmica, and var, vestergrenii developes o fruil vipeness somewhal slower
than var, fennica.

Liv e stréaits of Oresund {the Soond) and the Belts, var, pestergrendi s
gradually replaced by another constal form of E. pmiglemizs, which oceors
along the west coast of Sweden and Novwny, This west coast form has never
heen deseribed as a luxon of ils own.

E. uniglomis (LavE) Scover. ssp uniglnmis var. septentrionalis
(ZINSERL.) STRANDH,

[, sepfenmtrionmlis Lixsent. |

This variety is characterized by the following features:
Rat. Natizer, vol. 121, 196G8
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i
ELEQCHARIS UNIGLUMIS /
s5p UNIGLUMIS
=
var, FENNICA var VESTERGRENI war SEPTENTRIDNALIS

Bat, Notiger, vol, 121, 1068
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Fhizemes stoid; Dosal aheaths nocmally pole or greenish, ravely reddish,

Crlme stoet but extremely sariable in length, from 5 to e 6 em, dark green,
narmally becoming gelfoish when oried.

Spikes stout bul often = redueed o extrense localilies. Fertile glimes
fustreasty Blackish with narrow or oo hyaline margins.

Achenes brown, wsually forge, 1.5—20 mm, weidtle = 1.3 nun, Bristles wsoolly
el developed, bl oceasianally Tecking.

This variely oecurs along Lhe coasfs of the northernmos! pards of Feono-
seandio, 11 grows fnoavet meodems amd shatlom apafer af Che musrths of rivers
and hrooklets, 1L s described as a species of s own by ZIssERLING in Flora
5550 from the island of Solovetsk i the While Sea.

From Norvdland o Norway and southwards it 58 gradually veplaced by the
“west eoasl form” of £, aniglomis mentioned above,

E. uniglumis [LINg)] ScuvLT. ssp. sterneri STRANDH,

This subspecies is distinguished from ssp, uniglumis in the following
charnclers:

Coleur of the culfms Bluish green Lo green. Steancdad fength (52—
Gd—78 [(—H85) w.

Basial glumes of the spikes anith o markedly brood, sifvery hygoline
mirergpine;  fertfile glumes longer than 3.5 mm, Bloeckish and with con-
spicionsly browd, siloery hgaline morging in the basal part of the spile
during prefloral and foral stages. Receplacle densily normally < 32
Fruils per cm ol the rachis,

Theco length 2.0—=3.5 mm. Pollen tength (43— 47 —62 (—70) p,
widlh (33— 30—3% (—45) . Achene shape intermediaie or obovoid,
length commaonly = 1.5 mm, width commonly = 13 non: calowr brown,
peins dnpigible; surface markedly reliculate, Style bases commonly
large and broader than high. Brislles &, ratlier coarse and Tonger than
fetdf the achenes; barbs retrorse and well developed.

Chromasome awinber 2n=74—-82, taeging from pland tao plant in the
lacalities,

The knomen disteibation of E. uniglumis ssp.osterneri @ orestricted fo
the istands of (land and Gotland in the Baltic Sea where it is conumon
in the small, shallmpe, © ephemeric waters ealled “odtar”. and in cal-
cerenns fens 11 is never observed along the seashores or on the main-
Eand of Seandinavia. Similar high polyploid populations of E. aniglamis
vecur, however, in Central Europe, viz, in Austria, Swilzerland, France,

Hof, Sotier, val, 121, VS
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and England [ef. Opera Bob. 9 (2], p. 57, and Ibid. 10 (2] pp. 140
142,

Ssp. sterneri often oceurs intermingled with the meadow form of ssp.
uniglmis, called var, uniglamis, and fertile hybrids with intermediaie
chromosome numbers and hybrid segregates have heen observed,



Stable Telocentric Chromosomes Formed by

Spontaneous Misdivision in Nigella doerfleri

(Ranunculaceae)
Bty Arne Strid
Institule of Hp'hh'lil:ﬂ i “nlnt:"r
Lauind, Swoeden
ABSTRACT

The nermal chiromoesome number of Nigello doerflert is 2n=12, In a popula-
hwn originating from the islind of los, Kikladhes (Greeee) about half of the
individuwals were found to have 2n=14. Karvolype analysis indicated that o
certain chromosome pair had been broken transversely in the centromere, the
arms i.lli'.l'l."nll'ji'lﬂ e !‘il'l]-'ll'tl_ll‘ l'll]'ﬂll]“&r]]l!l'!i.

Thirteen-chromosomic hybrids were ||r|n,I|,||:'|-d by crossing 12- and 14-chro-
mosomie individuals. All theee cvtotyvpes possessed normal fertility and were
morphologically  indistinguishable. In progeny ol self-fectilized  13-chromo-
somic plants, 12-, 13- and 14-chromosomic individuals were distributed aceord-
g lea 1:2 ;1 ratio.

The mechanism of centromeric breakage is briefly discussed, and some of
thi: liternlure is reviewed,

INTRODUCTION

Nigelle doerfleri VIERH. is endemic 1o Greece, where it is distribuled
on the Kikladhian istands and Keiti, 1t is o small anneal inhabiling
open patches between shrubs in dry garvigoe vegelalion, 1 (owers in
April and May, ie. considerably earlier than relaled species occurring
in the same area, and is easily distinguished from them, eg. by ils
small flowers. Seed setling takes place rapidly alter lowering, and the
plants survive the holles IIE'I'EHl:l of the year as siidls,

VIERHArPER (1926) deseribed two species of Negella, N. deerfleri and
N degendi, The former was recorded from the small island of Paximadhia
5. of Central Kriti, and (he atter from the islands of Naxos, Mikonos, anid
Tinos in the group of the Kikladhes, Unforlunately, the names were used in
an incorreel sense by sobsequent authors, and N, doerfleri Vigrd, from The
Kikladhes heeame known as N, degenii VIERN. (ef. REcHisGER 1943, TuTiN
i Flora BEuropaea 1904, Davies 1965), Comparison between the fype specimien
of N, doeerfleri (DOnpLer Il erel. 1904, no. 898 and Kikladhion material

Bat, Xotlsor, val. 121, 1968
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determined as N degentl, g by RECHINGER. shows without donbt that they
are conspecific, The tvpe material of N, degenit is distinet from N, doerflerd,
and is probably conspecific with N, farthii Baaso,

All species of Nigelln hitherto investigated. including N, deerfferi,
liave the chromosome number 2n=12. and their karyolvpes are similar.
Five pairs of chromosomes have median o sobmedian centromeres
and are about 810 p long: The remaining pair has an almost terminal

centromere and is only shightly more than hall as long.

CYTOLOGICAL TECHNIQUE

The preparations were made aceording g modification of the metheod de-
seribed by OsteErGrEs and HeExgERS (1962), Excised rools were prefreated in o
08 "o agqueons selution of colehicin for 238 hours amnd fixed in Carnoy (3 parts
absednte aleohol: 1 part glacial acelic acid), After hivdeolyvsis Tor ca. 8 minuales
i 1-M HCGLat 607C they were stained with Feulgen, The roots were softened in
3 Uy pectinase for 2—3 howrs, and transferred (o 50 "o acelie aecid for 10-—20
minutes. The meristematic regions were disintegraled in oa droplet of 50 %
acetie acid on o slide. and squashed under o cover slip of Astealon (Vipodon)
pHastic, The preparations were sealed by means of o frame of rubber solution.
and the cover slip was dissolved in acetone, Finally, after transfer to acetone
sylene and pure xylene, the preparalions were mounled in Permount, using
an ordinary cover slip of glass

Preparalions of voung anthers for the study of meiosis in PMC:s were
produced in o similar way, However, the pretreatment was omitled, and the
Mower buds were fixed in Carnoy with chloreform (6 frarcls plesolule aleohol: 3§
s chloraform: | pael glacial acelic acid). After 48 hours they were Irans
ferred Wy 700 %0 aleohol, where they can be Kept for several weeks withoul any
deleterions effects. Peclinase treatment was mude with o 2 % solation (or
| —2 hours.

OBSERVATIONS

The karvolype consisting of five pairs of metacentrie o submela-
centric chromosomaes and one pair of sublelocenteie chromosomes wis

constantly found in numerous populations of Nigella doerfleci ori

naling from differenl Kikladhian islands. During eviological rouline
work, however, a devialing chromosome number (20 =14 was fouwnd

in some of the plants raised from seeds collecled on the island of los

“Along o stonewall between Delds, cas 2 ki N the harbour of los
i, 70 m o sam. Ay STRID, 57089667, Several individuals (probably aboul
), distributed over a small area and forming a continuous natural
population, were represented in the seed colleclion, Comparison with

Pait, Mastisey, vol, 181, 168
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the normal Karyolype from individuals in the same population indi-
ealee Lhat a certain chromosome pair had been broken tranversely in
the centromere region, the arms appearing as separafte chromosomes,

Out of 26 individuals, 11 were found to have 2n=14 while 15 had
the normal ehromosome number 2n=12,

The 12-chromosomic karyolype may be described as follows:

Chromosome no. 1 Submedian centromere. Large satellite attaehed
1o Hhe short arm.

Chromosome no. 2: Submediaon centromers, Small satellite attachod
to the short arm.

Chromosomes nos, 3—>5: Median to submedian centromeres, No salel-
lites.

Chromoseme no. G Subterminal cenlromere. Minule satellite altached
tiy the long arm.

In preparatioms from 14-chromosomic individuals the four arms of
chromosome pair no, 2 appear as separale chromosomes, The shorl
arms can be identified by means of their satellites, Metaphase plates
from root tip preparations as well as karvotvpes of 12- and 14-chromo-
somic cells are shown in Fig. 1 A—10» Thus the 14-chromosomic plants
have four pairs of chromosomes with more or less median cenlromeres
nos. 1. 3, 4, and §), one pair with a subterminal centromere (no. 6).
and two pairs with truly terminal centromeres (the arms of no. 2},
Al the lapering cenltromeric ends of the latter, fainl knohs or chrono.
meres may sometimes be seen, probably belonging to the broken centro-
mere, There is no indicalion of instabilily of the telocenlric chromo.
somes in somaltic cells. Apparently they are able to carry out replica-
tion and anaphase mov

ement inoa normal way: and the chromosome
number 2n=14 is constantly found in all eells,

Meiosis was studied in PMC:s of young anthers. Twelve-chromosomic
plants form 6 hivalents at M I, one of which is smaller than the others
and derived from the sublelocentric chromosomes of pair no. 6. Four
leen-chromosomic plants form 7 bivalents at M I, 3 of which are
staller than the others and derived from pair no. 6 and the respective
homologous arms of the broken chromosome noe, 2 (see Fig, 2).

Chromosome pairing and separalion occur in a regular manner in
both types of individuals, the gametes receiving 6 and 7 chromosomes,
respectively. and being identical with respecl lo their chromatin con.
lent, Thus the broken cenleomeres are alse efficient in the meiolic
division cyele.

Frat, Notizer, vol. 121, 198
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g, 94 I, .Illll"iil.-'l'lll\l\.' | wnd dlisnkinesis, |'r'=]|-.'|'|ir|'|.1.. in PMC:s of 14-chromosomie
individuals, Nobie four lnrge and three small bivalents; C—Ib. Metaphase [in PMC:s of
Lhechromosomie individusls from the same popualation. Note five large and  one
stall bivalent; K. Metaphase plafe from root lp of Nigelfo hothii, A chromosome

with fwo identical aemes 15 indicabed by nrrows,

The percentage of morphologically  good  pollen  (delermined by
slaining in cotton bluel is hizh in both 12- and 1d-chromosomic in-
dividuals (mean values 963 T 0.4 and 93,9 T 13, respectively; 1=1.76;
L % =1 = 5 "Wa). Seed setting is invariably high, and oo differcnces
could be observed belween the evlolypes, which are also morpho-
logically indistinguishable.

CROSSES BETWEEN 12- AND 14-CHROMOSOMIC INDIVIDUALS

Several crosses were made in both direclions between 12« and 14
chromosomic individuals. As expecled. the resulting hybrids were
[ound Lo have 13 chromosomes. Wilh respecl o morphology, pollen
Fertility and seed selling they are indistinguishable from the parents.

Bad. Hotiset, vol. 121, 1868
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Tahle 1. Distribution of differenl chromosome nomber in Fyoafter self-fertilizalion
of three 13-chromosomie planis,

In=12 2 I Tne=14 Tulal
Planl no, 1 ..o, .00 13 & 10 Al
Pl 0o 2 cvawaavas 12 29 i A
Plant no) 3@ oG 11 i | 18 W
Todnd  vovnassraessnas a6 1] 1k 141

=150 fg="0 95 Ve > P > 10 Yo yfa=24¢ g=3 05 %o P 210 B yP~—=0104;
fg=2; 8% %o =P = 10 Yo 3%opi=082; fp=2; 05 Y > P >10 %

The same results were obtained regardless of the direction of pollen
transler (12— 14 or 14— 12}, The 13-chromosomic individuals have
one normal submetacentric chromosome no, 20 and  wo small 1elo-
cenlric chromosomes. each of which is identical in appearanee with one
arm of chromosome no. 2.

Al meiosis five bivalents and one trivalenl are 'I"!"'ILI.'II"."'..' found. The
lalter results from the pﬂiril]g of the bwo lelocentrie chromosames wilh
the I'I".‘\!'l{'l.'“:\'I' arms of The normal submmetacentric chromosome no, 2,
Because of the close pairing of homologous segments, the Irivalent is
indistinguishable from a normal bivalent of late prophase and M1
and the cells appear o have six bivalents like those of 12-chromosomi
individuals. The rue nature of he teivalent is revealed af A L however,
when seven chromosomes. [wo of which are lelocentric, move o one

pole. and six chromosomes, incloding the normal ne, 2 move Lo the
olher. The resulling davghier nuclei are identical with respeet (o their
chromatin conlentl. Anaphase separalion seems lo occur in a very
regular manner, prevenlting the formation of genetically unbalanced
gametes.

Thirteen-chromosomic plants were self-fertilized. and the distribuolion
of differeént chromosome nombers in the progeny was checked. As
shown in table 1. the numbers do not differ significantly lrom the
expected 10201 ratio for 12-, 13-, and 1d-chromosomic planls, resper-
lively. Henee, fertilization brings about random fusion of 6- and 7-
chromosomic gameles formed in equal numbers,

DMSCUSSION

The Taet that 120 and 1d-chromosomic plants ol no B3-chromi-
somic ones were found in the original population indicates thal Nigella
deerfleri is being exclusively or predominantly sell-Ferlilized. Misdivi-

Rt Mapper, vol, 120, 158
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Fiz. 3. Flower of Nigelin docrf
fere, The follicle beaks become
iwisted around  the anthers.
Further explanation in (he text,

sion is very unlikely Lo have occurred simullaneously in two homo-
logous chromosomes. The original Di-chromosomic plants have mosl
probably been converted into 12- and 14-chromosomic ones as a con-
sequence of successive inbreeding. Nigella doerfleri is easily self-fer-
tilized even when individual flowers are isolaled in pergamine bags,
In spite of the fact thal the anthers are extrorse aned situated al some
distance below the l'l"{'{"!]“\'l‘ adaxial surface of the follicle beaks, self-
Ferltilizalion oceurs by means of g particular mechanism, The slender
Peaks of the follicles, which arve straight and erect in bud stage hecome
strongly recurved, finally reaching the anthers and becoming loosely
Iwisted around them as the pollen is shed (of. Fig. 3). This precise
movement of the stigmatic parts of the Tollicles along with simultaneons
movement of the stamens has been observed also in other species of
Migella (ef. Kyvrn 1898, TroLL 1922, KucLER 1955). In Nigelln doerf-
leri the mechanism is very elfective and, even under green-house con-
ditioms in the absence of pollinating insects and with very little tur-
bulenee in the air. seed selbing is constantly very high. As & high and
regulur seed setting is essenlinl 1o an annual with o rapid life cyvele
such o mechanism is no doubl benelicial, althongh inbreeding mighi
be deleterious in the long run.

Several authors have expressed disbelief as to the existence of strielly
telocentric: chromosomes (Navasmin 1916, LEwrrsky 1931, MULLER
1940}, Others accept the occasional occurrence of such chromosomes,

Iaf, XNottaer, val. 120, 1068
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bul conelude thal they are unstable and henee do ol survive in natlore
iDarLINGTON 1939, BHoADES 140, WiHiTe 1954,
SANCI

-MoxGe (1951) suggesled thal there are lwo bypes of lelo
centrie chromosomes: Lhe stalle telocentrics which arise through whole
arm deletions and thus have complete cenlromeres and the unstable
ones which are produced by misdivision and can secondarily be (rans-
formed into isochromosomes, SANCHEZ-MoONGE (op. cil.] visualized the
formation of these two types of telocentries in aceordanee with the
observations of Tno and Levax (1950) lhal the centromere normally
consists of four chromomeres. The present observations seem to prove,
however, that telocentriec chromosomes formed by misdivision may also
be perfectly stable,

LiMa-DE-Fanra (13949, 1950G) distingnished three regions within the
centromere, an exterior. faintly staining region, a1 chromomers region.
and an internal region which may or may not contain chromomeres.
The structure is duplicated and {orms a “reversed repeal”™. Telocenlric
chromosomes may originale by lransverse division (hrough the inlernal
region. This possibilily was considered in the thoroughly investigaled
cise of Notoscerdum, where differenl numbers of lelocentric chromao-
somes were found in different strains (ANDERSON 1931, BEAL 1932,
LEvan & EMSWELLER 1938, Saro I'MZ. KURITA 1953). MATTSS0N
(1963 foand 12 metacentric and four lelocenirie chromosames in o
strain of Trudegeantic commelinoides, in dispgreementl with previous
records of 14 melacentric chromosomes, and concluded thal one pair
hid most probably undergone transverse breakage in the cenlromere.

Evidence of the formation of stable lelocentrics in planls [ollowing
breakage within the cenlromere was given by DanvtiNaros and La
Couvr (1950) and Marks (1957 4, b).

The existence of stable truly lelocentrie chromosomes was unambigo-
ously demonsteated by Jous and Hewrer (1966 in the locust, Locista
migratoria, The lelocentrie chromosomes have o cenlrie organisalion
equivalent Lo one hall of that present in the metacentrie elements. thus
giving support lo LiMa-DeE-Famia's  interpretation of  the centromere
structure.

In malerials where leloceniric or sublelocentric chromosomes oceur,
aned  the chromosome numbers of related laxa form an aneupleid
series, the highest number is usually regarded as primitive, and the
lower numbers are interpreled as the resulls ol successive centric
fusiens (e translocations followed by the elimination of minole centric
fragments). However, the series necd nol necessarily be read in this

Bot. Notiser, vol, 121, 1068
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Fig. I. Diagrammatic representation of cenfromeric breakage giving rise oo telo
cenlrie chiromosomes and/or sochromosomes.

direction, The present obscevalions on Nigella doerflert strongly indicale
thad new karyolypes may indeed be produced by transve
of the centromere of o melacentric chromosome,

e division

It is generally Delieved that ordinary chromosome or chromatid
breaks consed, e.g.. by radiation or chemical agents may be Tollowed by
reunion ol Lhe lreshly broken ends, and thos escape detection, L remains
o be convineingly demonstraled, however, whelther wo lelocentrics
formed by misdivision through the internal region of the centromere
in a metacentric chromosome ean fuse by their centromeric ends o
recstablish the metacentrie. Ordinary chromosome ends have properlies
distinetive from those of o freshly formed surface, and are defioed
as telomeres (MuLLER 1940}, The tlerminal centromeres formed by mis-
div

ision must be capable of funclioning as telomeres as well, and il
mighl be assumed thal they undergo rapid. irreversible chemical
changes prevenliog lheir reunion, However, there is cerlain evidence
that @ spontaneous inlerchange helerozvgole in Triticum aestivnm was
Formed by simullaneous misdivision of two non-homologous chromo-
somees followed by illegitimate reunion (MorrisoN 19541, Certain in-
duced translocations in barley involve pearrangement of a whole chro-

11 Bal. Noliger, val. 131, 1908
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muosome-arm following a break within the centromere (Basvace, BURN-
HasM & HaGBERG 1961; HAGBERG, PERSSON & WIBERG 19635,

“The translocation T'6—7 d has one of the lreaks in the centromere of
chromesome ¥, and the other break s e the short arcme of chronesome G,
ruther elose o the secondary constrickion. This gives a very short chiromo-
soame with two salellites and a very long ehromosome with two cenfromenres;
e nornl centromere (the one {rom chromosome G=—o), and he other
which is a part of the centromere from chromosome 7 (=c7# )0 Both function
as cenlromeres bul the normal o 15 alwavs stronger than the o® The re-
maining parl of ¢ funelions very well as it @5 the only conlromere present in
the new, very shorl chromosome.” (HAGRERG, "ERSSON & WIBERG op. eil.]).

The faet thal a part of a cenlromere funclions normally in barley
is an interesting parallel to the Nigellr case described in the present
paper, The centromere is obyviously divisible into smaller elements
capable of preforming the funclion of the whole cenlromere,

The possible origin of telocentric chromosomes and isochromosames
by misdivision of the centromere is shown dingrammatically in Fig. 4,
The existenee ol a probable isochromosome was observed in oa single
mililie Ilurl:ip]l:l.\v 'Eﬂ:lh’" from a .NF'H"I'IH'H relaled 1o .‘\'r'w'”rr daerfleri
(N, Bthii Buaso from the Marmaris peninsula, W, Turkev). In Fig,
2 o chromosome with (wo I‘li'l!.'l! satellited arms s indicaled Il:ﬁ'
Arrows,

Nigella deerfleri apparvently provides an example of a population
containing individoals with telocentric chromosomes formed by mis-
division logether with individoals with a normal kaeyvolype, This ob-
servalion supporls LiMa-peE-FArRiA's conceplion of cenlromere struclure
bul conlradicts Worre's view Lhal stable telocenlrie ehromosomes do
pol exist in nalure [(Whaire 1954, 1957, 19485],
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Revision of the Genus Aspalathus. 11

The Species with Ericoid and Pinoid Leaflets. 7
Subgenus Nortieria. With Remarks on Rooibos Tea Cultivation
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v
University of Lund, Sweden

ABSTRACT

The two species Aspedoffins foearis (Buest Fies) Be Danven, and A pead i
K. Dawtar., which make up suwbgenus Norfierin B Dannai., are stodied in
this paper. The placing of the species in Aspalathus is considered appropriate
because the proper moerphologien]l chareteristios, excepl for the simple leaves,
are in evidence. [In maost of the other Aspalathios species the leaves are (rifolio-
late.) The leaves in Nortierio are most probably wniloliokide altheogh it is
alse conceivable that they may be phyvllodinoos in which case a close affinity
o Lebeckin is probable. Anntomical details do nob settle the malore of the
lespvies,

Within A. linearis three subspecies are distingnished, The nomenclabore,
characteristics, naturnl varvintion, ecology, distribution, and other particulaes
of these subspecies are ontlined, and the celatal species, A pendiela, s
similarly deseribd,

A ineariz ssp. dinearis s the commonest of the subspecies. aml wos
described and illustrated by PLUKENET about the vear 1700, This subspecies,
which includes the forms wsed Tor “lea”, has o very greal variation in tolal
siee, Teal length and coarseness, |

il colowr, floral size, petal colour, ete. The
lesvves of the sonthernmaosl, relatively  pobescent forms lack the ability of
forming the aroma amd colonr fvpical of ecertain northern popalations,
FExtremely  small-1Towered populations ocenr in certoin relatively  sonthern
regions - (especially the Paorl and Worcester Divisions (o There is greal varia-
lien within the populations in the Cedarberg and Clifants River Mountains, The
fermented and dried leaves of partieular forms from these regions are used
as THooibos Tea”. The cultivated Biotvpes vield o commercial produoct, now
koown gs “Rool Tea”, which is becoming inereasingly  popular in  Seuth
Afrvica. L'ntil recendly, certain bvpes of Rooibos Tea was also made from wild
forms, Wild populations which possilly eorvespond B those ben bypes are
discussed. A preliminary thin layver chromatographic test shows thal there are
AP res hetween the tea tvpes mentioned with regord to phenolic

com s,
The cultivated biotvpe material of ssp, freords s quite varinble and indicalies

prreedominant allongamy. This variation may be observed in total sie, density

Rot. Motksor, vol, 121, 1958
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of branching, stilToess of branches, number aod disteibotion of fowers an the
branches, development of shorl-shoots, (Mowering tme, ele, Some of hesye
faclors are of grenl momentl in the Hooi Ten induostey. The caltivation and
processing of the Hooi Tea are deseribed.

INTRODUCTION

The subgenus Nortieria was deseribed in DARLGREN 1963 At il con-
lains Iwo species: Axpadallies Hneeris [BURs, P ) B Dascer, and A
pendula R, Danver. Cerlain Forms of A, Heearie are the source ol the
Roovibos Tea or the “ Rooi Tea™ as the cullivated product is now nomed.
The name of the subzenus, Nerfierio, was given after Do P LE F.
NGERTIER, lhe chiel pioneer in the cultivation of the species,

The present aclicle forms part of the series " Revision of e Genos
Aspalathus™ which is continuously being published in Opera Botaniea
and Bolaniska Notiser, The order, the abbrevialions and the methods
used in this article follow this series and the reader is referred Lo
previous parks of Lthis work for further particalars.

A, pendofa and the wild forms of A finearis have been stadied doring
two periods of field work in Soulh Alvica (1956—357 and 19685—66 ),
when also The Rooibos Tea Cenlre al Clinwilliim  was visiled, ?'l.h
own colleelions are indicaled with an exclomalion mark (e oo
[ELIITT

Iie DAHLGREN 1963 A has previously been discossed the treatment of
the two species, Ao pendolo and particularly Ao linearis, in previous
literature (pp. 19 23}, the systemalic position (po 501, the morphology

(pp. 61, 71, 72, 73. 93, 94, lhe trichomes (pp. 227

somes (pp. 331, 2320, and the culfivalion of A, fnearis (pp. 233, 234 1.

PRI, the chromuo-

The subgenuns and ils species were deseribed and illustrated in this
work on pp. 2032146, and the Lalin diagnoses and nomenclature
concerning the subspecies of A lnearis as well as L pendiela are found
on pp. 288 and 285 respectively. Distribution and fealures of variation
were menlioned briefly in DAHLGREN 1963 B on pp. 445 452, and 4451,
Finallv. the rather intricate nomenclatoree of A Hoearis aodd s syno-
nyms was lreated in DAHLGREN 1964,

The wild forms of Aspefathos fineaeds and pendoda have been studied and
collected in the Field in 195637 and 1965 66, Herbariom malterial has heen
studicd from the [ollowing berbarvia, abbreviated according o Lasiorw &
StarLer 1964 (Index Herbarviornmiz B, BN, BOL, G, T, G, G, GH, GRA,
HRG, K L, LD, LINN, M, ¥Bi, NH, P. PR, PRL, PRE, & 5AM, STE, UPS,
W,oand X, Cultivaled material has beon <ludicd on farmes in e Clanwillism

Past, Natiser, vl 121, 168
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Divisbonn anad the Bootlios Tea Industey al Clanwillimm wis visiled o 1965,
when also certain shrub materinl (Fig. 0] in comparative collivation was
studivd. Seeds have heen sown in @recnlouses in Luand amd seedling colleetions
of wild forms (in this case particularly of A, £ sspo fefipefodm hove been in
cultivation in the Natienal Botanic Gordens, RKirstenbosch, FPor eviologiond
investigalions, rool-lps of A Hoaearfs have been Cixed in Navashin-Karpe-
chenla and stamed in erystal violet with the addition of aniline. Measorements
of flowal poarts hove been mnde on heebarinm material gqoickly soaked in water.
Chromosomes amd anatomical details have been drawn by the camera lucida
mmetlind wod the other parts with the help of a fine scale ruler,

SYSTEMATIC POSITION

The two species of subgenus Nortierio have mosl fealures in com-
mon with the olher groups of Adspedalhos, They do ool dilfer Trom
the rest of the genus in any [loral details, and. notably, the shape and
structure of the pod is quite similar, being narrowly and obliquely
hineeolite and few-seeded, not linear and many-seeded  as in most
lar to subgenus Neor-
fieria in leaf characters and sometimes also in habil and certain floral

species of Lebeckio, o genus otherwise most sin

details. However, the branches are nol grecn and assimilaling in sul-
genus Norfieria as they are in mosl forms of the Lebeekin .*«l}l'.l'lli"h wilh
a comparable leal shape, and the lalter Lebeckin species also have long,
linear, and many -seeded legumes,

Accordingly, il is only in the leal character thal subgenus Norlieria
differs greatly {rom the olher groups of Aspedathios, resembling cerlain
spiecies of Lebeekin, The reader is relerred 1o the cather delailed diseos-
ston of e leaves in Aspedethus and Lebeckie, given in DadLGREN
1963 A on pp. 61—73 and 255—263, respeclively. Whether the pale,
narrow porlion al the base of the leaf in subgenus Nerfieria should be
ehissified as o “pulvinus” or a pale short peliole cannol be settled, The
mnin question is whether the main green parl of the Nortierio leal
represends a single leaflet (the leaf being unifoliolale and subsessile) or
A petiole (the leatl being phylodinous). Already the leaves immediately
following the cotyledons are of the same simple lineae shape as the later
developed ones and thus cannol settle this gquestion (as in, e.g.. Lebeelin
prngens THUNE, deseribed in DAHLGREN 1967, pp. 153 and 155).

In those species of Lebeekio which have *jointed” linear leaves the
petiole and the solitary leaflel are of the same linear, green, and sab-
lerele appearance: the anatomical details of the transversal seclions of
petiole and leaflet are also so similar that a distinetion between them is
nob possible (see DAHLGREN 1963 A p. 258). The ransversal section of

Bast. Maotiser, vol. 181, 1988
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the Nertieria leaf is similar, and the anatomy of the leaf can aceordingly
not settle the question as to the phylodinous or unifoliolate nalure.

A bhasal "pulvinus” somewhat similar o that in subgenus Norfierio
oecurs on the base of the leaves in cerlain Lebeekia speecies, bul il
cannal be stated whether this denoles o common background. L. fineeri-
folicn E. MEY., illustrated in Daprenrex 1963 A Fig. 77 KM, belongs
o the Lebeckia species which are most sinilar (o subgenus Nortferia in
floral characters, [ belongs o a group of frequently quile pubescent
species, chielly with trifoliolate leaves with relatively long petioles. The
leaves in L. linearifolin are simple and {1l and seem (o he phvllo
dinous (which iz indieated by comparison with similar species which
have long-petiolale leaves wilth & rudimentary folioles). 1n this and
related species, however. there are conspicnous differences from A,
linearis, e.g., in the pods, which are long, linear, and many-seeded, and
the similarilies in flowers and leaves may have been achieved by
convergent evolution.

Lspedtaihos and Lebeelin largely agree in chromosome number and
this gives no indicalion on the relationship. Most Aspedathos species
and the four .‘\lJL"L'!iI'_‘h af  Lebeckio investigaled have 2n=18. which
number is also found in Nertieria (see Fig, 1 |—L and DABLGREN 1967

The Nortieria leal apparently represents an advanced [ype: wilhin
Aspedeathus and Lebeckin “simple leaves”™ may have evolved along
different lines from a irifoliolate precursor; withoul and with petiole
respectively, the resull being {unctionally and  analomically  equal,
Theretfore, il is sl uncertain in a group like Norfierio to which eate-
gory the leal belongs. In the present paper the lwo species are plaeed in
Aspedethus, where they have generally been lreated, bul as o morpho-
logically marginal group.

PREVIOUS TAXONOMIC TREATMENT

The species now known as Aspafathos foeeeis appeared early in botanical
literature, Perhaps il was the species deseriboed by Rav in Historia planlarnm
(1686 p. 1040 as "Genigta Africana frivteseens, foliis Lineorione angushoribios
glawcis, flore hulea 1, Sherard”™; on the other hand this may alse hove repree-
sented o species of Lebeckio, [0 is more likely that the present species is that
illustrated on Plate 412: 5 in Prekeser’s Phviographia plantarom | 1891 —9§8)
and later described by PLUKESET (1700 oo 820 as “Gelege affinis Medabarica
arborescens silfguis majoribus orticedaiis™. A specimen in SLoase’s herbarium
(BAL, yol, 92, p. 72, seems o correspond well with this illusteation,

The species was first validly described in 1768 by N, L. Buesas in his
Florae Capensis prodromus on o 22, vie as Pooralio (lneariz) folits sl pli-

Bot, Motisor, vol, 100, 190k
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hare finearitues cirm acimine, florilues fepminalibos termis fsee DanLGrREN 1964
Fig. 2], The later homonvm Pecralea oearis Taese. is o difTferent species amd
Las o phrase name different from that of Bresax’s species, which TuussERG
did not guote, P, Hinearis Tres s, is probably o synonym of Psoralea aciflloris
L. ZPEL.

Proreden linearis BURM. FIL, vepresents the basionym of the correet nome
Asporlatling linearis (Boes. #iL) R Davcek., o combination not macde until
1963 (DAadLGRES 1963 A po 284 see also Daprerex 1964 pp. 188—191).

In 1771 (p. 268), Lixsages deseribed g species ealled Sparfium cantemin-
tum, which represents, in foct, a species of Lebeekin aceording o present eon-
ecpts, This species was placed by Tovseerc (1800 A po 122 1500 B p. 139 in
Lebeekida, hut according to the specimens in THuseerc s herbarinm (UPS) the
name was then used for the present A, Hnearis. although LINNagvs" Spartinm
contaminatam was guooled. This concept of the nome was noted in Hagviey
1862, Drvce in 1817, p. 606, made the combination Aspedatlos contanunotoe
referving to TRUNeERG s Lebeekin contaminata only, and apparently meant fop
the present A, fipeariz. In this sense the name has also been used in several
later publications. (See DanLGRES 1964

Aspatethns fineoris was also deseribed as A fennifofio by pE CAaNpOLLE in
1B2S (p. 143) and as A, corgrabosa E. MEY. in MEYER 1832 (. 158, Eenrox &
ZevHER 1836 (p. 104), Bextoas 1848 (p. 653), Hanvey 1862 (po 139). Man-
Lore 1925 ip. 97), and in several other works. It was also described as AL
coganfo by PRESL in 1845 (po 5361 and as fSorbenia pipifolioc by MARLOTH in
N2 [p. 288).

Aspadatluns pernduda, the second species ol The group, was incorrectly numed
L demifalio DAL by MeEver in 18368 (p. 6500 10 was deseribed under the present
mame as labe as 1963 (Danrcrey 1963 A p. 285 and po 204 with Fig. 69,

Manvorn, who deseribed Borhonia pinifolio in 1912 was one of the first
botanists to identify the speecies as the source of o “hush tea”™. He oweole (3.
1912 o 23490 “The plant is ol special interest, as it supplies the “roofbosh-tea™,
which is now so largely used in Sonth Africa either under this name or as
“nanld-thee” or “koopmans-thee”. The slheubilel oceurs apparently anly on (e
Cedar Mountaing near Clanwillinm and Wupperthal”. Nevertheless, (he parti-
ciular branch on which B pinffolia is epilied does nol correspond o those
forms which are al present being cultivated.

In 1951 Kies gave an account of the species under e nooe s palotfus
confaminntns in her vevision of the genus Cpelopin Severnl speeies of Cyelopio
were likewise used as “hush ten”

Bovvs & Worreyv-Don identified the species (under the name A, eor gl
as.a member of the Cape Peninsula floes in 1913, and SALTER (in ADAMSON &
SarrEr 1930 pp. 474, 4841, who called the species Ao conterminatns (THUN B
Druck, noted thal its leaves are simiple and thal “this species has affinitics
with the genus Lebeelio, with which it seoms (o be comewhal intermodiate™,

Recenlly, in connection with its eullivation, A, lneeris hos been cavefully
mveslignted with regard to the chemical consliluents of 1he fermented leaves
tarticles by W, H. K, CoETzeEe & al. 1944 and 1953 and in connection with
the “tea™ indusiry.

B, Notiser, vl 191, 108
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SUBGENUS NORTIERIA K. DAHLGR. 1964 A

Shrubs (prostrate—) decumbenl—erect, up to =2 m tall, Branches
shorl-pubescent—subglabrous. Leaves simple, long, finear, sulderete or
stiggletty flattened, somelimes with longitudinal shallow grooves: in Lhe
Bergal port with o constricted, often short-pubescent segment: leal-base
bBelow this part brosdening and sceasionally with very short stipular
teeth. Flowers solitary or more often several together in o corymb or
]
Pedicel often relatively long, wsually sparsely or closely  puberolous,

raceme. Hracls and bracleales small, simple, Irinngular or sobulate:
Calyx on outer side usually adpressedly  puberulous, rarvely  glabrons;
calvay  lobes  triangular—Dbroadly  subulate.  lowesl  lobe  somewhal
narrower and often slightly  longer han the upper: lower sinuses
of calyx also nol as deep as the upper. Petals prle or beight gellow
or in the wild forms oflen parctly purplish (especially on vexillum back
and earina bollom | : vexillum usually ovale, pubescent on parl of back
side; alae glabrous or almost so, clongate, the blades with some rows of
minule folds on the wpper basal parls: caring lunale, glabrous or
uswilly shorl-sericeous on the lower parts, Qoaryg mostly sericeous, with
2 (—4) weafes: stigmer small, capitate, Pod relatively large: obliguely
frncendate, opening when ripe, generally with one seed only, Seed
usually pale brownish-pink.

Tyvpe species: Agpolathus finearis (BurMm. FIL ) R, DAHLGR.:
DAHLGREN 1963, p. 213,

Aspalathus linearis (Burm. fil.) H. Dahlge,
Momenclatore, literature, etes see under the subspeeies.

Shrublels or shrubs, varyving from decombent or depressed 1o
ascending or erecl, and from gquile low to aboul 2 m high, Branches
usually slender; sparingly or rather elosely branched: bark usually grey
on (= 1%z year| old parls. bol commonly ferruginous, dark-red or
purplish on younger parls: voung branches usually sparsely and shorlly
sericeous, seldom subglabrous, Leaves [interpretalion see above and
in DARLGREN 1964 C p, 71 01} stmple, narrowly linear; generally 15-
G0 nun long and 14— 2= 1.0 mm broad: straight (or slightly incurved)
acule, acuminale or mucronulale-apiculate: sublerele or slightly flat-
tened: often (especially. when dry) longitudinally rougose; somewhal
rigid: pale, bright or sombre green (or glaneous), seldom light green:
when dey often becoming = ferruginows:; plabrous or shorlly  and
adpressedly puberulous. Leafbase with o ca. 0.4—1.2 mim long and

Bt Nobiser, vol 121, 18
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narriw, only ca, 02— mun thick segment pale (somelimes purplish)
in colour and generally distinetly pilose; Teal base below this parl with
a wider, £ brownish basal plale occasionally bearing < 0.3 mm long
slipular Lps or lecth on ils sides. — Flowers solilary or several, ocea-
stonally up o = 1), in corymbs or shorl or seldom elongale racemes on
He broneh lips; often also solitary or few logether on shorl shools along
the branch ends. — Sroel; emerging al pedicel base, subulate or narrow.
Iy triangular, vsually 03—1.05 mm long, scute. puberulous on inner
side, glabrous or puberulous on outer side, often shed at an earvly stage.
Pedicel narrow, usually 1.5 4.0 mm long (in ssp. falipelala up o
=0 moy long b, sparsely or elosely shorl-sericcons, seldom glubrons, —
frocteeles similar o bract, 0.2—0.8 mm long. Gl tube infundi-
buliform or openly campanulale; shorter on upper than on lower side
land as o result appearing oblique), glabrous or very shortly sericeous,
Lohes deltoid—broadly subulate, glabrous or short-sericeous: upper
lobes 05—20 (—3:5) mm and lower 1.0—3.2 —4L5) mm long. —
Petals |:;|||!—||I'ighl I\'ullnw or often with sombre-violel shades on vexil-
L back and earina botlom, oceasionally dark violel on most parls.
Verillum blade circular or broadly obovale or ovale, .2—7.5 % 3.0—
A0 mm lavge, acule—aobtuse (or retuse) al apex, usually shorl-sericeous
on most of back side, glabrous on front side except for a basal bair tufl.
Claw only ca. (L3—1.2 mm long. — Al blades narrowly elliplic-oblong
or ohovile, 28—3.3>1.0—2.0 mm large. glabrous or wilth Tew hairs,
willy 12— 3—5 rows of minute depressions on basal upper parts, Claws
1.5—2.053 mm long. Coaring blades lunate, 301602030 mm
farge, obluse or oceasionally (in ssp. pingfelia| with an scuminate

provess below apex, glabrous (in sspe fetipelala) or usually  shorl-
sericeous ab leasl on lower apical parls, Claws 1,527 mm long.
Pigtil with short stipe: ovary elongate, with 2 (rarely 3—4) ovules.
shorl-sericeous on most parts (usually + glabroos below): sivle often

sericennus on basal parts, Podd narrowly and obliquely Inneeolale.
(HLG— 12,517 =342 mm large, sparsely short-sericeous in young
Shages. generally glabrescend, in vipe slage brown, bright-ferruginous or
reddish.

The species has & mainly western-southwestern  distribution  and
ranges from the Cape Peninspla to the Calvinia and Vanrhyvnsdorp
Divisions in the northwest and to the Swellendam Division in the sonth-
east. 11 comprises g mullitude of populations, and is divisible inlo three

lorm growps which are here given subspecies rank.

Bink. Notiser, val. 120, IT6E
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REY TO THE SUBSPEGCIES

1 A, Carinn  pubescent, ot least on lower apieal parls,

2 A, Carina without a pointed teoth below the apex ..., .. T
2 H. Carina wilhe o prominent. pointed. toothlike proeess below the apex | .
........................................... v s SsD. pind folio

ol Carmn EIRDES i v ari s v s i s 0 e e s ssp. lati petala

Aspalathus linearis (Burm, fil) K Dahlgr, sspe linearis

DanLoreES 1963 A p. 283; 1964 po 180 (1 Psorafea linearis BUurM. FIL.;
M. Lo Bumrsaax 1768 p, 22, — Lebeckio linearis (Burs, Fin, ) DE ne Caxponls
LB25 p. 137 ("L, Hlinearis”™|. — Original specimen: “Pooralea linearis”

in BUursMax’s herbarium (G, leetolype; see DadLorEN 1963 Fig, 2,

“Aspatatfiny confaminata (THUNB) DRUCET sensa DRecE 1917 po G606, non
Speartitim comtamfnotion Lissacys 1771 po 268, nee Lebeckio contaminata (1.0
TrouspenG 1800 B p 140, See the discussion above on p. 169 and in DanncreEN
1964, DRUCE's concepl of Aspalathos condaminate has been adopted o various
bater botanical works, Aspafatfoes confominata (L) DRUCE is to be bypified by
a Lebeckin specimen.

Aspertatturs tenuffalin DU, pE CaspoLire 1825 pe 43 — Original
specimen: “LaMmpesrt 18167 in pe Caxporie's berbarvivm (G-DC, Tecto-
tvp) . — Im Mever 1836 p, 65, BexToas [RS8 po 653, Hanvey IEB2 p, 139, and
Kigs 1951 oo 170 the name was used for A, penduafo R Dannon: (see below),

Aspalatiins corgmbaose F. MEv.: MEVER 1832 p 1280 1836 po 61 Eckron &
LEVHER 1836 p. 204 BExTHAM 1848 po 6535 ITAapvEy LAG2 po 1395 Bowes &
Worrey-Don 1908 p. 254 Mannors 1925 p. 77 ele. — Original
collection: “Aul dem Tafelberge.” Eckrox (5, leetolype

Aspedlpt s cognate PRESE: PRESL 1845 p, 550, — ODrpiginal collee
Livn: “Cederbergen”. Dirice: “A. corgmbosae™ K. L, I3 svntypes|

Shrublet ar shrub, varyiog from decumbent or depressed o erecl, aod
From quile low to ca, 2 m 1all; — Lerpes generally 1.5—6 cm long and
Dd— =1 mm broad: lerele or slightly depressed: glabrous or pale
brighl green. lurning grevish—bright ferruginous when dried; glabrous
or sparsely shorl-sericeous. Lealy shorb-shools oflen developed in leal
axils, — Flowers, variable in size, lew or several in corvmb-like race
mules on branch lips, but commoenly also distributed, 1—2 (seldom
more) logether, on short-shoots along the branches, — Braet usually
subulate and 0.3—1.0 mm long. — Pedicel (13— 1L.7—3.0 (—3.7] mm
long, usually short-sericeons, more seldom glabrons. — fracteoles (0.3—
0.8 mm long. — Calyr tube glabrous or very slightly sericecus: lohes
(F—) 1.0—2.2 (—2.8) mum long, linear, acute, lowest lobe longer than

Bl ®otiser, vol. 121, 1108
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the upper. — Pelals usually pale—brighl yellow on most parls, bul
aften with violel tinge on vexillum back; sometimes & dark violel on
mosl parts of vexillum and carina and on part of alae, — Vexilfom

blade usually ovate, (4.2-—} 46—05 (—7.4) 2 13.8—] 4.0—5.6 mm
large, acute [or obtuse o elosely (or occasionally sparsely) sericeous on

half ar 3’4 of back side. Claw 0.6—1.2 mim long. Ala blades 12.8—)
328 — 5.3 01.0—) 1.2—2.0 mm large, Claws 1.3—21 [—2.3) mm
long, — Carina blades lunate, (3.1—) 40562 (22— 2533 mm

large, obtuse, lacking apical process, wilh steaight or oflen slighily
concave (seldom slightly convex] upper macgins, and with sericeous
pubescence al least on lower parts of apical hall, Claws 1.8—2.7 mm
o, Cpary T sericecons: ovules 2 (very rarvely 3 or 4. Pod
usunally 12—17 =03 —4.2 mm large. 2n=18.

DISTRIBUTION. Western, ranging (rom the southern parl ol the
Cape Peninsula and the Cape Hangklip region in the south to the
Nicuwoudiville region, Calvinia Division, in the north, There seems lo
be — if ol an actoal gap — al least a region of low frequency belween
the Paarl and the Porterville regions, allhough undisputed. indigenous
forms are recorded al least in the Bosjesveld and Wilzenberg Moun-
Luins, The spontaneosus distribution is al present somewhal obseured
by escapes from the rooibos tea plantations, although such forms are
ustally easily recognizable by their appearance, Map on p. 185, Fig. 5 A,

COLLECTIONS [samples eerfainly cultivated nob ineloded |

Simonstown Nive: Neo Cape Point. 1939, LEWs noo 483 (SAMI.
Smitswinkel Berg, 1896, Worrey-Dion no, 765 (BALL, Klaver Yalley, 1924,
Moss ne. T340 (LY 1927, Saiter (BM): 1916, SALTenr no, S804 [SAM].

Simonsherg, 1896, Woriey-Don oo, 284 (K. ML slope 2 miles 5E of
Simonstown. 19635, | no, 4046 (L1, Fool of mis. nr. Simonstown. 188,
1. BoLvs no: 3815 (K1, — Mis: nr, Simonstown; i, SO0 m. 1892, SCHLECHTER

o, 308 (BM, GRA, P

Woynherg Iive Chapmans Peak, 1940, Compron no, 8483 (NBG); 1943,
Coxprox no. 153407 (NBG, Chapmuons Peak, N slopes. 1905, COMPTON i,

14467 (NBG), — Noord Hocok ML 1939, SAanteEr no. 7999 (C1), — Vinggebery,
18896, WoLLeEy-Don no. 720 (BM, K, PRE}: 1913, Kexsim {CT): 1931, SALTER
no. 1H0G (SAM . — Slopes above Constantin Nek Walerworks. 1934, Acocks
fin, 3840 (8}, — Orvange Kloof, 1956, Savrces no, 8790 (BM).

Cape Town Div, Llandudno, 1928, Cosmeros (CT), — Blinkwater
ravine; 200 m, 1920, Levess (CT). — Camps Bay. lower Blinkwater. 1956,
Cassipy no. 109 (NBGj, — (Alove) Camps Bay., ZeynEr no. 4823 (8AM):

1927, Youxa (PRE); 1934, HarsTrdOM (GH, 5i; 1957, [ noo 1944 (LD}, —

Bat, Notizar, vol, 121, 1968
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_“;lup{-w ,'|_||r:|'|.|_~ 1I.'ji_'|,v|||‘i:|| H‘.l:l ir. [}l||,||ll-i|','h'.||_ I'il."i:_!. _jllflllt'},k Fivn, |"H._;| IRI! |':|.-:|Ei. 1

miv, Gl (1.1h). Along rd. to Kloof Nek. 1935 WarnL (3. Foot of Talble
Mt (“Prope urbem.”) 19249, Dugce (P). Table Mt, 1846, Proon (K, PRE].

Slopes af Tabde Mt 1924, Moss no, 9121 (BM), Foot of Talde ML 1853,
Farre (5}, Table ML 1844, Parre (8 Table ML, edge of plantations
Iselowe Saddle, X side. 1952, ESTERHUYSEN no. 20841 (PRE). Saddle and
Contour Path, Table ML, 1957, PEXFOLD, SAM ne. 32752 (5AM ). — N oot of

Table M ea, 300 m, 1882, Mac Owax, Herh, Norm, Auste, Alr. no, 39 (1M,
BOL, G, k, NH. ', 5AM, W), N slope of Table ML 1827, Eckvoy (U, L} no.
S58-{M, P, PR. 5, Wi Ecirox & Zevimg no. 1396 wp. (G, K, L, M, P, PR, S,
SAM. W, — N side of Talle Mt 1934, HarsTrOs (GH, LI, 851, — N slope. ol
Table Mt Contoar Path, 1922, Moss no, 77560 (LD, — Beltween Cape Town
and Table ML 1811, BURCHELL no. 917 (k). — Slopes B ool Gape Town, 1927,
Youse no, 317 (LD, PRE]. Devils Peak. REnyaxy (BM),

Somersel W Dive: Holtentotshollamd. ZEveer (8). kagelberg; ca
S0 om. 189G, Cosirrox no. 18948 (NBL), — Slope above kogel Bav, 1947, REQM
iMi. — Rooi Els. 1947, STOROE, SAM no. G1793 (SAM ). Between Stenbras
Hiver and Kogel Bay, 15386 Gierwrr no, 1485 (SAM). Stenbras Wiver Month.
1OB6G, ! nao, BRED (LD, NBG, — Just 8§ of Steabras RBiver Mouth, 1827, ! no.
1766 (L. — Co. 1 mile N of Gordon's Bay along rd. to Sir Lowry’s Pass.
1957, ! no, 1801 (LD]J. Sir Lowry’s Pass. 1896, SCHLECHTER no. 7200 (BM,
G, GRA, K, L., P, PR, PRE, 5. Wi 1933, MEEOLD no. 1BTT8 (M: 1957, ! nn,
1757 (LD, — Below Sir Lowry's Pass, Woside. 1934, HarsTaiim (S); 1965, |
na, 4351 (LD, NBG), — Below Sir Lowry s Pass, along sd. o Strand, 1956, |
T, P29 (1L, Somersel West, 41, Panker no, 3631 (GH, Kk, NBii,

Caledon iv: "Nieuw Kloof™, Howw Hoek Mts, 1815 BURCHELL o,
wigs (GH, K.

Stellenhosch [rive Bodtelary, T2, CoMPTON no. 120924 (NBG).
Stellenbuseh Flatls, 1925, Duraig no, 1651 pos. (STE}. Lower slopies of
Botmanskop, 1922, Duraie (STE),

Poarl Div.: S slope of low hill NE of Klapmuats 1935, Acocks no, 4145
(5). — Slope ca, Y mile N of top of French Hoek Pass. 19635, T oo, 4008 (1.1,

— French Hoek Pass, 1948, Comerox no, 204815 (NBG) . — French Hoek; ea.
00 m 1895, Bores (NBG). Klein Vallei Farms, Fronch Hoek, 194, hoers
[NBG). Paarl [("Rergrivier nr. Paarl”i. 828, Drigae (G, K, L, P, 5 Wi,

Waorcestor Div: Bosjesveld Mis, Villiersdorp side. 1940, STOROE, SAM
no, HG000 (SAMI Ne, Worcester, 1947, vax BreEDA no. 5 (PRE), — Mis. nr.
Groot Rlool, De Doorns.. VS, STOROE, SAM no, 61829 (SAM). 1 mile N of
Darling Bridge, roadside. 1937, | no. 1777 (cult escapes?: LD,

Tulbaogh Div; Mis, nr, Tulbagh, Feknox & ZevHER no. 1396 e dsee
Talde ML alove) .

Piketherg Dive Porterville Mis.; 10001300 m. 1952, Tavior no. 371
[T eult.: NBG),

Ceres [DDive: Roadside ca, 2 miles N of Gvido Pass, kouwde Bokkeveld.
P62, [ o, 8398 (sterile: sspo somewhal uneertain: LI, — Witzenberg range:
nr. and on top of Old Witzenberg Pass, 18963, | no, 8378 (LD, NBG), — Top of
Witkenboerg ronge just N of Inkruip, 1956, 1 oo, 1079 (L1,

Bt Motherr, vil, 121, 1iGs
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Clanwilliam Dive: Just E of top of Grev's Pass, e tam-off o

Warmbad, 1956, 1993 (LD); 1963, ! no. 2524 (LI Top of Greyv's: 'ass.
L0063, ! oo 2506 (LIY. NBG), — Grevs Pass, 4 miles 3W of Gitrusdal. 1936, |
o, 9001 (L. — 7 omiles 5 of Modderfontein, NW slopes of Olifants River

Mis., rd, bo Warmbad, 1856, ! no. 1004 (L), Olifants River Mis. Manrorn
no: 7369 (PRE), — 5 miles ESE of Cilrasdal; 450 ne 1965, ! no. 2342 (LI,
NBG), — Skurlteberge, E of Citrusdal. 1925, PrRisos, SAM oo 45685 (SAM).

Upper slopes of hill behind “Keemme Bivier™ homestead, Cedarberge, 1934,

Acocks no, 3198 (8}, — "Cedar MEs."; 1000 o 1911, Manord oo, 3728 (GH,
M. Coedarberg Mis, 1917, (Forester) Barn (GH. PRE). Cedarberge
(Blviuwherg). DrEGE [GH. K L, Pj. — Olifants River Valley, ea, § miles 5 of

Kricdowwkrans, 18655, | noo 4448 (L1, NEG). Woslope, Alpla. 1963, Banken
no. 9911 (LD, KBGL — Ca. 1 mile W of Kricdouwwkrans ar, Olifants River.
1966, ! no, 3017 (LD, NBG. — 5 miles E of Kriedouwkrans on rd. 1o Algeria,
1950, ! no. 938 (LD, — 6 miles £ of Kriedouwwkrans, 1956, | no, 836 (L1 —
Nicwwoudt Pass, E of Briedonwkrans, 1941, Boxn no. 1308 iNBG), — Nien-
woudl Pass; 500 o, 1965, [ noo 3248 (LD, NBG). Woend of Algerin YVadley;
U0 m. 1963, | nos. 3251 and 3254 —3255 (LI, NBG). — 2 miles W of Algecin
Forest St 1956, 1 042 A (LI 1PBE5, 1 no, 4274 (LD, NBGI. — Ca. 1 mile W
of Algerin Forest Sin. 1965, | no. 4271 (L1 NBG). Algerin. [Forest Officer)
SAM no, 52347 (5AM) . — Boskloof, a4 miles NYW of Algercia. 1963 0 no. 4480

(LIy, NBG). Cedarberge nr. Clanwilliam: S0 m, 1897, Bopgix, BOL noe,
ROTE (BOL, 1K), — 9 miles W of Clanwillinm along ed. 10 Voo Patlens Viei.
1956, | nos. 1002 and 1M (LD). — Pakhuis Pass. 19344, CoMmperos nos: 4759

and 4774 (NBG): 18, ACOCES no. 15029 (K. — 5 slope of Pakhuwis Pass.
1934, SALTER no. 5043 (BM, K, SAM). Pakhuis ML, ca, 'e mile W ool sumnmmil
of Palkhuis Pass. 1956, ! no. 892 (1.1)}. Pokhuis. 1941, ESTERHUYSEN o,
7420 [PRE). — 6 miles from Pakhuis along vd. to Calvioia, ea. 1 mile [vam
Travellers” Rest. 1965, | no. 3283 (LD, NBGI.

Calvinia Div.: Elandsfontein, 1940, Hexrich no. 3413 (LD, PRE). —
Lokenburg. 21 miles § of Niewondtville, 1953, STony no. 4729 (GRA, Kk, PRI,

Lokenborg, arid fynbos of TALS. ridges. 1953, Acocks no. 17368 (k). —
Arendsdal Farm ne, Nievwoudiville, 1962, Banien oo, 9772 (cull, escapes?;
L0, NBGI, — Onder-Bokkeveld: en. Bl m  (belween Grashberg River g
Waterval). 1530, Drece (7).

Vanrh vinsdorp Diw: “il”wr"h’. sl il slopes, 1961, BARKER 1.
9399 (LI}, NBG).

ECOLOGY, Ssp. lineards (comtrary Lo sspe fetipefala ) grows mainly
in sand. often among sandstone rocks in moundains of the Table Moun-
tain series, In exceptional cases (e.g. in the Algeria Valley) the soil may
be clavey.

In the southern divigsions (with higher humidity and precipitation) it
often grows al low alliludes, sometimes near sea level, in the Cedar-
berge and olher mounlains in the north il s usually found af altitodes
af cn. 500 m or more, The seedlings are sensibive o snow and frost
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whereas the adull shrubs are resistent in thal respect (el the methods
in germinating the “tea” plants). The annuoal reainfall required is

reported o be bebween 3500 and 630 mom, although humidity of Lhe air,
dew, and general evaporalion condilions should also play a greal role,

The special requirements of the species make il unsuitable for green-
howse culture and of the originally numerons plants cultivated by me
in the Lund greenhouses 18966—67 most have died off gradually and

none have vel Hlowered.

VARIATION IN THE WILD FORMS

Lo Pepinsafe. The Peninsula forms (Figs. 1TA—H, 2A, amd 3A) are
mormally decumbent or somewhat ascending shrablets with branches of ap
to =000 em long bul noermally nol =30 cm in height,. The ascending
brranehlets are eovercd with o close, whitish indumentum of shorl adpressed

hairs (Fig. 1 M—X) on the youngest parts. The leaves are aseending, *-.truhhl
and relatively coarse for the species, generadly ea. 0.5 mm, but oceasi
up too = 1.0 mm brosd (thick) and they may be up to ca. 5 cm long. 'I'I|l=_1
are subterete or slightly fatlened and ore commonly pulerulous on the basal
parts: the basal constricted portion is constantly short-pubeseenl. The flowers
are generally clustered, often 3—6 (—10} together. in a eondensed cvme
or umbel on the branch tips, but sometimes also assembled few together on
short-shools below the branch lips. The bracts are shortly subulate, the brac-
teoles noarrowly triangular, and the pedicel closely while-puberulous, The calvx

s shortly adpressed-puberalous and has triangular, 0.6—16 mm long, offen
slightly upewrved opper lobes, and somewhat longer and nareower lower
lobes, The petals are relatively small and pale-vellow in eolour althongh the
vexillum often has o dackish, violet lnge. The vexillum is closely  shorl-
sericeous an the back side and usually .55 55 36—5000 mm large. The alu
blades nre wsually 3.0—80< 1.1—1.7 mm large, amd the guite strongly up-
curved, ohtuse caving blades are 4.5—4.5 5 24—3.1 mm kirge. The ripe pods
are et 14—152 34—+ 0 mm large. — In these forms the leaves do ool turn
ferruginous when crushed and dreied ond do ool seeme e get the aroma of e

northern forms. They keep their pale grevish-green eolour or may, ot the
most, turn grevish or dark-hrown,

O the whole the variation of the subspecies is remarkably resteicted on the
Feninsula, and there is no correspondence 1o the great differenees seen between
different shrubs in, eg, the Algeria Valley or the Pakhuis region i (he Cedar-
berge, Due (o the small variation between different shrubs one might suppose
the fertilization o be awlogamous in this region.

The Stelleaboseh, Somersel West, and Coledon Dipistons. Forms similar e
those on the Cape Peninsula also oceur on the Holtenlots Holland Moantains
in the Gordons Bay area (e.g. DancGres & PETERSON nos. 1737 and 180015, but
the varviation in that region is considerable. In a form from the Kogelbers
(Comrron no. 188480 the leaves are slendever amd glabrous (also on the con-
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b . Odm ™

Fig. 1. — Aspedathos fineeris ssp. finearis; A—Gr DAHLGREN & PETERSON no. Gl

friom the coastal mountain slopes south of Camps Bay, Cape Peninsala; H: Pod of

D & B oo, 1744 from the same region; |—L: Hool Lip miloses of coulbivated forms of

“Rooibos Ten™, sebds oblmined Trom the Clanwilliam Tea Iliuilh‘“‘:l."_ MMM Triclhoimes

of Ik & I'. oo, 606 (see aliove). A Bramehlet lip with inflorescence, B: Bract. —

Gi Bracteole, — 1) Ala petal, — E: Carina petal.. — F; Pistib — G: Flower. —
A =25 B—H =0 [—L and M—N according o scales given.

12 ok, Notiser, vol, 101, 1S
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atricted basal part) and twen more distinetly reddish than in any Form of the
Peninsula population. Similar, velatively slender-leaved forms are also recorded
from the Somersel Wesl region (e, Pasier no, 36310 The flower size in
these forms s comparible o that v the Pemonsula popalation: however, o
very small-flowered plunt, GILLETT no. 1485, has been collected in the Kogael
Bav area.

The Paarl and Warcester Divisions. In these divisions the speeics is known
only from 2 limited number of localities. Forms in the French Hoek Moun
tains (Fig. 3 B resemible Hee Peninsula ferms, bt they have slenderer amd less
pubescent leaves with a pronounced teodeney of turning brownish when dreied.
Their flowers, as in most Peninsula forms, are coneentrited chiefly to corvmb-
like groups on the bhranch tips, and are of ahonl the spme appearanee as in
thiese, and of the same sizge or slightly smaller. The shrubs are low, ascending
o1 decumbendt.

[n two collections from the Bosjesveld Monntains (soath of Waoreester) and
from the Kawadouw Mountains (northeast of Worcester) the flowers are
staller than in any other population of the species (see Figs, 213 amd 3 €}, In
the former colleetion the ealvy lobes are only ea. 005 mm long. and e
vexillum, ala, and earinag blades only oea $0X 30, 24X 1.0, and 3:0x1.7 mm
large, respectively; in the latter collection they are somewhal larger. Their
leaves are straight, ca. 3 em long, more glabroos and slenderee than in the
Peninsula population die, similar 1o those in the Frepeh Hoek region) gl
have o red-brown, ibark, glossy surface when dred. A similar, deeunibent form
(DAHLGHEX & PETERSON mo. 1777 Fig. 4 D but with thicker, pale green leaves
was collected by the author on the sond (Quls near Breede Wiver south of
Wolseley, However, in the viciniiy there was ol that time o Booibos Tea
plantation, the plants of which were more erect and had larger flowers and
somewhal slenderer and brighter green leaves. Whether the mentioned eallee-
tiom was influenced from the plantation or nol is uocertain.

In the afore mentioned forms in the Paarl and Woreester Divisions Hie calvx
lobes are always relatively short (cf. below . There i< still an obvious similarity
in the flower appearance between the Peninsuls forms and the popualation i
the French Hoek ares, whereas Heese o the Worcester Division are oistioelly
small-IMowered. The leaves in the latter forms are slendever, less puboscent,
nnd when fresh wsually more clearly green (when dey more distinetly hrownd

than in the average Peninsula forms.
A form recordod from the Porterville mounlains shows ceclain similarilies

too cultivated forms and may be oan escape from coltivation,

The Ceres hpiston, The forms seen in the Ceres Division, 1o, in the Wilzen-
berg Mountains amd the Koude Bokkeveld aeea, are all decumbent and low,
wilth ascending and often closely leafy branchlets, The leaves are slender sl
often slightly incorved (Fig, 3 B The petals resemble those of ssp, pindfofioe
i their proportions (el the distribution of this subspeciesic the coring is
relatively large and violel on most parts as in this subspeeies: the prominent
“tip" however is Incking,

Bol. Notiser, vl 101, 1068
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Fig. 2. lsgpafathus lnearis ssp, fineoeis; comparison of flowers Trom ditferent popu-

Intioms. — A: DABRLGREN & PETERSON no. G from (he Cape Peninsula ipetals polie
yellow), — By STokar, SAM no. GG froan the Bosjesveld Mis, Waoreester Division
(potals mainly yellow), Cr B & Py ono, U0 From Grey's Pass, Olitanks Biver Mis,,
Clanwillinm Division |petals vellow). I IanLGrEs & STRin from the Kriciloow-
krans region, western bank of Olifants Kiver. Clanwilliam Division  (vexillom aod
caring somewhat violeti, — E: I & P onoe 882 from rocky slopes of Pakluis M1,
norihern Cedarberge, Clanwilliam Division (vexillom back rather violel, caring dark
violel on most partsf, — F: D & 5 noo 3235 from the Algeria Valley, Central
Cedarberg Mis, Clanwilliam [livision (pelals raiter bright sellow). — G: 1. &£ 5.

n 4480 from Boskloof, Central—Northern Cedarberge (petals. bright yellow)., —
H: Gultivabed form from plantation of the Clanwilliom Roeol Tea Dndustey, saomple 14
(eorresponds Lo Fig: 8 petals bright yellowi, — Al 24,

B, Notiser, vol, 121, 18
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The Clomoifliom Divisiern and the nocthern valpests. o the Clanwilliam
Dhvision we find the greates! variation within the species with regard to
practically all features. The flowers are constantly larger than in the Paarl-
Waoreester Divisions, and genesally larger Than on the Cape Penipsula, The
calvy is sparsely puberulons or glabrous on the ouler side, its lobes are
medinme-sized or often relatively long, and the petals vary from eoticely and
rather bright yellow o a patlern of pole-vellow and violel in variable pro-
portions. Prostrale and decumbent forms are nol eave in the mountains, bl
there are also forms with an erect and rigid statuce, 2 m oor more in height, In
the coarseness and colouar of the feaves the variation is likewise greal and,
besicle the forms with relatively slender and bright green leaves, there are
others with pronouncedly grevish or even glaveons leaves which in some eases
are as thick as those in the Cape Peninsola population. One the other hand the
lenves in the northern forms are wsually glabrous; amd inomost, though not
all, Terms e the Cedarberg Mountains the leaves turn ferraginous or
browmsh when dried (especially after being crushed os i@ plant press or in

the processing of the “tea”™|, Certain fealures of variation can be reeognized,
although the doeomented material is sommetimes Lo Himiled for generalizations,
especially as the variation is geperally great within the populations,

In the mountain and sandy valley of the Olifants Hiver practically ol wild
forms seen are erect shrubs varving in height Trom <1 1o ea. 2 m tlall. The
bromehes arve generally stroight and slender, but often rather rgid, the short
shoots often poorly developed, ond the leaves generally sparse, ea. 3—5 em
long, up o 1 mm Uhick. stiff, steaight, grevish-green, and when dry often
greyvish-hrown in colour, These forms are donbtless unsoitable for Booibos
Tea, although some of the forms may have contributed in yvielding the " Yaul
Tea” [sec po 196}, Belatively large-flowered forms cecur in Grev's Pass, bt the
flowers vary in size and are nol always aslarge as in DanLGres & PETERSON no.
01 which is illusteated in Figs 2C amd 3 F. In this eollection the calvy lobes are
L7—2.2 mm long, samd the vexillom, aka, and cocing blades are ca, 6875
40 mm, ci 47107 mm, and ea, 5,230 mm large, respectively. Thus they
are larger than in practically all other wild forms and larger than in mnst
eultivaled ones, too, The ealvs ootside and pael of the pedicel are glalbrons in
this form, amd the vexillum back amd carinn bottom  are only  sparsely

FFig. 3. Aspealaltioes lneoris ssp. Hneorts; comparisan of branches from differenl wild

populaticns in same seale: — Ar DAaBLGREN & PETERSOY mee 80 from (he Cape
Peninsula. B: kieis, frem the French Hoek region, Paacl Division, 0 BTOROE,
SAM po. SG000, Tram the Bosjesveld 3is, Worcester Division. — 1 I, & P oo

1777, Trom the h:llll!}' |:-:|r1 of Brecde River "l.'uuq':r cast ol Bain's Khrul" Wioreesler
DanncrEN & STRiD no. 3378 feom the Witsenberg M1, Ceres Division.
— F: Ik & Poono. 901, from the top of Grev's Pass, Olifants River Mis, Clanwillinm

ivision, — 1

Invision, — (; 1. & 5, no. #4480 from Boskloof, Central—Northern Cedarherg
Mis., =ame division, H: 1% & 1% njo. RO From |'|:u'h.:.' .'iIl!]H"h ol Pakbios ML,
Noelthern l:wlllrhl'rgl-._ saime divismon, — 10 I & 8, oo, 3017, [rom the Olifanlis River

Valley near Kriedonwkrans, same division.

il Nobser, val. 121, 13GH
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sericeous, bl — like the flower size — the pubescence is alse variable in
this area,

Similar, tall-grown forms occur east of Citrusdal and further fo the north in
(he Olifunts Biver Yalley, Shrubs up o 2 m ll with grevish-green leaves, amd
aften with late and poor development of the axillaey short-shoots ocear in the
Kricdonwhkrans area half-wav between Citrosdal ond Clanwillinm. Sueh o form
isoseen in Figs, 2D and 3 I: it has smaller flowers than in the Grev's Pass
aren amd an exceplionally long axis of the apicod inflerescence.

In the Cedarberg Mountains there is great vacialion inomoes! featurces of Uhe
plants, and, eg. in the Algeria region (east of Briedouwkrans) in Cenlral
Cedarberg Mouniains no iwo shrobs seem fo moleh eanch other exoctly, bui
differ in size, habit, and details of leaves and Tlowers, thias performing o
Ivpmeal allogamons patlern.

The height of the shroblets in the moantainoes populations in this region
is nsually less than one metre, Depressed shrublets (like DAHLGREN & PETER
S0 e B350 and ascending ones. almost T om tall (like DABLGREN & STRID Do,
A254) may oceur in practically the same place. On the average, the leaves are
somewhal smaller and especially slenderer than in the forms of the Clifants
Fiver Valley and Mountains, and may be constantly as shorl a5 ca. 1 om on
certain shrubs (as in DadLGarEy & ST no. 3251 10 Also their thickness varies,
nned the coleur may range from almost glaneows (as in B, & Poonoe 936 and
I, & 8, no, 3248) 1o bright green, which eolour @5 more common,. When dricd
the leaves wsually bhecome reddish (sometimes, perhaps, blackishl, and nao
doubt most forms can e vsed for “Rooibos Tea™ althoogh the gquality would
b st woneven. The flowers (Fig, 2 Fpoare vaciabile bot geoeradly snaller than
in the forms in “1'|‘._‘|."h Pass, and of about the same size or stightly smaller than
in most cultivaled forms, They resemble the eullivated forms in the asually
sparsely pubernlous ealvy with relatively long, hroosdly soabulate lobes, and in
the often rather bright vellow pelals:

Wild forms represcotig the original material for coltivation are reported o
derive mainly from the Pakhois Mouniains in the northern Cedarberge, Among
the wild Forms scen by me, one collection from Bosklool (Figs, 2 G and 3 G,
hetween Algerin and Clanwillinm, somewhal south of Pakhais Pass, seems o
match very elosely the eullivated forms eegarded as Favourabile Tor tea. The
leaves are relatively light green amd turn reddish when deied: the ripe pods

4. Aspeduthus limeoris sspy neoeis: A=H: DANLGnES & PETERSON no. 1775, form
cullivated im 1957 on o Geld south of Wolseley, near Breede River, “Darling Bridge”
aren, representing an mferior biotvpe (possilily with introgression of wild forms in
lel, Fig. 2 Hb; 1 e Db & 1 ome, HOE @
wild form from the rocky slopes of Pakbais ML fsee olso Figs, 20 and 3 i, Clan-

the aren) compared to those cultivaled ods

willinm Davision, — A and |2 Parts of branches; asotice the differemee imdistribution

of [owers. — B Leal ase. oand O Bracis, I3: Braicleole, — E and K:

Vexillum E.ll.'t"..'l!h. F and L= Ala |r|.'l|1|1. O wid M: Coring |||'r|'||'|. - H and N:
Pistils. Aamd T =25 B =100 C—H and J—N 3,

ot Notiser, vol, 131, [1HHE
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are bright fervaginons: and the flowers (detnils in Fig. 2 G) have bright vellow
fritals,

Some presumably wild forms colleeled in the Pakhuis Pass aren je.g,, Cosp-
TN nos. 47589, 4774 seem Lo be similar o coltivaled ones, ot sines there arve
plantations in this area (e, ol Klein Kliphois, from the neighbourboom) of
which the eriginal material for collivation is sometimes said to have been
collected| there are difficultics in distinguishing indigenous forms frome culliva

Liom cscajies,

A form very different from the collivated ones, growing on the rocky slopes
of the Pakhoais Mountain, is illusteated in Figs, 2E0 3T H, and 4 T—X. 11 is
decumbent, the leaves are coarse {ca. 1 mm thick), and the flowers have short
calyx lobes, a relatively small vexillum violet on the back side, and a relatively
large, obluse coring, dark violel on most parts, The forms vielding the ~Swarl
Tea” probably corvespond Lo similar monntainous bicslvpes,

On the hills and platesns west of Clanwillinm, rather low forms with
sparsely puberulous and grevish-green leaves have been eollected (00 & P
mavs, TOWE and 1O amd o similar subprosteate form with relatively small
flowers has been collected on the Giftherg, Vanrhynsdorp Division,

On the sandy platemss of the low moontains east of Pakhis, lowards the
Gumka River, the subspecies is represented by erect forms up (o 2 m tall with
straight, ascending, rother slender, green leaves, These, which seem 1o be
rither dominant loeally in the arvea, resemble in habit the Forms of (he Olifanls
River Valley:

Decombent as well as almost erect, slender-leaved forms with relalively
small flowers are known from the Nieuwoudtville area (BADEER nos. 89772
and 97750 Whether they are indigenous in the reglon or derive from escapes
oof Rowodbos Tea culbivation is uneertain, oweyver,

FLOWERING PERIOD. Mainly August—December,

Aspalathus linearis (Burm. fil) B, Dahlge. ssp. pinifolia (Marl) B Dahigr,

Danraues 1963 A ppe B35, 94, 208 215, 285 1998 8 . 461, — Rorhenin
pinifolfa Manl; MarvoTn 1912 p, 288, — Original collection;
“Cedar Mis" MArLOTH no, 4728 (SAM, lectolypel. ITlustrations: Fig
fi: DaniGrex 1963 A Fig. 14 C po 94 jearing petal). — Map: Fig 5B (W)

A decumbent or ascending, sparingly branched shrublel of moderale
size: branches usually 30—60 cm long, grey on lower parts, dark-red and
from wery sparsely o rather closely, shortly and adpressedly puber-
uleus on upper parts. — Leapes usoally 2—305 em long, 0.5—0.7 mm
thick, sublerete, siraight or usually slightly ineurved near apex. gla-
brous or almost so, dull green, becoming grevish or reddish brown when
dried; near base with a short-pubescent, constricted, < 0.5 mm thick
portiom of ca, 1 mm length: base below this part abruptly broadened

Bat, Notiser, vol, 121, 1068
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100 km

|"1,'.:. o, Dasiriliations of wild formis ol the -\.lllullt'ril“\. in .hp.'n'.-H'J'Jrn finenrix as
iloscimicited by eolleelod |11||||':|"|:|] II. H\.p dimivirrs I K\p. Iil.'-lrr'fra“'lj Iu|lr.|Tv|-a.I
amad ssp Feedipetedn Gkols),

into o shield- or platelike leaf-fool. — Infloreseence o 2—5-flowered
apical racemule, ot Howers usually also silualed salitarily or in paies
on very shorl laleral branchlels (sometimes developed as hrachyblasts |
below the branch lips, sometimes along 10 em or more of the hranch
ends, — Hracl broadly subulate or narrowly triangular, vsually 0.83—1.0
mun leng, shorl pubescent al least on the inner side and margins. —
Pedicel slender, usually only 0.2—0.3 mm thick, but 1.5—2.5 mm long,

short-sericeous. — Brocteoles similar o the bract bat smaller, 0.2—
i mm long. — Calygr variably sparsely short-sericeous on ouler

side: fube infundibular-campanulate, longer than the lobes: upper

Bot, ¥otlegr, wol, 121, 11HE
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lohes friangular or subalate-triangular, 0.7—1.01 mm long: lower lobes
subulate-linear, 1.2—20 mm long. — Pefals partly pale-vellow bl
violel al least on lower parts of the caring and vsually also on apical
parts of vexillum hack, Vertllum blade constantly shorter than
carina Plades, ovale, vsually 4.3 —53<3.2—0L5 mm large, acuminate
(often with o shart tip), shorl-sericeous on most of back, the sides
often incurved in the flowering stage, Claw ca. 08 mm long. — Ala
blades narrowly oblong, usually 3.5-—4.2 2 1.00—1.7 mm large, glabrous,
with 1—2 |—3) rows of distinel lamellalike transverse folds on apper
basal parls. Claws ea. 14—18 mm long. — Caring blades Tonale,
usuadly 5.0—5.7 > 2.2—28 mm large, wilh siraighl or slightly eurved
upper margins, and with o distinet, up lo 08 mm long. forwardly
directed. pointed tooth (Fig, 6 1) lower apical parls shorl-sericeous,
Claws LB—230 mm long, — Pistil shortly stipitale; oviry short-sericeons
on most parts, 2Zeovakate: style sericeous on base and apper basal parts.

Pod lanceolale, asually 1S—13.5 2 3.0—4.0 nun Iarge, sparsely and
very shortly sericeous.

DISTRIBUTION. Mountains and [lats, probably mostly on sandy
ground. among the moantains in the Ceres Division and in the soulhern
pael of the Cedarberg range, Clanwilliom  Division. (Cerlain, ralher
similar lorms of L. linearis in the Wilzenberg range which lack Lhe
fosth on the caring apex are referred Lo ssp. linearis,

COLLECTIONS

Ceres ive Flals nr. Cores: 600 m. 1883, . BoLvs no, 5320 (BOL).
Witrenberg Viet: P38, THORNE, SAM no: 32774 I5AM ). Rlosief Fromm Citrus
dal o GCeres, P9IG, GIRLETT no, 492 (5AM ). houde Bokkeveld, in sand nr.
Klvn Viei: 1300 m. 1887, ScuuecuTer no, 100685 (BM, G, GRA, K, L, LD, P,
PR PRE, 5 W)

Clanwilliam Drive "Cedar M7 1000 m. 1911, MagLoTn no, 4728
[SAM | — Elamdsklonol. 1930, Goaperon o, 22687 (11 NG,

COMMIENTS. Ssp. pinifolia apparently represenls o geographically
defined race of the species. s variation is limited although the develop-
menl of the shorl-shools varies o o great extenl, The mosl con-
spicuens characteristic is The apical carina process, bul the svslemalic
value of this is diflicult to estimate, This character is combined with
olhers which are also found in certain populations of ssp. finedaris.

There are no reports indicating thal ssp. pind fofie has been used lor
len”.

FLOWERING PERIOD. Mainly October—January [—March i,

B, Naothb=or, valo 121, 1008



REVISION OF THE GENUS ASPALATHUS. 1155 187
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Fig, th Aspeelathics finearis ssp. pinifolice;, Toonse, SAM noe 32774, from “Wileenberg
Viet", Geres Division, A Branch emid with snflorescence (Hhe fliswers are oflen
distriboled on slicrl-slsodals :|I<|I|h’_ = birmnches in his I.|,|!|~.I:|:'1"n:'-.'|_ B: Leal
| ETLEN (1 Flower. I Hroaet, E: Brocleole, I: Vexillum petal, back sile.

Cr: Ada petal. H: Caring petal, I IMistil o Podl. A R0 B—l ke

Aspalathus lineais (Burm. i) K. Dahlge, ssp. latipetala B Dahlge,

[anLGrEN 1963 A ppe 94, 2035, 205, 283 1063 Bp 461, — Original col-
lectiong Cosmrrax no, 22025 (BOL; NDG, holotyvpe), — Tllustration:
Fig. 7: Danrarey 1963 A Fig 14 A on p. 4. Map: Fig. 5B (@),

A procumbent —deeumbent [ —aseending | shroblet, Branches usoally
S0—T0 em long, sparingly (seldom sather closely) branched, howing-
ascending, covered with grey bark on lower parts. Young branches and
branchlels longiludinally striated, usually dark-purplish and sparsely
and very shortly sericeous, — Lenpes usually 2.5—4.5 em long and
0.i—1.1 mm thick, tapering, mucronulate—apiculate, vsually £ curved
near apex, olherwise often steaight, subterete or slightly depressed, pale

Hot, Notiser, vol. 121, 1068
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or dull green, glabrous or wilh sparse adpressed hairs: constricted part
near base llhli:l“:\' shorl-seviceous: base below his parl widened, gla
brous on outer side, wilhoul distinel stipular leeth, — Flowers solitary
or several lup to 3) on the branch lips or solilary or in pairs on lateral
branchlets or shorl-shoots jollen al several successive nodes) in leaf
axils below branch tips, when several siluated ina corymblike rocemule,
— Broct narrowly trinngular—hroadly  subulate, usoally 06—1.3 %
025—04 mm large, puberulous al least on inner side and margins,
often also on outer side. — Pédicel | 6—0 jin fruil stage up lo = 6.5)
mm long, slender, subglabrous or usually wilh shorl sparse adpressed
hairs, g]'nt[ll:i“_‘l.' 'ﬂ."ldv:lli!!g ik e l'ul}'n base, — Hrﬂ:‘.l’r*u.ffw_. an lawer
hall of pedicel, narrowly triangutar, 0.2—06 (—0.8) X G.1—0.25 mn
large, similar o bract. — Calge shortly (sometimes very shorelly | and
usually rather sparsely  sericeous; Iube intundibular-campanulate,
smooth or prominently veined, longer than the lobes: upper lobes
Iriangular, aceumingate, (0.5—) 0.7—1.2 mm long: lower lobes narrowly
trinngular or broadly subulate, usually 1026 mm long. — Verillean
hlade cirenlar or broadly obovate, abluse or reluse (hut commaonly with
a little tip), 5.0—7.0 (—7.5) < 2.0—00 (—8&0) mm large, vellowish Lt
as a rule with sombre-violet linge, shorl-sericeous on most of back side,
glabrous on fronl side, Claw (.7—1.2 mm long, — Afa blades elliplic-

ublong (olten broadest near apex), often slightly upearved, (3.8—) 4.0

AR LA LE (20 mm large. glabrous, pale-yvellow, of shape seen in

Iig, 7 E. Claws 1.4—2.2 mm long. — Caring blades lunate, +8—35.8 =
(7 280806 mm large. glabrous, obluse, with convex upper margins

(Fig. 7 1) troncate or sometimes auriculate al upper part of base:
pale-yvellow bul often = violel on lower parts. Claws 1L.83—2.6 {—3) mm
long, — Anthérs: four elongate, 0.8-—1.3 mm long; five short, ea. (L35—
043 mm long; one ca, 0.5—00L6 mm long, — Pistil very shorlly stipilale;
ovary 2 {—id)-ovulate, sericeous on most (upper and apical] parls; style
sericeons on base and upper-basal paris; — Pod ea, 15.5—16.05 32—
3.6 num large, of shape seen in Fig, 7 H.

DISTRIBUTION. Lowlands in the southwestern divisions hetween
the Malmesbury Division in the northwest and the Swellendam Division
in the east.

COLLECTHONS
Swellendam I[¥iv: Bonthok Mational Park; ca. 2 miles 8 of Swellen-
dom. 1962, LinexpERG no. G677 (STE); 1965, ! no, 4563 (LD, NBG),

Bot. Noilser, vol. 121, 198
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!"ig. r .Hprﬂ'r!”ﬂ]s Hrearis EETLS frlfr'f.lq'irrfrr', A—H: ComppoN no, T8, from the low-
lnneds moetheast of Coape Agolivas, Brodasdorp Division: 1: Rool Up milosis ol JJaiL-

GREN & STRID nos 4383, collected south of Swellendam. Az Parl of branch with a
lnteral floriferons branchlel, B: Flower, {;; Bracl. — 1: Brocleole, — E: Aln
petal, F: Carina petal. {37 Pistil. H: Pod. A =hh B—H x5 | aceording

| IF] '\I:':Illl" gin' -

Bredasdorp Dive Bonthek Park (the old park). 1951, CoMprox no.
22625 (BOL, NBG), Meierskreanl ne. Elim. 1938, WaLL (5.

Caledon Div.: 8 of Genadendal nr. Grevion—~Caledon o, 1966, | oo,
4940 (LD, NBG). — Viljoens Pass: 80 m, RoGERs no, 28835 (NBG), — Houw
Hoek; 350 m. 1892, Guordrie no, 2241 (NBG),

Somerset W IDive: Hetween Strand and Gordon's Bav: flats ca. 500 m
fromm sea coasl THAT, ! oo, 1792 (LI,

Bat. Notizer, vol, 121, 1908
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Stellenboseh Dive: Golf Cowrse. Stellenbosel. 1925, DuUTHiE no
1651 pop. (STE].

Bellville DDive: Between Bottelary Rl and Main Line: 1932 ACoCks
[T S N of Bottelary Rd. 1932, AcoCes ne. 1175 (5.

Woynberg Dive: Steenberg. 1938, Savrer no. 7933 (CT). Rlipfontein.
ZEvdHER no, 440 (K, P, S, SAM, W), — Kenilworth Boce Course. 1937, LEvyss
no. G402 (CT): 1937, SALTER no. 7139 (NBG|: 1937, SavTten no: 7907 (NBG).
— Cape Flats, Mowhray. 1889, Gurarie no. 419 (CT).

Malmesbhury Div.: Mamre Flats., 1940, PENFoLD ne. 246 (MNBG),
Darling Flora Reserve. 1956, Byverorr no. 2004 (NBG).

ECOLOGY. The subspecies seems 1o grow mainly on clayvey [lals,
but may also be found in sand. Thus in the easternmost localily known,
near Swellendam |1 noo 45631, il grows on clavey as well as sandy
subsleate, and on the flals near Steand (D oo, 1792 and south of Ge-
nadendal ! no, 49800 i1 grows in clayvey soil together with Aspolaf hos
recurea BEnTH, and A, biflora 1. Mey. respectively.

VARIATION. The peripheral forms in the Malmesbury and Swellen-
dam Divisions, seem o have slightly smaller flowers than the others,
whereas those on the Cape Flats ez, on the Kenilworth Race Course)
but alse in the Viljoens Pass have relatively large flowers. The leaves
are relatively (=1 mm) thick in Gorarie no. 2244 from Houw Hoek
Pass, relalively slender in the popululion of the Bredasdorp Division,
However, The subspecies varies relalively little, and especially the caring
shape (and ils lack of pubescence), the long pedicels, and the rather
conslantly decumbent habil are quite characteristic. Other delails, like
the density of pubescence, the leal length, and the size of Uhe floral
parts vary within ecertain limits. The size of the shrubs is usuoally
modificd by grazing animals.

Sap. felfipetode and ssp, linearis wre ralher distinelly demareated from
ench olther. and i0 might even be justifiable to give them speeific shilus,

To the author’s knowledge, ssp. bdipetala has never been used for

“lea ™,

FLOWERING PERIOD. November—March (mosl (lowering male-
rial has been collected in February),

Aspalathus pendula K. Dahlgr.

DanLeres 10653 A pp. 213215, 285; 1963 B p. 447, Original col
lection: DadvcreEs & PeETERsON no, 930 (LD, holotype: BOL, NBG. PRE,
B]. IMTustrations: Fig 8 — DadvcreEN 1963 A Fig. 69 on p. 214, —
Map: g, 8 M.

Hal, Natizer, val, 121, 1'WE
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“Aspeleihus tenaifolin” auct. non DG in MeEvER 1HE6 po 63, BExTiam 1848
pe 653, HarvEY 1862 po 139, Kigs 1951 p. 170, ote;

A large shrub or, usually, & small free 1.5—35 m lall generally wilth an
unbranched trunk about hallf as long as the total keight and 3—7 cm
thick at base. Stem and branches rather smooth, light or dark grey on
thicker parts. Branches dark grey on thinmer parls but often reddish on
voungesl parts. sparingly ramified, very slender. lax, pendulous, longi-
Ludinally striated or suleate, with sparse. shorl and adpressed hairs on
yvoungesl parts, — Leaves linear, steaighl (or slightlly corved near apex |,
slender, (25— 4—7 cm long and 0.4—0.7 mm thick, acuminale, sub-
terete or slightly depressed, glabrous (bul in young slage sparsely and
shortly puberuloos|, lissom, rather rigid. sombre green, often with o
slightly constricled, reddish or pale-vellow segment ol base, below [his
with o widening leal-base with a couple of = indislinel, shorl and
narrow, lateral, acuminate stipulare leeth (Fig, 8 0, Leaves primarily
simple. bul because of the frequently occurring brachyblasts oflen
appearing “fasciculate”™. — Inflorescence a sparse. lax, elongale raceme,
usually with 3—7 [lowers situated at intervals of 3—10 mm from each
other on-a sparsely short-sericeons axis. — Oroet subulate, caducous,
1.5—3 mum long, acuminate, glabrous on ouler side, short-pubescent on
marging and inner side, vsually <shed in flowering stage. Pedicel
usually .56 mum long, shortly silky-sericeous, merging into the calyx,

— Breeteoles subulate, ca, 0.8—1.2 =0025—0.35 mm large, glabrous on
outer side, puberulous on inner side, Colga: tube obliquely campanu-
late (shortes! above), 4—3 mun long, (vom sparsely and very minulely
sericeons o subglabrous on onter side:; lobes iriangular or deltoid. 0.8
1.2 mm long, saeole

aeonminale, subglabrous on onler side, — Peldols
pale yellow bul wilth violet shade on middle parts of vexillum back
and somelimes on lower parls of caring, — Veridlam blade broadly
ovate, usually S.5—0.5 2 8.5—9 mm large. obluse, shorl-sericeous on
most of back (but glabrous on its lateral basal parts), glabrous on
the front excepl for some pubescence on the bose. Claw 1525
mm long. — Ao blades narrowly +r||i|JIi:'-h!1||n:|g. usually 75— ca, 3
mm large, obtuse, glabrous, with about 5—0 rows of small lunulale
folds on upper basal parls, Claws 3.5—5 mm long, glabrous, relatively
broad. — Caring blades lupale, aboul 6.53—7 x4 mm large, shorl-
sericeous on lower parls, with almost straight ar slightly concave upper

margins, and wilh o distinet basal bulge on each side. Claws 4—35 mm
long. glabrous, rather hroad., — Pishil with a short glabrous stipe: ovary

k. Nabiser, vol. 121, 1063
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sericeons on most parts  (oceasionally  sobglabrous on lower side).
2—4-ovulale: slyvle upeuarved, sericeous on basal parts, otherwise gla-
brrons; stigma capilate, alimost regular. — Pod lanceolale, about 200—22 <
4.7—3.5 mum large, sparsely sericeous in early stage, when ripe mainly
clabrows and brownish,

IMSTRIBUTION. The Piketberg Mountain complex | Piketberg Divi-
sion) and the central parl of the Cedarberg range (Clanwillinm Divi-
S101) .

COLLECTIONS

Piketherg Dive Piketherg, rocky humid places: 260 m. 1828, DricE
ne 1425 (7 Aspefathes fenuifolio DCT) (BOL, G, GH, K, L, P, PRE, PR, 5, W),
— Piketberg; ca, 4000 m, 1892, GUrHrle no. 2592 (SAM). — Slopes of Pilet-
berg, 1892, H. BoLes no. 75626 (BOL, NBG, PRE, Zi, Hills nr, Piketherg.
1913, Marrorn no. 5361 (BOL, GRA, LTy, PRE, SAM}. — Piketherg, hill W of
village; 250 m. 1922, Marporn no, 11063 (GH, PRE), — Piketherg, EnwarDs
ne 221 (BO. PRE, £). — Just below middle of Versfeld Pass aod nearhy.
186, | no, 2478 (LD, NBG). Versfeld Pass, below middle of slopes, 1865, !
no, 38556 (LD, NBGI, — Just W ool Stawelklip, Piketherg MU plotenu. 1956, |
v, BRE (L1}, — Between Stawel Klip and Kaffers Kloof, 1965, | pno. $256
(LD, Hills NW of Moutons Viel, Piketberg. 1934, PiLLass no. 7306 (1801,
K, PRE). Heuningberg, hill slope. Above old hoose of Garme " Vreede™; 200—
350 m, 1963, TavrLonr no. 5562 (LD, PRE, STE|,

Clanwilliam Div: Cedicherg Mis, Niewouwdl Pass, W oside. 1948,
ESTERHUYSEX no. 14348 (BOL, K, PRE). — Niewondt Pass, 5 miles from
hriedonwkrans -along rd. to Algeria, rocky slopes: 550 m: 1956, | mo. 930
(O, LBy, NG, PRE, 5); 1963, ! no, 3247 (LD

FECOLOGY. A, pendofa grows mainly on sandy substeate. [t is {found
in sand on rocky mountain slopes al an altitode of ea. 550 m in the
Nievwoudl Pass on [he weslern slopes of Centeal Cedarberge wesl ol
Algeria. In this area the lrees vary belween 2 and 5 moin height. On the
easlern slopes of the Pikelberg Mountain, in the Versfeld Pass area, i
grows in an often reddish, sandy subsirale, On the middle—upper
slopes north of the pass it was observed in 1965, forming a small
“wood” comprising aboul g hundeed trees, o this place it is associaled

Fig. & Aspealothug pendmlfo:s A— Lz INMALGReEN & PETERSOX no. BH, from the Central

Cedarberg Mis,, in the upper part of Niewowdtl Pass, west of Algeria. — A: Branchlet,
— B Inflomeseence, (:: Leaf-base {lateral short-shool developed), — 13 Trans-
versal seetion of leaf al middle. E: Bracl. - IF: Bracteols, — G: Base of i:-:'-:|i|_'|."|.

- H: Calyx. upper twao lobeés o thve pight in the Figure, — 13 Ala pelal. — 1 Carinn

petal. — K+ Pistil. — L2 Pod, A Map showing verilied distribulion. — A <08
B <2 Cand G <8 E—F and H—K <4; D and M according to the seales given:

Hat, Notisar, val, 131, 1968
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with Eurgops speciosissimus DC. and Serrurico aifonii R, BR. among
Pagsering serub. The height of The A- perdfola trees in this place osually
varied belween 2 and 4 m. Single hlJi'L"erH'l'Jh of the species also oceur in
the central parls of the Pikelberg Mountain plateau.

BEMARKS. The species is distinct 11 differs from A, linearis by ils
trunk (=lreelike growth |, size, pendulous branches, lurger flowers, and
the long but narrow leaves,

MARLOTH remarked on the label of M. no. 5361 from the Piketherg,
thal this plant was the source of “Naaldthee”. His note was menbioned
by Kies (1951 p. 1700, who thought thal this species (ealled A tenui-
folicl was endemie on the Pikelberg, The statement that A penduala
gave the “Naald lea” should not be accepled withoul caulion, becanse
cerlain forms of A, loearis have quite similar (although generally
thicker| leaves.

FLOWERING PERIOD. Mainly October—November,

APPENDIX. ROOIBOS TEA CULTIVATION AND INDUSTRY
History of Cullivation

Already in the 19th Century (or possibly carlier), the eolowred people knew
how to nse the wild forms of Aspelathns Noearfs for a “tea”, With fine axes
they ehopped the branches of the wild shrobs in the mountains. broised e
harves! with womden hammers, and placed it in leaps o ferment. In aboot
1905, BeNsasy GissseEns started to buy, pack, and trade such “lea” collected
in the mountains by the coloured people, but it was nol uotil about 1930 (hal
Dr, P, Le Fo Norrnenr, o medical practioner, starled some research on how Lo
collect the seeds efficiently, how o improve geemination. and bow o handle
the secedlings and grow the shrubs in pkantations, His experiencee was shared
with some farmers, who started to produce the tea on g relatively large seale.
The first plantations were situnted in the Pakhois Mountains, Norcthern Cedir-
Berge, on the farms " Teeviak” and “Varkensfonlein”™ of Ovore BERGIE and
“Ilein Kliphuis™ of WiLtiaa Riorpas.

The Tirm of B, taxsseErG markelbed this tea, which was bought af that thme
from the [wrmers al & price of approx. 50 ceots (=2 Ve shillings: English
curreney ] per kg, However, the seeds were cxpensive amd diffionlt toocollect
After a steady increase, (he Booibos Tea morkel underwent a servere erisis
after the Second World War {(aboul 17}, aml the Clanwilliam Tea Coopaera-
five was estublished in 1948 1o rescue the interests of the tea prodocess, A
later-erisis, in ahout 1953—2534, was due o over-prodoction and o weak morekel:
howvever after the estahlishment of the Rooiboes Tea Control Board in 19534, Lhe
murket of the tea increased, doubtless due (o the improvement of the sorks
cullivated, the control amd classification of the tea marketed, and advertising
promedion.  The improved produel is dervived  excelosively from culiivaded,

Dot Ngtiser, vol. 121, 10968
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selected biolypes of the so-ealled Nortiee Type and s called Rooi Tea. Rosi
Tea has nol vel been exported inoany appreciable degree. (See HERGH and
SAAYMAN 1965,

Types of Hooibos Tea

The professional producers of “lea” from A, fineeris distingoish
between the main ypes menlioned below. Although all Ivpes of Rooibos

Tea were slill commereially available only a few wvears ago, only Rooi
Tea is available today., The other bypes originated (rom wild lorms
which are only fragmentarily known even among the tea prodocers and
buyers at Clanwilliam, and this knowledge will probably fade rapidly
as the types are disappearing altogether. The facts {and to some eéxtent
conjeclure, stated below. are based on correspondence and diseussion
wilh persons of the Rooibos Tea Cenlre al Clanwilliam and partly on
L'11||‘||:.'L|"Lﬁ:_1|'h between the wild (and pl‘uhu'dl malerial and the appear-
ance of the tea ilself, (Samples of the lea types are in the author's
possession by the courtesy of the Clanwilliam packing centre.)

In popualations where shorl-shools (with several—many leaves| lend
Lo b [11'|:I}‘v{[ in developmenl or ]erl'l:r 1||'\'1,'|.u|:w] an he whole, the
amounl of leaves will be small in relalion Lo slem malerial, giving a lea
rich in “stems and coarse material”™. The samples of wild forms,
examined by COETZEE & al. 1949, were selected al random and are
perhaps nol representalive in this respeel, allthough il is signilicant thal
the “Dark Grey Cedarberg” and “Greyvish Black Sandveld” samples
which parlly may correspond to Vaal (Grey| Tea (see below | have a
high percentage (= 30 per cent) ol sueh material. On the other hand @
comparable amounl was also found in the sample named “Beddish

Brown Norliers”,

ROO1 (RED) TEA TYPES

souTiEr TYeE, This is oblained from coltivaled, suceessively sl led
biotypes which originally derive from wild forms, mainly found in the
northern parl of the Cedarberg Mounlain range {al least partly in the
Pakhuis Pass arvea). The coltivated forms selecled have [resh-green
inot pale or bluish greend, relatively slender leaves, erect growlh, and a
lealy habit. The flowers which are relalively brighl vellow are more
thoroughly deseribed below, The plants are oo doubt predominantly
allogamous and the wild as well as cultivated material varies greally ina
number of respects, Seleclion and breeding work is still in progress, The

Bal. Nolisor, vel. 121, 1068
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lew, oblained according to the procedure deseribed below, is reddish and
has oo mild aroma,

CEDARBERG TYPE, This is ahitained from the wild forms ool of which
the cultivated Nortier Type has been selecled, These forms oceoar meainly
in e Pakhuis Mounlains (norllhern parl af he Ced
also o some extent in the mountains in the Gilrusdal area (and possibly

arberg range) and

in e (Mifants River Mountaios), Some of these forms may derive from
cullivation escapes, Becanse of the broader variety of hiotypes, this lea
lis o somewhat inferior guality compared 1o the Norlier Type, although
e colour and the aroma is similar,

ROOI-BRUIN (RED-RROWN | TEA TYPE

This was oblained [rom wild plants reported 1o grow mainly on the
sand flats in the northern regions of the distribution area, especially in
the lowlands from Pakhuis (Clanwilliom Division ) northeastwards inlo
the Galvinia Division and porthwards inlo the \rillll‘]:_ﬁ.ﬂm‘lurl} Lhivi-
sion. bul the range of these wild forms are ool known in detail. Wild
forms, seen e.g. on lhe sand plaleaus in the Traveller’s Rest area be.
tween Pakhnis and Doringbos, might belong o populations yielding this
Lvpe. They are ereel, with o height of 1.5—2 m, and have relatively long
leaves, The lea |rr‘u(||lt'|:d is reddish-brown and nol or I:II'|.|:|.' h]'t,'._,'llll}'
coarser than the Rooi Tea; the (lavour is nol very different.

VAAL (GREY) TEA TYPE

This was obtained from wild forms in the mountains chiefly of the
Cedarberg (bul probably also the Olifants River) Mountain range in the
Clanwillinm  Division., The varialion of the species in the Cedarberg
Mounlains is very greal (see above), and mosl forms have more pale
or greyish green and often coarser leaves than the cullivaled ones, The
forms which vielded the Vaal Tea. according to available sourees at the
Hooibos Tea Centre in Clanwilliam, are thought o occur in the
relalively dry and sandy parts of the mountains, perhaps mainly on the
lower sand slopes in the Olifants River '\':1|h""..' and Lhe lower slopes ol
the Cedarberg. The leaves of the forms vielding this lea bype are rather
pale and grevish green, and the tea oblained is also more grevish in
colour, The lea is considered to have o somewhal undesirable honey
BTGTO TS

Ifot, Notiser; vol, 121, 1968
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SWART (BLACK] TEA TYPE
Similarly, this type is said to have been oblained from forms chielly
growing in the Cedarberg Mountains, bul different from those yielding
the Vaal and Bool Tea. According o information from the professional
Ronibos Tea producers al Clanwilliam, the forins vielding the Swarl Tea
occur in rocky regions of the Cedarberg Mountains. They may possibly
correspond Lo the plant illusieated in Fig, 3 H, from rocks in Lhe
Pakhuis Mountains. The tea is distinelly darker in eolour than the Vaal
Tea and has an aroma markedly different Trom all the other Lea Lypes,
This type of tea was the lirst o be discontinued on a commercial basis,

Thin-Layer Chromalography of Hoeibes Tea Types

Extracts were made of 005 g dey, crushed lea in 1 ml methanol (with an
aeddition of HC1 : 10 pl of the extraoct was used ineach ease. Smooth gliss plales
16212 em large were covered with an even, thin loyver of cellulose (Merk
Avicel 2330). The solvents ased in the first direction was formic aeid (1 ml
conc, formic acid per 30 ml HaO) aned in the secomd direction amyl aleahol,
acelic acid, and waler in the proportions 22: 11: 15 ml respectively, The ginss
plates were exaomined under altra violet light, before spraying, after spraving
with 1 % ALCl; (solved in methanol and propancl, 1@ 1) amd sfter spraying
with 1 %o NaOH (solved in methanol) as well, Five parallel tests of each tea
type were made,

Before examining the vesults, the following points should be considered. The
tea in epch lest is composed of 3—ea. 6 small picees of leaves doubless from
ciqually many specimens: small amounts of tea being taken oul of large bhoxes
of commercinl tew. FEach chromatogram accordingly represents more than one
specimen out of o population or pogsibly mere e ane popadation, Mareover,
the tea hos undergone fermentation [(see below| whereby changes of He
chemical constitulion of some of the compounds possibly have occurred. The
leaves are also of different age, which s known (o e combined with bio-
chemical differences. The comparison between fhe tea tvpes will accordingly
havwe o somewhat lmiled bul still greeal inberest.

Results, — 1. The pattern of spots shows great agreement between the 5
dilferent chromatograms for cach fen tvpe, Dfferences with regarvd o cerlain
sprats gcenr only ocasionally and then only very faintly discernible ones are
normally involved. — 2, There are differences between all foure e types, —
G4, There is otherwise nither great agreement betwen Booi Tea (cultivated| and
Bodai-Bruin Tea, but these differ elearly from Swart Tea and Yaal Tea which
show mutnal resemblance. — 4 The gquantity of phenolic compounds as
estimated from the intensity of the spots is markedly grealer in Rooi Tea and
Rovi-Brain Tea than in the other two ey types.

The scope of he investigntion does not justify any statistical treatment or
tabulation of He-values. However, accumulative chromatograms of e lea
tvpes are illustrated in Fig. 9 without and with double spraving {see above).

Dot, Naotiszer, vol, 121, 15904
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It is not known whether the tea used of each of the three lypes which
devive Prom wild forms, is o mixlure of lea from differenl populations or
originates only from o lmited popaldion. However, it 15 prolable that at least
the Vaal and Swart Tea samples derive from a larger area, because the wild
forms are rarely abundant in the field, As the Rooi and Rooi-Brain Tea types,
which wvield an aceeplable beverage, have certain features in common with
regard to the pattern of spots, it seems probable that there is a cerlain co-
variation in the selection of phenolic compounds and the compounds decisive
for the tea aroma, although these arve probably not identical. Therefore, a
routinge chromatographic test of fermented (most probably alse uanfermented |
leaves might give indieations on whether or nob a plant is saitable for tea,
notabily if il shows resemblance to the Booi Tea Type in regard o the spot
paltern.

Characteristics and Variation of Cultivated Hooi Tea Mlants

It is obvious from the above thal the variation in the wild forms
of A linearis ssp. linearis is very wide. The habit varies from sub-
prosirate or decumbient lo erecl and 2-m-high, the leaves from slender
o quite thick and from pale or bright green lo glavcous. The flowers
may be concenlrated on the branch tlips or dispersed along the distal
parts of the branches and vary greatly in size and colour.

In the coltivated biotypes recombinalion and selection has
resulled in patterns of characleristics which are rarely found in nalure,

Certain wild forms in the Pakhios Mounlains are said (o represent the
most important base malerial for the coltivaded forms, and oceasional
ecollections from  this region may be difficull to distinguish  from
cultivaled biolypes of the Nortier Type. Such o collection is ! no. 4480
from Boskloof |between Clanwillinm and Algeria| illostrated in Figs,
20 and 3 G,

The cultivated biotvpes are characlerized morphologically by the
Following combination of characters. The shrubs are erect (or ascending
by “lopping™] and vsually 70180 cm tall: the branches are relatlively
steaght and slender: the leaves are rather slender and light—hright
groen, nol pale grevish green or glancous, and torn markedly reddish

Fig. 4. Comparison of chromatograms of samples of the four main types of Rooibos
Pea. Spots of phenolic compounds visible in wltea violel light, Upper row: withoul
spraying. Bollom row: afllter spraving with solutions of AlCkKH and NaOH, Spois &
faintly visible drawn with broken loes. Unless given o number, the spots were
represeated inoall the five tests of each tea tvpe, The figures accompanying some
spots denote the number of bests in which the spols were reprosented, The dilfer-
EIE s I'N'h\'l"('ll 1hie lea |I‘¢'|l|'$ is. |||'I!'|.'|||'<_ sl I.'l.l|||.‘\|:--|I'II1II|‘|- T re -u]'.r\:l,_\'il:lg_ ':J_II_QI;II'
of =pots: vellow @ black —, and hiue |
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when bruised and dried: the flowers are relatively large on the average
and have more brightly vellow pelals than average wild Tormis, Tneking
as 2 rule the common violel shades on the vexillum back and earina
hotlom, Thus, the cultivated forms have a more speclacalar blossom
than the wild ones, :|]||H:1,|g|| {his is nol |11'|"v.~..\:|t'i|j' combined with o
larger number of fowers (ef. below). The pedicel s vsually shorl-
sericepus and the calvx adpressedly and very sparsely short-puberalons
o the outer side. The calyx lobes in the presently cullivated forms are
usually subulale and 2—3 mm long. The vexillum blade is, on the
average, abont 6.5X<5 mm large and rather pointed (there s some
varinlion in size); the ala blades are co. 1.2—0.5 mm long, and the
generally somewhal acute and lapering caring blades are ca. 5.0 mm
long and pubescent on the lower parts. The Hower in Fig, 2 1 represents
an average biotype of the cultivated “Rooi Tea” shrubs (in Fig. 2 G is
seen a corresponding wild form,

Within this general appearance, however, there is greal varialion
which is o some extenl illustrated in Fig. UL The size and density of
branches are quite variable, Thus two specimens. illustrated in Figs,
1—2 in COETZEE, VAN DER MERWE. & BURGER 1933, have perhaps a
ralio of 20:1 with respect o their amount of foliage. The variation
pattern indicates predominant eross-fertilization, no two shrubs having
the same appearanee,

A pgood shrub should he wide, with many branches and a rounded
shape: the branches should be ascending or erecl and not bhowing or
pendulous; they should also be closely leafly with relatively short
internodes and possess many leaves (which are nol too short) and devel-
oped on shortshoolks o leatl axils along the branches. Flowers shonld
nol occeur in too large an amount. Mosl important are of conrse the
features of the leaves which should be rather bright green and. when
bruised afler cutting. vather bhrightly reddish and with o pleasent aroma,

IFig. 10 illust
uniform conditions al the Rooibos Tea Centre sl Clanwillinm. They were

ates branch ends from different shrubs grown under

all of the same age, when collected (on September 4, 1965,

Fig. 1. Branches of selected, cultivated, coqualiy old shrubs of Aspadatioe lneoris

saa. finearis, nsed for “Rooi Tea” |Nortier Tyvpel, studied on the same day and in

the same place with the: same: substrate (sand) on (he grounds of the Booibos Tea

Centre al Clanwillaon, See comments in the test, (OF the samples callected on this

ocension the Musiealed ones represent, A: no. U8 H: neo 11 (superior biotypel
Cono 6 D ono. 13 B:no. 140 and F2ono. 40 AL on the same sealo.

Bat, Natlser, vol, 121, 1948
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The branehes of A derive from a co. 90 cm tall, ereet, rather sparingly
branched shrab wilh erect branches and rather short leaves. This bolvpe
Mowers exceptionally late. — The branches of B were picked from a shrub
regarded as superior in mosl respects, Tt was ed. 180 em tally widely branehed,
and had rather stff ascending branches with rich foliange, the brachyblasts

being rather elosely sel cach with several leaves, 1L flowers relatively late and
sparsely. — The branch of € was from a rather richly branched, ea. 1.5 m tall
shrub with erect branches flowering somewhat earlier than A and B. The
{lowers are mainly situated on lateral short-shoots. — The D branch derives
from a relatively sparingly branched shrob, ca. 1 m tall, with ascending
Liranches, In this biskype the flowers are mainly concenteated to the branchlel
tips, and the brachyblasts are poorly developed on the young branches with
regard to foliage as well as flowers, The branches in E come fronn an ereet,
ealher rigid but sparingly branched shrob ea. 85 emo iall It is rich-flowered.
and the leaves are relatively short but clogely set. — In F, finally, the branches
derive from a eca. 1.4 m Lall, much-branched, wide shrub with weak, bowing
branches and rich Bossom bul  rather sparse foliange, Flowering  oceurs
relatively early.

Beside the variation in the mentioned characters there are doublless
also dilferences between the specimens in the textore, colour, and
aromi of e leaves afler processing, Closeness of flowers is generally
nol combined with rich folinge. In the cullivated Booi Tea a greal
proportion of shrubs are doubtless (oo rich-flowered for an optimal tea
produclion (Fig, 10 ). The pereentage of such plants will, of conrse,

increase it seeds are collecled ol random Irom the cultivated hushes,
rich-Mowered Biolvpes vielding a larger amount of seeds. Therelore, in
seed harvesting the selected, more sparsely pod-bearing shrubs should
be favoured, provided thal they are favourable with regard to the other
characleristics.

Mountain plantations used for seed harvesting musl also be well
isolated from wild forms in the adjacent fynbos to prevent the introduoc.
tion of unfavourable gene material by illegitimate pollination, (CF,
halow, |

Controlled artificial pollination is combersome and could hacdly be
used in any but purely scientilic scale. The concentration of a relatively
large number of shrobs, all selected as “superior” with regard o mosl
ol the properties for the lea, in places suitable Tor o favourable pollina-
tion during blossom, with subsequent seed harvest, and selection of the
olfspring, repealed for several generations, seems o feasible way of
improving the biolype selection further.

Hod, XNotiser, val, 121, 145
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In this connection, it may seem appropriate to make some comments on
the cultivated forms which | have collected al times in places other than Glan-
william,

In w sand field near the Breede River south of Bomans River (W part of
thee Woreester Div.), there was a Hooibos Tea eullivation in 1%68—57. In
spite of considerable variation the shrubs agree largely with the present
Nortier Type, However, the Oowers of the (wo collections (! no. 702 and
1778; see Fig. 4 A—H| made here are distinetly smaller than in any of
the biotypes stodied in the abhove-mentioned Clanwilliam plantation in 1965,
A possibly wild, decumbent, even much more small-flowersd form  with
rielatively coarse leaves was collecled close o the plantation, [0 o, 17778 0L §s
deseribed among the wild forms on . 178

Plants sccurring on @ field in the Citrusdal region |! nos. 1026—10832) were
also studied in 1956, Some specimens of these eollections show characlerislics
ol nuttehed by any of the hiotypes in the Clanwilliam plantation. Thus, one
shrub (8 mo. 1028) is elosely similar to the wild forms found in this region
imear Grey's Pass) the leaves being long, coarse and grevish green, and short
shools being absent in the leaf axils of young branches, In this case the wild
forms in the area have eilther speead o the plantation, or have been adoptod
amaeng the biotypes selected, The plant may alse be a “crossing” product
between wild forms on the mountain slopes and the cullivated ones. Other
hiﬂll'-'lil“-. cultivated in the same feld, correspond maore elosely (o The forms
deseribed above from Clanwillinm.

Ol random samples, laken in 1963 from (elds in the Citrosdal nrea (0 no.
H278) o well as in the Nienwoudiville avea (! mo. 326808, correspond Largely Lo
Bioty pes in e assortment sl Clanwilliam.

Cultivalion

Secds are most easily oblained by harvvesting the geeenish hall-vipe pods ond
placing them in bags o dev and ripen, whereby the pods burst open and the
seeds assemble on the bottom of the hag.

Before sowing the seeds are scarified (e by rubbing with sandp or treatesd
wilth aeids. [f this is omilted the geemination proceeds slowly amd only o
Fraction of the secds germinate prompblv. With these nethods germination is
reported o vary from < B0 o 2 890 per eenl in different plantations (ef.
Farmer's Weckly, Aug. 0, 1960, po 250, probably depending on teealment
bielore sowing, method of seed harvesting, and seed bed conditions. The seeis
are placed in warm waler for en. 12 hours hefore sowing.

SOwinge usually takes plice between Jonuvary and March, The secds e
usually sown in rows ca. 10 cm apart at o depth 1—1.5 em in specially
prepared nuesery beds with deep, well deaioned, slightly acid sand soil. No or
omly slight manuring should be wsed for the nursery heds, The depressions
whire the seeds are placed s sometimes coversd with swhite river sand Lo
Facilitate the penelration of the soil by the seedlings. Afler sowing the nursery
beds are well walered and often covered with reeds for the (iest days Lo
deerease evaporation. The eotyvledons are elliptic and the nest leaves o develop
have u simple lnear shapse.

Buol, ¥otieery vol, 121, 100
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Afer the (irst winter rains, 3—1 monlihs after sowing, and usually in May-
June, the voung plants are 10—15 cm high and ean be fransported o the
plantations which are wsoally situated i the mountains or on the mou
platenns at altitudes of ca. B0 m or more above sea level, These plantations
generally rest on sand weathered Prom sandstone  (of the Table Mounka
Series! wnd the reaction is somewhat acid. A rainfall of al least 300--550 1

per annim s considered necessary for the Roeoi Tea, The rain falls muainly in
(e winter with showers also in lale aulumn and carly summer. The winter is
pather cold with ocessional snow and frost, and the summer is hod, oceasion-
allvy up to 40°C This great fluctuation in temperatore isoendured by the
adull shrubs, but the seedlings are more sensifive.

Virgin land o e planted with the Booid Tea is Favoured by coltivation of
cereals (wheat, oats, corng for 1—2 vears before the tea s planted, Tno Apeil
Moy, before planting, the soil should be ferfilized and ploughed. A relatively
rich addition of phosphate and potash s oeeded, Bul no nitrogen, as the plints

have backeria nodules on the rools capable of ulilizing free nitrogen from
the air.

The plants are pul in rows with a distanee of ea. 1 Ve m between the rows
g% well as between the shrubs in each row. At an ape of 10—12 months the
shrublets are topped ol o height of 26—340 em. whereby apieal growth of e
main shoots is prevented amd laterals develop which give the shrubs 3 more
ronneded ad “hushy ™ shape, and involves the formation of o grealer amount
of foliage.

Twa vears aller planting the sheubs may offer theiv fivst profitabde harvest,
Harvesting is made in e summer (ahout Febroary ). Three years after
planting the shrobs are in full prodoction, The vield of cach shrob s exteremely
variable depending on the genchie constiution, bul good adult sheabs (ea, 4—5
vears old ) give an amounl of ea. Vs Kg dey tea per vear. The maximun age of
the shrnhs is said o be 6-—18 vears depending onsoil, elimate, genelic consti-
tution of the plant, ete., but after the Tth scason the shrobs are asually not
ceonomically  profitalble. Dead bushes in the plantation are polled wpo and
subistituled with young ones,

The Hooi Tea plantations are concentrated in the Glanwilliam Division, The
crops of 196466 were produced according (o the following perceniages in

the [Hvisions of Clansillis. Vanrhynsdorp, Calvinia, and Piketberg:

Per cenl of olal Kool Tea CTop

Llivision of 154 1065 1tk
Clanwillinm - ... . e . Ri.0 H5.2 83.7
Vanrhynsdorp oovovaan Tib T L
LN o e e S 72 51 47
|"ik1~|'|r|*l".l,: PR R A T A 1.4 2.0 iR

Taortankly, abonel 1 AS0,000 By of tea were produced in 1964 and 13500000 kg
in 19GE,

Boar, Notiser, vol 125, 1148
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PPracessing of the Hool Tea

In shart, the procedure is the following. The leafy branch ends  are
harvested by eutting and when brought to the fermentation yard cul again
finely tooa length of ca. Y2 ocm, moistenad, broised (eg, with wooden ham-
mers), and placed 0 heaps o ferment. Then the material is spread open in
the sun and stiveed intermittently antil dey. After dreving it s sifted, elassitiod.
mikl packed

A uniform amd  standardized procedoure of processing the tea has not yet
cvolved, Each producer has his own methoed or medification of o method,
which varies according (o the experience of the farmer, the location (i, local
climate) of the farm, the weather, and oither circumsionees, [(CF, CoeTzEER,
vax nER MErwEe, & Burcer 1953).

Harvesting 15 gencerally made inosommer and early automn (aecording lo
¢t al, ope eil, in Jangary—Mareh) by cotfing the bhranch ends 25—
M em in length depending on the shape of the bush, and by reduocing the
shrubs (o about % of theéir length, The culling is made with sickles. The
branches are browght in bondles to the processing vard within 24 hoors and

are cul by (tobaceao, hay, or speciall eulting machines into pieces somewhal
maore than %5 emoin length, The enl produet is dampened with clean water: oa,
G 1 being wsed for 1M kg of green tea, This is bruised under tractor wheels, in
muchines with steel rollers, or in other ways, wherehy the sap of Hhe leaves
s partly released. The broised produoct, now veddish in eolour, is piled in low
hesaps, en. 10— em thick and eovered with bags o ferment for 8—24 hours,
depending mainly on the lemperatore and the degree of broising, Duoring
fermentation the pH o of the lea increases successively, ammonia (N Deing
formed from the proteins (see COETEEER ef al, op. cit.). The heaps are torned
over some times during the fermentation.

After fermentation the tea is spread oul in o layver ooly con 2 em thick on
conerele vinds to drey in the sun and s stiveed intermittently, Whea des, afler
1—4 davs, it is bagged amnd delivered (o the Board where it is graded acecording
tion special agreements and stifted in special machines wherehy dust and sticks
are removed, After this the teais ceady For packing and mackeling,

The reddish colonr of the Booi Tea is mainly  achieved duoring  the
bruising process, There s some diversity. of opinion aboul the extent of
bruising in order b produes the most favomeabile ten, Hemoval of hared branch
picees hefore broising secms to be desiralile. The formentalion e depends on
the degreée of ruising  (shorler with exlensive bruising) amd  temperature:
temperatures somewhere between 33 and 50 Coare regarded suitable for Lhe
prifess. Fermentation al a high temperature probably cequires a shorter time
than fermentation at a low lemperature, According (o COETAEE, vanN DER
Menwe, & Boncen 1953, the deving econditions are of importanee for the
favour, The desivable flavow consdituents ave volalile in hot air, and there-
fore drying in the open air in the sun seems preferable, [t moy be added Lhat
none of the A, fineards forms in the southern divisions turn reddish to such
an extent as the cullivated Torms in the Clanwilliam Division nor do they
achicve such o flavour,

Bag, Notiser, vol, 121, 1068
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Conlenls of the Rooibos Tea

With regard to the major contents of the Rooibos Ten reforence is made 1o
ihe publications of HEYNERE. GOETZEE, & BESTER 1949 and COETZEE, VAN
pER MeErwEg, & Bunces 149533 In these arlicles chiemical amalyses are con-
stdered to be of no decisive value o the grading of the tea, i, for deter-
mining the quality. Instead, the grades wmust be judged by eolownr, Favour,
maisfure, and by the absenee of dost and stem eontents in the ea, The average
percentage of water in the tea is uspally 9.5-—11: harvested len, withered
before bruising and processing, has a lower walter content than if bhroised in
fresh comdibion. Profein amd tannin componnds occour approsimately of 5—6
per cent and i 3 per cenl, respectively: these values are guite low in relation
to ordinary Cevlonese Tea. Alealoids, like caffeine or lheine, are absenl or
negligible. A considerabte amount of vitamin C @s found, however, The phenolic
copstituents of Rooibos Tea have been studied extensively by B, . Kogrpes,
Stellenbosch, in o number of papers,

Preparation of the Beverage

The Rooi Tea is prepared like ordinary Cexlonese Tea. The colour of e
heverage is orange-ved, Rooi Tea may be Blended with Cevlonese Ten. Sugar,
milk, or lémon may be added according fo taste; and the dreink may e
served cooled, preferably with dce and lemon, The leaves can be used re
peatedly without disadvaniage for the aroma, the low conteol of lannin
being a delinite advantage. The aromg and coloor are also relained for
several dayvs when the drink is stored in a vefrigerator,

Al
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The Genus Euryops

Part I1. Aspects of Morphology and Cytology
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ABSTRACT

Morghofogy. The Mewering shoot system of Eprgops s a polvielie trunk
syulloreseence with simple, one-headed peduoncles in o kateral or psendo-
terminal position. The most primilive condition is found in species of seel,
Angestifodfae with lateral peduneles basally provided sith two swell-developed
leaves, More eommaonly the pedouncolar leaves are rodimentary or locking
altogether: In secl. Ewrgops, Chrgsops, Brochypos, aod Psitestenm the pe-
duncles are pseudo-terminal. Umbellately dispesed pseudo-terminal peduncles
(g in £ linearisi hove o sympodial chavacter and may be derived from o
shoot svstem wille solitury psendo-lerminal peduncles.

The uniserinte involuere @5 derived from a spiral arcangement, aned The
mmlers ol phyllavies often conform with the deneminators of the lewer Filo-
nacel fractions (5, 8, 13, and 21).

The leaf trichomes are éither simple or branching ond vaviously shaped.
Glandular hairs arve rave. The stellate trichomes of E. anthenoides ssp. aslro-
frichus may be derived from more simple or cross-wise hranching hair tvpes
found in other species,

14 fiot. Notizer, vol, 121, 1068
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The achene hairs are nsuaily tricellular with a small basal cell amd  twio
[arger parallel cells with mucilaginous properties when sonked, Severnl spes
eivs hove non-muacilaginous, often multicellulare achene hairs, which are clearly
homslogous with the [ormer ty e,

Several ovolulionary tremds in morphologieal features, eg. development of
dise-floret |Fisterility and loss of pappus. have oceurred independently in
dilferent sections of the genus.

The pollen grains are morphologically wniferm theoughoul the genus, “The
pollen tyvpe found in Eurgope and related geners comes elose o the Sendein
T i,

Cytolegn. Mitotie chromosome numbers for 36 taxa are presented, The hasic
number is x= ML Polyploids occur especially i some widely distribated karroo
species of seel. Apgustifolice. Totraploids (2n=40] were found in £, feferi-
florng, oligoglossns, subearpasis, and ghiffinosns, K coneatus proved oo e
hexaploid (2n=60]. Accessory chromosomes oceur in variable nombers (1—11)
in several sproics,

L INTRODUCTION

The present parl of my study of the genus Eurgops |(Compogilae—
Senectonedae— (Mhonninee | deals with some morphological and evlo-
logical aspects. The phylogeographical study of the genuos has expanded
o a general trealise on South African phylogeography il will be
published as a separate volume,

The reader is referred to Part | INORDERSTAM 1968] for taxonomic
matters, localily lists, as well as acknowledgements. The Latter shall
be supplemented here with a word of thanks to the Head of the Palyno-
logieal Laboratory. Solna, Sweden, for kindly supplying me wilh acelo-
lysed pollen preparations of Eurgops and relaled genera.

. MORPHM.OGY

A briel survey of the morphological charsclers of laxonomic inmpor-
ance in Eorgops was presenled in NORDENSTAM 1968 (Chapler 1117,
Some morphological aspects of specinl interest will be further discussed
below,

Urganizafion and Evolulion of the Synflorescence

The organization of the capitulous branches in the shoot svstem was
given much weight in the taxonomic considerations in NORDENSTAM
1968, especially for distinetion of seclions within the genus. The large
section Angustifoline is charcacterized by lateral peduncles. which are
ed by a osingle eapilulum, In TroLL's

always simple and  termin

Hot. Notiaer, vol. £21, 18
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lerminology  the flowering shool may be described as a polyielic
“Rumpfsynfloreszgenz™, ie. the main axis lacks a terminal inflores.
cence (TrOLL 1964 b, po 157). Trand synfloreseence may be suggested
as an English equivalent of the German lerm (“trunk™ in this connec
lion meaning a body withoul o head ). This type of synflorescence is
o doubl dertived from the complete polvielic synflorescence characleri-
zing most Compositae, The derived “truncated’ bype is probably uneom-
mon in the family, but TROLL (1962, po 1220 1964 4, po 127 mentions
some examples from Hieracinm, Andregala, Aster, Hspeletio, Enrgops,
HNS

In most species ol Eoergops secl. Angustifoline the pedouneles are
fquite devoid of leaves, They are always axillary and sublended by o
single normal leal. In several species, however, Iwo laleral leaves occur

al the very peduncle-base. These leaves are usually distinelly smaller

than the normal leaves, somelimes only 1—2 mm long and subulate,
but in a few cases they are well developed and more or less equalling
the normal leaves in size and shape (eg. K. pinifolins, andinorii,

jaeksonii ). The lalter Lype may be regarded as the most primilive in

the genus, and from this lype a reduclion series wilthin secl, dangusti-
fedicee may be seen, ending in complele loss of he basal peduncalar
leaves (of, IIg 1 C—E}F

A hypolhetical ancestor of Eurgops is outlined in Fig, 115 Tts loral
region is a racemose arrangement of axillary leafy shoots with single
lerminal eapitula. The main axis lneks a terminal Plowerhewd, and the
Nowering sequence is acropetal. The derivation of this type may be
imagined as a loss of the terminal lop inflorescence in combinalion
wilh o reversal of the order of development in o complete synllores
cence of the tvpe shown in Fig, 1 K. The latter is found in species of
(thornna (o genus related 1o Hargops bul wilh traly lerminal capitulal,
and ils conneetion with olher types found o that genos is inlimated in
FFig, 1 I—J. From the hypolhetical Eurgops ancestor the organizalion in
secl Angustifodive is casily derived through a basipetal displacement of
it |u'{h|m'll|.'!|' leaves or, m other words, o ‘redoction” of the basal,
ol i lee |'mr‘1'iull ol the peduneles,

Most species of secl. Angustifoliae have comparalively small or
medivm-sized capilula. but this fealure is often compensaled by the
large numbers of capitula in the floral regions. Often the peduncles are
racemose | Figo 1 1) bal not infregquently more corvmbose, by elongation
of the lower peduncles (Fig. 1 F). Theére is. of course. nocsignilficani
difference or distinel limil belween these two 1vpes.

Far, Notiser, vol. 131, 10638
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Prolification is a common plenomenon in secl. Angustifolioe, ie
the shool apex resumes ils vegelalive growlh after flowering. Afler
some time of vegetalive growlh o new floral region is developed | 17ig.
2L ) The me interval bebween bwo subsequent [lowering periods may
be one year je.g. inareas with o regular winter rainfall ), but often it i
shorter, due to external factors (e.g. sporadic precipitation).

The sections Furgops, Chrygsops, Brichypus, and Peilogtenn are all
characlerized by seemingly terminal peduncles, which are either borne
singly or sometimes two or several logether. Since they are alwoyvs
simple and leaftess and do not have the appesrance of being direel
continuations of 8 main axis, it seems reasonable 1o assume that they
are not truly lerminal bul derived from the laleral condition. Thus
these peduncles may be designated as psendo-terminnf (ef. NORDENSTAM
1968, p. 23], In sect. Brochypos the pseudo-terminal peduncles are
reduced. sometimes Lo The extent thal the eapilula appear sessile (Fig
1H).

In Fig. | the derivation of the pseudo-terminal peduncle a el
is indicated simply with an arrow from the racemose condition [ Fig.
LI, Gl The steps in Ihis process of terminalization are less obvious,
however. The solitary psendo-terminal peduncle may just as well he
derived more direclly from the hypolhetical ancestor in Fig. 1 B, More
likely, however, the process has been more complicated. A closer

examinalion reveals that the pm_'udu-lL~r||1'tn.;|| |r(~rilllu'il' in IEANY CHses

emerges from an assemblage of two or three leaves leg. in secl
Euryops), in other cases only one leal, or sometimes only from a (ofl
of wool, This seems to indicate a reduction series from o basal leaf

Fig. 1. Development of syallorescence Iypes in Eacgops. dingramontie. A Primi-
Tive 1'u|.|l!rrm;1u l:'.'ln' wilh .'1'i||.|_'|_|.' fermimal  Bead, B 1|_'|.'|_:|r:||I||'|i|".|i wneeslor of
Furgops, Main axis withool terminal head (frank synfloreseence . Lateral cnpat-
ulous branches lealy, with single eapilula, Flowering  sequence acropetol, L S
£ pinifefing oo, Peduncles lateral, simple; mude, with two  well-developed  basal
leaves im the axil. I E. floribandus woo, Similar to O bul basal peduneotar leaves
ridimeninry. E: E. n'lurl”uid"r.'r.v aoine Pediineles willioal hdisnl leaves, Iateral, roce.
mose. —— I B refimeanml ao, Similar o E but lower peduncles: elongated ; corymbose
arrangement, (1 Beel Eorgops aae Solitary pseado-terminal pedonele, decived
from o lateral position. — H: Sect. Brachypus. Solilary sessile head, Similar o G
bul peduncle redueed. I—K: Some svnflorescence Iypes found in (dfenno, —
1t Solitary terminal capitulome (0. ciffeloai, CF AL J: Complete synflorescence with
terminal head on main pxis and laderal capitolons branches of first and  second
order (Gh goreiflera), K Complete synflorescencee with lateral copitalous besehes
ol firsl order only (0. ecoronopifolial. If truneated, this lype comes close lo B,

Fot, Notizer, vol, 121, 1555
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cluster and gives a hint al the possible course in the lerminalizalion
process, With Mg, 118 as o starling-point the process niay have involved
three steps: (1) o shortening of the axis oo brachyblast (i) a reduelion
in number of peduncles Lo ulimately one, and (i) o vertical orienla
tion of the solitary peduncle and the remaining basal leaf cluster lo o
pseudo-lerminal position. Some evidence in supporl of this hypothesis
can be had from sect. Angustifodice, Within this section a reduoction of
fowering shoots o brachyblasts is observable in many species (nos.
41—351 in NORDENSTAM 1968 ). In its most reduced forms these hrachy-
BLlasts consisl of only a leal cluster of a few leaves and sometimes only
one peduncle, which thus has o sublerminal position on the reduced
shool teg, B asparagoides, microphygifus).

The explanation suggested above could account for the variation in
nuimber of the pseudo-lerminal peduncles (from 1 lo 3 or somelimes
more in the same specimen | However, the terminal ambel {found in
e K linearis (Fig, 2 H ) cannol be derived simply by a contraction ol
a racemose synflorescence (Fig, 1 1), The lNowering sequence within
the umbel is more or less distinelly centrifugal with the central capilu-
lum developing firsl, suggesling a svmpodial origin of the synflores-
cence, The most likely derivation is by conbraction of a syvmpodially
branching shool system with solitary psendo-terminal pedoneles (17g,
21 efl also AL Buch a condensation is found in some forms ol FL
peduneatatos with apically  closely branching shools suggesling an
umbellate arrangement al o saperficial glancee (Figo 26G). A similar
process may account for the usaally ternate pseado-lerminal peduneles
in K. chrgsanthemoides [Fig, 213 and similar arcangements wilh
varying numbers of peduncles in several olher species. The central

Pig. 2 of lNowering shoots in Eargops. A Pseudo-lerminal solilory
pecduncles in oo svmpodially. branching shoob system 0 breodohos ao), I:
Psoudo-ferminal ternate peduncles (1 chrgeontliemoides ool — G Prolification

in - svollorescence with lateral peduncles (FC federifiorss ang), The shool apices
e 1'1~H4~l||li1.'1' Hrﬂwth aller Nowering, resulbing o allermaling floral amd vegeta-
livee n'gilun on ewech shoal, Iy Psewdo-lermimal -.r~|i.1:|r.1.' ||-|'||||||.|.'|1’4.'- inn .‘-:\I:Illliilli-'i”.:'.
branching shool svstem [(E abrofonifolins o). E: Temdency lowards mong
podial mode of growth in B pefgicicheides through suppression of all bul one
branch, which continues its growih in a verlical direction, F: Similar growth in
E. hypaaides wilhe nsoally two pedunelos close logelher. (i Condensed apieal
branching in forms of K. pedunealafos, combined will o eeduetion in the time infer-
vitl between subsequent floral regions. H: Umbellale synflorescence of psendo-
terminal peduncles in £ fineeoris, Note Oowering  sequence with central  head
developing Tirst.

bot, Motiser, vol, 121, 1k
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peduncle develops First and is usually devoid of basal leaves, whereas
the peripheral peduneles vsually have each o sublending leal.

In the species wilh psendo-terminal peduncles the shool apex ceases
its growth with the development of the (loral region. Prolilication does
not oeeur, and the shool systems are lhus more strictly sympodial than
in secl. Angustifoline. A few species show some lendency lowards o
monopodial mode of growth, which is achieved by a suppression of all
but one branch al a ramification. The favoured branch continues ils
growlh more or less in the direction of the main axis (reclascendence |
and the peduneles 11 or 2 in pumber | become somewhat lateralized
(Fig: 2 K, F).

Involucre

As a consequence of the peduncle arrangement described above,
transitions between ordinary leaves and involoeral bracts do not oceur
in Euryops, The involueral bracts are usually uniseriate, ieoset in one
row, and more or less connale al least by their lower margins. Streictly
speaking the arrangement is spiral, which is most easily observed in
species will little connate phyllaries and especially in voung slages,
During the course of anthesis the spiral arrangement usually develops
lowards o more distinelly uniseriale condition, and in species wilh mnch
connitle phyllaries the spiral arrangement may be complelely oblite-
rated. Sometimes the involucral bracls are so distinctly overlapping as
to he described as biseriate or in vague ferms (subbiseriate. suboni-
seriate) indieating inlermediale conditions.

Certain mathematical regularities in the number of phyllaries were
observed. In many species the number is almost invariably 3, in others
normally 8, and in still others there is o maximom arooand 13, A few
species wilhe a large number of phyliaries seem to have o maximum

around or near 20,0 These lgores are immediately recognizable as
denominators in the Fibonaeei fractions, well-known 1o sludenls ol
phyllalaxy, Obviously the predominance of these phyllary numbers is
intimalely connected wilh the originally spiral organization of  the
involuere, 1t is noteworthy that in B abrotoni folins, which is variable
in number of phylaries (10—22), there is a dislinet maximum around
13, anel a loecal race from Caledon Division has a maximum near 21 (ef,
NogpeNsTam 1968, p. 281 ) A somewhat similar varintion is found in
I tenuissimus lap. cil., Fig. 5, p. 811,

Similar mathemalical regularilies may also bhe found in the number

Bt Wotiser, viol, 12§, 1908



THE GENUS EURYOPS [I

& D

Fig. d. Leaf hairs in Surgeps. Ar K gilfitlanti, setiform hair from leaf-nurgin.
By B omiras, seliform baiv, — G B il filfanii, trichoid hair from leaf-base, 1: £,
E: E. brachypodus, Irichoid heic from leaf-base. Nole nu-

F: E. hebeearpes, branching and simple moiti
ecliulnr hairs.

mirus, Irichoid lair,
meross simall basal  eells

of florels in the capitula, Few-flowered capitula oflen prove 1o have
a8, ar 13 disc-florets and 5 or 8 rav-florels. bul in many-flowered
capitula there seem o be more frequent deviations from the ideal
numbers, which may be infloenced by limiling factors like space and

nulrition supply.
Tipt, Mati=er, vol, 121, 1963
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Leaf Hiirs

Only few species of Furyops are conspicuously pubescent on stems
and leaves, the most siriking examples being 1. dregeonus (sect, Ango-
stifolioe | ond E. peetinedus, ol honnoides and fageloides (seel. Earyops),

All these species are densely and appressedly tomentose on the vege
lative F:I-I'IH. A laxer and less 1'||Iupi1'uu1|.~i hull'-::u\'w"lll.ﬁ is foumd in
several other .~.|w4.:1|1'.- [, E. temissinues, rehmannii, hr-hr-f'ﬂrpuk, mirns,
anthemaidest, especially on the young leaves, Tn some species the
pubescence is restricted Lo more lhmited portions of the plants, e.g. leal-
margins | E elgonensiz), leaf midvein oF, thunbergii ), leaf-base (several
species|. or peduncles (I brownel, elgonensis ).

O eloser exmminalion viery few species fuen oul o be complelely
glabrous, Scallered trichomes may oceur along the basal leal-margins,
and especially the voung leal-axils are usually provided wilh some lax
and entangled waool,

The most frequent type of leal trichome is long and slender, (lexuous,
and composed of a single row of elongated cells with straighl or some-
wha! oblique walls (Fig. 3 C—E|, Sometimes numerous smaller basal
cells oecar (Fig. 3 E}. This type, which may be ealled trichoid, is while,
due to the thin cell walls and practically emply cells. Seliform hairs
are likewise multicellular but have more than one row of cells wilh
some contenls and lhicker walls [Fig, 3 A—B). Large mullicellular
simple or sometimes branching hairs occur in £, hebecarpus (Fig, 3 F),

Some other hair Ivpes are illustrated in Fig. 4. The stellate hairs of
£ anthemoides ssp. asteotrichus call for some comments, This trichome
lype is stellately branched and provided with a basal cell or sometimes
sessile (Mg, 4 H, 10 10 wonld be surprising to find sueh a unigque hair
Iype only in one single taxon in the genus, A eloser examinalion reveals

the exislence of similar types in other laxa as well, allthough the stellate

]

charncler is vsually less obviows, In £ dregeanus the Ivichomes are

branching cross-wise in close sequence [Fig, 4 K} and somelimes muoch-

Fi_J.{ 1. Leal hairs an f'.-ur_r.lrrlux 1;1'1Irl|i1|||l,'lll_ _ A E. J‘rrr;u:'l'r.-r"rh:'x. !:nll'Ll:']lillr.: llate
Irichome with basal ecfl, B—1}: E. pectinafus, branching amd simple trichomes
wilh basal cell. — I . othonneides, branchiong multicellular trichome, — ;B feris
simnes, much-branched multicellular irichome. — ;. E. anthemoddes LTI antfemoides,
multicellular trichome, H: E. anthemoides ssp. astrotrichng, stellate hairs, basal
cell visible in the lefl figeee. I: E. virgineus, glands from leaf-margin, — J: .
anthemaldes  ssp. astrofeichos, stellate hair in lugher magnification. basal cell
distinet, ki . dregeanues, cross-wise branching substellale hairs, [ The lower
scale applics fo J and K only. )

Hot, Motiser, vol, 121, 168
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branched in a stellale manner. similar but less regolacly branching
trichomes are found in K lageloides (17g, 2 A ) The derivation of these
hairs from more simple Irichomes is comprehensible on compurison
with the types lound in B, pectinatus (Fig, 4 B—1). The latler have a
basal cell and the subsequent cell is simple or forking, From such types
may be derived more loosely branching haivs (Fig, 4 E—G) as well as
the more compact stellale hairs of [ anthemoides sspooastrotriehs.

Seattered glandular hairs oceur along the leaf-marging of some
S
virgineus and algofnsiz. The glands have a multicellular stalk and a
globular multicellular head (Fig. 4 1}.

seies. They aré ensily overlooked but fairly distinet in, epg., E

Achene Hairs

Maore han hall the number of species of Hurgops have some in-
dumentum on the achenes. In the majority of these species the achene
hairs become strongly mucilaginous when soaked in water. wheras
others lack this property. This character was lound o be of some nse
in the tixonemy and called for a closer examinalion.

Most achene hairs in Eurgops have o uniform and very special
organization. They consist of two parallel cells and one smaller basal
cell in g somewhal laleral position (Fig, 5, especially A—I3). The two
large cells have some contents with the appearance ol an amorphous
mass with a coiled internal structure. In waler the cells bhurst, usually
apically or sometimes in other parts of the cells, and mueila

s

tubes or threwds grow oul to considerable length, forming a thick slimy
cover around the achene (ef. Fig. 5 H—1}. Fig. 5 illusteates the variation
in lhe mueilaginous hairs found in the genus. There is considerable
variation in length and thickness of the two main cells, and also the
basal cell is variable in size, bul the uniformity in the fundamental
organizalion is obvios.

Also the non-muoeilaginous haies (Fig. 6) are rveferable 1o the same
hasic lype. There is no Mundamental difference belween the wo Ivpes
of hairs, and some laxa are indeed leansilional, E.g.. in K. refimannii

Fig. & Mucilaginons achene hairs in Eargops. A FE marfathii, — By 0 wirgatis.

- s B fransvalensis EETEN set oz, D: E. prrhrnr'rifrlfﬂﬁ. - E: E. Inxux., — ¥

K. ,Hurr'hu.lrrfuse. G .F'.'. rr.-.h.'.'rriurlfl'. ” 1; .E Hrrlhfr'lrs. eilrusion of moeas of

nehene hairs soaked in water, — F: E. Jagetoides. — K E. sthionnoides, L: E

fenuissimus ssp. fenuissimes. — N B, annuus, — NooE. repestris var. dasgoor pus.

05 B namibensis. — P B (mteriflorus. — B—U; E, subvarnosus, s ssp, subrear-
Aoaus, -5 ssp. valgaris, T ssp, feetivlus, Uz s5sp. minor,

Hat, Netlser, vol, 181, 1068
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the achenes do ool hecome 1“"‘“”!'“.‘;' mucilaginous when soaked lin
canlrasl o K tenudssimos, of . NORDENSTAM 1968, p. GH). bul the
|||'||1.'i]il;._ri:lllll|.]h I._'hn'l ':H'Il'!' ih r'l’!\'{‘“!t'(l 0kl l"'.ﬁHH'I'iII:IlIIHII IIrI i|Il|i'l.'i:'|:i|:|ill HI'III.'III"
hairs under the microscope. The types found in £, subearnoses are
also illuminating. Ssp. minor differs {tom the other subspecies by the
less mucilaginous character of the achenes (op. eit., p. 210). Hs achene
hairs were found o be multicellular (Fig, 53U with some mueilaginous
properties remaining in the basal cells, This Iype forms a lransilion lo
the multicellular non-mucilaginons hairs found in, e.g., the relaled
species B frifidus, mallifidos, and conealus (Fig, 6 0—L). These species
have long and slender multicellular achene hairs, which elongale con-
siderably in the [roiting stage.

Cther modifications of the original design include an inerease in
the number ol basal cells (Fig 6A. F. G) and a thickening of the cell
witlls in the almost papilliform hairs of 15 hebecarpns (Pig. 6 13 1L s
noteworthy that the lafler species is the only representalive of secl,
Psilosterm wilth achene hairs of this type, The achene papillae of some
other species in this section consisl of excrescences from the epidermis,
either formed by one or several prolruding cells (E hygpnoides, Teio-
corpas) or consisting of elongated projections of the outer wall of single
epidermis cells (E. ericifoling, Fig, GG

The peconliar mocilaginous achene hairs may have a biological fune-
tion, enabling the achene o ntilize a limited amount of water for
germinalion. Several other gencra of Compositae have achenes wilh
similar qualitics, bul it remains lo invesligale i their achene hairs are
morphelogically similar to those found in Furgops, The same hair
Ly pe has been found in Senecio, however, by DrURY & Watson (19465 ),
but these aulhors mention nothing of the muocilaginons character.

Pollen Marphalogy

The pollen grains are ol liltle help in the infrageneric laxonomy of
Eorgops, excepl for the usefulness of size measurements in connection
wilh polvploidy lef. Noroexssras 1968, ander FE. ofigoglossis, Tateri-
ﬂnf‘nx, sihearnoziis el al ), The ij“-”l'l'l gruius Are 1'|Iut"|'||!|::-1ngil':|||}'

Fig. 6. Nonmn-mucilaginons achene hoirs in Enrpops, i K Brorener. Basal cells 2

and 3, s, | L .ffrl'rr'|'ur_|urr.ﬁ, Nole small basal cell and (hickened cell walls of

main oells U KB erieifoling, cpidermal papillac, D E. decambens. Ei H.

hrewipapposas F—G: E. mirns. Nole variation in number of basal cells; H:

L st ssp. dendraides. Fz-f frilobes. JroEo trifiduy. — K B maitifid,
long multicellular hair. — L: B copemtos, very long molticellular hair.

Bot, Notiser. sal. 13, 10068
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comes closest o the “Senceio bvpe’ dislinguished by STix (19600 for
species of Ligalario, Newrolacme, Schistocarphea, Senecia, and Wernerfa
The ‘FEuryops type” differs from the “Senecio type’ chiefly by the more
poinded spines and by the greater part taken by the tegillum in forma-
remarkably uniform throughout the genus, The lvpe [ound in Eurgops
Hon of The spines,

\ description of the ‘Furvops fvpe' is given below, based on mea-
surements of acetolysed malerial of selected taxa from all seelions, The
preparation melhod is deseribed by Enprsas 1952 (pp. 7—9). The
pollen slides were prepared al the Palvnological Laboratory, Solna,
where one sel of slides is kept, A duplicale sel is preserved in the
Batanical Musewm, Lund. (The taxa investigaled are nos. 1. 3, 12 b, 24,
44, 48 n, 49, 53, H6G, 62, 66, 77, 81, 84, 92 95, and 97, lollowing the
taxonomic sequence of NorpesstTam 1968, The diagnosis has been
broonght into conformity with those of STix (1960), for easier com-
parison with the various pollen types in Compositoe distinguished by
her,

Paollen grains tricolporate, prolate-spheroidal, e 3534 p< 1825 p inel.
sexine, e X320 2 17—22 woexel, sexine, Colpi 13—2132—5 i, with neule—
acuminabe ends. Ora Inlongate, ¢ 4—8 p long at the outer margin, 1.6—4 u
lomg af the inmer marging, 5—12 p hroad. with aceote ends. Mesocolpia in
equalorial plane with 13—21 spines.

Fxine 488 u thick incl. spines. Sexine usually separated from the nexing
by a narrow cavily (e 1—L01.5 p thick). Sexine fegillate, with spines. and
perhaps sometimes with infrategillar boewls. Tegillum e 00812 o thick
Letween the spines and 2—2.5 p thick below the spines, boeulate, with a thin
Lhomageneous outer laver amnd o thin or sometimes  thickened homogeneous
inner laver, Spines 2.0—08 p high, with o median distanee of 4.5—56 g,
sharply pointed {aeominale—mueronate or sharply acote}, with o small and
somelimes hardly observable cavily in the solid tip, basally formed by the
pratroding baculate tegillum, Nexine o [—1.5 p thick.

The diagnosis does nol eover the varialion in quantilative characters
in the genus, but it may be generally valid in the main morphological
Features. 11 is noleworthy thatl the related genera @thonna, Gogmnodis-
cus, and Steirodizens seem Lo have pollen grains closely similar to those
of Eurgops, All of these have distinetly pointed spines and a more or
less well developed legillum. Apart from these deviations from the
Benecio type’, Lhe tribe (excepl Linbinge, cf. STis 1960, pp. 70, 98] is
remarkably uniform in pollen morphology,

Bot. Notlser, vol, 121, 1068
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Ervolationary Trends in Furyops

Some tremds in the organization of the synflorescence were disenssed
earlier in this chapter, and it appeared wilh reasonable probabilily that
an evolulion from kateral o pseudo-lerminal peduneles has taken place
in the genus, [ may be templing lo summarize some other lrends from
a primibive’ lowards o more “advaneed” condition, The Tollowing sugges
lons can be made, borne in mind heir highly specolative nature and
the numerous  pitfalls involved, like cases of pacallel or convergent
evolulion,

Table 1. Evelotionary Tremds in Enrvops.

Frimitive clharacters Vetprneed clierocters

A Habit fruficose a Caudes sublerrancan

1 Perenminl [ Anmunl

. shools long « Brachylslasis

11 Leaves narrow d Leaves hrogad

(o lenves xinllr[u i Leaves divided

I Basal peduncolar leaves present i Basal peduncular leaves 0

5 Peduneles lateral g Pedaneles pseuda- lerminnl

H Peduncles well-developed h Peduneles reducel

1 [ovalueral bracts conmale only i Involueral bracls connate high wp
brasally

J Kay-Tlorels present 1 Rav-lorets reduced or 0

Ix [Mse-florets lertile L Ibise-florets slerile

L. Pappus present | Pappus 0

A1l Vechene haies mueilaginous m  Achene hairs non-mucilaginous

Y Achenes pulwescent 1 Avhenes glalirons

0 Fhiploidy 0 Palyploidy

Some of these trends may be regarded as reasonably well docomented,
but others are more open (o ecriticisin, Nevertheless, it may be illu-
minating to analyse the distribution of these characters in the various
15 [ Table 2.

s

Table 2. Distribution of Primitive and Advaneed Characters in the Sections of
Euryops,

Primitive characters Advaneed characlers

ABCDEFGHIIRLMED |abedelfghl ]Jklmno

Seclion I

lngostifolfoe .., . % # % =5 % % % % % % % % & X ¥ LT 8 SN o TEI S
P gy [, Sl i i 33 SR TE F, o T8 S R A T b Gl R e L
Chrgsope co.oop.0 %% x ¥ % . KK XM X MR B uoe KN ML, NN e e,
Bruchypus... .o XX XX o0 X XM . XK ORNERE. 0 T e B e T ik
Prloilenin: ..., X % % X% ., . ¥ %% x.. ., ®H . R T N et S
Leptorrhfztt . coiv o T B e B R i W, r A ST N P |

1§ Tok, Notiser, vol. 121, 1965
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From Table 2 it appears thal secl. Angusfifolioe is the only section
where all supposedly  primitive characlers are represented. buol also
thal a considerable number of he advanceed features have developed
within the section, This is the only seclion wilh polyploidy as far as
is known,

IE the seclions represent natucal (Le, monophyletic | groups it follows
that several of the characlers regarded as advaneced have been indep-
endently developed wilthin different sections of the genns. There is no
evidence against the assumplion that, eg. dise sterility. loss of pappus,
high connation of phyllaries, and loss of sehene haivs presenl such
enses of parallel evolulion in the genus,

The geographical distribution of primitive and advaneced characiers
within @ genus or laxon of higher rank has often led o speculations
about the origin and subsequent migralions of the laxon. An olflen
quoted example is the Iribe Stapelicoe of Asclepindaceae (el Goon
1952: 14964, p. 170 11). In Eurgops most of the advaneed features are
assembled in South Africa, where also the maximum concentriation of
species is found, The comparatively few Easl and North African species

possess several primilive and few advanced charaelers and helong to
scel, Angustifolice with one nolable exceplion, The Ethiopian species
B prosteatus s a remarkable porthern outpost of sect, Brachypus, o
seclion with many advanced (eatures. The inlerprelation of these and
olher distribulional data will be sparved Lo the phylogeographical
trealise. I shall here only conclude wilh the remark that the history of
the genus probably teaces back o ages oo remaole Lo allow any specula-

lions o ils ullimale origin.

L. CYTOLOGY
Chiremaosome Numbers

Only four chromosome counts of Enrgops species have been reporled
by previous authors, These counts are listed in Table 3 below,

Table 3 Previows Chromosome Counts in Euryops.

Species Chromesame | yuor | Voucher
Eovbrpmmed oo loior i v iioiis Tin=e, W22 HEDRERG HEpeERG
1957, p. 2440 1550
E. spectosissimns (as B, alhanosioe)] n=110 OrsnUFF et al. RAVES 13872
L0963, po 132
PR Ll T e e e =10 IH Havexs LI&T0
E. tlrgsenthemednfes  fas Gomelepiz
chrpsamthiemoides) .o, e 10 L Baves 11and

Bt Notlser, vol, 121, 1068
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Fig:, 7. Somalic melaphase plales of Eurgops species As K, pinnelipartitus, 2n—=20

|Dhanianes & Srwuy 48023, B: FE. chegsonthenides, 2n=20 |NORDENSTAM

9143-3 Noble  minile  salellibes C—: E decpmbens, 200=20 [INOHIBENSTAM

2010-31. I I an aceessory ehiromosome is visitble, Both plates ace frome e same

romal B oothrameides, Zn=20 [ DANLGRENY & STmn 4717-4 I: E. ethon

nodides, no-B4 B jDAnLGREN & STRiD 4717-10). Gt L reftmannir, 2n = 2004-4 1

INGORDENSTAM 1ULG-5). Bl B, spathacens, Sn—=514L2 1 | NORDENSTAM 313E-1).

I . abrotarifolios, 2n=20+11 K (DavLarEN & STiin 40731 J: B sehearnosis

sspr lgpereis, 2n=00 | NORDENSTAM 1773-3) k: E. glitinasus, 2n=4 i NORDEX

sTAM 1105 Lo I cunedis, Sn=0 {(NORDENSTAM Sa834-1

Al voucher specimens have heen seéen by me, [ should be noted thal
Raves 13870 (in LD s nol a pure E. pectinatins bul its hybrid wilh
. :'."ir;lr.';rrrl.'.far’rnrn'rfr'.\ lel, NorpeENsTAaM 1965, pe- 372374, There is
oo reason o doobl that the comnl was made on trne pectinatus, how-
ever, Probably the hvbreid arose in the garden among (he parents and
wis later collected and distributed as a voucher specimen.

In the present investigation the somatic chromosome numbers of 2458
individuals repreosenting 36 dillerent laxa were determined. The counts
were made in sections of rool lips from young plants grown from secds

Bat, Notizer, vol. 121, W=
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Talle 4. Chromoseme Numbers in Euryops.

Collection .
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theckmbEns: Lo roeds N RLID Hi i
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o] 1 T R, I 1, .1 20 a
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imbricafus .., ....... N, 35H8 a0 b
INdecoTis . oavisiias. by B 5 0 i
lateriflorws: ... ... ... N. 1198 o 9
" P T T L 11 a
latifolies (oo ool NOOBA ) I
lneards o ovvesrveseaes IN&S, 4915 | [
FLITITY 1] V] S . [ L. | ] Y
N 3627 M B
= i N, OB M} 2
LT T T e B N, 3504 ) 3
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sSSP rireemoss o N3G 40 4
othomnofdes 0000 L& 50 4717 0 18
{341 ]
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P i covn AR mm
Talde Min. 20 1
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| Colleetion mo.

P v b ri s e N, of | Bemarks
(N, NORDENSTAM

Taxon o numhber individuats | {B=nccessory
r”m-h\l‘& E‘j'::{:]l (2n) studied chramasoies|
pinnatipectitos ..o D& 5, 4853 0 [
O R T Iv. & 5. 4ahz ) 1
o= P 111 1 A N, 33 c. 20 1
B el N. 191G al | I plant with-
oul B
4 plants wilh
241 B
1 plant wath
23R
TR N, Had 20 I
" = N, 375 2 3
rrepiesfres
YA, chasppoarpes L. N, 3825 n 1
APt Mot oo iacewee N, JBTD . 20 | —
e e H) 2 1 plivnl with 1 B,
I plant with 2 B
APECTOSSSIMUS . ..o, N, s
Piketberg, YVers-
vield Puss 1] 13
e AN &S T 0 1
" PR 7 15, . b 20 fi
H SR I JE . 4 | 0 i
Anlrcarmosusg
ssp. wilgeris oo, ooe . KL BG5S 20 |
v & N, 17 i i
ETTEERE T S . 11 Hi I
feniissimus
ssfy. ferunissfmusg N. 1863 20 I
5 e R § ) 20 i
Ly H N 20 4 —
ssp. Priffureatas ... N 3310 Rl a 1 plant with 2 B
5 T R o S B Y M §] -
" e - L1 M) ] —
(] (7] 1 T E. SPRPSPSPPSNPRPEMIE | ¥, £ . W | W
Kirstenluwisdeh M i —
LT TTTTTT S o R f T, . T i ] ) 1 —

in greenhouses inthe Botanteal Garden, Lund, The Svaliyv modification
of the Navashin fisalive was used. In several cases the plants were kepl
overnight in o refrigerator |+ 2—4°C) belfore fixalion for beller con-
traction of the chromosomes. After embedding in paraffin the pre-
parations were microtome-cut (10—12 v} and stained in cryslal violel,
somelimes with an addition of aniline,

The results are presented in Table 4. The chromosome numbers were
included withoul particulars in the taxonomic chapler in NORDENSTAM
1968, The reader is referred Lo the same work for original localities of

Bob, Notizer, vol. 130, 1R
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the colliviled malerial and taxonomie diseossions. Voucher specimens
are preserved in the Bolanieal Museum, Lond (L),

The basic numer in Eurgops is x=10, and most species investigaled
are diploid. The chromosomes vary belween 1 and 3 pin length. The
small size and the methods employed did not permil forther inlerpreta-
fioms of chromosome l||.u|'|r|]::-|1,:g:|'_ Sadelliles and consiriclions were
abservable only in occasional good preparations. Accessory chromo-
somes were found in o nunber of species (see further below ),

Folyploidy

Species of all seclions excepl sect, Leptorehiza were eviologically in-
vestigaled, bt only in sect: Angustifoline polyploidy was found. Tetra-
ploids (2n=40} vecurred in four species, OF Lhese, B, glafinosies is g loeal
endemi

e of the Klein Zwarthergen mountain range. 11 is o distinel and
little variable species and very likely constantly letraploid. The other
three species. vie, £, loteriflorns, ofigoglossas, and subearnosus, are
widespread and highly variable karroo species comprizsing diploid as
well as tetraploid eviotypes, These are distinguishable on quantilalive
morphological characters, e.g. size of pollen grains, bul when o large
malerinl was examined the disconlinuilies observed were nol dislined
enougly o permit a laxonomic separalion of the eylolypes, excepl in
efigoglossis fef, NORDENSTAM 1968), Further investigations are needed
Lo eslablish the distribution and morphological variation of the exto-
Lypes in B, beterifloras and FL subearnosus, The laller species helongs
to o laxonomically inteicate group of laxa. The varialion in pollen
grain size in this group ef. Fig, 260 in NorpexsTam 1968] indicales
thal polyploidy may have plaved an important role in the differendia-
Lion within the complex. There are some indications thal the polvploids
iy B e widely distrilinled in the most arid parts of the dhist il
liom ranges. I <o, parallels may be drawn with the olten diseussed
results oblained by HaGceEgve (19520 from o evlological study of Uhe
deserl Tlora of Timbukio, where the polyvploids (eg. in Eragrosfis)
Fvoured Hhe most arid localities. 1 WINTER's (1965, po 306 1) study
of St pagrostis may alse be mentioned, This genus consisls of mainly
deserticolous species (e in Soulh Wesl Africal, most of which are
tetraploids,

The single hexaploid found (2n=60) also belongs o the J sub-
carnosus complex bul is distinguished as o separale species, E. eunealus,

Bt Notiser: ol 121, 1968
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Accessory Chromosomes

Siall stainable hodies, probably accessory ehromosomes were Found
in seven species, With the eylological methods emploved i1 was nol
possible 1o deduce if they are heterochromatic or nol, and their be-
haviour al meiosis is sl unknown, The aceessory chiromosomes were
ohserved in varving numbers (1—111 in occasional specimens. They
are nol constant in number wilhin the loeal populations or even in
ineividual specimens, They seem 1o have no laxonomic (evololionaey)
signilicance and are probably casily eliminaled in some specimens and,
tpr o podnl, enriched in others. No harmibul effects on e vilality of he
plants were observed. When oceurring in larger numbers they mav
prove o have some effecl on the pollen Tertilitv, bul loo Few of The
planls have flowered in enltivabion to allow any conclusions on this
o e,

Comparison with Related Genera

The ehromosome numbers oldained in Korgops may seem Lo conlirm
the assumplion by OrspuEe el al, (1963, 1967 [, thal x =10 is the original
basic number in the Serecioneae. Other authors fe.g, AFZeELius 1944,
DanpaNGron & Wynie 1955, TunNeER & LeEwis 1963 have assumed an
original mumber of x=5, which is supported by the oceurrence of e
diploid number 2n=10 in Fmilin and oeeasional species of Senecio,
Wihalever the original basie number of the ribe may be, x=10 is by
far the most common basic number in the genera hitherlo invesligaled,
Somne genera have devialing numbers, however, especially in the sub-
Lribe  Lfebimae, which may be incorrectly referred Lo the tribe. An
aneuploid secies of high numbers s known in the genos Wernerin,
Somme genera wilh x=49 probably oughl to be transferved Lo olher tribes
[ Crocidica, Mallatopus, cf . ORNpUre el al. 167 ), but o bruly sene-
cionid genus with x=9 is Gronodisces INORDENSTAM TGT ). This
small genus of annoal species is probably o derivative of Othonn, a
barge genus of perennials wilth x=10 (NonpEssTanm 1967 a), Othonnn
is karvologically similae 1o Forygops inseveral pespects: (1) most speeies
are diploid bul tetraploids and hexaploids are konown, (i) inlraspecific
|r::|_‘|.'|a|1rir|.1|; oecurs, and () HOUESSOTY chromosomes occur in low
numbers in oceasional specinens,

b Natlser, vol, 13, 168
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Studies in the Aegean Flora XIII
Tordylinm L. (Umbelliferae)

By Hans Runemark:

Institute of Systematic Botany

Umiversily of Lumndd

ABSTRACT

Terdglinm officinale 1., T, pestalozzae Botss., T oaegoenrm RO sp. nov.,
and . Aictocarpam Caxn, have previously been mueh oconfused in spite of
conspicuons differences in number and length of umbel rays, shape of bhracts
and bractlets, size of radisting petals. hair fypes and distribotion of vittae in
the mericorps, The varialion of these species as well as T, opulam L. s dis-
cussed, Pollen grains of the Aegean species have heéen investigatled, All species
can b distinguished on details in pollen morphology, such as the degree of
thickenings of the exine in the coguatorial sone; amd e shape of the apertores,
Chromosame numbers, and to a cerlain extent chromosome morphology, have
been investigaled in lhe following species: ¥ apelum (2n=204, T, officinale
(2n=14&), T. pestilozzoe 2u=20), T. argacem (2n0=201, T. hirlocarpmn
2o=8, and T maximwem L (20=320}. The only species previonsly inves-
tigated cyviologically is ¥, morinnone for which the number 2n=22 has been
reporied, Maps of the total distribulion are given for P pesfedozzae, T aegoaenm,
and T hirtocarpum, as well as a map showing the Aegean disteibulion Tor
Uooapultn. A kew o all speeies recorded in the Aegean (el all Buropean
species) has been prepared, Descriptions arve given of T apafim, T of ficinale,
', pestalozzae, T wegaewm, and T, hirtocorpem,

MATERIAL

The stwdy is based on the following material: (1) ea. 130 herbarinm collee-
tions from the Aegean by the author, SvEN SyOGERUP, BERTIL NOBDENSTAM,
Anxe ST, Bovasn vos Boraver, Jososay PeErssox, and BEscr BesTZER in
LOST-— 1967, (2) ca. B0 herbarinm eolleetions in the Bolanical Museum (L1],
Linnd. and (3] 27 sumples (each of 3—6 individoals] cultivated in the green-
houses of the Botanical Garden, Land,

MORPHOLOGY

Tordylinm apulum
Tordylivien apediem is an isolaled member of the genus, vsually refer-
red o a seclion of ils own [Condylocarpus (Hores,) DO TE s

Bot, Notizser, vol, 121, 1954
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charncterized. e, by single. radiating, deeply and £ equally lobed
petals in the outer lowers of peripheral ambellulise and by o hizgh
number (7—103) of villae on the dorsal Gace of the mericarps.

The malerial from the southern and central Aegean ca 78 collec-
Homs) has been compared with herbarinm material from the mainboad
il the Balean Peninsula, Ttaly, and North Afmea jeas 40 eollections) .
The following observations s@re worth menlioning.

HABIT. The Aegean malerial is vsually only 10020 cm high. Mate-
rial from the Aegean cullivaled in greenhouses is considerably taller,
but ned as all and stoul as herbarium material from olther localities,
which is usually 40— 60 ¢m high.

LEAVES. The number of leaflet pairs in hasal and lower cauling
leaves varies belween | and 4 (M 2.5) in the Aegean material and in
other eollections hetween 2 and 5 (M 3.5). The parents Trom the field
of three Aegean samples had 2.2, and 3 pairs, respectively, while the

progeny in the greenhonses had 3. 3—d4, and 4.

UMBELS, The number of ravs in well developed uwmbels varies in
Vecean malerinl between 2 and 7 (M 350 and in other collections be-
lween 3 and 10 (M 549, The parents from the field of three Aegean
samples had 2. 2, and 4 rayvs, respectively, while the progeny in the
areenhonses had 460 6 and G

FLOWERS. The lenglh of radiating pelals varies belween 2.5 and
B mm (M L4} i Aegean malerial, while olher collections wvaried
between 4.5 and 9.5 mm (M 6.8, Culiivaled Avgean ﬁ:llll[lll‘H hadd 5.0-
7.0 mm leng, radialing ]}L'i:ﬂh,

MERICARPS, The size of lhe mericarps varies very muoch within,
as well as between, dif ferent wmbels, The size of the largest mericarps
ol pach collection has been measured, In Aegean material the length
varies between 5 and 10 o (M 76} and in other colleclions belween
Goand 10 mm (M 849, The parents from the field of thres Aegean
sumples had 6. 8 and 8 mum long mericarps, respectively, while the
progeny had 8, 8 and 10 oo long ones, Extremely small mericarps
fean 3 man long) have been found in a few Aegean collections from very
small islands (Kiklndhes: Goidaronisi, Anidros).

The numbier of vittae on the dorsal face varies between 7 and 13
(9 and 11 predominate, M 9.6). No distindd differences were Tound in
comparisons belween Aegean material and other colleetions.

The dorsal face of the mericarps has 4

numerous hairs (ef, Fig, 2.1).
In the Aegean malerial these hairs are strictly vesicular, However, in a
few collections (Kikladhes; Noxos, Makores, and Anidros) the vesiculum

Bab, Notiser, vl 121, 108
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is born on a long. lobular process, The ecollections from areas oulsice
the Aegean always have such tubular hairs with o vesicolar apex,

Rarely ilso sirietly tubular hairs have been observed (eg., from Allical,

IMSCUSSION. Devialions in the material from the southern and cen-
fral Aegean compared o other collections investigated can be sum-
marized as ollows: The mdividuals are smaller and more slender. have
siialler leaves with Fewer pairs of leallets, Fewer inflorescences, nmbels
with fewer ravs. and smaller. radianting petals. In all these characters
there is. however, greal varinlion. Aegean malerial eulfivated in green-
honses nnder rather optimal conditions is larger in all mentioned char-
aclers. bul in most of them nol comparable 10 herbariom malerial from
the mainland of the Balean Peninsola and Taly,

The data presented show that individoals from the Aegean have
constderably lower prodoction of organie maller than those from oller
arcas, This may be explained as o resull of selection of genolypes,
niall in AMay

which respond on the acloal climale [usually no ¢
August) by producing rapidly growing, “dwart™ imdividoals.
3 +] B B

The Tordylinum offivinale Complex

The Toardplivvm of ficinale complex is represented by four bxa in the
Avgenn, viz. T, officinale L., T. pestalozzae Bo1ss., T. acgoemm Rux. and
T hirtoearpum CaND. The morphological investigation below is based
on e, 70 herbarinm collections and 21 cultivated sumples,

HABIT. The size of the plants is very varciable depending on the
ical conditions. Al species produce dwarl individuals under arid
conditions, When cultivated under rather huwid eonditions in green-
homses T, afficinale, T, pestalozzoe, and T, aegoenn are normally 440

80 e high and very similar in habit. T, hirfocarpion is o considerably

ecula

snuller and more shender,

LEAVES. Simple as well as pinnale basal and lower canline leaves
oveur o all species, In eollivation the individuals of all species have
4 paies of TealTets aod o laege terminal leaflel, The leallels are sessile
or shortly petiolate, In the feld small individoals asually have simple
leaves, while well developed plants have pinnate anes.

The terminal leallel and simple leaves are ovale or rounded, erenale,
and often basally + lobed. Laleral leallels are rounded Lo shorlly ovale
and erenale, Upper cauline leaves are normally simple, lanceslale, den-
tabe, and often basally lobed,

AL species are soflly  hairy al least oo parl of the lamina, bul

Pag, Naotisor, val, 120, 1S
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especially on veins and petioles. 7. hirtocarpum has only short hairs
(16— 030 mum} on the peltioles, while T, officinale, T, pestilozooe,
and T. aegaenm also have & mumerows: long ones (6—1.2 mm).

The size, but also the shape of the leaves, is apparently highly maodi-
Fizble in all four species. In comparative caltivation the leaves of T offi-
ecinale, T. pestalozzoe, and T, wegoenm are - indistinguishable, T, hirto-
earpian has distinetly smaller leaves and leallets,

UMBELS. The number of ravs varies considerably. ln well developed
inflorescences T, officinale has 8—14 rays., . pestalozzoe 5—10,
T. degrcum 5—I12, and T, hirtocarpupm 2—3 (exceptionally 4—35}, In
poerly developed individuals and in aceessory inflorescences the nommn-
ber may be smaller.

The rays of the marginal umbellulae are much longer than the cen-
tral ones in T, afficinale and T, aegaenm, while they are equal or sub-
equal in length in T, pestedozzae and T, hirtocarpom (Fig, 2 L—0), In
T, officinafe the marginal rays ave 4—38 limes as long as ripe me
in T. pestedozzae 3—5, in T, oegaenm 1.5-—3. and in T, hirtocarpom
I—1.5.

The inllorescence is [at-topped in T, officinale, T, oeguean, and
T, hirfocorpum doring anthesis, while it is = hemispherieal in T, pesta-
Iozzae. In fruit stage the marginal rays are ascending in T, officinale,

s,

T, pestedozzae, and 1. aeqgaeum, while they are = spreading or ereclo-
patent and straight in T, hictocarpum (Fig. 2 L—0O),

The rays of all species have stff, spreading or ereclo-patent hadrs,
The size of the hairs is rather variable, somelimes also within the same
ray. In T. efficinale they are slender, slightly ascending and 0.3—0.7
f—0Ly mm long, in T, pesfalozzae also rather slender and 001—0.4 nan,
in T, aegerenm stoul, nsuslly basally Thickened and 015005 m, and
in T, hirtocarpom almost conical and 0.1 —02 mn.

BRACTS AND BRACTLETS. The number of bracts is usoally the
sime as he number of rayvs, The bracts are deflexed already in anthesis
in T, afftcinale, T. pestalozzae, and T aegaetm, while they are con-
stantly spreading in T, hirfocorpum. In T, officinaie they are subulate.
10—28 mm long and 0.3—06 mm broad. in T, aegoernm subulate or
narrowly kanceolate and cospidale, 5—15 mm long and 0.5—1 mm
broad, in T, pestalozzae broadly lanceoslate and cuspidate (sometimes
narrowly trinngular). 8—16 mm long and 23 mm broad, and in
T hirtocarpiem broadly lanceolate and cuspidate, 3—7 mm long and
1—1.5 mm broad. The bracts have a single vein, though occasionally
d-veined, very broad braclts may occur. ALl species have a white margin

Bl Notiser, vol. 121, 1008
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o the bracls. In T, officinale and T, aegaewm il is inconspicoous,
while il is broad and distinel in 7. pestedozzae and T hiclocarpum.
The margin of the braels is ciliale of creclo-patent o patent hairs, In
T, officinafe 1he hairs ave sUIC and slender, 0.4—0.7 mm long, in
T, pestafozzae weak and 0.2—05 mum. in . aegeenm stoul and 0,15
0.5 mum, and in 7. hirtocar paor weak, almost conical and 0.1 —002 moun.
The abaxial face ol the hracts are evenly puberulous in 7. hirtocor pem
and T pestalozzoe, while hairs are mostly reslricled lo the vein in
. officinale and T, aeqgerenm,

The number of bractlets in an umbellula varies between 3 and 5 in
all species, I & bracllels are presenl. bwo are normally considerally
smgiller, Tt

sre are conspicuous differences in the shape of the bractlets
in the species (Fig, 2 E-—H). In T, afficinale the bractlets are slender,
subulate and 10—15 mm long. in T, aegoern sGE1. stoul, subulate and
H—15 mm long, in T pesfalazzae weak, laneeolate to broadly lanceolale
anul 1'[|ﬂ]rid:||f[‘, 5—12 nun long and 1—3 mm broad, in T, f:u'r.l'ng'nrpn:n
broadly lanceolate and cuspidate, and 5—7 mm long and 1.5—2 mm
Lrcad, The bractlets of T, pestalozzae and T, hirtecorpom have con-
spicuous white margins. In pubescence the bractlets coincide with the
bracts,

The differences in shape and pubescence of bracts and bractlets
deseribed above on herbariom malerial are mainbained in eollivated
malerial,

FLOWERS., The petals are often & yellowish or rarely reddish in
bud., Duoring anthesis they are. however, purely white. Dried material
usually turns T yvellowish, which is especially conspicuous in T, offi-
cineile.

The two ouler pelals of marginal flowers in peripheral nmbellolae
are much larger than the inner ones, They are divided into one Lirge
and one very szl lobe, Some dilfl

nees in shape and size of the large
lobes have been observed, Thus, 70 offieinale has broadly obovale 1o
broadly elliptical, radinting petals, 5—10 mm long and +—7 mm broad,
T. ;H"-‘\il'“lr”::ﬂ'll" 1'||.‘1!I |:|iL."q 'lIIilITq'I,t[' [E3] III'IHH"_}' l_'“lll}tii'.ll Otts, Cil, rl:l‘ I
long and & mm broad. In T. aegoeem the main malterial (from the
Naxos area, the east Aegean islands, and western Anatolia) has obovate
to marrowly ohovale petals. 5—8 mm long and 2.5—3 mm broad. The
material from the Astipalea area and one collection from Naxos deviate
in having broadly clliptic, radiating petals, 3.5—5 mm long and 25—
4 mm broad. In this malerial the petal shape and size much remind of
T, pestedazzae, T, hirtocarpiem has the smallest radiabing petals, 12

Hot. Notiser, val. 121, 1968
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IFig. 1. Lenglh ihorizontsl axis) amd breadibh (vertieal axis) of radiating: pelals in
cultivated material of Terdylivm hicteeorpaom  (sgquaress, T, pesfalozzee rings),
T megaewn (dobs), and T, officincde (riangle),

mm long and 08—1.4 mm broad, In poorly developed pmbels of Lhis
species The radialing pelals are scarceely distinguishable rom pnormal
s,

The differcnces discussed above are based on investigalions of her-
barium material, In material cultivated in greenhouses the petals of all
species are usually somewhat larger. bl the differences belween the
specics are maintained (Fig 1).

MERICARPS. The mericarps have o thickened, moniliform-crenate
margin in all four species. The dorsal Tace has three, inconspicuous
ridges and the commissural face has one cendral ridge. The oultline of
the mericarps is broadly elliptical 1o ovale, in T, officinade also oflen
roundedly Iriangular (Fig. 2 A D, In T, gfficinale the mericarps are
d—4 mm long, in T. pestedozzae 675 mm, in T, qegaenm 5—48 nun,

Fig. FoA—1y, Dowsal Fave (above! and commisural Paee (Delow| of IIH'fi.I.'ilrF!Ih. Tha
vittae are indicaled as black stroctures. A Pordgliam officinmle, B: T hirtocarpan,
G Tomregraewm, 132 T, pestalozoae, E—I Bractiets (the vein is icicated as o black
siemcture ). B . officinale, P2 T, oegacam, G T, pestalozzae. Wy 1. hictocarpem,
— I—K. Hair lypes on the dorsal face of the mericarps, 1: T, apalam, 10T, aegacam,
T, pestedozzae, and T, offfeinale, K T. hirtocorpuim. L0 Sehemalie drawings
ol wmbels during. amthesis (above] and i froib stage (belows, L T oofficinale,
Mz ¥ ooegaewm, N T pestafozzae, amd O T, hictocor pem.

Rot, Xatiser, vol, 121, 1068
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and in T, firtocarpum 5—6 mm. Material of T, gegaenne Irom Naxos
and adjucent islands wsually hoas 78 mm long mericarps, while
material [rom the Astipalea arca usually has only 56 mm long meri-
carps. The material from the east Aecgean islands is intermediate in
this respect. Malerial cultivated in greenhouses usually has somewhal
larger mericarps than the herbarinm material discussed above.

All four species have wo lateral vithae, concealed by the thickened
margin. T, officinele and T. hictoearpum have two & steaighl, prominent
vittue reaching all over the dorsal face (Fig. 2A-B). T. vegaeam and
T. pestolozzae have no dorsal viltae or very shorl ones, in length up to
L4 of the mericarp (Fig. 20— 13, On the commissural face T, of fieineale,
T, aegaeunm, and 7. kirtocarpam have two villae. which do nol reach
the bhase of the mericarp (Fig. 24—}, In T. pestalozzae there is
considerable variation. The comn

ural vitbae may be very short and
indistinel or they may be as long as in the other species (Fig, 2 ).

On the dorsal face of the mericarps all species have thin-walled hairs,
which often have collapsed in dried material. In T, officinale, T, peste-
lozzae, and T. aegaenm they are erecl, tubular, psually inflated al the
apex and up to 0.5 mm long (Fig. 211, In T, hkirtocorpum lhey are
extremely thin, with a = acute apex, slightly corved and directed in
various angles (Fig. 2K}, In dried malerial they are curled. forming
a villoms pubescence,

FOLLEN MORPHOLOGY

Pollen grains have been investizaled in herbarinm material as well
as in living material caltivated in the greenhounses ol the Botanical
Garden, Lund. When analysed they have been kept in o medium of
glyeer and gelatine,

The size of he pollen grains is similar in Tordglinm apalum, T, affi-

cinule, T, pestalozzae, and T, kirfocarpum, while i is slightly larger
in T, oegaenm (Fig, 3 A1y, The absolule size of pollen grains taken
from  herbariom material (the mean of measurements of 20 pollen

Fig. 3. Lenglh (horizontal axis) and breadth (vertical axisy of pollen grains. Eoch

symbol represenls the mean of measurements of 26 pollen grains. A Herbarium

miaberial of T, hirtoearpum (briangles). T pestalozzoe (ring), and T, aegoeam (dols).

— B Cultivated material (fresh pollen grains) of . fictocarpum (triamgles|. T, pes-

felozzee (rings), and T, acgacum (dots), — G T officinale; fresh pollen grains. (ring)

angl podlen grains from herbarivm material (dots) 1¥: T wpulome; Tresh pollen
grains (rings| and pollen grains from herbariom material (dots).

Liot, Notizer, vol, 121, I8
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grains from each individual) is 33—38 < 15—18 w in T, apafum, 31
IR H15—20 p in T. officinale, ca, 33> 17 p in T, pestefozzae, 3336
1519 p in T. hirtocarpum, and 36411720 p in T. oegoenm,
Fresh pollen grains taken from eolbivated material are wsually con-
siderably larger (Fig. 3 B—1)).

The pollen grains

d-colporale, isopolar Lo slighlly subisopolar. in
polar view roundedly triangular; in laleral view broadly ablong, some-
Limes with a slight equatorial constriction,

The sexine is tectate and thick. The nexine is thin and inconspicaous,
The sexine bul also the nexine are distinetly thickened in the equa-
torial zone (Fig, 4 A—E). The sexine thickenings are very promineni
in T, cpeelem and T, aegeenm, while T hirtoearpan has relatively slight
thickenings.

‘l‘l'l.l"r(‘ e l'lr“hlﬂjl‘rilll!l‘ dirrl'r('"l't'.‘i I.ll‘t'ﬁ'l.'l,'H Ihi' hlll,‘l,'ii.'!'i i|] lhl' .\-II.'_I,I“,'
of the apertures (Fig, 4 A—E). Thus, in T. aplum exoapertures are
lanceolate, while they have a rounded or roundedly square-formed
cenlral part in T, eeguenm, T hirtoearpom, and T, officinale. In T, pesto-
fozzae The exoaperlure may be similar 1o the Tast menlioned species
having a prominent. rounded central part, In other colleclions il may be
just a rounded structure, The aperture may in this case be deseribed
as a pore. Similar conditions have been reported by UERCEAU-LARRI-
val (19G2) for Terdylinm syriacaom L. The occonrrence of pore-like
apertures does nol seem lo have been reported for other genera in
Umbelliferae. The endoapertures are & rounded in T, pestalozzoe,
while they are broadly and transversely elliptical in T, hirtocarpam,
T. oeguenm, and T, officinale; In T, apdinim they are narrowly and
lransversely elliptical o oblong with a distinetly double wall structure,

All 5 Aegean speeies investigated seem 1o be recognizable on fealures
of the pollen grains, like the equalorial exine thickenings and the shape
of The aperiures.

CYTOLOGY

Chromosome studies have been performed in rool-lip seelions of
malerial collivaled in the greenhouses at the Botanieal Garden. Lund,

Fig, 4, A—E. Pollen grains in lateral and polar view, A Pordgliom apalam. B T, -

focarpure, G: T, officiaste. T 1 negaewm, and B 7, pestalozzae, — F—R. Metaphase

pludes. Pz . Jirtocarpum {(3n=R8), G: T, afficinale (Bn=18), H: T. pestalozzoae

(2n=201. Iz T. gegorenm (In=200, J: T, apilem (=200, and K: T. marimuam
13 e 2000

Bab, Nodieor, vol, 12, i908
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The material was fixed in the Svalil modifiealion of Navashin-Karpe-
sehenko and stained in erystal violel, 3—8 individouals of cach collee-
tion have been studied. For details |'1|I11'|'I'||‘||1:_: malerial (the reader s
reflerred to the Appendix (cf, also Figs, 58],

The following chromoseme numbers have been lound (Fig. 4 F—1T):
Tordglinm apulum 20=20 (5 colleclions studied)
T, pestalozzoe 2n=20 (3 collections stodied)
T wegoenm 2n=20 (12 eollections studied
T, afficingle 2n0=18 (1 colleetion studicd)
T, hirtocarpum 2n==8 (6 collections studied)

As Tar as 1 koow, none of these species have been eyviologically in-
vestizated previously,

Besides. one collection of T. morimum L. from France has been
investigaled, The somatie chromosome number was 2n=20 (I'ig. 4 K.
which does nol eoincide wilh he single previons record, 2n=232 hy
TaAMAMSCHIAN [ 1933).

The cecurrence of 2n=20 in so widely diflerenl species as T. syri-
aceum L., T.oeordatum (L. £.) Poir. (GAarDE & MALHEIRO-GARDE 1954,
T.omorimum, T.oopulun, T, pestolozzae, and T, vegeewm gives the im-
pression, thal the basic number in Hhe genus is =111

Ancuploids are common in many genera of Unibelfiferae. Therefore
2n=18 found in T. efficinale is in ne way remarkable, The number
n=8in T. hirtocarpum seems more difficolt to explain. The number
is the lowest ever recorded in the familv. A possible explanation is the
oecurrence of an original basie number x=5 in Tordplivm, Then all
examined species, except T. hirfocarpum, wonld be letraploids. In this
species an original chromaosome number 20— 10 may have been reduced
Lo 8 by reciprocal translocations, resulling in o very large chromosome
and o small. inert one (which has been eliminaled). Such an explana-
tion is 1o some exlenl supporied by the orcurrence of one pair of very
large chromosomes in T, hirtocorpum (Fige 4 1F), I this interpretation
is correcl. Tordyglivm is one of the lew genera in Umbelliferae, in which
polyploidy has plaved an importantl role during the evolution.

The chromosomes are 2—4 p long, Delailed karyologic studies are
difficull to perform on seclioned material, Further studies using squash
techoigque are therelore planned. Some details concerning the karyo-
types may, however, be given.

I, hirtoeorpoan | 2n=8) has one pair of very long chromosomes with
slightly submedian centromeres. The other three pairs are compara-

Bot, Notlser, vol, 121, 18
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lively similar in length. One pair has oedian centromeres, and  Dwo
pairs distinetly submedian cenlromeres, One of the bast mentioned pairs
hus large sutellites,

T. segrenm (2n=20) has 3 pairs of long chromosomes and 7 pairs
of relatively shorl ones. The small pairs are relatively similar and have
+ median centromeres. One of the large pairs. with slightly submedian
centromeres, has small satellites.

T. pestlozzoe [2n=20) seems Lo have chromosomes rather similar
tr those of T. aegoenn, bat no salellites have been observed.

The restricted malerial studied of T, officinadde (2n=18) has been
rather difficult to analyse. The species may hoave 3 pairs of long chro-
mosomes. 2 pairs of intermediate and 4 pairs of relatively small chro-
mosames with median centromeres, One of the large pairs has small
sittellites,

In T. apuinm 2n=20) all chromosemes are of relatively similar
length. One pair with distinetly submedian cenlromeres, has rather
large satellites.

T, merimmmn (2n=20] has chromosomes similar 1o those of T, apo-
e, bul no satellites have been obseryed,

VARIABILITY

The species tveated, vie,. Tordplivm apoalom, T, officinale, T, pesto-
tozzae, T, aegaevny, and T, hirtoearpam ave all stenolvpic, Normally
they have nol developed local morphological varianls even in spatially
isolated arcas, The only exceplions are T, apilun, which apparently
has l.iL'\'l'lnpt"{i a low, I':lpi{“j-.' ,'.:I‘H“'illg l't"t:ll_'g.'pl' i the cenleal and
soulhern Acgean, and T, aegoeem, which is mainly represented by
]]”Illliil”liﬂ.ﬁ' willi small i:‘lt‘riq';l.l'p:s. short bractlels and short cadinting
petals in lhe Aslipalea area, The very small spaliol dif ferentlialion
within the Tordpgfivm species in the Aegean is a siriking contrasl Lo
the conditions in several other genera of annuoals, eg, Nigefla and Mal-
eof i,

DISTRIBUTION AREAS

Tordylinm apofim is o Medilerranean  species  disteibuled  Trom
southern France and Sicily to Turkey and Svyrin, 11 is also reported
[rom a few localities in Algeria. In the Aegean il is very common and
seems to be evenly distributed over all island complexes (Fig. 5. 1t is

Bot, Notiser, vol. 121, 1k
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Fig., & The disicibution of FPordyglicem apadem o the Aegean  (dols =herbarinm
||'u|||:'|'i:|| EYRIE | '.|||1|- my Wi Tierlil :|||||w|:||E1.lII.-Z ritigs =[literaliire  Fecords) Thi=

arcows show exlologically investignled materiol

only lneking in some of the smallest. isolaled islands, 11 grows in
gurigue, fields and other loealities strongly  influenced by homan
aclivily.

Tordylivm officinade ocears in Haly and the Medilerranean parts of
the Balcan peninsula, In the Aegean i1 probably only ocears in weslern
Crete (Fig. 6], The records in RECHINGER (1943 from the Kikladhes
and the east Aegean islands have probably all 1o be transferred 1o
T aegoennr. T, of ficinale grows in garigoe. abandoned lields and other
locadities willi naked soil.

Hnte Nodizer, vol. 1200 19I5
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Pordylinm pestrdozzoe is known from a few localities in south-
weslern Turkey (Caria and Lycia) and from a single locality in Rodos
(Mg, 8. The distribution in Turkey is insufficiently known and prob-
ably the range of the species will be widened in the futare. The species
seems o be restricted to seree below limestone cliffs.

Tardplivm aeguenm oeenrs in the Kikladhes, the east Aegean islands,
and along the western coast of Anatolia (Fig. 6). The western boundary
of Lhe species given in Fig. 6 is probably correct as the species has been

Bol. Naotser, val. 121, 156k
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searched for in vain by me in Karpathos, eastern Crele and the weslern
islunds of the Kikladhes, The distribution in the Kikladhes given is cer
tainly correcl, Le., the species is resteicted 1o Naxos-Paros and (he Asbi-
palea areas, Most probably T, eegoenm is more common than indicated
on the map on the east Aegean islands and along the western coast of
Analolia. The hl}l'('it‘h grows in garigue. abandoned fields and olher
localities with naked soil,

Tardyglivm  hirtoearpoem is known from the Kikladhes, the east
Aegean islands and [{u:'p:qfl'n:m. The weslern |:ul|t||];ll‘lx' given in Fig, 7
is probably correct as the species has been searched for in vain by me
in eastern Crete and the western islands of (he Rikladhes, The map
gives most probably the total distribution within the Kikladhes (the
Naxos. the Anafi. and the [os-Sikinos areas). On the east Aegean islands
e .\lpun’iﬂﬁ is mosl I'Il"llli}illll:\.' more common han indicated on the map.
I oalso ought to be searched for along the western consl of Anatolia,

T hirtocar pan s reslricted Lo scree below high limestone clifis,

The distribution areas For T, wegacum and T, hiclocarpum are re
markable, Both specics probably have their main disteibution on the
easl Aegean islands and at least for T. gegoemm also along the western
coast of Analolia. Besides both occur in the Kikladhes and T. hirto-
carpam also in Karpathos. Thos, they are disteibuled on both sides of
the phyvtogeographical boundary between Greek (Eoropean) and Ana
tolian flora (cf. Fig, 7} stressed by REcmiscer (1950),

There is liltle veason oo believe in g long distanee migration of
T, hirtoearpum over this boundary, as the species is restricted Lo seree
Below high limestone cliffs, o relalively rare and spatially very restricled
habital. As T, aegaeum somelimes grows in abandoned fields and olher
localities with naked soil o relatively recent inlroduction by man cannol
wholly e exeluded. However, the ocearrence of o local, morphologically
devialing population complex in the Aslipalea area does nol favour such
an explanation. Also the recent dislribulion in the Kikladhes, where both
species are abundant in certain arcas bul wholly absent in olhers, does
el give an impression of an ability for long distance migration for any
of the species,

T aegacwn and T, hictoeorpirm may very well be old. rigid species,
already established before the Aegean land was split inlo a greal num-
ber of islands in the beginning of the QGuaternary. The present, restricted
areas for both species in the Kikladhes may be regarded as refugia. in

Hat, Nobiser, vol, 107, 11884
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Fig. 7. The known disteibution of Terdylfiom hetocorpum (Black dots= hoerbariom

malerinl seen: rings=literzlure records). — The arrows show eviologically inves-
lignted mslerml, — The broken ine mudieatos the phytogeographienl boundary be-

Iween the Anatolian and Greek fora ol RECHINGER 193)

which they have been able Lo survive during Qualernary elimatic flue-
tuations. Many otherwise common species in the Aegean have similarly
split distribution areas in the Kikladhes, eg, Quercus coceffern L.,
Fuphworbio aconthothamnos HELDR, & SART., and Phlonus froficosa L.
which can anly be explained as a resull of extinelion in some islands
during Quaternary climatie {luctualions,

Bob, Nataser, vol, 121, 1085
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Fig. 8 The known disteibtion of Cordgliem pestalozzoe (dods= herbarium material
seeny ring o the type localityl, — The arrows show evbelogically investizated material

TAXONOMY

In previous lileralure Tordylivm officinele L., T. pestelozzoe Boiss,,
T. hirtocarpum Cann, snd T, aegaenm Rus. have been confused in the
Aegenn,

T, moximnm L. has been reported from Crete by Beron (1594
1596) according o BAvniN (18691, This single record for the species
from the Aegean is probably incorreel. T, byzantinum (AZN) Hay. has
been peported from western Crete by GANDOGER aceording to HECHINGER
1843, The phytogeographically remarkable record is possibly due Lo
misidentification of flowering individoals of 7. officinale, which is
known from the actoal area. Recently T, byzonfinum has also been
reported from the Northern Sporades by PHITOS (18967). As | have seen
no material from the Aegean of T, morioeon and T, byzantinon, they
are only ineluded in the key. but no deseriptions are given.

The descriptions and the key are based on investigations of her-
barivm material laken from the field. The terminology mostly Tollows
LawreNcE (1931},

Fot. ¥Noliser, val, 121, 1R
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Key Lo the Avgean speeies (e, (o all Buropean species),

L. Mericarps with thickened moniliform-crenale margins:
2. Radinting petals divided inte two X equal lebes. Vitkae 7—13 on the dorsal
face, of dhic DHeriCarDE ooy i cvsrmsmsr s s i N SR oTRtes st 1) 171 1]
2. Hadiating '|l|.-|:’||*| divided inlo very 1|!w|||m] lobes, YVitlae 0 or 2 on lhe dorsal
Face of the mericarps,
4. Bractiets subulate, stiffly ciliale. Inner ravs much shorter than the  peri-
pheral gnes,
4. Mericarps 5—H mm Jong. Dorsal villae © or 2 very short ones
}[lll‘ﬂ'i.lull hairs of bracts and bractlets stout ..., ..._....... T. fFefpietin
4. Mericarps d=—4 mim long. Dorsal vittae 2, as lang as the dorsal feee.
Marginal hairs of bracts and bractlets slender .. ... ... T officinale
4 Hractlets lanceolale, with softly cilinte white moargins. All rays of equal
or stubegual length,
6. Mericarps’ villous of very thin, acule hairs. Dorsal vitlae 2, a5 lang as
the dorsal face, Rwdiating petals 1—2 mm . .. ......0.. T, hirfovarpom
o Meriearps with (hick, erect, lubular hairs, vesicolar or obduse atl the
apex. Dorsal sittae @ or 2 very short ones. Radiating petals co. 5 oun
B B T T, S A o A A R i P YT N Y TN T Bl R S P ?I. j’]{'.‘irl’{fl)::lrg‘
1. Mericarps with thickened, smooth margins,
fi. Mericarps on, 3 mm, with soft tubular or vesicular hairs on the dorsal foce

R R (W e S S N R sevaarweswinss 4o OFIARLALT
i ?kii'rit-ur[.l.-. S—8 mm, wilh s, acewle haies on the dorsal face and on the
Lo e B T T e A e e G i e e . marimum

Tordylinm apulum L.

Softly hairy, usually much branched annuals, 160 em high. Basal
and lower cauline leaves pinnate, with 1—5 pairs of rounded 1o ovale,
crenate leaflels, Upper cauline leaves with lanceolale or linear lobes,
Umbel of 2—10 wmbellulae, & hemispherical during anthesis. Rays
equal or subequal in length, £ ascending in froil stage. 2—35 limes as
lomg as the ripe mericarps. and with short ereclo-patent hairs, Bracts
aed bractlets 5>—10mm long and 12 mm broad, spreading or slightly
reflexed. laneealate, shorlly cilinte in the margins. Abaxial side of bracts

and bractliels glabroous or with short hairs on the vein, Ouler flowers
ol peripheral umbellulae with one radialing, £ equally and  deeply
Zdobed petal, 25—8 mm long. Mericarps 5—10 mm long, broadly

elliptical to Fownd in outline, with moniliform-crenate margins, Dorsal
fare with weak. vesicular or tubular hairs with a vesicular or rarely
obtuse apex. Viltae 7—13 on the dorsal Face, ca. 10 on the commissural
lace. Pollen grains 33—36 3 15—18 p. exine much thickened in the
cqualorial zone, exoapertures lanceolate, endoapertures nareowly and
transversely elliptical Lo oblong. Chromosome number 20 =240,

Boer, Notlzer, val, 121, [HGs
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ECOLOGY. Garigue, Helds and olher naked soil.

DISTRIBUTION. The Mediterranean, from soulhern France and Sicily
to Turkey and Syria: Algeria, Very common in the Aegean.

VARIABILITY. ln the eentral and soulhern Aegean the species is
mainly represented by a 10—20 em high, rapidly developing ecolype.

Tordylium officinale L.

Softly hairy, usuvally branched annuoals, 2050 em high, Basal and
lower canline leaves .*-cilnpil', ovale, crenate or p‘llltl:lli_', with 1—2 ‘Ij:ii.t‘h
of ovale 1o rounded. erenale leallels, lr]'llll'l' cauline leaves II.‘\I.I.H”I\-'
simple, lanceolale, dentale, often basally lobed, Umbel of 8—14 um-
bellulae, [lat-topped during anibesis. Peripheral rays doring anlhesis
T spreading, in fruit stage ascending, with slender, ereeto-patent hairs,
Peripheral rays 3—#6 limes, inner ones 1—2 limes as long as the ripe
mericarps. Bracts and bractlels 10—20 mm long, subulale, deflexed,
stiffly ciliate of slender, erecla-palent, 0.4—0.7 mm long hairs, Abaxial
side of bracts and bractlels usually only sparsely hairy’ on the vein,
Outer flowers of peripheral umbellulae with bwo radialing. very unequally
2-lobed petals, 6—10 mm loog and 4+—7 mm broad, Mericarps 3—+ mm
long, broadly elliptical, ovale or roundedly riangular in oulline, with
monilitorme-crenale margins. Dorsal face with thick, weak, tubular
hairs wilh a vesicular or obluse apex. Villae 2 on the dorsal face and
2 on the commissural face, Pollen grains 31—38<15—20 u, exine
'tumjprilluly thickened in the uqlmlul‘iu! EOTIe, f_-xn;tpi'rlurUﬁ willv a [PFde-
minenl rounded cenlral part, endoaperlures Transversely and broadly
elliptical. Chromosome number 2n=18,

ECOLOGY, Garigue, abandoned fields and other naked soil.

TMSTRIBUTHON, Naly, Mediterranean parls of the Balcan Peninsula,
western Crete, The records in BECHINGER (149465 from the Aegean is-
Einds Mytilene. Chios. Tkaria, and Paros probably have all o be trans-
Terred to T, aegaenm.

VARIABILITY. The material studicd by me from Istria, Dalmalia,
the Greek mainland, and Crete is very homogeneous,

Tordylium pestalozzae Boiss.

Softly hairy, branched annuals, 10—50 cme high. Basal and lower
auline leaves simple, ovate, crenate, somelimes wilth g eordatle base or
pimmile, with 1—2 pairs of ovale lo rounded. erenale leallets, Upper
cauline leaves I|51I:!||}' Nit'l:!lllll.‘. ovile o laneeolale, dentate, often Llobed,

Bot, Motizer, val, 120, 1968
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Umbel of & 10 umbellulae, & hemispherical during anthesis. Peri-
pheral rays during anthesis spreading, in froit stage ascending, with
shorl, erecto-patent hairs. All rays ol equal or subegual length, 45
limes as long as the ripe mericarps. Bracts dellexed, broadly linceolale,
cuspidate to narrowly triangular with a prominent white margin, 5
16 mom long and 23 mm broad. Bractlets deflexed, Limeeolale to
broadly lameeolate, 5—12 mm long and 1—3 mm broad. Bracts and
bractlels with ciliate margins of erecto-patent, weak hairs. 0.2—-00L.5 mm
long. Abaxial side of bracts and bractlets evenly pubescenl of weak,
shoel, almost conieal hairs. Ouler flowers of |:H}I'i|lh1~rn| vl line with
two radiading, very unequally 2-lobed petals, ca, & mm long and 3 man
broad. Mericarps 6—7.5 mm long. broadly elliptical 1o ovale in oul-
line, with moniliform-crenate margins, Dorsal face with thick, weak,
tubular hairs, vesicular or obluse al the apex. Vittae 0, or 2 very shorl
ones on Lhe dorsal face, and 2 very shorl or rather long ones on he
commissural face, Pollen grains ca. 35 2017 w, exine maoderately thickened,
exonperiure g 1'u||;|u.l. with = jlrll]'l'lijli‘ill rounded central part or
rounded pore, endoaperiure = rounded, Chromosome number 2n =20,

ECOLOGY. In scree below limestone clif s

DISTRIBUTION. South-western Turkey. Rodos.

BEMARKS. The species was deseribed by Bo1ssiEr (1849] on material
from IKlmalu in Lyeia. The detailed deseription gives no doubt that the
malerial collecled by me and my collaboralors in Carla and Rodos is
conspecific, In Flora orientalis (1872) Boissier also included a col
lection from Rodos (Borceav 59 and one from lamic in the species,
I have examined o duplicate of the collection from Rodes, which has
to be translerred o T, aegoaean. For phylogeogeaphical reasons il s
probable that also the lzmir collection belongs o T, oaegocen. The
records in HECHINGER (1943) of T, pestalozzae from the Aegean have
prabably all 1o be transferved to T, segoewm and T, hirtocarpim, pos-
sibly with the exceplion of some records from Rodos,

Tordylium acgacum Run. sp. noy.

DEAGNOSIS. Species Pordylio pestalozzoe similis, sed bracteolis subulatis
¢l rumas umbellularom centralivmm iis marginaliom mulle brevioribus aly oo
dliffert, — Graeca, Astipalen, Maltesama, 115 1950, RUNEMARE & NORDENSTAM
15542 (Holotyvpus in LD),

Softly hairy. branched anouoals, 10240 em high. Basal and lower
cauling leaves simple, ovate, crenale or pinnate, with 1—2 pairs of ovale

Bak, Notiser, vol. 121, 1068
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Lo rounded, erenate lealflels, Upper eauline leaves usoally simple, lan-
ceolale, denlale, often hasally lobed. Umbel of 5—12 umbellulae, flat-
topped during anthesis, Peripheral rays during anthesis & spreading,
in froit stage ascending, with erecto-patent hairs, 0.15—0.5 mm long,
Peripheral rays 1.5—4 times and inner ones 0.5—1 times-as long as the
ripe mericarps, Bracls deflexed, subulale o narrowly lanceslate and
cuspidate, 8—15 mm long and (L5—1 mm broad. Bractlels = deflexed,
stff, stoutl in fruit stage, subulate, 8—12 mm long and 0.5—1 mm
broad. Bracts and bractlels with ciliate margins of ereclo-palent, stoul
hairs, 0.15—0.5 mm long, Abaxial side of bracls and bractlets with
shorl, s hadrs, mainly on the veins, Ouler flowers of peripherial wm-
bellulae with 2 radialing, very unequally 2-lobed pelals, 3—38 mm long
and 3—4 mm broad. Mericarps 5—8 mm long, broadly elliptical 1o
ovale in oulline, wilh moniliform-erenale margins. Dorsal faee with
wenk, tubular hairs, vesicular or obluse at the apex. Villae 0, or 2 very
short ones on the doresal Tace, and 2 long ones on the commaissaral face,
Pollen grains 36— = 17—20 p, exine much lhickened in the equa-
torial zone, exoaperiures with a prominent rounded central part, endo-
aperlures transversely and broadly elliptical. Chromosome number
2n=20.

ECOLOGY. Garigue, abhandoned fields and other naked soil.

NMSTRIBUTION. Kiklndhes, enst Aegean islands, westernmost Ana-
Firlis,

VARIARBILITY. The species is relalively invariable. However, mosl
malerial from the Astipalea area has short petals, short broctlets, and
smiall mericarps,

HEMARKS. In some respects T aegacant is morphologically inler-
mediale between T, pestatozzae and T oof [icinale. Previously material of
T aegoewm has been referred 1o either of these species.

Tordylivm hirtocarpum Cand,

Softly hairy, branched aonnoals, 1025 cm high, Basal and lower
cauline leaves simple, ovate, crenate or pinnate, with 1—3 pairs of
ovate to rounded. erenate leaflels. Upper cauline leallels simple. lan-
cealate, dentale, someltimes basally lobed. Umbel of 2—3. execeplionally
4—5 umbellulae. Rays ereclo-patent in anlhesis and in fruil stage, with
= ereclo-patent, (L1—0.2 mm long hairs. All rays of equal or subequal
length, aboul as long as the ripe mericarps. Bracls patent or slightly
reflexed, broadly lanceolate, cuspidate, 3—7 mm long and 1—1.5 mm

Bat, Naotizer, val, [21. 1M
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broad. Bractlets patenl or slightly reflexed, broadly lanceolate, eus-
T'H'd:qli'. 5—7 mm long, and 1L5—2 mm broad, Bracls and bractlets with
ciliate margins of weak, 0.1—0.2 mm long hairs. Abaxial side of bracts
and bractlets evenly pubescent of shorl, weak hairs, Ouler flowers of
peripheral wmbellulac with bwo radinling, very unegually 2-lobed pelals,
I—2 mm long and 0.8—1.4 mm broad. Mericarps d—6 mun long,
broadly elliptical to ovale, with moniliform-crenate margins. Dorsal
tace villous of very thin, £ acute hairs, up 1o 1 mm long. Vittae 2 on
the dorsal face (easily observed as brownish red sirips) and 2 on
the commissural lace. Pollen grains 33—36 <1519 w. exine slightly
thickened in the equalorial zone, exoapertures with a prominent
rounded central part, endoapertures broadly and transversely elliptical.
Chromosone number 2n=4,

ECOLOGY. In seree below high lmestone elilTs.

DISTRIBUTION. Kikladhes, Karpalhos, east Aegean ishands,

VARIABILITY. The material seen is very homogeneous.

REMARKS. T. hirtocarpum was described from Mytilene by Can-
DARGY [I887] logether with ca. 60 other new species. These new species
have mostly been regarded as superfluoos or al least dubioons. T hirlo-
carpum is one of the few gond species. 11 was dislinelly deservibed with
stress on, La.. the villous pubescence of the mericarps and The small,
adiating pelals, The drawing of T, pesialozzoe in RECHINGER (1943,
Tafel &: 1) has to be referred to T, hirtocarpuam,

APPENDIX

AL verified localitics ave listed for ¥. gegoenn, T, kictocarpoear, and T2 pes-
fifozzae. Only localities of cyvlologically investignted material are given for
. officinale, T aputam, and T, mearimon.

Localities froom which snalerinl hins been eullivaled and eviologically in-
vestigaled are indicated by an asterisk after the eolleetion number. Voucher
specimens of evtologically investigated matecial are preserved in the Botanical
Museurm, Lund.

The names of the localities have been taken rom the detailed sea charts
of the British Admirality (of. alse the maps in RUsesass el al. 19600, The
following abbreviations have been used for the names of the collectors: B,
Hocaxn vox Bornsier: Be, BExeT BENTZER: N, BERTIL. NORDENSTAM: P,
Tiumy PErsson; R, TIans MUNEMARK: 5, SVEN SNOGERUP,

Bot. Xotlaer, wol, 121, [GH
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Tordylium aegaenm

(ALl verified localities)

Girpecs.

Kikladhes, Paros: 1—3 ki 8 of Naoussa (R & Be 29299)%, (he hav E of Akr.
Makria (R & Be 30847} % Anliparos, the island of Dhiple (R & e 30788)*, —
Naxos: 2 ki S5E of Sangri, 200 m sm. (5 20081, Ake, Ag. [oannis (R 18048,
B O1854), Ormeos Agisson (R & 5 10079), N of Ormos Agiasou (R & 8 1013%),
N oof Ormos Kalantou (B & 85 10219), N of Panormo (R & 8§ 10751, W of
Psilimmmos (K & 5 10681, the island of Skinousa. N oand NW of Psiliammo
(R & N 159683), Kalo Koufonisi, the E parl of the island (B & N 15875)%. —
Astipalen: W of the lown (Recimvcer 7588, LD}, Maltesana (R & N 13542,
B & P 227370%, hotweon Mallesana and Veisen Punda (R & N 134611%, Panor-
mos (J& ' 22756), 5 of Baia della Sabbin (B & N 15107, between Vathi
angd Bain i Zofiri (R & N 15178), the island of Pontikoutha (R & N 13896G) ™,
— Sirina: the valley N of the village (B & 5 7414), the NE-parl (R & Be
847405, the central part (B & N 14473)F, N of Ag. loannis Ormos (B & &
72659, K& P 22360).

Fast Aegean islands. Samos: the valley and the shore at Ag. Kiriaki (B & §
19791 ). — Ikaria: Ap. Kirikos (B-1297)%, Pharos (B & 5 12488)%, 55E of
Ormos Yero (B & 5 6598, Bodos, Bastida (Boreeav 59, LD).

Turkey,

Izmir distr.. 1 km 8§ of Gallidere (leg. B, vox BoTuMER, R-3903) %

Mugla distr., 0—1 km 55W of the village of Datca (leg, K. voN BOTHMER.
R *,

Tordylinvm hirtocarpum

(A1 verified localities)

Lireece,

Kikladhes. Naxos: NW of the peak of Oros Zeus, 600—800 m sm. (K & 5
a2, near the peak of Ammomachis Oros, 850--880 m san; (5 20218), NE
nthos, 600 m sm. (B 27541, 3 km 55W of Filoti (B 980}, the islaod
a: Uhrmos Pegadi (R & 5 53050, hetween the harboor and “Spilea
Cove” (R & N 13257). 1—2 km W of Chora (R & N 13305)%, the island of
Skinonsa, between the village and the harhour (R 4408), the island of Keros
[haros), Andreas (R & 5 1084H), Lirs, N of the harboor, 200 m s, (8
a3, — Sikinos: the E-promontory (B & Be 247030, between Skala onod
Kastroo (IR & De 24888, S-slope of the highes! peak (B & Be 24932 24066)
W of kara (B-3737)%, the island of Kardiotissn (K & N 145535). — Anafi,
Kalamos (R & N 14890) %,

horpathos aren, Saria, Orinos Avmyro [& 5 7584, T685).

East Acgean islands, Mytilene: Olyvmpos Paleokastron [CANDARGY, nol secn|,
Petrovouni (Caxparcy, nol seen). — Samaos. M. Kerki: the valley of Leka
200—400 m sm. (R & 5 18849, the peak area 800—1000 m sm. (I & S
F9705). N of Ag. Kirviaki (B & 5 19555), the SWeslope $00--800 m san. (B & 5

Bot. Notiger, vol. 121, 198
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19586)%, 1—3 km W of Maratokampos 250-—350° m sm. (R & 5 191837,
—t km W oof Maralokampos S30—400 m s, (B & S 19062) %, o,
Thimena, Selada (Recnmiweer 4694, LI, — RKalimnos, al the monastery 3 km
H‘h"l.t ||f ﬂlq-' ||:|'|.'|.'I1 EH lﬂ |:' 'J'_!*.!?Hl

Tordylinm prstalogeae
(AL verified localities)
Lirecce.
Enst Acgean islands, Kodos, 256 km 5 of Kalalos, 2000 m os.am. (5 22117)
Turkey,
Moagla distre,, 7 kot WEW of Dalga, 200300 m s.m. {leg, I, vos BoToMEeR,

R-3004 0%, 8 kin MW of Mavimaris, 50 m sm, (B & He 204180 %, Ghcek (20 Kkm
NW oof Fethiveh, 1 m sm. (B-4 10857,

Tordylinm efficinale

(Catolagically investigated materiali

Greeee. Tondan islands, Kefallinia, W of Poros (8 23799) %,
Tordy linm apulum
(Urvtologically investigated material|

Lireece,

KRikladhes, Astipalea: Maltesana (B & N 1337417, the island of Pontikeutha
(B & N 139581 %, the island of Ofidonsa (B & N 13814)F.

Rarpathos area. Kosos, Ophivis (B 2320505, karpathos, 3.5 km NE of
Mesoclhorio (leg, B vox Boramer. R-4329) %

Tovrdly liwm i imnm
(Cvtologically investignted malevial)

I'rance.
Avdioche. Les Olliéres {(received by seed exchange, [-3914) %
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Studies on Penaeaceae V
The Vascular Anatomy of the Flower of
lischrocolla formosa

By V. 5. Rao and K. Dahlgren

Ramnarain Ruiln College, Bombavy 19, India

amd Tnstitule of Systomatic Botamy, Lond, Sweden

ABSTRACT

The vascular analomy of the (lower of (dischrocolln formosa | THUNR.)
. DaveGr. is described in detail. The perianth is interpreted as a corolla, and
there is no evidence to consider it a calvx, The placentation is axile, witle the
ventral bundles of the earpels hranching and supplving the osvales. The mor-
prhology of the gynoecinm shows o nomber of interesting features. The car-
pellary dorsal bundles send  small branches into the perianth jost beneath
the base of the gynophore (stipe), The dorsal bundles ave small and it is the
seplal bundles alternating with them thot arve continoned prominently into the
stigna, The four lobes of the sligma are in commissural posilions.

INTRODMTCTHON

The morphology of Glischrocolla Jormoesa (Tuuxe,) R DanvGr. has
been deseribed in Danveren 1967, For convenience in Tollowing the
anadomical features, a briel account of the Mocal organtzation would not
be oul of place here, The pedicel has two opposile bracleoles in laleral
positions, The perianth is monochlamydeous and gamophyllous, with
the long tubular portion ending in four lobes. The stamens are o,
epiphyllous, alternating with the perianth lobes, and inserted jusl
beneath the sinuses of the perianth. The anthers are subbasifixed. The
ovary, which is superior, has a prominenl slipe (gynophore}, The
gynoeciom s synearpous. four-carpellary, four-locular, and  alimosl
square in lransverse seclion, with two pendulous and two ascending
ovules arising from an axile position near aboul the middle of the
length of the ovary. The style is long and ends in o small. capitate,
indistinetly {our-lobed stigma,

ANATOMY
The pedicel has o conlinoous, thick vascular eyvlinder (Fig. 1 A,
which becomes elliptic in transverse section, and usually divides into

Bab, Notiser, vol. 121, 1B
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cight bundles (Fig. 1 Bl Twao of Uese, ol the narrow end of the ellipse,
pass oul as the bracteole traces, These branch in their oulward lransil
iFig. 10). and further branching oecurs within the bracteoles (Fig.
1 L, Although rodimentary and somelimes nol even seen externally,
cadch bracleoke has a minale vestigial bud with a vascular supply. in ils
axil. It consists ol two teaces arising one on either side of the bracteole
trace gap (Fig. 1 C). These are somewhal are-shaped in seclion: Their
ouler margins are oflen connected with the edges ol the bracteole troee
for a short distanes,

Above the insertion of the bracteoles, the pedicel conlains six bundles
ol which the anterior and the posterior ones are smaller than the resd
(Fig. 1 Dy Through a division of two of the larger strands the number
of bundles is inereased o eighl, wilth four small bundles alternating
with lour larger ones (Fig, 1 K. The bundles fuse laterally, however,
and give rise to o conlinuous eviinder from which emerge eight traces
iFig. 1 Fj. Four of these are perianth-carpellary dorsal cords which
divide in their oulward transil into o perionth midrib trace (c] and a
dorsal bundle (pp of a carpel (see Fig. 1 Gl OF these four bundles two
are in the median (anterior and posterior) and btwo in lateral posilions,
The alternating four bundles are conjoined perianth-commissural
sbvminal eords. These enter the perianth and ron anbranched within
it uplo a little benesth the level of insertion of the stamens.

Just beneath the Tevel of separastion of the perianth lube from the
stipe (gynophore) the dorsal bundles of the carpels bear small laterally
oulward traces which enter the perianth tube and run wilthin it as
minor lateral bundles (Fig, 1 H and J). Oceasionally these minor
laterals are derived as lalerally arising and inwardly moving branches
of the periolbi-commissural—stanmen cords (Fig. 11}

The origin of the evighl leaces eelerved o above resalls in the Torma-
Lo of daps and @ ring of ¢ighl bundles in the cenleal zone (Figo 1 G).
By u (uosion in |r'.IJ'I'.~p, these give rise o [oor :Il':'-hll:llwti slrands in
1i]:|i_,’un.'l| |:H'rhi1itm ||'1ig_:. 1 Hi. In the basal r‘i'i.;'lull of 1he .‘iliill"' phsell e
dorsal bundles (n) of the carpels hear lateral branches which divide
further. The stipe of the ovary thus has a ring of small bundles in the
periphery, of which four. in the median @anterior and posterior) and
Eteral positions. are the dorsal bundles of the carpels. while the others
are laleral branches of these. In the centre there is 0 ring of four are-
shaped bundles on radii alternating with those of the dorsal bondles
iFig. 1.0). These bundles in the cenlre fuse by ltheir margins for a

Bl Notiser, vol. 121, T8
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Fig, 1, Transversal seclions through the basal part of the flower in tlischicocetio
Teerinn s, LTS, of ]h,-n:Ii:-q.'L It [Jri;.'_'rn ol bracleale Ernees. Ul Slasswes Tenaiss
for the radimontary axilbary stroelures in the axils of the hraeleoles, D—E=T 5
alwrvee the level of the detachment of e bracteoles. — 190 Origin of eight iraces
frovm the vascular evlingder iz Dhivision of Ffour ol of e eighl fraces inlo an
inner dorsal bundle of o I.':|rFJ|'| wnd am ouler Ih:'l'illll”l micleids braee, H= The car

|.IL'"II |'_'|. III'||'\.H I“Z H

e seen b osendd Bieane lies lowards The Jwri:lrl!h L b= 1: Oeepsiomnal
origin of o lateral bundle of the perianth as o branch of o pecianth commissural
bumille. — X: T, S0 above separation of (be gynophore (stipe] from the perianth,. —
Vhbreedntions weed fo the ilfusfrateomrs: Axg Traees Tor the rudimentary aaillary baod
of e bractemli, O Peripnth mideal roee. I3 Thorsal bandle of @ |:':||I'|w!.
PL: Placental supply. — 5: “Seplal” bundles alternaling in posilion with the car-
pellary dorsals, — Vi Vendral bundles of carpels.
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short distanve giving a prominently quadrangular slroelore, ils angles
carresponding in position to the seplal radii (Fig, 1 K},

Near Hhe level of the base of The Tocedi, this angular vaseular evlinder
divides into: (1) four |]Jlil"‘-| of venleal ||1|.'u'4~|||:1|| bundles (v which
run opposite the loculi, and (2) four moch Jarger radially Mattened
buidles (s) opposile the septa (Fig. 2 A1, These latter bear oulward
branches into the ovary wall on either side almost throughout the
bength of the ovary (Fig. 2 A—13). Eaeh of the loculi has four oovafes
arising from a knob-like projection from the so-ealled axile zone inlo
the Toculus near the middle of the length of the ovary (Fig, 2 5], Two
of the ovules are ascending and side by side in position: the other fwa
are descending and also eollateral in relation to each other. The two
ascending ovules arise just above the position of the two descending
ones, The knob on which they are placed is the placents, although il
differs in appearance from the placentas in most other (amilies. The
Fwo venteal bundles of each carpel run into the placenta and each of
them divides into an upper and o lower branch which énler the
ascending and Lhe deseending ovules respeclively on the same side (Fig,
2U—D and 8], Above the level of lhe placentas, the lour radially
flattencd ‘septal” bundles Fuse by their inner margins giving rise to an
almost  complete vascular cylinder. From this, oulward  extensions
develop opposite the loculi (Fig, 2 Ej. However, they conlain very few
sviem elements as compared with the ‘septlal” bundles. The vascular
eviinder thus becomes deeply fluted, wilh eight oubwardly extending
ridges, lour of them (which are opposite Lhe locali) being deficient in
sylem (Fig. 2 I},

The ovary throughout its length is prominently squarish or *dizmond™ -
shaped in secltion, with the dorsal bundles running in lhe angles.
Opposile each dorsal bundle the ovary sarface bas a narrow, shallow,
longitudinal farrow. which extends throughout the length of the style

Fig. 2 Transversal and longitudinal (51 sections through fower of Glachrocollo
formaosn, — A—RB: T.5 ol ovary showing the dorsal bumdles, Iateral bundles, pairs
ol ventral bondles, aod the ‘seplal” bupndles, C—1¥ T.5. al higher levels, showing
placenbal suppsly. E: 'T.5. throwgh wpper pari of ovary showing strongly fluled
vaseular ovlinder. F: TS near apex of ovary, — G: T8, of stvle; — H—J: TS, of
stigma through suecessively higher levels. — K—XN: T.5. throngh part of perianth
tube showing separation of stamen from if. — O—HR: T.5 of anther at-suceessively
higher levels. — 5: Diagrammatic longitudimal section of ovary showiog placenda-
tion and vascolar supply fo bwo ovales. — Ahbeeviabions as osed an Fig. 1.

Hot, Notdser, vol, 121, 1908
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as well (FFig. 2 A—G). The stgle thus has a four-lobed appearance in
transverse seclion. allhough on an externgal examination this is nol
obvious, The carpellary dorsals are small throoghoul

Towards the lop of the ovary the loculi become redoced o narrow
radial slits, which slill higher up appear as four radial lines opposite
the dorsal bundles {Fig. 2 Fi. The fated vascular evlinder gels divided
into eight bundles of which four are opposite the dorsal bundles and
are less prominent than the olhers on account of the insignificant
amount of xvlem present in them. [n the basal parl of the stvle they
gel reduced o oa group of deep-staining cells. while the bundles on e
septal radii are prominent and continue into the sligmalie redion along
wilh o few small other bundles of the ovary wall, Even within the
oviry, the dorsal bundles (B} are small, and in the style they become
smaller (Fig. 2 G}, Within the grealer parl of the slyvle a fainl line
runs from the dorsal bundle towards the centre. These lines, together
wilh the furrows on the surface of the stvie opposite the dorsal bundles.
make the stvle transection appear four-lobate. These lobes, however,
do nol correspond to the carpels, as they allernale with the dorsal
bundles (Fig, 2 G, The ."i':'i'ﬂ.'ll bundles run in a reduced stale into the
sfigine, while 1he other small laterals as well as the dorsal buandles
disappear gradoually beneath the stigmatic level, Although nol visible
externally, the stigma is obscurely four-lobed. with edach lobe pro-
teacting slightly downwards (Fig, 2 H—J). The stigmatic fohes are in
commisstral position and are pot above the carpelfory midribs,

The perianth tube receives the four mideils bundles, Tour perianth-
cominissural- - stamen strands, and a number of minute laleral bundles,
Higher up, a prominent ridge (see Daprncres 1967, Fig 2}, indicalive
of Tused margins ol adjacent perianth members, is formed towards The
outside apposite  the  perianth-commissural—stamen  bundles, These
bundles divide inlo an inner stvminal trace and an ouler are-shoped
bundle (Fig. 2 Ki thal divides further and supplies the margins of
adjacent perianth members (Fig. 2 K—N). The filoment is atbached
For a shorl distance o The adjacent margins below The poind of detaceh-
menl (Fig, 2 M—N). The perianth midribs also hear lateral branches.

The filament is elearly allached o the inner surface of The basal
region of the connective which is fMattened and concave (Fig, 2 P—Q).
The latter has three shorl, downwardly directed projections (Fig, 2 O},
The vascular bundle of the filvment enters the connective and rans
uplo its tip.

Bisl, Netleer, val, 121, 198
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Fig, & A—B: Inlerpretation of carpels in the ovary of Penrrecceas applivd on Fig
28; A aceording to generally aecepled views; Boaecording bo e views of Bacox
I5ee Turiher in the texi). — C—1¥: Flower disgrams in Welasdomataceae (G and
Penveacens (1N, G oaccording o Moreey 1855 Fig, 6. D os constructed Trom the

presend resulls.

IMISCUSSEON
Previous Aspeets and Inlerpretations

Aceording o A, DE JussiEr 1846, D CavpoLLE 1856; vay TIEGuEM
1895, and others, The [ower in Penoeaeeae consisls of o g:lll'unvjlullnn..
Fovtir-deslwieel l'-‘li_\"‘t. For stamens :llll'r'll.‘llini_; wilh these lobes and attached
-:1|'=|1_'.L the minin filamenial |'1',l,:iur| i the mmer stde of ihe 1':1!_1,'}. fun ke,
aned Tour carpels. Each of the carpels encloses ils own loculus, with
the 24 ovules emerging from a placenta located at the inner fused
marging of the carpels, e in marginal position. The earpels alternate
wilh the stamens and are opposite the calvx lobes,

liot, Notiser, vol, 121, 18
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An enlirely divergenl opinion was held by Baios (1876 pp. 93
U7, whe |'vgu|'dd_'|:| the Flower tube to be of 1'1111_‘[11:||‘|.t[:|l' nalure, hearing
the (undefined| perianth lobes, and the allernaling stamens, al ils lop,
Whil is especially divergent is, however, BAILLON's inlerpretation of
Lhe pistil (Baios op ik, Nower diaggram in Fig, 60}, which he con-
sidered made up of four carpels standing opposite the stoanens and
each consisting of 4 wall wilh a central seplum prolruding o the centre
of the pistil and bearing twao placentas, one on the inner margin of

ench of two adjacent loculi. Such an inlerpretalion accordingly would
correspond to Fig, 3 B BAlLLow's interpretation of the pistil in Penee-
acede is almost of the same bype as SAUNDER's views which appeared
laler and For olher groups (and according 1o her it would be classified
as-a case of "fertile semi-solid carpels”™). For several reasons it cannol
he accepted.

Presenl Interpretation and Comparison to Other Groups

The perianth of Penacaceae accordingly has usually been referred Lo
as the calvx. the flower being regarded as apelalous, The family was
supposed o be related 1o Thynrefaeaceae, in which the calyx is coralla-
like, and in which pelals or petaloid scales are (requently inserled
near the month of the calyx tube. The stamens in Thymefaeaceae are
mastly of the same number as the calyx lobes and are situated opposife
them. When o second series of stamens is present. ils members alternate
willhy those of the ouler series and the calyx lobes, The vascular
anatomy of Glischrocolla gives no convineing evidence for the ealyx
nature of the perianth. On the other hand, even the pceurrence of
stamens in positions allernating with the perianth lobes indicates thal
il corresponds to o corolla and not 1o o calyx (see also below). 1F il is
regarded as-a calvx, one has to imagine an ancesteral condition with
two whaorls of stamens of which the outer is ‘normal’ in posilion,
opposite’ the sepals, and that the corolln as well a5 the whorl of ante-
sepalous stamens have disappeared, because then only conld the con
dition seen in Glisehrocollyn vesult. [t is simpler and more logical lo
assume that a calvs with ils vasculalure is nol developed, and thal the
perianth represents the corolla, The stamens alternate with the petals
as they normally should,

A derivation of the penaeacecus (lower from a pentacyelic one s
aceordingly by no means the only possibility conceivable. However, as
there are obvious similarities in anatomical, palvnologieal, and vegels.
tive-morphological fealures, in connective slructure, ete., between

Hotl. Xotirer, vol. 121, [96E
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Pegaeacene und, e, Melastomolacenes (see DAALGREN 196G p. 24,
a comparisom between the whorls in the flowers of these Families will
b qustified. Accepting that each loculus of the ovary corresponds
to one carpel. we find in Penocacene thal the carpels alternate with the
stamens, amd correspond in position to the inner whorl of stamens in
Metastomeataeeae (see Figo 5 AL Cooand 1), Similarly the stamens alter-
e with the perianth members in Penoeacede, whereby in position
they wauld correspond Lo the pefal whorl in Melastomeatacene, an aspecl
warth notifying against the background of previous, purely lyvpological
IEII|1'I'|rI‘|~I:|||iI:rIIr\ (sec above) thal the i:-.'ri.'llilh r'1'|r|‘1'.~ii,‘.liln u L'.:lllrx. I
Penaeaceae there are no traces of a second whorl of stamens,

Each perianth member in {dizschrocolle receives o 3-lrace supply,
with the marginal traces of adjacent members fused muotually and also
wilh the staminal trace. A S-trace supply is said 1o be typical of @ sepal,
amd @ l-trace supply characleristic of a pelal. Bul there are so many
exceplions Lo this that such a vasculalure cannol be taken as a diagnostic
eriterion. There are many species of differenl Families in which sepals
receive o single trace, just as there are also cases in which a petal
receives (hree teaces, HeEwwag (19531 contradicted the supposed rela-
tionship of Thgmefoeaceae o Eloegnaceae, Profeaceane, aod N gelegine-
ceae, A relationship of Thymelaeacene 1o Pengeancear also seems very
doubiiul.

An adnation of petal Iraces with carpellary dorsals is seen in a
number of [amilies, but Gliseheocolle is peculiar in thal he carpellary
dorsal bundles send minor lateral branches for the perianth,

In Thymelaeacear o hyvpogynous dise is presenl, while in Glisclico-
callr such a structure is nol policeable, bul a gyvnophore or stipe is a
commaon fealure, The ovules are solitary in each loculus of Thypmeloen-
ceae, whereas (fisclirocofio has four ovales per locolus, arising from
a knob-like placenta on the inner angle of each loeulus near the middle
of the lenglh of (he DVATY. The ||.|:I:'1-|'r|!:|l'hrl| ig thus 1o be called axile,

The smallness of the dorsal bundles of the carpels is commensurale
with the loculicidal dehiscence of the capsule. It is the seplal bundles
which are Large and run inlo the style. An important feature shown by
the anatomical method s that The stigmalic lobes are above Lhe lines
of junetion of the carpels, and hence comparable o what is called
commissural stizmas in some olher famiiles. Whelher the sligma in
filisehirocolla is o be called commissural or not is a maller ol opinion,
but may be juslified when comparing with the condition in, e.g.,
Penaed where the sligmalic areas are separated by prominen! non-

Bt Wodlser, vol, 121, TINiE
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stigmatie labes. One can say Whal in Glisehraeollo 11 is due 1o o minor
bifureation of the carpellary lip, with adjocenl branches of different
carpels Tusing Lo form o sligmalie lobe in commissural posilion,

A Turther discussion of these and olher poinls should awail a eloser
examinalion of the other gencra of the family,
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Some New Species of Allium (Liliaceae)

from Afghanistan

Studies in the Flora of Afghanistan 9

By Per Wendelbo

Botanieal Garden, Gothenburg

ABSTRACT

Five new species of Afffwm are deseribed: AL brocteolainm Wesneieo (G, Af-
ghanistan) amd A, foeandrom WESDELRO (50 Afghanistan) of the sechon
Huavmoprason: A loagicofllum WEXDELRO (S0 Afghaniston) of sechion Affinm:
A, prodensom WEsneErio (Go Afghanistan and possitdy also adjocent  parts
of the USSR} and A caroli-hearici WENDELED  (SE. Afghanistan) of section
Melavioerommgim,

INTRODUCTION

In the material of Alinm collected by Professor Ko H, RECHINGER In
1967 during his third journey o Afghanistan Three new and distinel
species were revealed, Also in the malerial thal Taxy HepGe and [ col
lecled in 962 there were still another bwo undescribed species,

I am much indebled o Professor BECcHixGER for sending me this
malerial For identification as well as for translating my descriptions
into Lalin,

Allium bracteolatum WespELRO, sp, nov, (Fig, 1 A)
Secl. Hoewmopruson HERM.

Hulhus solitarius. ovoideus, 0.75—1.8 cm dianmelro; tunicae exteriores
cinerascenti-bronneae, papyraceae, = distinete nervosae, inleriores pur-
pureo-violaceae usgue albae. Seapos solitarios, 1230 eme altus, basi
Eoenevalus, vsgue ad 13— 206 vaginis Toliornm glabris tectus, Folin 2,
distantin, quam scapus breviora, 0.5—2 mm dianmetro, liliformia, oy-
lindrica, fistulosa, Morendi tempore = cmareida, Spathe o 5o longa,
Lovalvis, hyalina, purpurec-nervosa, Mmbelln fasciculaln usgque hemi-
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sphaerico, pavei- wsque mulliflora, densa; pedicelli inaequales, 510
mm lomgi, erassivsculi. basi bracteolis bene evolulis osogue ad 4 omm
longis provisi, Perfgonium campanulatom. ambilicatum. album. nervis
virescenli-purpurascentibus usgque purpureis: tepala 68 mm o longa,
clliptica, apice cucuollata, exterioras gquam interiors paolo breviora, Fifo-

mepfo oo 4 petalorum longitudinis asequantia, inaequalia, per e LI

mm inter se connata of basi tepalorom adnata: exteriora linearia,
quam inleriora friangularia subbréviora: antherse 1.2 1.4 mon longae,
Mavae. Styplus brevis erassus: stigma sobeapitalom, Copsale oo 305 mm
diamelro, subsphaerica, perigonio persislenle cincla,

A Bracteolatm in affinitatem A, rabelli MUB. spectat; differl a spe-
cibus huius gregis imprimis bracteolis bene evolutis: differl ab A ro-
bheflo MLB. perigonio majore albo, ab L ombilicate BO1ss. perigonio
albio et foliorum vaginis laevibos, ab AL fibrose REGEL perigonio mullo
majore, ab A griffithinno Boiss. tepalis subaegqualibus gquorom interio-
res basi saceala manifeste carent.

Afphanistan Kabul: Unai; near village, dey slopes, 3000 m, 25.V1.1962,
HEDGE and WENDELRO 4548, holotype Bl isolvpe FE. — Ghagni; Ad lacom
Subzaly, inter Okak el Beheud, 2800 m, 6.VILI9G2, Recnisaen 17849 W, -
Bamion: Dareal Kalu, 2800 m, dry slopes, 27.VL1962, HEDGE amd WExDELRO
4679 RG: Bamian near the hotel, 2600 m. 26V 11962, HEpGE and WExDELRO
64 BG: Buloka, 2550 m, 12.VI1L1967, REciiNGeEnr 6969 W Dacrah-i Shikari,
inter Doab et Balola, 1600—2000 m, RECIINGER 16720 W,

Allium ionandrum WENDELEO, sp. nov, (Fig, 2.0 1)
Sect, Hoaemoprason TTERM.

Bulbus ovatlus usgque ad 2 cm digmelro; lunicae exteriores ecrassae
durae diffractne atro-brunnese, interiores numerosae  brunnescentes
usgue g

seae reticulato— librosae. Seapus solitarius vel seapi bing e
bulbis separalis tunica communi teelis, 20030 em alti, 1T 2.5 mm dia-
melro, = curvali, in siceo eostali, & purpureo-sulfusi, in quarla cir-
ciler  parle inferiore  vaginis  [oliorum  approximalis - glabris  lech,
Fotin 2, subopposita, seapum subaequantia vel co manifeste breviora,
1—2 mm lala, exlindrica. apice canaliculata. longitudinaliter coslata,
solida. glabra, margine laevin, Spatfo 8—12 mm longa, 4-loba. dis-
lincte rostrata, albo-hyalina, purpurea-nervosa, demum reflexa. [fm-

bella: hemisphaeriea, 2.5—35 em  dinmelro. mulliflors, densa: pedi-

celli nsque ad 2.5 cm longi, lenues. infra perigoninm inerassati, ebrace-
teolati. Perigoninm campanulalo-urceolatum. in siceo album, tepalis
apice purpurascenlibus, nervis vivescenli-purpureis; tepala inaequalia

Botl. Notizer, val, 121, 1968
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nerve basin versas valde inerassalo, exleriors o, 3.2 mm longa, i!llill-
i, :llﬁl"l.‘ roldundata, interiora o, 3.5 mm |||I15_::|L, angusle q'l|i|:|i|_",'|,
allenuala, oblusa, Filasento inaequalin, filiformia, inler se connala el
tepalis per o, &4 mm adnata; exteriora vix 4 mm longa, basi ulringue
denticulo provisa vel edenticulatla; interiora quam exteriora sublongiora,
utringue prope basin dente majore provisa; antherae ¢ 1T mm longae,
alroviolieene, Ovariem neclariis dislinelis provisum, laeve, Stylus fili-
formis, exserbus; sligma capilulabom, Capsala valvis 3 mm longis lali-
wsenle obeordalis Irrrn"m'.l. |I.'EI-:IJi."j I:l,'r:'\i.\ill,‘l'lﬁlilll.\i indlusa,

Species nova valde distineta facile recognoscenda A, lamondine WEN-
DELRO similis, o quo manifeste differt tunicis reticulato-fibrosis, flori-
bus minoribus, filamentis filiformibos, antheris exserlis atroviolaceis.

Afghanistan, Urgun: 35 km NW Urgan (32°52'%, 69°07°E) versus
Surmal (33727°N, 09°02°E), 2200—2400 m, L1ONLI967, RECHINGER 359135,
holotvpe W,

Allium longicollum WENDELEO, sp. nov, (Fig. 1 B, ()
Sect, Allium

Balbes unicus vel bini, interdum plores, 1,52 em diam.. ovoidei.
lunieis crassis brunneis reliculalo-fibrosis longicollis inclusi. Sceepus
LG—30 em longuos, & curvalns, costatus, juventute secus costas lenuoiter
puberulus, wsque ad tertiam partem inferiorem foliorom  vaginis =
pubescentibus tectus, Faolia 3, approximala, quam scapus breviora, 1—3
mun dimmetro, semicylindrica, secus costas indistinetas £ pilosw. Sperd fio
e 7o longas, valvis 2—3 acuminalis, hyalina, viridi-nervosa, mbeffa
hemisphaeriea usque  subsphaerica, multillora, densa; pedicelli sub-
avguiles, usgque ad 10 mm longi, basi bracteolali. Perigonion campann-
latum, album, viridi-pervosum, ombilicatom: epala e 4 mm longa,
apice cucalliabi, exteriori elliptico-oblonga usque oblonga, cymbiformia,
dorso omnino vel secos nervos lantum  seabrido-papillosa, interiora
aoblonga usque oblongo-spathulata, dorso Iaevia, Filomento 535 mm
longa, inter se connala et usque paulo supra basin lepalis adnata:
exleriora ¢ basi anguste ovato-lriangulari subulala: inleriora gquam
ex leriora tlltph:l laliora el uan It'[miu basi latiora. Ir‘il'll.‘-i[:iit']:llu. Clls-
pide mediana antheriferas dimidiom basis latae et dimidivme cuspidum
lateralivm filiformiuwm  longitudinis aequante. Sfgfos 1.5 mm longos:
stigmia eapitatum, Capenla valvis 85 mun latis vis & mm longis emargi-
natis. perigonio persistente cinela,
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A, Tengicothwin, A, diclposcordo YVEDERSEY et A, filidenti REGEL
proximum. Species nova ab gmbabus differl folioram vaginis o loliis
pubescenlibus el scapo juventule quidem pubescente; ab . diclyoscorda
.l|'|h|.|.|.h:'|' {li.[lll."rl .'\lltll.”":l ||'|.It“1.|r|_'. II[llii."n l"lHll\Ii‘ll'i]Pl.\ l_"t ]".'I'i.!'.:illllil'l |'||"||II_|['1_'_
ab A, filidente insuper differt folits non lslulosis el lepalis scabridis
vel scabride nervosis,

Afghanistan, Farab: inter Farali Rud et Dilaram, 27 km SE Fuarah
Bucd, 900 m, 241V 1967, HEcmixceEnr 33444 W, Kandahar; in collibus saxosis
44 km NE Qala Bist. 500 m, 20 V.67, BEcHvcEr 34761, holotvpe W 300 km
E Dilaram versus Girishk, 1050 m, 2LIV. 1967, RECHINGER 33532 W in saxosis
aridis 80 km W Kandahar, versus Girishk, 1100 m, 21.%. 1967, BECHINGER
F4823 W el lnewm actificinle “Arghandab Reservoir”™, e, 50 km N Kanduabhar,
P2 gaa, 23V 1967, REcHmxaeEr 34036 W 34 koo X Kandahar versous " Avehan-
dab Reservoir”, 1100—12000 m, 22—23.V. 1967, RECHINGER J4866 W in lapi-
dosis 10—20 km NE Kandahar, 1100 m; 26.V.1967, RECHINGER 35249 W:
i mende 16 ke SV Kandahar, 11000m, 22V, 14967, FREYTAG In RECHINGER $48:37
W, Tirin:: H—25 km S Tirin, versus Kandahar, 1800 m, 23.V.1067,
REcmscER 3531157 W

A, earvoli-henrici WENDELEO, sp. nov. (Fig, 2A, 1)

Sect. Melanecrommypnm WeEBR ¢l Berrn,

Bulbus sphaericus. 1.5—2 cm disnmelro; tunicie exteriores corincene,
nigrescentes, interiores tenuoiores, pallide bronnese, dense tenuiler ner-
vosae, longiludinaliter  lissae; bulbilli 1.5 em longi, eyvmbiformes,
rastrabi, flavi, nilentes. Scapous 8125 em longus, 153 mm diamelro,
leviter  curvalus, in sicco  distinele  costatus, ©  purpureo-sulfusus,
Foliee 1—2, quam scapus longiora, 4—8% mim lata, margine minute
scabrida, Spatha 1.5 cm longa, 4-loba. Umbella hemisphaerica usque
tasciculato—hemisphaerica. = mulliflora, densinseula; pedicelli inae-
quales. vsque ad 3 cm longi, tenues, Perigonivn caompanulatum, in
siceo in parte inferiore pallide bronnescenti—flavidum, in parle supe-
riore purpurascens ef atrins neervosum: lepala subinaequalia; oo 1 mm

longa, exteriora 3.5 mm lals, elliplica. oblusa, interiora aliquantum
breviorn, 4.5 mm lala, ovata, obtusa. Filamenta subinaequalia, dimi-
divm eirciter tepalorum longitudinis sequantia, per ¢. 1.5 mm inler se¢
connala el lepalis adnatu, exteriora e basi latiore subulata, interiora
sublongiora el duplo Latiora; antherae 2 mm longae. oblongae. flavae.
Oparigm ovoideo-cylindricum, viride, angulis indistinele verruculosis,
loculis 4-ovalatis. Sfyglos ¢ 2 mm longus, subulatus; stigma puneti.
forme, Capsaloa ignota,

Bot. Notiser, ol 121, 18
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A carali-heneici sine dubio Al coenflate WENDELBO alline sed ab eo
Lepalis majoribus inaequalibus, tribus inlerioribus ovalis, colore magis
purpurascente el filamentis dimidiom antum lepalorom longitudinis
aequantibus differl. In A cnculloto inflorescentin magis sphaerica e
pedicelli magis inaequales videntur.

Afehanistan Tirn: 42 km 5 Tivin (32740'N, 653°50°E), versns Kan-
dahar 31736°N, 63747 E1, 1800 m, '.’-'1."I-'_.HH’-?. REGHINGER 45053, holotype W,

Orozgan: [oter Tivin et Ovorgon (33700°N, 66"40°E), 24.V.1967, RECHINGER
32160 W,

The new species is named in honour of the editor of “Flora iraniea™,

the infaliguable colleclor professor Kani-Hewe Becmiscer who has

during his travels discovered many new Allimn species

Allium protensum WENDELRO, sp. nov, (Fig, 3

Sech. Melunocromnupum WEBE el BE

H.

Bielbus sphiericus, 2—3 em diametro; tunicae coriacens, apice in
fibras lissae, exleriores nigrae, sequentes purpurascenles, Seapus 10—
23 em allus, crassus, apice plerumgue crassissimus (usque ad 1.7 cm),
basin versus sensim allenwdus. Folin 3. quam seapus longiora, 1.5 em
lata, plana, margine minte seabrida. Spatha ¢ 2 cm longa, acuminalta,
Aovalvis, mbella sphaeriea, mulliflora, laxa (apertal: pedieelli valde
inaequales, longissimi, ei [lorum sledilivm 6—16 em longl, quam el
Horwm Ferlilivm circiler duplo longiores, apice clavalo-inerassali. Peri-
gominne lale campanulalum, in vivo pallide brunnescens nervis alriori-
bus. in siceo sordide album nervis purpurascentibus; tepala 78 (—10)
i longa. lineari-lanceolala nsgque lanceolata, oblusa usgue sabolblusa,
apice leviter involuta, post florendum erecta. nervo centrali non valde
incrassato, Filmende e, 23—3/4 tepalornm  longitudi

s meguantiag
i DBast Iriangulari subuolata: filamenta basi alternatim Iatiors inter se

per 1—15 mm connaly el basi perigonil adnota, Stglas non exsertus,
Filiformis. Owvarfom floraom fertilinm sphoericum, verrocalosum, stipi
Ltlum., Capsolu . 4 mm dismelro, stipitata,

Allio schubertii Zvco, similis sed scapo humiliore, [Noribos pallide
brunnescenlibus el ovario verrucoso ab eo diversum,

Afpghanistlan RBamimn: E of Navek on foad from Band-o Amie o
Fanjan, dry stony slopes, 2800 m, 30.VLI062, HEDGE amnd WENDELEO W,
4813, holotype BG, isotype E,

The new species is closely related to . sehubertii Zvcc. which ocours
in Libyva, Israel, and Syrin and is a2 much econrser plant with seape

ot Noblser, vol, 121, 1965
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30 10 650 e high and wilh much longer leaves, Judging from cullivated
malerial A, protensum has a pale brown lower whereas it is purplish
violel in o schbertiis (he latler also has an ovary with g wrinkled-
reticulale surface while it is verruculose in the former, Admittedly the
lwn species are very close to each other morphologically, and it is
thus interesting to node thal they are very widely separaled geogra-
|'|nhi!'.'1|!:h'. Records of A, sehubertii Trom Tran and [rag are based on
Wroing determinnlions.

Material from the Cenlral Asialic parl of USSR mosl probably belongs
to the new species, | have only seen one sheel from Tien Shan (Alejm-
b, leg, Bosparesko & Burkov) which seems to be identical with my
Afghan specimens.

Bt Xatlser, val, 121, 19068



A New Species of Corydalis Seet. Oocapnos

(Fumariaceae) from Tibet

By Frank Ludloe

British Musenm (XNatural History)
Lomdon

ABSTRACT

Corgdalis retingensiy LupLow, a fifth species of secl Ooeapnoes & Poroy,
i described From Beting, 9 km north of Lhasa, southeastern Tibet,

INTRODUCTIHON

The section Ouveapnoes M. Porov (1837) of Cergedalis L. differs [Tom
the other Asialic sections of Lhis large and intricate genos in having an
inflated capsule. a feature which led FEpnE to give it independent
goperic rank as Cysticorgdalis. WENDELEO  (19G6]  recognized Tour
species as belonging Lo this seclion, i € erassifolio Royee of Lhe
Kumaun Himalaya, € erossissima Casige of the northwestern Hima
laya. Karakoram and north-castern Hindukush, (. fedisehenloane
Becrr of the Tien Shan and Pamir-Alad in cenlral Asia and €, metedlion
WenpELgg of the north-caslern Hindukush, and he provided o key
te these, Whilst working in the Herbarium of the British Muoseom
iNatural History), London, on the rich material of Corgelafis assembled
here from the Himalayva and Tibel | recognized as o fifth and hitherto
GE SHEHRRIFF
and 1 had eollected in 1944 al Beling north of Lhasa. This extends the

undeseribed member of The seclion a species which GE

range of the section to southeastern Tibel, The material available is
admittedly far from perfect bol. sinee Tibel is no longer aceessible o
botanists, it seems desirable to publish o description of this new species,

Corydalis retingensis Lunnow. sp. nov.: (. crossifeline ROYLE ul
videtur affinis sed foliornm pinnis regulariter profunde pinnatilobis,
lobis obovatis apice rotundatis, distingnitur.

fhizome ramosum, apice peliolorum caulivmgue velustornm hasibus
istruetum. Caulis erectus, simplex, o 15 cm allus, basi juxta chizoma

Bat, Natl=apr, val, 19], 1068
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I omm dinm, sed apicem versus inerassalns 4 mm diam, Folin rodi-
erlive (unum solum visum| pinnata, 9—10 em longa peliolo 6—7 cm
Iut'lgn inelipso: |Ji|l|!m- b, eae Jll:_{i mmferioris o 3 cm |uh".£."|1' 'IJ(‘IIIHIIIIH

T—8 mm longo incluso, regulariler ]||'1:|I'1lli1|1' l:-i nalilobae, lobis o
L& 1 ||u|;,:i~. el 5 mun latis abovalis -.1|ri|':' rol wncdabis: |ri]1|i.'w jllH?‘I
hll“l‘ri[”'ih L, 2 em |Lr||,‘,.f;|L'. iltll{'l'iill'llll“.‘i Hilll]ll‘h ."\'l.‘ll h-“l:l.‘i[‘!'hhllli“i ||rh':.~|
paucioribus; pinna lerminalis his similis sed petiolulo 4 mm longo,
Foli canling quam radicalis breviora sed similiter lobata, infimum
e. 4 em longum peliolo 1.7 em Jongo ineluso; pinnis. subsessilibos;
folia superviora cum bracleis minora. Inflforeseentia lerminalis, brevis,
densa: Mores 10—12 albi Ill'l‘.li.l.'l‘”j.‘u ¢, 25 em longis .;Illi.l'l.'lli VETsLS
I

caleare 3.5 mm Iun;u ineluso: ]JI_‘I.HIH celera non visa, Shangeingm ]]II:I.-

Vil

I inerassalis, .ﬂ'r‘prh’rr o visa, Pelelien fn‘mfi:'r”r! ad 17 mm |1|IL:_:III'|'|

lanx postica % mm fonga, Styfas 2—2.5 mm lengus, panlo allenuatus,
persislens: stigma  lransverse quadrangulom,  S-papillosam,  Crpside
subglobosa, c. 2 em diam.: semina 8—10, nigra, nitida, rotondata,
1.5 mm dinm,

Tibet. Reting, ea. 95 koo N. of Lhasa (S0722N, 91728 F_|. 4.800 nu on

open seree,  flowers dirts white”, 1 Aung, 1944, Lvpnow & SmeErmrre 110594
(BM, holotype),

The material available is seanty, consisting of two specimens in rail,
a baasal leal and the spurred petal of a flower with its altached stanunal
phadange. The plant is, however, obviowsly distinet in Poliage Trom
other species of the section. Only €, eroassifolin RoyLeE s.str. has [olinge
bearing any resemblance, bul the coarse irregular lobing of the pinnate
lesves of €. prassifolin contrasts markedly wilh the regular lobing of
the pinnae in the Tibetan planl. Moveover in . relingensis the spur is
shorler than in any olher species of the seclion, being approximaltely
one-filth of the total length of the corolla. The quadrangular shape of
the stigma and the number of papillae agree with those of the other
species and, like them, (0 relingensis inhabils alpine scree,

LITERATURE CITED
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Placentation in Relation to Anatomy

By V. S, Rao

Pepartment of Bolany, Hamnorain Hoie Gollege
_".[.-l.11|||i_':|.. |!1|||:|.|r||.1.' 14, Indin

ABSTRACT

Frewr (1952 tries o interpret and redefine axile and parietal placentations
on an anatomical basis. This, however, introdoces complications and solves
no problem; in fact it introduces a problem where there is none. The placen-
tation in Burmannio posifla in velation o the anatomical aspects. proves the

superiority of the classieal defingtions of axile and pavietal placentafions.

Ever since Porr’s (1952) publication of his paper on placentalion,
a lendeney is noliceable among some authors o mix up placentation

o i purely lopographical basis with whal is just an interpretotion of

placentation on analmical grounds. This has stmelimes gone Lo such
an extent as to deseribe plocentotion purely on an anstomical basis,
For a taxonomist or general bolanist il is quite enough, and it should
e <o, il in o mulliloenlar ovary the ovules are arising [rom a cenlral
column of lissue, o eall i as axile |J|:|:‘4'||.!.'|.Iiut|.. The orientation of the
venlral bundles is immaterial to him, Similarly, if in o synearpouns uni-
locular avary. The ovales arise along the lines of junction of the carpels,
or [rom the inner margins of incomplete, inwardly projecting sepla,
he would call il as parielal placentalion, irrespeelive of the posilion
and orienlation of the ventral hundles,

According to Purr's (1852) definilions, in axile placentation, the
gynoecium is multicarpellary, syoncarpous and multilocolar: the pli-
centae are borne on the fused margins of the same ecarpel: the pla-
cenlae derive their vascular supply [rom the ventrals of the same
carpel; and the venlral bundles are inversely oriented with reference
to the floral axis and lie almost on the same radii as the dorsals. In
parictal placentation, the gynoecium is multicarpellary, synearpons and
uriloeular; the placentae are borne on the fosed marginsg of different
carpelss he placentae derive their vascular supply from venlrals of
different carpels; and the ventral bundles are normally oriented with

Bat. ¥Notiser, wvaol. 121, 1568
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relerence to the floral axis and he on different radii from those of the
dorsals, From the above, the points which have to be discussed are only
those relaling o the position and orientation of the ventral bondies,

Let ns now examine the condition in Bormanndeo poasillio, o plant
which atiracted the aathor’s attention on noticing a number of errors
of observation inoa recently published paper on ils floral anatomy.
Par (1966) states thal “although the ovary at the base is lrilocular and
the placentalion apparently axile, still il is fundamentally parietal. the
trilocular nature being merely a resull of the intruding placentace
meeting in the centre. . . . The orienlation and behavieur of the car-
pellary  venltrals is significanl in this contexl. They are normally
orienfed, and the ventrals of adjacent earpels fose to form the compeael
placental bundles a situation characteristic of parietal placentation
{fef. Purn 1952).7 This is the exael opposite of the unpublished obser-
valions of the present author on a very large number of flowers of
H. pusilla collected from Karjal and Khandala, The ventral bundles in
this species do nol have the normal orientalion at all, buot they show
i very clear, unmistakable, inverse orientation (Fig. 1, A and B). [ sent
i slide 1o Prof. Pesl for confirmation of my observalion and he agreed
that the ventral strands here are definitely with an inverse orienbation,
He also pointed ont that more or less similar conditions were found by
him in Cocorbitacene. Wrong observations have o tendency for being
perpebuated in literature and are nol congenial Tor the development of
correcl scientific inlerpretations. 1L is likely thal Par merely inferred,
wilhoul a close examinalion, Lhat the wventral bundles might have o
normial orientation and reported i as a0 slatement of Fact, just because
in the upper parl of the ovary there is a clear parietal placentalion,
I Gz, he gquotes Pemt’s paper quile irrelevently, The ovary, as inoa
number of olher families, is trilocular in the hasal parl and anilocolar
abowe, no doubl, bul the ventral bundles are inversely oriented.

I This conneetion, il is necessary Lo menlion The condition in Coeter-
bitercene, The qul‘lrhnlu'r}'j.' of the inferior ovary of this family is too
well known o be repealed here, Pome (1954) Tound that in nost mem-
boers of this family, the vascular bundle in the inner angle of the pla
cental ridge is inversely ortenled, This is the bundle which was called
the “internal bundle” in his descriptions, He discussed the “inlernal

Fig. 1. Phodlomicrographs ol transversal section through ovary of Burorennio pasilie,
showing inverse avientation of the vendral bundies of the carpels. A Low meagnifica
tion; By High magoilfication. The arrow poinks (o fhe sylem

Bot. Not e, val, 1211968
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bundles™ in detail and correctly inlerprefed them as venteal Dundles
occurring on septal cadii,. The placentation was regarded by him as
parictal in spite of the inverse oricntalion of those bundles, because
they are present on radii different from those of the dorsal bundles.
Alsoc in Cruciferae, Capparidoceae,  Papooaraceae, Moringocese  and

Pagsifloraceae the placentalion is parielal, bul the venleal bundles are

inverted. o fealure said ]J:r him Lo be characleristic of axile IJL'I:l'l'Ill'.I-
lion. Puri il]1{‘l']11‘i"l'd thal a change oecurred from an ancestral axile
placentalion to the parietal type, and thal the inversion is a relic of
past history sumehow retained,

I must be mentioned al the outset that Par did nol refer o Pusr's
paper on Cicarbituceae or to his accounts of the other families men-
lioned shove, He consulted Pumres paper on placentabion (19532) and
although this paper conlains the necessary informalion aboul Cuenr-
bitaeoae, no nolice was laken of it for 4.'1:T|‘L|:.'|I'i=.-iun. The condition in
Bormanaia pusilla is somewhal similae to thal in Cuewrbilaceae as
pointed oul by Puni in a personal communication, In this species, the
‘placentas’ are borne on inwardly projecting sepla formed by carpellary
margins. Towards the inner ends of the septa are the inversely oricnted
veniral bundles. Although Purt emphasizes that the orientation of the
ventral bundles is a very important feature, still in many families like
Caenrbitoceae, AL is the position on the seplal eadii thal made him
decide the tvpe of placentabion as parielal. 11 may be recalled that in
his definitions (Puki 19520 normal orientation of the ventral bhundles
is given as characleristic of parietal placentation, and the inverse orien-
lation as Lypical of axile placentation, bul apparently. where il did nol
suil his interpretation in any fonily. he ignored the emphasis on orien-
lation.

N shionld be perfectly aceeplable to call the placentalion in the lower
[rarl ol Lhe ovary of 12, Iflu:u'ﬁu as axile irruhiuu:li\'v al eonsideralions
ke Hhe mmethod of Tormation of he locali, and he !II:IL'I'IEtLI”IHI in the
|Ili!H't' |li_||" \\'EH._'I"{! |IH‘ l:l\'ill':ll.' III.‘I:_'iHHL'h |.4t|i|!1r|;'|||;1|‘. s Ililr'il'till “'i‘ll'l“l
going into the question of the orientaltion of the ventral bondles. The
latter point might be useful in speculations on the phylogeny ol pla-
centations but introdoces a confusion in plain deseriplions of placenta-
lion on topographical grounds. Even in bypieal cases of axile placenta-
fion all possible tvpes of fusions of ventral bundles are seen inomany
Famiilies () the two ventral bundles of each carpel remaining sepa-
rale, (2] lheir Fusion into o single strand that lies on the same radius
as The dorsal bundle, (3 [usion in pairs of adjacent ventral bundles

Rat, Motisir, val. 121, 1008
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ol different |:':||'|n'|.\. (4} Mision of the ventral bundles of all the carpels
intoa hollow exlinder, and (5} the division of the venleal slrands into
d vieving number of bundles, 11 is nol essenlial that in axile placenta-
tion the ovules are alwayvs supplicd by ventral bundles of the same
carpel. Somelimes in one and e same ovary we gel different types
of arrangements al different levels. Purt’s cireumseription of axile and
parictal placentalions introduces The noture of the vascalar bondles,
and i deing so, eonfusion as well. As shown by The example of Hoe-
mennia puasilla, some workers assume either inversion or normal orien-
intiom and draw disgrams accordingly to it in their material wilh
Purt’s definilions. It is oot in every plant that the ovienlation of the
venlral bundles is clearly seen, but in such a case il would be belter if
wirkers refrain from reporting assumplions as faets. Swasmy and PERTA-
sAMY (1964}, wha do nol alluch any special importanee 1o the inverse
orientalion of venlral bundles. are correcl in saving thal *the maorpholog-
Wil compactness of the vascular strands of a corpel and their delimita-
tion from the surrounding lissues vary widely with the tvpe of material
under study. - - - there are nomeroas examples where either the
|-|‘im::r':.- k_'l.']t'l'll or |:r'i|||:l1‘}' J]IIIIH'III l'l:I|1'IEI|::IIH'Itlh are ol 1:|I|.E}' less com-
pael and more dilfuse bul also theie mits more or less merge with the
surrounding tissues, Under sueh conditions, the determination of (he
xyle

n-phloem axis in relation (o orientation becomes a matter of sub-
jeetive and binssed judgement.” Burmanio posilla, however, forlunalely
is ol sueh oo plant, and shows g very definite inverse orvienbialion as
shown in the ‘untonched™ photographs (Fig, 1), I is really @ sarprise
how Par ealls then as normally orlented,

Porgn (1952 stales thal if the multilocular condition s hrought abool
by Tusion of p|.'|1_'|rul:|| FEios u|||:l.' andd 1ol II::\' fusion of -.-,-u.r|u-ll;||'_~.-
margins, we are justilied in interpreting the placentalion as parietal,
But il is not adways possible to distinguish between placental tissoe and
airpellary tsspe. There are many plands in which one cannot be cerkain
where one ends and the olher begins. Puni’s assumplion that the ven-
teal bundle marks the limit of the carpellary tissue cannol be correet,
becavse then one has ooassume Thal the venleal bondle runs ol he
extreme margin of o carpel and that there is no carpellary tissue bheyond
it, The venteal bundles do not run at the extreme margin of the carpel,
They are more or less intramarginal and at least some carpellary tissue
must exist bevand il The term placenta has been indiseriminalely used
by many sulhors, EaMies (1961 p. 205 is of the opinion that the lerm

Ttat, Nobizér, vil, 121, 11HS
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placenla should be loosely used for the Terlile area of o carpel or of
united ecarpels, and he defines placentalion s the pallern of ovule
arrangement on the carpel.
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Inventering av Blekinges flora 1958—-1968 —
resultat och metodik

(Investigation of the Flora in the Provinee of
Blekinge 1958—68 — Results and Methods)

By Bjorn E. Berglund

Institute of Cluaternary Gealogy

University ol Lund

ABSTRACT

In the vear of 1938 “Sekbionen Blekinges Flora” was starled within e
Lund Botanical Society, The purpose of this Section is to investigate the
distribition of the vascalar plants and their communities in the provinee of
Blekinge, southeastern Sweden. The investigalion unils are parishes which
are divided inlo sections with an area of 2 o 3 sgoare Kilometres, The
botanical activity by the participants in this team-work is shown with @ neap,
where shaded areas indicate where investigations are going on. The mapping
resull for a planl (Steflaria holostea) whose requeneics (hreee grades are
useed] within each seetion are noted during the field work is shown, About
60 species of plant geographical interest are being mapped in this way. The
resulls of the field work will be published successively in o series started in
1862 (Hol, Natiser 115].

Viiren 1958 hildades - Seklionen Blekinges Floras inom Lunds Bola-
niska Forening med uppgift all leda alforskandet av den blekingska
Kirlviixtlloran (se Dol Noliser 1808 sid. 479—481). Ell decennmnm har
[orflutit sedan dess, varlor det fions anledoing sttt redogara e arbelet
under denmna Hdsperiod.

Aktivitelen inom seklionen inlensilierades [Hrsl i |:H"H'jull av G-
fanlet, Hidl‘ug:,uulv orsak hartill var anordnandet oy diskussionssanman-

en under vinterhalvacel, varvid siieskilt Giltmetodik men dyven axo-
nomiska problem togs upp till behandling, For all appritthalla kon-
tukt mellan invenlerarna under det dn vikligare sommarhalvarel har
exkursioner foretagits varje ar sedan 1961 i olika delar av landskapet.
Aven da har metodiragorna spelal en stor roll, eftersom en enhetlig
Fillmetodik anselts vara ayv stiesta belydelse [or en invenlering av della
slag. Under de senaste fem dren har bolaniska invenleringar |m:ln";i|| i

B, Notiser, vol, 121, 1908
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el 20-tal socknar av ett molsvarande antal botanister, flertalel koutng
fll Tounds universilel men nagra boende 1 Blekimge, De omraden, 1 vilka
undersikningar éir pabor jade resp. avslutade, redovisas pa kartan Fig, 1.
Av denna [ramgar atl myekel sma omraden dr slolinventerade. vilket
far ses mol bakgrunden av oall {lertalel bolanister har bleking
teringen som en hobby vid sidan av andra kanske mera betvdelsefulla

Iyen-

sommnurarheten.

Publiceringsverksambeten har niill och jEmnt kommil igang. Da sek-
tiomen bildades foreslogs. all inventeringsresultaten skulle samlas i en
serie. o Bidrag till Blekinges floeas, 1 denna har hibintills endast otkom-
mil nr. 1—3, B. E, BErGLUND: Vegetation pa tn Senoren [—I11 (Bol,
Notiser 115—116, 1962 —15963). Under de senaste aren har stor osiker-
het vatl betriffande lampligl publiceringstonum, Eftersom loristiska
beskrivoningar av denna art bir ingéd i nagon svensksprakig publikation
torde den omredigerade Fauna och Flora, Svensk Botanisk Tidskrift
eller en planerad naturvardsarsbok. Blekinges Nalor, vara limpliga
fiir sektionens behoy,

Fiiltarbetel har £l ekonomiskl stid genom i allminhel arliga anslag
Iran HiIH}:l. I“}'Hiil__L:E"Elt-lihl-i':l .‘\':'i.":-i'.'l:lu'l;. Sekiionen har aven Fall .'|||h|,'|;:
fise sin verksambetl ran Hierla-Belzius hlil}l‘]ll]il‘llﬂlllj och fran Fon-
derna [or Dlekingsk hembygdsforskning,

Inventeringsmetodik

Eflersom falimelodiken r\ki‘l_i{'l‘ .\.'I;; nigsol fran den som anviinds vid

invenleringar i Skane konvmer den hite att beskreivas | korlhel (den ay-

viker ocksa fran del fGrsta arbelsprogrammel publiceral § Bol, Noliser
1o, En utfarlizare handledning finns stenciterad och tillhandahalles
av sektionen. Metodiken dGr elt gemensaml resullat av blekingebotanis
ternas diskussioner under 1960-1alets hicjan. och den har no provals
i Fill uneder ett flertal ar. Frimst skiljer den sig Iran den skianska
melodiken genom invenleringssektionernas mindre storlek och genom
all frekvenser beriiknas 10r en gropp vixtgeograliskt intressanta arter,
Invenleringen har Gl syfte all kartera dels de enskilda arternas fore-
komster, dels olika vixtsambillens athrednimge  (dversikihsa vegela-
lHonskarleringar ar onskvicda). Det (Orhallandet, att Blekinge ulgie ell
grinsomride mellan etl sydligt fdellivskogsomrade och el nordligl
barrskogsomrade, understryker betydelsen av denna dubbelsidiga in-
venlering, Hirigenom bie ocksa resultaten [ stéere dokomentariskl
viirde, vilkel dr av sldesta betvdelse §oen lid, did landskapel haller pa
all omvandlas,

Hat, Notiser, ol 121, 198
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1. Blekinge indelal § 36 invenleringsenbeter, Omrddenas namn. areal och in-
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Asarum (112 km?®) Jame NiLssow, Fmskede

karlshamn (16 lam®) Thensainama

Hallaryd (76 kin®) LENNART MAxssox. Asarum

Arwd (9 km?) Ixevar Nomoes, Uppsala (skargdrden)

(Mjebhult (73 km®)

Brakne-Haoby (173 km#| CARL-ERIK NyLaspenr, Bomnelw och

Hosxie Lijecres, Lond
Bavkarvd (102 km®)
Fonpeby s (171 kin?) --

Ronmely st (B4 k) CvE Aoy, Lo

Listerby (48 km® Haxs WacHTMESTER, Wanldsa
Edestod (33 km®) Ihemsammie

Hjortsherga (o km®) ensammnie

Fvang (1446 km®)

Erimgshivda {121 km?|

Sillliovda (101 km®) STEN Hespaiex. Lunal
Fridlevstad (102 lm?)

i 1Torkicla (31 km?| Iams WAcHTMEISTER YWambisa

Nilttraby (44 km) Mars SoMessox, Lund och
BenaT Lusisne, Siringmds

Karlskrona (0 km?) LEXSART MarTssox. Karlskrona
Radelw (129 kin® o Flasesian, Loumed
Augerum 1110 km# LExxART MaTTssox, Rarlskrona
Lisen (40 km?*) Kamrs Brusssenc, Lund
Ramdala (83 km?) Badiey BERGLUND, Lund
Timjh (88 Lmd| Kanry Birurssaene, Lund
Kristinnopel (92 km*} MartaNsE Owssox, Jiamja och

Bo svexssox, Lund

i Torhaomn (66 km?) Batiry BErorusn, Lund

Kariskrona skirgard: Murko, Hassba,  Haxs ResEMark, Lund (S{urkd) och
Aspi, Tjurkd (12 km?¥) Bitiey BeroaLusp, Lund [Ovrigt)

Bat, Notl=zer, wal, 131, 17955



2490} BIIRN E. BERGLUNID

Socknarna anviinds som grund (Ge den forsin indelingen av land-
h!i:lpl'l; vissa smdirre socknar 1 skiirgarden har dock slagils samnian,
i,ululhl-i.qwi komuer tl.:il"igvl‘mlll alt omfutla 36 invenlteringsenheter, Pa
srund av dessas slorlek maste de emellertid indelas i seklioner med en
areal av 2—3 km= Sektionsstorleken dir vald sa. att en =lokal: |=en
prick) pa en vibredningskarta fiw hela bandskapet @ skala 12 5000000
skall ungeficlizen motsvara en sekbon. Varje sckbion bir inom sig
eyl s manga vegelalionslyper som mdjligl men ef innehalla alliGe
.akm']m. naturgeogralisha konleaster, Seklionsindelningen granskas och
sodkiinnes av sekreteraren 1@ Sektionen Blekinges Flora, Follstindiga
artlistar uppriillas [Gr varcje inom seklionen rekommande viixtsamn-
hiillle och kompletteras efler sfnkamnings av sektlonen med lokal-
angivelser e lillkommande enskilda arter. Posilioner anges sa exakl
som mdijligh oeh himfires alltid G opogealiska kartan @ skala 1250 000,
som finns ulgiven (e hela landskapel,

Eftersom [rekvensskillnader i en arls ulbredning G minst lika vik-
fimsen hor el B0-tal visigeozraliskl

liga som den absoluta uthredningsg
intressanta arter wlvalls, Or vilka (rekvenser berdiknas, Bland dessa
arler [inns representanter for nordliga, vistiiga, svdliga och sydiistliga
foraclement  fimte arter larakieristiska e orbergsterriing  (stiiere
delen av Blekinge) och kalkomreaden (Listerhalvdng. Artlistan har fol-
jande ulseende.

Borealn arter med @ allminhet nordlig athredning 1 Blekinga: Coarex
magellanica, U, pauciflore, Equiselum siledicnm, Geraninm silvaticnm,
Lycopodivm annoelinnm, Melampygrim sifoalicum,  Linnaea boreelis,
Parncssine pedustreis, FBamisehio seconda, Rubos choamoemoras, Scheoch-
zeria podustris och Trodlivs europoeis,

Allantiska arter med vistliz utbredning: Galivim heregnicam, Juncos
squnrrosug och Narthecium ossifrogum.

Subatlantiska arler med svdlig uthredning: Aliem searodopeasan,
A, pineale, Coardanrine  hirsod, l"rjrlrj“.:'phurrrx CIIeSOE TS, Hrrr.ln_rjlru.l.r
europacirs, Geroiem fucidum, Hederea helie, Hyperieum hudfosum,
Lonicera periclymernim, Melica wniflorn, Gnoenis repens, Orchis morio,
Serratufa tinctoria, Teesdalio nmdicandis och Trifefinm striatum,

Allmiiint sydliga arter: Allinm oferaeewmm, Anemone ranonculoides,
Arniea maontana, Cordamine anvara, Caorer panicilota, Chaeropigpiiom
temudmm, Dentarice boldbifera, Enpetorivm cannabimem, Gagen spedln-
cert, Galitnn aderatum, Geeanfume sanguinenm, Lamiom galeabdolon,
Leathyrus niger, Mercurialis perennis, Orclis moscala, Pruns spinosa,
Spergula vernalis och Stellaria holostea,

Bisl. Nokiser, val. 13§, 068
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Stellaria holostea ey

Fig. 9 Ulbeedningen ay
Atellarie holostea 0 osyd-
il Blekinge istddra e
len ay Jdim o koman)
ciligl en prelminie  in-
venlering needd anviindning
av frekvensskala,  Inom
slpeckat amedde dr arten
mllnin, dnom grovprickal
Bimligen allmein oeh inom
fingrickal sallsvnl. Genom
ilenna karteringsmel ol
framitrider artens koneon-
trmlion fill den ]I-I-\\ihdl:.:'b-
rika Kusthygden tudligare
an vad som skolle skett
Vid vanliz konrlering

kontinentala arter med sydlig-syddstlig uthredning: Cirstum ecanle,
Cynanchum vineeloricum, Gagea minfme, Gppeophilo muoralis, Heli-
clirgsim arenaricn, Melampyram  pemaorosum, Seorsonera faomilis,
Veronica spicatu och Vieto eassabicn,

Ovriga arler: Carer psendocyperus, Doclyglorchis sambucing, 1r in-
carnita, Drosera infernredin, Sedom anneem oele Visearie of pina.

D anviinda frekvensskalan grondar sig pa loljande definibion av
viixlokal: en lokal skall anses ha en radie av 200 m oeh (6 jakiligen
vara mer @dn A m alskild rdo en annan lokal,

1—2 lokaler: sillsyni

d—4 lokaler: timbigen allmiin

=3 lokaler: allmin.

Resultatet av oen frekvenskarlering av Seflarin hofostea illnstreras

1 Fig. 2,
I handledningen [ir invenleringar understrykes ocksa viiedet av

Bol, Noter, vol. 120, 1S
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dokumentation genom beliiggexemplar och foton av o vaxtsambhiillen,
Inom vissa omraden GJimjo. Senoren i Bomdala, Tornoviksomreadet i
Brikne-Hoby) har dversiktliga  vegelationskarteringar utforls 1 sam-
band med del (loristiska faltarbetel, Dessa har el sirskill stort doku-
mentariskt viirde,

Inventeringsresultaten dverfires av varje botanist fran filthoken till
el register med Iryekta korl e varje socken. Sirskilda regler finns
fir denna registeering, Kortladorna kommer senare all sammandieas
Lill el centrall karlolek med albredningskartor.

H:’Iflll‘”i{l (i har de bholaniska '||H.'|.~I'|I1'|'i]i;_,’:i1'll:| fall sior ]wl:.':lt.-].\.:'
Fir Fanets natuevardsverksamhel, Seklionens sakkunskap har av Nins-
styrelsen lagits | ansprak vid uppriittandet av en »Fredoingsplans for
Blekinge (sammanstilld av lantmidare Davip ABErG 1966). Flera av
batanislerna har hafl personliga nalurvardsuppdrag, bla, invenleringar
i samband med wleedningar foe bildande av natorreserval, Vegelalions-
karleringar har dirvid syonerligen stort viiede,

Bet, Natiser, vol 120, 1968



Brief Articles and Reports

Nva fynd av Alchemilla eymatophylla Juz.
(New Records of Alchemilla eymatophylla Juz, in Sweden)

ABSTHACT. Alchemilla cgmedophpiia Jve, which in Sweden has: ils
muin distribulion area in the Provinee of Hilsingland, is reported [rom other
localities: near Stockhobin aod wear the wwn of Boden in N, Sweden. [0 has
also been collected near the town of Kiroopa and in the Ruskols Yalley and al
Armasjirei in the Overtorned region in northernmost Sweden and in the lown
of Luedvika, Thalecarlin.

Fir nagra ar sedan meddelade jag (Hyrasner 1961 ett par Ty av Alefie-
arifler cymatopdyiin, som jag giort i Stockliolms-teakten, alllsd inom ettt om-
rivde. varifrin arten of Hdigare var kiind, Fastin jag sedan dess inle haft all
Fille atl svstemaliskt efferforska den inom ndmnda trakt, kunde jag dock vid
exkursioner dir under dren 1962 och 1963 finna den pa fre nyva lokaler, alla
Hliksom den 1961 whmada Fagers ji-lokalen) inom aovarande Farsta [orsam-
ling, nitmligen wirn Fagersjovigen mellan Fi

Hakoringen, vid
Farsta ghrd och slutligen pd motsatin sidon av Magelongon Voom Agestabiron,
[retta kan kKnappast (vdas annorlonda fin ol arten @ trakiten kring Magelhmgen
(elit fiven min Hoddinge-lokal hort har el et stabiliserat forelomstomrade,
vars dlder v nu kan hediimas och vars ulstrickning aterstor atl otlorska, Ay
stamedel mellan de vitersta av mina Pyndplatser Giv e mer an e, 4 ki,

Artens vikoste (Orckomstomreide var enligh Samverssoxs framstillning 161
stngland, oeh artens stora Frelvens dar hae hlivil Soon meen palag

B Eenam
de i Riksmnseet (5] Hggande stora insamlingar, som M. ExastenT gjovde dir
13— 1950. Utom en ofantlig skied frin Delsbo samt falrika kollekter Pein
de redan i SasmuElssoxs [Drieckning upplagnon. socknarna: Norvha, Bjuriker,
Hassela, Forsa samt Hodiksvalls stad innchalla Exesreprs samlingar arlen
fran Loos, Firvsd, Ljosdal cch Firila, Okningen oy oanbalel lokaler (ramgir
vidd en pimfarelse mellan SAMUErssoss karla (19430 och HreTeExs (19501,

I sina huvioddreag stimma dock de hada kartorna dverens: vid som Gllkom-
mit efter 1943 §ir hlott en utfylnad inom forul Kinda centra. P sanoma sqatl
har den viistra av de Dada Jamtlindska Tokalgrapperna §omagon man vidgals
genom insamlingar av T Ssrn pa magen nachiggande lokaler vid Enafors

Bk, Notiser, vol. 121, 18
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Mamol ultanfor denns eéijong Faller ettt fvnd @ Follinge: Skarvingens by, belag
el et ex. i 5 samial av Lo SToisneeEnG 1943, Fran Dalornn, dir SAavELssos
endast kinde den fran Ore, niro Hilsinge-grinsen, ha ALsQuist & Baoimesas
separe pubdiceral oo av den sistodimnde glovd el bestimd kollelt Pran Lod-
viki sl

Vid el bestk i@ Boden vid midsommar 1966 fann jug vid en liten promenad
kring pirnvigsstalionen pa oen fHga natoelig dngsouack en vacker grupp av
1. cynurfoplafie, vicande 1 sillskap med bla, A, mieans och A, Wichorae:
[renna Trin f6rst ndimnda atbredningsomriden langt avigsna lokal Gr ennel-
leetid inte artens nordligaste. 1 osin uppsats om floran Overtorned-traklen i
Norrhollen meddelade nimligen LéssovisT (19640 el fynd av arlen | Owver-
lornea, 1 Ruskola-dalen sratl nira en kallkilla § lundortad skog:, 1 enosam-
ling av Alchemillae, som LONXOYIST siint mig men som jag orst nvligen haft
ld otl genomgi, fann jag anou en Kollek! frian samma socken: Armasjicy,
landsviigsdikel vid Luognels ghed, DLV 186D

Arten har dock, enligh belagg i 5, vedin tidigare samlats dnon Bngre norrul:
e Diggse niimbigen bva cackra insomlingor, gjordn av E. AspLUxn 1988 och
1952, fean Kiruna: Kondukldesgalan, ruderalmark, vesp. griismatia. Foee
kemstsittel erinrar alltsa mycket om del vid Boden, och @ Dadda fallen Hgger
del ndrmast all Ginka b jirnvagen som formedlare, direkt eller indirekl, av
spridoingen. Den nyvss piimanda Buskola-kollekten kan ju o andree sidan
fvekas ol For en snalucligs Brekomst: dven A mfedrs niamns emellerlid av
LixxovisT Lo, [ likariad isnomvma?) lokal 1 Roskoba-dalen, och denpa arct
kan ju dver huvod taget inte riknas som indigen hos oss. Sdkerligen giller
detty dven A, cgoerfoplgii, st som Gven. SAMUELSSON wusad. men uppenbar-
hgen dr del For ldigl abl seka faststilln dennas spridnimgsviigar oeh osprid
ningshistoria hos oss, Av alll att diima skall den visa sig finnas poo atskilligt
fleva platser in hitlills kKant och inom vitt skilda cmreaden. En ndrmare noder-
sibkning av Norrbottens kostland svoes Lex. dver huvid Kunno ge en el del
i Treaga ome Alehemiia-floran viterst litet dr hir samldal, och redan den
lilla glond jag fick av den vid Boden syoles myveket lovande,

Higsl sannolikl star A egardophyila att finoa dven § Findand; mdjligen
iz Bl etl par exemplar som jog sett men Tonndb B0 ofallstiadign (o ¢n
siiker bestimning, Arten dr cmellertid enligt Juzepcave 19539 funnen 1 nord-
Figaste Myska karelen (Kk) paoelt par stillen vid mynningen oy Kandabaksja-
viken, For oveigl har den bell nyvligen (Faimses 1967 rapporierats som ny
fir Twskland (Croltendor! § Evegelirge] .

Jag Kan Gl sist B odetta sammanhang aiimma, atl and  LdssovisTs hittalls
chestimea samlingar fran Overlorneds fanns Gven en kollektl fran Malarengi
VL1960, som jag o] tvekar ommoall foea G AL propingue. Dennse Gr i
Sverige forul of Kind norcdliganre Gn Fantland  (die den teakivis e ovanligh
el Angermantand med undantag O en Iokal @ Toroe Lappmark; liksom
Loegardoplyla Gr den nimligen (enligh SasveissoN) samlad pa en grishinda
vid en stalion. i detta Tall Vassijaoree, Riksgrinshanans sinlioner skulle antay-
ligen hijuda pa Plers dverrsskoingar i Afchemilfa-vig om oej deras grasmattor
sloges so tidigt som atminstone varit fallel, nir jag velat prova ain Iveha dir.
Aven denna art @ enligh Juzercgrs funnen vid Kandalaks javiken, vid s jilva

Tt Jatisor, volo 121, 1006
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poleirkeln, alltss lingt fran de oy SasuBLSsox kinda dstligaste lokalerna pai
Rarelska ndésel. EMer hans Gd ha ocmellectid atskilliga fvmd oy arten gjorts
dven i Finland, sirskill @ Kajanska Osterbotlen (Kalnu: se Jaias 1965).

EURAMMENFASSUNG. Die guersl von SamuvELssox [ir schweden nach-
sewicsene Art Alehemille cymatophglle hat dort, wie er schon feststellle, dhre
Hauptverbreitung in der stidnoreliindischen Proving Halsingland, was duceh
grosse FEinsammlongen von M. ExGstenT in den Jahren 1943—350 noch mehr
hervorgehoben wurde: vl die Karten bel SasvveELssos 1940 und HeoTex 1950,
Ausserhalle dicses Gebietes kannle SAMUELSSON diese Arl von emer Lokalitit
in der Proving Dalorna (Ore, nahe der Grenze von Hilsinglowl) sowie aus
verstreilen Standorten in den Provineen  Narke, Vastmoanlond, Medelpad,
Angermanland omd Bomtland, Ein pase von omie i der Stockholmer  Gegend
selundene Lokalen habe ich ime dabhre 19681 pobliziert, uncd hier habe ich
spafer diese Art poch in ein paar benachbarten Lokalititen gefunden, Wih-
red eines Aulenthalles im Sommer TG 0 der Stadl Boden in Norerbol -
ten. iler nordostlichsten Proving Sehwedens, fand ich sinen kleinen aber wolil-
eniwickelten Bestand von A, cpmatophylio, also weil von den nocdlichsten
vl SasUELssoN genannlen Fundorten. Spiter hat es sich aber gegeigl, dass
dic Art schon 1949 wnd 1952 in der XNihe der Eisenbahnstation der Stadl

Kiruna in Torne Lappmark [¢. 67750 n.Br.) von K ASPLUSD  pesanvmelt
wuride! iberdies ist die Arl aus Norrbotten von einem sehir nardlichen Stanad
ort (Huskola in Kirchspiel Overtorned, ¢ 66°720° n.Br.) von O, LONNgyisT 1964
prublizierl worden, und ans demselben Kirchspiel legl noch ein nicht (riher
veroffenthichive Fund [aus Armasjirvi) desselben Sammlers vor, Weiler siiad-
lich worde die Al in Dalarna, in der Stodl Ludvika, von G, BHIBEsSUAN gefun.
den (ALMQUIST & BaorEsax 19600, Die Arl sl noch nicht in Finnland fest-
gestellt worden. Pagegen sind von Jezercerk avs dem ndrdlichsten Teile von
Bussisch Rarelen (bei dem handalakscha-Bosen des Weissen Meeres) ein paar
Fonde pulslizierl waorden.

La dden Arten, die JUzepeczUE auns dieser Gegend milgeleill Lol gehiart auch
Alcfemifla propingaa, Diese Arl worde inoden letzien Jalieen an mehreren
Cirten im dnneren Finoland  (Proving Ostrobotinia kajanensis) gefunden (s
Barle bod Japas LOES) also weil von den Gstlichsten von den Sasiveissos be
kannten fennoskandischen Foundorten, In Schweden ast diecse Art in Jim Dasd
siemlich haubig, dibrigens war sie aber our aos verstrealen Lokalitaten in
Mittelsehweden (s, karte bei SAMUELSSON TS) und einem vinzigen Lokal im
nacdbichsten Torme Lappmark (Station Vassijaure bei der norwegisclhien Grenee)
bekannt. Neulich foand deh sie aber anler anbestimotem Afefiemilla-Malerial,
das O LasaovisT bed Malarengi in Overtorned, Norehbollon, gesammell Dl

et o el L prapinegees dief ten ine novdbichsten Sehweden cine
griasere Verhbreitung haben als bisher hekannt s,

Citermd litteralur

AvapgursT, B & Batmisax, G V0. TillEige Gl Dalarnas flora, Sviensk ol Tidskr.
ad: 1—dis

FROOXER, 5 1067, Drei cerzgebirgische Alchemilla-Sippen nen fur Deutschland. —

Ber, Arleeilsgemeinschall Sachs. Belaniker, N, 7 18 279—281,

Raot, Nuotizer, vol. 121, 1068
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Huerex, . L Allas owver viixbernas ulbredning i Norden, Fanerogamer och orm-

hunlsviister, — Stockholm.

Hyrasoer, N WL Alchemills oymadophylln @ Stockholmstraklen, Buol, Noliser
L1 d63—A61.

Japas, 1. 1965 Soori kasvikirje. 11, — Helsinki (Keuru).

JUZEPGZOK, 5. Y. 19539, Alchimilla L. — In: Flora Murmanskoj Oblasti. 1V, — Moskva
& Leningrusl,

Libssgvisr, O 1964 Floran § Overtornedtrakicn i Norrbotlen, — Svensk Bob. Tidskr,

O 3T I—L0s,
sSamuerssox, G 1993 Die Verbreitung der Alchemilla-Arten aos der Volgareis-Greoppe
in Nordeuropn (Fennoskaodien and DEpemack:. Avia Phylogeogr. Suec, 16

NILS HYLANDER

En ny lokal for Veronica praecox i Skane

(A New Find of Veroniea praecox AlL in Scania, South Sweden)

ABSTRACT., — Vieropico proecox Avl: is reporled (rom the Parish of
V. Karaby in Scania, Sonth Sweden,

Vieromien proceor. ALl har ander vare id rapporcterals fean Gotland av Hay
LANDER (19411, frin Dland av ALBERTSON (1944) och STERNER ({19468) och
from Skine av Megker (19300, Medan arvien g Gotland och Oland fic funnen
pd alvarmark, dire den i Skane el akevogiis, MErker lann den pa tvi lokaler,
Stivie sn, Lunchieker och V. Karaby sn, Jonstorp.

Tillsammans med professor Niws HyeaxpeEr studerade jag den 12 maj 1968
den fean Veronden hederdfolio nyss abspaltade Voo soddo bt Boda arterna Fove-
Kovm [lerstides vikligh, Vid el stopp foe all iovendera flovan §oell eagfill pa
miveket e samd V. Karaby s, 100 m dster nm gambs Ed-vigen pa Bjirns-
torps gard, fanns forotom nysswamada arter dven V. briphgfio vik gt och 11 var
storg dverraskning fven efl tiotnl vilutvecklade 10— 15 cm hign plantor ay
den sillan funnn Veronfea praccor. Denna nyva lokal lgger ea 3 ki wiister om
MerkeErs fran samma socken,

Andra ogris | somma raghker var bl Sexifraga tridociylites, Comeding
nelcrocarpe, Veronien persicr, V., agrestis oche V, aroensis, Anndirkningsvart dr
ald saviil pa Oand som dven pia viistens enstaka Pyndplatser T England S
froger Ieidwctytites och Veroniea feephigfla uppges som fGljearier.

Drettan Fynd verifierar MERRERs upplallning atb Veronica proecor lar el
vidare uthredningsomrade pa Eitka sandjordar i@ viistra och sodra Skine. Arlens
tidign och korta utvecklingsperiod farsvarar apptickt och identifikation, Den
fir diven sviar all alerfinna po Lidigare lekoler,

Bt N otiser, vol, 121, 19
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Botanisk litteratur
( Botanical Literature)

Hutgary O snd Pasreantn ke Results of Field Experiments on
the Eeonlogy of Pine, Spruce and Birch. Commuuicationes
Tnstituti Forestalis FPennine 4.1, 135 pp.

Peatland drainage is an aclivity of greal importance for Finland s ceconomy.
A large part of the resources available for silvienltural improvement will e

psi onn Uwe peatlands aind g considerable part of Poluve forvest vields will e
baken [romn these aress. [E is thus nob surprising: thal research into problems
periwining to plant growth on peatlands, both drained and audrained, is very
active in Finkuwd, Muoch of the earlier work has been reviewed by HEIRUBRAINEN
1964 {in International Review of Forestry Research, Vol 1) butl the highly
praclical scope of much of the peatlund  expermoentation may leasd  mmny
reologists to overlook the reports on Finnish peatland research as sonrces of
basic ecologeial information. Ouwe example of this type of research s Heise-
rAaIsES's elegant investigation of the waler consumplion of tree-stands on peat
Laneds, by following the dailly Fluetuations in grouod weater level (Acta Forest.
Fenn, 76, 3—16, 1964 . Another and more comprehensive study s 1he paper
presended in the headline alwove, This paper reports extensive series of eoo-
logical experiments mainly carvicd out in 1962, 1963 amd 1964 within lwe
different areas, Vilppula o southern Finland (627 lal N} and Kivaloe in
northiern Finland, ool far from the Arvetic Cirele. The stadies were enreied
ol in pine, spruce, and birch stands established on peatlands drained eaclier,

The following ecologiwes] Duefors were varied:; gropond . waler level jat 14,
a0 3 oo 70 eme below scil surface), soil lemperalure (by cooling the grouna,
see below), air temperatare by inelosing whole trees in plastie fents) and
nutrienl level by adding o NPK [eetiliser ol o suitable rale]. In addition to
these experimental changes, varions elimatic and oller factors were recorded
Hedght growth and stem growth were mensared af close intervals, the stem
growlh measurements by dendrometer tapes,

Cooling the ground sounds diffieall, bul the aothors have bekled  (he
problem in an intéresting wave After preliminary experiments with varioons
cover materials, they found that the most efficient way of cooling was 1o
riemove Lhe snow in the winler so as (o et the winler cold penctrate deep
inde the soil, Then, in lale winter, cover malerial sueh as straw or low
bumificd Sphagaim peal was applied over e ground, retavding the melting
of the snow econsiderably in e spring. Soil frost disappeared one o three
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months later on the conled ground than on the control ploks, OF course here
my I eifects of (he eovering ofher than o the sofl temperatores and there-
fore the authors land oul separate controls with the same ocover material,
bagt applicd in iin hefore snow fall. In this way they el to have se-
parated the mulehing effect from the effect on soil lemperature,

The resulls of the investigalion are presented partly in talldes and partly in
dingrams, In lhis review only o few ilems of particelar ecologicnl inlerest can
be menticoed. Ooe soch observalion s that the soil emperature secmed (o
bave rather lithle effect on tree growth, while an increase in air lemperalure
specided up the growlh-rade considerably in the early stages — although growth
Legan almost simultaneously oulside the plastie tents, "The trees in lent ceased
grawlth earlier and (heic lotal growth was nol vers diffevent. Precipilation
amd air homidity had a0 measorable positive effect on growlh, although
weker than that of temperature. Dry periods decreased the rate of dismeter
growlh, even on plols where the groond waler evel was 10 em below soil
surluce. The aonthors disewss e technieal difficaltics of separvating growth
friom swelling of the trimk and seem o be ol the opinion that drooght really
alfected growth, Of (he varioos ground water levels, 30 and 50 cm appear
to be optimum oo fertiliecd  plots. wliile 700 cme plots often showed o lowe
growth than plots with somewhat higher ground waler level, Nulcieot applica-
b was lested on the poorer pine siles and always had a favonrable ofoenee
o growth: fertilized trees appeared o be less sensitive (o adverse offects of
other factors, swch as high ground water level and droughit.

[t is the reviewer's hope that these shord remarks have indicated the unosual
character of (his paper. in which the effect of climatic aud edaphic Gactoers
was shudied by divect experiment in the field, The report gives all essential
facts about the experiments bub it s ool always easy to follow he authors’
text, mminly beeause of the riehness of data. In faetl this is the one of Bhe
very few coses where the reviewer would have preferred o somewhal longer
text, The present 155 pages do not allow full discussion of all the interesting
cedlogical velations deall witl

Phere is nob mueh to criticise in the veports the authors are very eritical
in theiv conclusions, 11 is somewhol sorprising thal no lex) referenee is made
fn the extensive investigations by Mong and co-workers in Norway o e
influence of air lemperature on extension growlh (althongh one of MoRk's
prapers is quoled in the reference list), Some of (he growih comparisons would
certainly have boen cosier, i the dingrams had presented relative growth, as
in Monk’s papers. Most of the statistieal leeatment is veey silisfactory, with
an effective use af enrlier diimeter widths as eoncomitant measurements in
wilvses of covarmes, However, in some of Uw sigoniflicanee fests the autlors
apparently vse cach smmple tree as an independent measuring unit, The high
stabistical significanees oblained in this way concern differences belween plols,
nod necessarily between treatments, Most of the experiments are laid out with-
ol more than one plot breated sinualarcly dnoall respeets, There arve then o
Tdegrees of Trecdom” left Tor compulation of e varistion between plots
within treatments, which would provide lhe correct varignee esiimate o ocom-
pare with that between treatments. However, in the reviewer's opinion, no
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greal mistakes have been made, o the eontraey, he recommends the presenl
praaper e all ecologists interested in proflenss cononected with growth-limiting
factors in natural and semi-natural vegetation,

(. 0. Tamm

EN BOKANMALAN

Oversteliijinanl K. HASSELROTS Viistergotlands floras  (Lond 1967)  har
makts sy delvis sfaleforvallad hard keitik. Boken verkar slarvigl hopkommen.
med Flera felstavade vixtnamn och mangs fryekfel i Gsrigl, vardslos inler
punktion, stor brist pda Konsekvens, diverse dublellfdringar, en ofullstindig
litleraturfGricckning osv. horrektorgranskoingen tveks ha vacil minimal, En
hovudorsak HI bristerna synes vara, att (Ol haft for hrattom bade med ot-
arbetningen och trvékningen. Man tveker dock atl han i f8rviig borde ha kan-
mal eliminera de [lesta skinbetstlaekarna.

kritiken har begreipligtvis skjotit in sig pa dessa men infe o myeket berdrt
sjiillva sakinnehallel, vilkel savitl jag kan se star gei belvdligt higre plan
Vissl lider ocksi lexten av nimnda svaghetler, dven oklarheier och smiafel o
olika slag. Men intlel gravee sakfel har hitlills patalals. oel jog teor ef atl man
skall hitta menga sacana.

Detta inligy faranledes av den recension, som (ax Nisssos @ ol Nobiser
19067 fgnat HassELkors flora, Slarvigt utford liksom denna dir den dessutom
helt negativ och sa vk pa massfoestand,  dverdrifter och smaonktigheter, ot
ell genmile arvas, Emedan jag radfragals av KH § vissa stveken och halpt
honoem med en del formuoleringar, nddgas jag fala nagol 1 egen sak, Nimnas
hor atl jag ocksa hade sett hang manus och fillvatt en grondlig  jostering
fore tryvelhningen.

Nu till recensionen. Streax i bicjan lses: cAvsikten svoes ha varit atl revi
dern ool kompletlera A HenpeEnas Forteck (1902) «, Ja. diirom
bohdiver ON inte tveka, revideringen e ndjaktig och Hllakningen ansenlig.
(Litet Eingre fram ndmnes, att choken innehaller flera arvter och ovare lokal
uppgifter in s forteckning ., vilkel eo ipeso s jalviibort ulgir ON:s emda
posilivae erkiimnande. | Faktiskt har K et 7000l £ Dholasta acter som hos K
sihnas (el st med 25, e 220 nya cfinstlsarters  (adventiva el forvildade),
e mangd | T osiikea) nva hvbeider samt ett mcingdubbdat Iokalambal ink] 1000
uls: nve fymd v WH oeh hans medh jalpoare. Nog borde dettn Kunna mitin
el ackumulerat behov av nya floristiska uppgifters, varom €N ordar.

[Thoran inledes med X, Apperrsoss almdarkta skildring - Viastergillands vixt
viirlds (Matur 1 Vgl Med fhrldggarens medgivamde har KH i gjort nidiga
stmgdfindringor veh — mest i del sista avsniftel nagra Hllage, som bhorde ha
Fatt enoegen undervubrik. Alsa sk juter ON_ sikiande pa K, men biffar mesi
N, ALpgERrTsoN, s qu o svarar for den s oftas massvisande rubwiceringen och

shrivit cden fior stilra Sverige unika  Eillarven ett nttrvek som (0N
kallar en spanska dvervaskande upplysnings, Som sidan rakoar han diven
en uwlsaga om Betule mone, die csoddeas framfie Svevige fallit bort {vilkel

en vebtig lasare genast inser|. fivensom KIS upprikning av bla. Epipoetis
pofustris och feefleforine i kalkkiirr ete. Sjaly har jug utan forvining sett
Pabedin sigla vid sida. den ena vixoamde mellan, den andra ovanpa lavorna,
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Killeital fr en svar sok, keaven pa karthet och precision tvvirn ofGrenlign.
Man kan med ON beklaga, att inte K citeral varje killskeifl for sig utan
endast forfattoren, dven om ddenne skrvit mer dimoeff arbele: Maogel cilalb v
fikviil mera preciseral (med actal), Dessviivre gar det ¢ atl @ storee skala Far-
fava si, Dostorl sell synes mig KH ha gjort det enda praktiskt majliga, fast
han maste llvitas en cill stor nonehalans ©osith s@ll atl eiters. AN som OX
sk ofor att finna citated far man letgenom 11, 15, resp, 15 arlwetens; dr
ju rent nonsens, En Kblok Hsare Deddmer av tileln, var han bhir soka, och
littar oftnst citalel @ skeift pee 1 el 2 del. 3). Kanske fir han @ viiesta fall soka
Fieghives, dot ma gills en opublicerad wppgill el ndgon ging el feleital, vilket
forekommer 1 de bista skrifter

I ett Bngre stycke nagelfar OON hla. valel av stilsorl, vissa uleslutningar
mann och vill o sforkirings el smotivering = foe dlskilligl, som hell enkelt
beror po sharvig redigering! Delvis giller del ochsa vena smaklgor ss. ole-
slutningen av  sndulroppe, péirthvacint och oen cofta forvildaeds  llja Kallad
Litinm ffopum  (manne Hemerocolfis flapa?). For ON, som Iyeks likstilla

[Orvildads med GNFANGE, ter del sig inkonsekvent atl sitla Lilfiae bofli-
feram och martegon med feistil (0o motsats Gl vasigolsk Tadipa mofL iz han
Forstir darvid ej, att 83 skett just fir alt markera dem som icke G Lga (e
Hyrasnens florn’). 1 allminhel har KH gjort lmpligh stilval, dven Eex. e
Kowelerio prromdidala (god molivering 1 clterade Killor! |- et e torstaeligt
afl syvnonyvmer nimngs uban auktor oy KH, som oftast anforl dem blott Hir
Eittare pimfarelse med Rupeesa, dic aukiorsheteckningar helt saknas, I£n
hesyiamerlig: sadan lror sig ON ha funnit vid Erophite (skall vava Enplirasia)
Brepipites v, procumbens, men die sEr Dot el detal jimte finnarei. D
ciligt N« timligen fullstfimdign: aciforteckningen saknur mig vetecligl efl
coda taxon av hetvdelse, Phivam protense ssp, nedosin, Men ON efterlyser
istiallel de From Angered ochfel, Nodinge Kinda Bumer sanguineas och Goegen
spatfocea: han Iveks ¢f ha Fst K5 nativering for otestulningen oy dessg 2
soclknnr, som fornt redovisats i 0. Fruss' Bohosflora, Vidare sakonar OX cden
mera LlGlligs Leonwrus morrabiostrem (beligg @ LM, Den fir funnen just
dessa sockoae (Bol. Notiser 1945 sid. 451 o, 4600 men kan jo majligen ocksn
tilllwdrea de manga vaxlgeograliska missfoster, som genom soedvridet intresse
hos hirr Tuenexivs oufl, kommit att belasta Vg-floran, men som K dess-
Wiittres satl domem Klamnoeer. AlL viterligare pataln frovaron avo sn fogo
kanda taxa som fosae Sheeardic (se nedan), ferancolos aqealilis (sste) och
Callitriche plalyearpo, vitlnar o] om gofl omadiome, dia val ingen enda sikor
uppgift fran Vg firelegol. Starre fog har ONes phpekande. att okontrol-
lerade lerbaric- och andra uppgifter tydligen ofta godtagits. Eo del felbestime-
ningar (sarskilt betr. hybrider) maste dock anses ofrankomiiga @ el s storl
och heterogent material, Blatl otf exempel anfe doek (454 Epipaetis atrorolens
fran Kinoekulle (N, Svivex), enligt ON=F, helleborine. Dd Lo en fram-
stiende Kinnare av svensk flora mkat gora denna ef ovanliga forviisling, hir
LH ursiklas, « kritiska slikten kan exemplen manglalidigas: filligger sedan
O8N (elter stickprov i Lunda-musect). Ni, en mabnglfald av 1 Gr kanske ef s
slor. och da brst o rader pa konniga specialister, bleve man OX sfirdeles
tacksam fior de rittelser han kan gira. Sven museel finge gagn dirav, Som
virrje fackman vel, firo felbestimningar i offentliga museisambingar legio.
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Fir on lekman som KH har nog detbn statt mindre klarl, Man finner dock
fhera befogade 7 fven 1 Ve-Horan, — Vidare Bses, att ON skolle vilkomnat
uppgilter om Horans nuvarande atseende § proviosen s, Man tror Kuappl sing
dgon. Just detta hae ju KH 5okt belvsa, med massor av & fieska drtal, laleika
ol e vl oo dberls asv, Efter blandal kKlander nds omsider del nga siveletls
slut, dir ON hieklar diverse o160 misstolkade eller otvmpliga formuleringar
Hans idoga felstkande tveks menligt ha paverkat (Gemagan ot Lisa innantill
Ettay citiden (om Gentiapella) ar falskt, ett annat (om Hedero) BEtthegripligl
i sith ssmmanhang. Och vissl koo man lllalas en spreaklig Pribet som csdillan
linglivads (FHgitafis): of ens OXN e Al lro, ot alteveket asylae individerna.

Apsvarel For uleslutningen av Roso Shergedii ([Orul kallad K. tomdiidosa)
pavilar mig, liksom en lapsus hetr, Roese-hvhreiderna. Det (0l sig enklast all
nyvttja de citerade Killornas benfimningar, men de horde ju haft eit-tecken
[ R coriffolin < molliss resp. =R glages < moliis: ). Ay alla uppgilter om K. to-
areprbode 1V alerstiare 1 Hopress atlas en enda prick (pirva Marviestad), vilken
jog of hann wtreda. Enligt ON har arten ssedan gammall Kinda lokaler i
Skivdetraktens. (dm dessa figer all mig bekanl litkeratur. Inte kan vil O,
sply vastgole, ha (orviixlad Marviestad med Skowvde? el aterstor dooatt fon
klara, hur han konde negligers de pastadda forekomsterna, nir han et halvar
lidigare skrev om B Sheraedii (Bob, Notiser 1967 ). T dennge Lo, vilkomnda ul-
redning saknas all anlyvdan om inlandsfyodorler.

Riktig fir oeksa recensionen i mangt och myveket, som vil dir. Men den ger
genem sin esaklighel och negativitetl en skey och o ocilvis forestdillning om var
myn Ye-florn, Réttvislicen miaste sigas, att KH:s bok har elt myeket storl
vitrde som vistlopografisk orientering, At denna maste nyvtijas med keink,
inser wlon svarighel varje fnckman liksem dvrign @ amnpel bevandeade, Trols
alll erbjuder den en systemaliskl mdistan Tullstandig och geopraliskl gonska
fvllig bearbetoing av ett hittills viecligl splittratl matervial rdorande Vg:ss nutidn
flora. Den bhar dictr oakiat sing formella brister appskatias av de bolanis)
generationer. som ulan KM insals toree foil vinta B dédedagar i den wiil-
hehdwlign sammanstiliningen. Uil fordjansioena hor ocksa, alt KH lvekatls
miohilisera en resery av delvis myvekel kunniga blomstervinoer, som utan aftl
sjidv sheiva GIGet Moran maoga viicdefolls cdn och upptiickier oy intresse.
Man dnskar livhigh, ot K1 arbete niarmast ma stimulera Bl forisatk amalir-
hotanisk Tivakiighet,

ERIE ALMQUiIsT

ETT GENMALE

I min recension ay Kant Hasserrors (KH| Vigflora uppehdl] jag mig friimst
vild det slary den formella otformningen vitbnade om, dd del konde befaras st
defta dven kommit sakinnehallet Gl cel. Det gBider amig dicfor att floran
tvehs b flera (ortinster iin vad jag Lt pasking, 1 friga om den formella al-
formningen var dock min negativa instillning 61 boken befogad. 1 min recen-
sion papekades all en rvedakiie (eller granskare] skuolle kunnal  eliminers
ddskilligt av det saom nu drar ned mtrvekel av boken. T oden man min Kritik
sdlunda drabbat Aven bokens granskare vill jag beklaga att det myekna arbete
dessa osgiilviskl nedlagt paoatl fochittra KH:s arbete §osa vinga min beakbals
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v denne, Granskornas vittelser och papekanden har e sillan Detrakiats som
petitesser oeh ignorerals av KIL el Porfaringssill sont lalar e sig spily,

el Framfordes ¢f enbarl anmirkningar v formel]l karakiie 1 omin vecen-
ston, Die papekades att meddelade vixtvnd och herbarienppgifter godtagils
utan nirmare kontroll, Vad detta kan leda Gl Gr sjilvilact? Att sitta efr )
efter en veksam oppgilt fr el bekvimt satl atl umdaondrogn sig Besviiret atl
Eontrollera. 1 LID har endast herharviectikettorng avshrivils ulan all ansvar
tngils for hestamningen, vilkel meddelades KH. Registreringen av Vg-miate-
rialet 1 LD var ofullstindig. Detta Kallar jag eft okritiskt winytt jande av el
lillgfingligl maoterial. Nagot lillskott skulle Yg-floran fall om detta oalerial
brewhats Bl fulle, Lex, en notis om Empetrom hecmaphroditam fran kinne-
kulle. Felaktigheter shulle kunna ha undvikits, Hir skall ndmnas sHerligonre
ett exempel Fran foretagna sstickprove. T Yg-floran finns sex lokaloppgifter
for Frogaria ofefdis, som grundar sg2 pa matecial @ L1, Samtliga ar & mos-
cheater. Jag stiller mig tveksam infir acceplerandel av manga hvbrider § floran,
fes. & Sedir, ©ocletin skiikie e 20 hybrider mediagonn oy vilko 6 saknas i Hypax-
nEnRs flora (19660, vilkel borde varil en anledoing U Kooleoll, Jag Team-
hall ocksi att samarbetel mellan de 1 Ve verksamma bhotanisterna fveks T
Erruestit, Sakert skulle L. FripEx och BExaT M. P, Lanssox kunnad bidragas
med atskilliga tokaler il Movan. Bada sakooades @ listan dver insamlare och
meddelore. Inle pa nagol stille § boken nfimns om KH el hans medacbetare
samial el belfigegnuterial fir sing Ty, var detta ev. materiad finns, ol om
det granskals,

Fill shut ett bemolande G nogra av de anmidrkoingar prol, AuaguisT g
it min recension. Jag vill hirvid beklaga de v felakligs viasinamn, som fore-
kom i min recension, vilket var slary, et stir 1 KHs bok cden For sodra
Sverige unika fjallarvens, oeh ssodras framfar Sverige (om fetode nome) e
fullit bort. | regel forekommer ej Epipoctis pedustris och helleborine sida
vid sidis 0 kalkkiirr, et ackuwmulerade behovel oy floristiska wppgilter
fraon Vg kan anses miitlal vad del betriffar sayviillkomnos arter (flera publi-
eerade lidigave) . Nir det galler lokaluppgifter sskoas diremaol dnnon mvelkel
Endast omkr: élften av landskapets socknoar dr invenlernde. Vissn delar fr
mycket Gversikiligh inventerade och atskilliga inventeringar bifrjar bl alder
stigma. Sittel att eiters Kallmoberial @ floran S ol redsstillande. KT har

i floran e enbart lagil upp den eller de arler som eventuellt figurerar i el
arhbetes titel, Man kan tvingas st soka igenom alla arbeten under en citerad
uppgilisliimnare. Man kan ocksa fi leta firgives eftersom e atskillnad gjorts
pa publicerade och opablicerade uppgilter. Med Dfinsyn il kilbeteckningens
form och olollstandighel Toner og dnget Frmildeande @ KHs sitl atl be-
handls originaluppgiller. Det dr inte ons prakliski

En forklariog till valet av stilsorler 1artnamnen efterlyvsies darfor att det
put grumd av oen slirvig redigering ofla ej vir majligt att avgira vad e olika
stilsorterma innebar, Av vaud som Cromgihe ur citerade Killore G det e mdjligt
ol avgdrea om Koelerie pyremidata skall beteaklas som stationdie ol Gy
i sin kallandsloknl, SEARV AN sag den 1921 och 1924 KH aoger inte om den
finns kvar. Arten dir indigen i Danmark vilkel mofiverar HypasneEnrs (1953
stilval. — AH utelimna auktorer pa synonvier ma vara lilldtel i en bok as
denna typ. En missledande konsebhvens kan del Fi. vilkel bvdligh fromgar ay
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behmdlingen av Aoso-hyvbriderna. Manga anmirkningar kan i oveigh giras
mot auktorsbeleckningarna 1 boken av vilka fleracdir sa gravaall de kan be-

traktas som sakfel. tex,  Salic doaplutoides Lo s Rumer aguaticns Becn, v
och «Galivm perum L. ssp. caoerum L, Auktorsbeleckningarna pi o Pa
fentiller ansering ssp enmrsering. (HYL) s oeh s Euphrogia brepipitn Brees &
GHEMLL v, prociambens: Gr besynnerliga. Arturvalet till en bok av denna

tvp kan diskuteras. Vissa hritiska taxa kan med fordel uteslutas, Man for-
vanns di oy den inkonsekvens som foreligger i Vg-floran hirvidlag, Silunda
Gr kritiska taxa somi Carer Hergeolhii och tamidicarpa och Daclylore his
Fuchsit medtagna. Med tanke pa de applvsningar man i dessa fall kan hiimta
ur fleran hade det nog varit firnoftigt att dylika taxa utelfimonas helt,

Andra exempel niimnde jag for att belvsa den inkonsekvens som forelig i
Doken, diir de Bada socknarnn Angered och Nodinge dels var med 4 kartan Gver
cmradet veh dels 1 Forteckningen Gver omeddets Kommmuner och secknar, men
i dvrigh uteslutna. Min anméirkning gentemot sappgifter om (lorans novarande
ulseendes gillde fraimst sillsvotare arter, jiv Koelerio ppromidata ovan, |
dvreigl har KT givil manga vitvdelolla applvsningar i detla avseemde. — Milt
cital om (eentionella compestriz G ratt. For att belysa den otvmpliga formu-
levingen fdterges heln meningen, « Det mesta siges viara v, soecien FROEL, (SEA,
K2, S&S), likvil uppges v. germanicd FROEL. ssom vanligt i Vgs ensam sedd
i Dala (Ave) o pi Falbvgdens berg (SkA)» — 1 LI} finns material av Reose
Sherarcdif fran Vg, bla. Skdvde, | mitl arhete dver de shamdinaviska raesorna
(Bol. Noliser 167 angavs Fir mangn arvter inle atbredningarna i cetalj.

Nog ordal om delaljer. Min negative hallng recension av Ve-floran var el
uttryvek far besvikelsen dver atl floran inte appdyllde de hogt stillida forving-
ningarna pa en modern ech keitisk Core dver lodskapet. Flees kollegor har
omvittnal liknande reaktioner, Floran sakoar givelvis inte sitt viirde, men de
uppenbara bristerna @ Killkritik, materianloboviande, konsekvens och nog-
grannhet framstar fortfarande som bekIngliga.

Onias NiLsson

bt Notizer, vl 121, 11HES
Universilatshiblioteket
1 9 AUG 1508
LUND



