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ABSTRACT 

OREDSSON, A.: Drawings of Scandinavian Plants 17—14. Rubus ].. Subgen. 
Rubus. — Bot. Notiser 122:1—8. 15» 159, 315—321, 149—156; 123:1—7. 
213 219, 363 370, 447—454. I.und. 

Rubus L. subgen. Rubus is in Europe represented by seel. Rubus con
taining 3000 named blackberries. In Scandinavia. HYLANDER I19J5'I recog
nized 78 species. 30 of litem within tin corglifoilas agg. 

The current series deals with 28 taxa — namely, according to Ihe divi
sion into subsections by FOCKE (1914), 8 from Suberectt, t/ from Sentlcosi, 
1 from Glandulosl, ami 2 from Caesli R. caesius and R. corylifolius agg.). 
A list of the taxa considered is presented ip. 452). 

Ten corresponding morphological characters of each taxon are ill us 
traled 

Each taxon is briefly described using nine recurring characters, as well 
as a varying number of other characters useful within smaller groups of 
laxa The descriptions are based on vegetative and floral characters in the 
upper half of the first and second year growths, respectively. Distributions 
of l;ixa are included. 

I inalh i Kiv lo 2(> of the treated Scandinavian Rubl is presented (pp. 
44 7 151). 

Ki;Y TO 26 SCANDINAVIAN TAXA OF RUBUS SUBGEN. RUBUS 

Perennia l p lan t s wi th herbaceous biennial shoots. Firs t -year growth 

from buds :il Ihe g round level. Second-year growth from buds in Ihe 

leaf axils. Stein 0.5—5 m long, erect, a rched, or p rocumben t , equipped 

with prickles. Leaves a l ternate , t e rna le . digitale, or pedate . with serra te 

leaflets. Leaflets 3—7 iö-digitatc leaves with the te rmina l leaflet ter

na le) . Inflorescence, a lways f rom second-year growth , racemose or 

panicula te . F lower s bisexual , ac t inomorphic . Sepals 5. green grey. 

29 Bot. IToHser. vol. 123.1970 



448 ALF OREDSSON 

with a while -felted border . Petals 5 I 8 | . free, while, o r pink. S t a m e n s 

numerous . (Carpels numerous . Fruit a drupe , deep red. black, dull b lack, 

or pru inose , consist ing of 1-seeded, coherent d rnp le t s and the conical o r 

cyl indr ical receptacle. 

F lower ing per iod: J u n e August. 

The key presupposes the availability of two specimens from the same shrub 
- namely, one specimen from the upper half of the primocane (first-year 

growth), with two or three well-developed leaves, and another specimen from 
the top of the floricane (second-year growth) in flower or in fruit. 

Unless an explicit exception is made, prickles and leaves belong to the middle 
of the stem: bristle and bristle-like prickle are used synonymously: gland signi
fies stalked gland; and the disposition of the sepals refers to the sepals of the 
immature fruit. 

Some of the botanical terms used in the key are illustrated in Fig. 2. 

1 a. Stiptdes broadly lanceolate. Fruit pruinose (dewberryI. Stem creeping, 
terete, pruinose. Prickles 1—.'! mm long, recurved. Leaves ,'i-foliolate. 
Sepals long-acuminate. Plate 44 H. cae&ius 

1 b. Stipules narrowly lanceolate linear. Fruit deep red black (blackberry) 

2 a. Stem upright—high-arched. Glands absent from both the stem and the 
inflorescence, Terminal leaflet cordate or ovate (oblong in lt. nitidus). 
Sepals, except the white-felted border, green- greyish green. (Subsect. 
Suberecii FOGKB) 3 

2 b. Stem high-arched—procumbent (recurved in It. tliyrsantlnisl. Glands 
abseid or present. Terminal leaflet of varying shapes. Sepals, except the 
white-felted border, greyish green—grey 8 

3 a. Flowers 2.5—3.5 cm across. Petals broadly obovate. Filaments 5 f> mm 
long 4 

3 b. Flowers up to 2..i em across. Petals narrowly obovate or obovate. Fila
ments 'J .) mm long 7 

4 a. Prickles of the stem 2—5 mm long. — Stein terete. Leaves thin, glabre-
SCent. Inflorescence short, leafy. Plates 17—18 It. nessensis 

4 b. Prickles of the stem 7—10 long 5 
5 a. Basal leaflets with at least 2 mm long petiolnles. Stem creel, slightly 

recurved. Prickles with a broad base. Prickles of the inflorescence few 
and small. Plate 21 It. sulcatus 

5 b. Basal leaflets sessile or with short petiolnles (i 
6 a. Prickles of the inflorescence large, hooked. - Leaves hairy beneath. Ter

minal leaflet oblong. Sepals with numerous prickles, Plate 23 . . It. nitidus 
(» b. Prickles of the inflorescence long, straight. — Leaves densely hairy be

neath, sometimes grey-fomentose. Terminal leaflet cordate, acuminate. 
Sepals with some prickles at the base. Plate 24 It. affinis 

Hot. Notiser, vol. 123, 1070 
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l"ig. 2. A. Terminal leaflet (pctiolule downwards): I. ovate, 2. broadly ovate, 3. cor-
date, l. elliptic, 5. orbicular (orbiculate), (>. oblong. 7. obovate, s. broadly obovate. — 
II. Sli/mle: 1. broadly lanceolate 2. narrowly lanceolate, .'i. linear. — ('.. Stem: 1. up
right (erect), slightly recurved. 2. recurved. 3. high-arched, 4. low-arched, .'). creeping 
I procumbent;. - I). Prickle: 1. patent. 2. slightly isomcwh.it) recurved, 3. recurved. 
I. rctrorse, 5. slightly bent (slightly curved), (5. falcate, 7. hooked. - E. Petal: 1. nar
rowly obovate, spalhulatc, 2. obovate. 3. irregularly incised at the apex. t. broadly 

obovate. ">. cuneate, <>. broadly elliptic. 7. orbicular (circular). 

Bot, Notiser, vol, 123, 1970 
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7 a. Prickles (if Hie stem 2.5— 5 mm long. — Prickles of Hie stem numerous, 
straight or slightly recurved, subulate. Leaves 5—7-foliolate. Petals while. 
Plates 19—20 R. scissus 

7 b. Prickles of the slem 5 8 mm long. — Prickles of the slem falcate. Leaves 
5-foliolate. Petals pink—while. Plate 22 R. plicnliis 

8 a. Petiolules of Hie lower pair of leaflets ahout 1 mm long or lacking. Sti
pules n a r r o w l y lanceolate . Frui t dull black, pu lpy . Stem t e re t e— 
angular, with 3 <> mm long, patent or somewhat recurved prickles. 
Leaves 5 (3 7)-foliolate. Sepals short-tipped. Plate 43 

R. rnnjlifoliiis agg. 
8 b. Petiolules of the lower pair of leaflets al least 2 mm long (sessile in 

R. vesteroicensis, 1 2 mm long in R.taeniarum). Stipules linear. Fruit 
black, firm 9 

it a. Glands absent from both the stem and the inflorescence 10 
9 b, Glands of Hie stem none -numerous. Glands of the inflorescence few 

numerous 15 
10 a. Leaflets 5. divided into pairs of laciniated segments. — Sepals grey loinen-

tose with long, green lips, often also with numerous prickles. Petals irreg
ularly incised at the apex, obovate when entire. Plate 25 . . /\'. laciniatus 

10 b. Leaflets 13 I 5, serrated 11 
I I a. Stem hairy—rather densely hairy. Leaves green grey tonienlose beneath 

12 
11 b. Stem glabrous sparsely hairy. Leaves grey—white tomentose beneath 14 
12 a. Petals deep pink. - Terminal leaflet broadly ovate—elliptic. Prickles at 

the apex of the inflorescence long anil subulate. Flowers ahout 3 cm 
across. Plate 31 R. in&ularis 

12 b. Petals while 13 
13 a. Terminal leaflet orbiculale. — Leaves quite green beneath, softly hairy. 

Prickles of the inflorescence recurved—hooked. Petals broadly obovate-
circular. Plate 29 R. scheatzii 

13 b. Terminal leaflet obovate. — Leaves green—grey tomentose beneath, 
softly pubescent. Prickles of the inflorescence hooked. Petals obovate. 
Plate 33 R, Imdebergii 

14 a. Prickles of the stem about 10 mm long. Stem robust, arching, with 
patent or slightly bent prickles. Terminal leaflet broadly obovate -orbic
ular. Flowers about 3 cm across. Plate 34 R. armeniacas 

14 b. Prickles of the stem 4—7 nun long. — Stem 0.6—2 m long, recurved, with 
recurved prickles. Terminal leaflet ovale. Flowers 2 2.5 cm across. 
Plate 35 R. thgrsanthus 

15 a. Glands absent from the stem (by R. pyramidalis and R. vestitus few or 
none). Slem without bristles {R. vestitus normally almost bristle-less) 16 

15 b. Glands on the slem few numerous. Slcni with bristles (few or none by 
R. vestervicensis and R. fuscus) 21 

Ilia. Slem densely hairy. Leaves rather hairy above. — Prickles of the stem 
6—9 nun long, patent. Prickles in the apex of the inflorescence long and 
subulate, slightly recurved. Plate 37 R. vestitus 

Bot. N'oliser. vol. 12:1. 107« 
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16 b. Stem sparsely hairy hairy. Leaves glabrous—sparsely hairy above . . 17 
17 a. Leaves 3—5-fuliolate. Sepals loosely clasping the fruit 18 
17 b. Leaves 5 I 7)-foliolate. Sepals deflexed 19 
18 a. Petals bright rose-pink, obovale. Filaments about 4 inni long. — Leaves 

bright green beneath, hairy. Terminal leaflet elliptic obovale. acuminate. 
Prickles of the inflorescence hooked. Plate 27 li. xprengelii 

18 b. Petals lighl pink, orbicular. Filaments about "2..5 mm long. - - Leaves 
sparsely hairy beneath. Terminal leaflet orbiculate, subcordale. Prickles 
of the inflorescence straight or slightly curved. Plate 28 li. axillaris 

19 a. Leaves with shiny, rather rigid hairs beneath, seldom also greyish lomen-
lose. Prickles of the slem relatively weak, with a narrow base. Prickles 
of the inflorescence long, subulate. Sepals with glands and prickles. 
Plate 30 li. pyramidalis 

19 b. Leaves green—grey tonienlosc beneath 20 
20 a. Prickles of the inflorescence rather numerous, strong, falcate. - Stem 

ridged, with falcate or patent prickles. Inflorescence long and broad, 
dense, leafy. Plate 2(i K. selmeri 

20 b. Prickles at the apex of the inflorescence few, small, straight. — Stem 
terete—angled, with straight, somewhat recurved prickles. Inflorescence 
long, dense, leafless. Plate 32 R. poluanthemus 

21 a. Glands of the stem few or scattered 22 
21 b. Stem glandular or with numerous glands 24 
22 a. Petals narrowly ohovate spathulate. — Stem with few hairs. Basal leaf

lets sessile. Prickles of the inflorescence few. small, straight. Plate 3« 
li. vestcrvicensis 

22 b. Petals euneate broadly elliptic. 23 
23 a. Slem hairy. - Slem angled furrowed. Petiolules of the lower pair of 

leaflets 0.1—0.2 cm long, tnflorescense with bristles and rather strong, 
flat, falcate, or hooked prickles. Plate 39 li. taeniarum 

23 b. Stem densely hairy. — Stem leretc—angled. Petiolules of the lower pair 
of leaflets about 0.4 cm long. Prickles of the inflorescence recurved 
reflexed and straight. Plate 40 li. fusCUS 

24 a. Larger prickles of the stem 2 5 mm long. fSubsecl. (Unndalosi FOCKE) 
Larger prickles of (he slcm retrorse, straight. Leaves 3-foliolale. green. 

somewhat scabrous beneath. Petals narrowly ohovate. Plate 42 
li. bellardii 

24 b. Larger prickles of the stem 5—8 mm long 25 
25 a. Stem sparsely hairy. — Prickles al the apex of the inflorescence straight. 

patent or slightly recurved. Sepals devoid of prickles. Plate 38 
li. rail aln 

25 b. Stem densely hairy. Larger prickles of the inflorescence recurved or 
hooked. Sepals with numerous prickles. Plate 41 li. hnrlmnni 

Bot. Notiser, vol. 123. 1970 
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SL'BVKY Ol TIU.ATKD TAXA 

Plate liubus 
Hol. 

Notiser 
vol. 

Plalc, 
page 

Text. 
page(s) 

17 

18 

lit 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
111 
32 
S3 
34 
35 
30 
37 
38 
39 
40 
41 
42 
43 
44 

nesscnsls 
var. nesscnsis 

nessensis 
var. armatus 

scissas 
scissus var ' 
sulcatus 
plicatus 
nitidus 
a/finis 
ttictnititif-
sehnen 
sprengelii 
axillaris 
scheutzii 
pyramidalis 
msuhins 
/"ilt/tintheniux 
Undebergii 
armenlacus 
Ihyrsanthus 
vestervicensis 
vest it us 
radula 
taeniarum 
fuscus 
hattmani 
bellardti 
i orylifolius agg. 
( ' « ' s i l l s ' 

122(1969) 

123 (1970) 

:t 

.') 
r. 
7 

lf>4 
155 
150 
157 
310 
317 
318 
319 
450 
451 
152 
153 

2 
3 
1 
5 

214 
215 
217 
218 
304 
305 
300 
307 

4 

4 
4- 8 
8 

153 
155—158 
158 
158 
315 
315—320 
320 
320 
44'.l 
454 
454 
155 

1 
1—6 
0 
6—7 

213 
213 216 
216—217 
217—219 
363 
363—308 
308—369 
309 -370 

TAXA NOT INCLUDED 

Recause of insufficient dal:» al present, I have decided not lo treat 22 
•species as recognized by HYLANDER [1955) belonging lo Rubus subgen. 
Rubus llmt not lo R. rorulifolius agg.> with Scandinavian distributions 
restricted lo Denmark. Of these, referring to FHIDERICHSEN (1922). 13 
species do not occur outside southern Jylland. Als. Fyen. and Langeland, 
whereas only three species occur on Sjselland. 

Rubus dasyphyllus ROGERS, occurring on northernmost Jylland 
(Fredrikshavn) and, since 1942, extinct in south-eastern Skåne (Kivik). 

Rubus langei (i. JENSEN, known from Sonderjylland, but recently 
found at Ystad in southern Skane IORKDSSON 1 !)(><>). 

Two hybrids, recognized by HYLANDER 1195.51. within Rubus subgen. 

Hot. Noliwr, vol, 189. 1170 
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Rubus, namely , R. plicatusX R. sulcatus, very ra re in Denmark and Swe
den a n d R. sprengeliiXR. wahlbergii i wi thin the R. corylifolius agg.), 
very r a r e in Sweden. 

Aberrant b lackber ry sh rubs , ra re in na tu re , for example . R. plicatus, 

R. selmeri. or 7?. radula with m a r k e d l y reduced leaf si /e. and R. plicatus 

or R. thyrsantlms with incised leaflets. 

CHBOMOSOME NUMBERS 

T h e great major i ty of the European species investigated within Rubus 

subgen. Rubus a r e letraploids with 2n — 28. Five of the twenty-eight taxa 
t reated in the cur ren t contr ibut ion to "Drawings of Scandinavian 
P lan ts" h a v e devia t ing ch romosome numbers . Two of these are triploids 
with 2 n = 2 1 , namely . R. nitidus and R. thyrsanthus; ano ther two are 
pen lap lo ids wi th 2 n = 3 5 , namely . R. vesteruicensis and R. bellardii. 

whereas le t ra- . penta- , as well as hexaploid specimens have been found 
within the R. corylifolius agg. (GUSTAFSSON 1943 pp. 90—97). 

ADDITIONAL REMARKS 

Wi th this survey. 1 have endeavoured to preserve something of the 
t radi t ion of Scandinavian Rubi as upheld by pioneers like FRIDERICH-
SKN. GUSTAFSSON, and LlDFOHSS. Unfortunately, the oral communica
tion that was of such impor tance for discr iminat ion among the Rubus 

corylifolius agg. seems now I o have ceased. 

Instead of the promised discussion here. I would like to have personal 
commun ica t i on with all w h o have informat ion to offer concerning 
Rubus subgen. Rubus, no mai le r what aspect o r geographical region. 

ERRATA 

Bot. Notiser 122 (1969) p. 149 {Rubus scheutzti). — . . . the basal leaflets 
have 2.5 cm long petiolules. — Should be: . . . the basal leaflets have 2.5 mm 
long petiolules. 

LITERATURE CITED IN DRAWINGS OK SCANDINAVIAN PLANTS 17—14 
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Morphology and Embryology of Mimusops elengi L. 

By S.P. Bhatnagar and Meenakshi Gupta 

Department of Botany, 
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ABSTRACT 

BHATNAGAR, S. P. & GUPTA, M.: Morphology and Embryology of Mimusops 
elengi L. — Bot. Notiser 123: 455—473. I.und. 

The flowers arise in pairs or fascicles in the axil of leaf. They are 
braelcalc. tctramerous, bisexual and rusty tomentose. There are eight sepals 
arranged in two whorls of four each. Kach lobe out of eight constituting 
gamopetalous corolla bears two dorsal appendages. The androccium com
prises an outer whorl of eight alternisepalous stamens and Iwo inner 
whorls of eiglil «llernipetalous, petalifcrous and hairy staminodes. Both 
stamens and staminodes are cpipetalous. The ovary is pubescent, superior 
and octalocular. Each loculc has a single basal ovule. The entire flower 
(except corolla) is covered by thick-walled, two-armed hairs. 

The anther wall comprises epidermis, fibrous endollieciiim, three or 
four ephemeral middle layers and secretory polyploid lapeluin. Anomocytic 
slomala arc found on the anther. Cytokinesis is simultaneous resulting in 
tetrahedral. decussate or isobilateral tetrads. The pollen grains are bi-, tri
or tetracolporate and are shed at two-celled stage. 

The ovules are analropous. unitegmic and lenuinucellate. The arche-
sporium is single celled anil functions directly as the megaspore mother 
cell. The development of embryo sac conforms to the Polygonum type. The 
synergids have a distinct filiform apparatus. The chnlazal end of the 
embryo vac develops into a finger-like projection, endothel ium and hypo-

stase are not organized. 
The endosperm is Nuclear. The primary endosperm nucleus divides be

fore the division of zygote. More than a thousand nuclei are formed before 
the endosperm becomes cellular. 

The embryo has a massive and multicellular siispensor. The cells are of 
various sizes, bloated and uninucleate. Cotyledons are foliaceous and show 
reticulate venation. 

Testa is completely sclerified; the sclereids have tannin deposited in 
lumen. Thus the seed coal is hard and dark. There is a basal sear on the 
seed. 

The fruit is a one-seeded berry with leathery sclerified outer zone, 
slightly pulpy middle zone traversed by a number of lalicifcrous ducts, and 
innermost zone of compactly arranged cells. 

Hot. XoiUcr. vol. 12:1. IOTO 
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INTRODUCTION 

Mimusops belongs lo the family Sapotaceae which comprises about 
35—75 ill del ined genera and 800 species ( W A G E N I T Z 1964; W I L L I S 
1966). Mimusops is a heterogeneous taxon (see M E E L S E 1960) and in 
its limited sense consists of 57 species (WILLIS 1966). 

Sapotaceae is a tropical family and consists of sh rubs and trees 
( H O O K E R 1879: H U T C H I N S O N 1959; M E E U S E 1960). The plants belonging 

lo this family yield besides t imber, a variety of useful products like 
edible fruits, oil seeds, gut ta-percha, balata and chicle. 

Mimusops eiengi is d is t r ibuted in the Deccan Peninsula a n d Andaman 
islands and is cult ivated throughout India for its l imber, fragrant 
flowers, edible fruits, oil seeds and astr ingent hark ( C H O P R A 1958; 
W I L L I S 1966). W A R M I N G (1913) and SAUNDERS (1934) have studied 
Ihe floral a n a t o m y of Mimusops. Except for niegasporogenesis and 
female gamelophy te (MURTHY 1941) there is no work on other aspects 
of embryology of this plant . Therefore, Ihe present investigation on Ihe 
morphology and embryology of Mimusops was under taken wi th a view-
to furnish more informat ion. 

MATRRIAL AND METHODS 

The buds, flowers and fruits of Mimusops eiengi were collected from trees 
growing in the campus of University of Delhi. These were fixed in formalin-
acelic-alcohol, acetic alcohol. Carney's fluid and Bouin's fluid, and later stored 
in 70 per cent ethanol. At Hie time of fixation huds, carpels, fruits and seeds 
were trimmed on two sides. The different whorls of flower, except corolla, 
are covered with thick-walled hairs which presented difficulty in microtomy. 
In order lo facilitate sectioning several methods were tried. Dissolving the 
hairs by dipping each hud or carpel in concentrated sulphuric acid for 20 to 
'M seconds and then washing under running water was found to be most 
satisfactory. By rubbing with fingers, the stubs of burnt hairs were removed. 
The material was dehydrated in tertiary-butyl alcohol —ethanol series and em
bedded in paraffin. The embedded material was partially exposed and soaked 

Fig. 1. Mimusops eiengi iap, appendage; cmb, embryo; end. endosperm; p, petal; sin, 
staminodc). A: Portion of flowering twig. — 1$: Single flower Showing corolla 
with dorsal appendages. C: Longiscclion of flower lo show epipetalous stamens. 
— D: Sepal of outer whorl. — E: Sepal of inner whorl. — F: Corolla lobe. — G: 
Appendage. •— 11: Stamens with alternating sluminndc. I: Carpel showing pubes
cent ovary. — J : Young fruit with persistent calyx. K: Mature fruit. — L: Longi
seclion of mature Fruit showing copious endosperm ami embryo. — M: Seed showing 
basal seed scar. — Ax0.8, B—CX3.2, D—0X5, H .IX.'U, Kxl.7, LX2.3, Mxl-7. 

Bot. Notiser, vol. 123. 1970 



MORPHOLOGY AND EMBRYOLOGY OF M1MUSOPS ELENGI L. 457 

Hot. Notiser, vol. 12:!. 1970 



458 S. P. BIIATNAGAK AM) MKKNAKSHI GIFTA 

in water and Gifford's solution (GIFFOHO 11)50) for five or six days. Tlie 
sections were cul between 5 and U5 microns and stained in Ilcidenhain s iron-
alum liaematoxylin or safranin and counierstaincd with fast green or erythro-
sin. 

Development of endosperm and embryo was followed from dissections and 
cleared whole mounts. Acetocarmine squashes of anthers were prepared to 
study the microsporogenesis. Pollen grains were acetolyzed to study their exine 
structure. 

OBSERVATIONS 

External Morphology 
Mimusops elengi is a tree. T h e young leaves have hairy surface and 

ent i re margin . Older leaves, however, have shiny and coriaceous sur face 
wi th undula te marg in (Fig. 1 A ) . Stomata on leaf arc anisocyt ic and 
undergo syndetocheil ic type of development (BHATNAGAR & G U P T A . 

1969). The plant s tar ts f lowering in May and J u n e and cont inues 
to do so. though sporadical ly, u p to February- Occasionally, some 
plants may come to bloom in December and J a n u a r y and fruil in April 
and May. The flowers arc whi te and arise in pa i rs or fascicles in the 
axil of leaf (Fig. 1 A). T h e flowers are pro logynous . They a re erect hut 
become pendulous dur ing dehiscence of an the r and a lways face the 
dorsal surface of leaves (Fig. 1 A). T h e only insect observed to be active 
in pollination is bee. It takes almost an year for a hud pr i inord ium to 
develop into a m a t u r e fruit. The flower is ac t inomorphic , t e t ramerous , 
bisexual and rusty loinenlose (Fig. 1 Ml. There a re eight long, elliptic 
and acute sepals (Fig. 1 I). El a r ranged in I wo whorls of four each 
(Fig. 2 A, B). 

T h e corolla is gainopcla lous (Fig. 1 ('.) with eight whi te , lanceolate 
lobes (Fig. 1 F l . Each lobe has a pair of dorsal appendages (Figs. 1 M. 
2 A) which except for their acute apex are almost similar to the lobe 
itself (Fig. 1 F, G). 

T h e androeciuin consists of an outer whorl of eight a l te rn isepalous 

Fig. 'J. Mimasops elengi {an, anther; iipi, apg, appendages; <>u, ovule, oy, ovary; />. 
petal; sei, ses, sepals of miter and inner whorl, respectively; sm, staminode; sf, style). 

A: Longisecfion of flower to show vascular supply to various floral whorls. — 
li: Transection of (lower showing disposition of floral parts. ('.: Transection of 
ovary to show its chambered nature. I): Longisecfion of hud; outline diagram 
for I-' 1. — E—1: Progressive stages in the development of hair. J : Whole mount 
of a hair on ovary; the arms are unequal. A X 13, B—CX26, 1>X31. E—1x300, 

JX135. 
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stamens (Fig. 2 HI and inner two whorls of eight alternipelalous stami-
nodes (Fig. 2H). Roth stamens and staminodes are epipetalous iFig. 
1 C). Numerous hairs are present on the filament, connective and stam-
inode (Fig. 1 111. 

The gynoecium is octacarpellary, syncarpous with a long style ter
minating in a capilellate stigma (Fig. 1 I). The ovary is pubescent, 
superior, octalocular with axile placenlalion (Fig. 2 C). Each locule has 
a single hasally affixed ovule (Fig. 2 A). There are eight stylar canals 
at the base of the style which continue upwards into the stigma and 
downwards into the locales. Each canal is lined by a single layer of 
transmitting tissue whose cells are rectangular, densely cytoplasmic 
with conspicuous nuclei. These cells in the region of the stigma become 
papillate and are directed upwards. 

The fruit is a one- (rarely two) seeded berry iFig. 1 L) with persistent 
calyx I Fig. 1 .1. Kl. The ellipsoidal and compressed seed has a small, 
circular basal seed sear (Fig. 1 Ml. The endosperm is copious (Fig. 1 L). 
The flat foliaceons cotyledons are as wide as the seed. 

Abundance of thick-walled, unicellular two-armed hairs on all the 
floral parts, except corolla, is a constant feature of this plant (Fig. 2 
D - J ) . 

Development of I lair 

The hair is epidermal in origin. As growth proceeds the outer wall 
of the epidermal cell elongates and bifurcates near the outer tangential 
wall (Fig. 2 F). The arms elongate parallel to the epidermis (Fig. 2 F). 
The length of the two arms may vary. The hairs on the ovary are 
characteristic as they have one arm much longer than the other 'Fig. 
2.11. Meanwhile the hair stalk increases in length after which a thick 
secondary wall is deposited. The nucleus usually degenerates by Ibis 
time While this hair is developing another cell in ils vicinity may act 
as hair initial (Fig. 2 E. F). Such a condition results in the formation 
ni sheets of hairs — arms of old hairs overlapping those of young hairs 
(Fig. 2 III. In older fruits the hairs formed later are comparatively 
smaller in size. 

Microsporanglum 

In a young anther, which is somewhat rectangular in cross section 
(Fig. 3 A), a plate of hypodermal cells differentiates as arches por ial 
cells. Fach archesporial cell divides into a primary parietal cell and a 
r.nt Kotteer, vol, 12:1. ll"n 
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Pig. 3. Mimusops elengi. — A I): Trnnserlions of anllier al different stages of 
development. — E: Magnified view of sector E in A to show primary parietal cell 
and primary sporogenous cell. — F—(i: Enlarged view of portions /•' and G in li 
and ('. showing wall layers al microspore mother cell anil tetrad stages, respectively. 
— H: Portion // enlarged from 1) to show flattened epidermis, fibrous cndotheciuni 
and degenerating middle layers, and lapcluin. — 1: l.ongiscction of anther: outline 
diagram for .1. — J : Enlarged view of sector ,/ in 1 to show stoma on anllier lobe. 

K: Surface view of stoma on anllier connective. — A—I)X70, E—11X700. 1x35, 
.1—K • 700. 
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pr imary sporogcnous cell (Fig. 3 E ) . T h e former fur ther divides peri-
clinally and gives rise to the wall of the anther , whereas the latter 
undergoes a few divisions in various planes to form microspore mother 
cells ( F i g . S B , F) . 

Initially the epidermis keeps pace with the growth of inner tissue 
liul later its cells become vacuolated and tangentially compressed. 
Fibrous th ickenings develop in the endolhecial cells at two-celled stage 
of pollen gra ins (Fig. •'! I l l : similar th ickenings may also develop in the 
connect ive cells lying adjacent to the endolhec ium. The middle layers 
begin to degenerate before f ibrous th ickenings develop in the endothe-
cium (Fig. 3 C G ) but their r e m n a n t s persist in the ripe an thers iFig. 
3 I). II». 

At microspore mother cell slage the tapetal cells become hi- I Fig. 3 F) 
or le l ranuclea te (Fig. I A G}; the nuclei fuse to form polyploid masses 
( F i g . 4 D ) . T h e lapelal cells remain heal thy till microspores separa te 
hut degenera te in .vi'fu by the t ime the pollen gra ins become 2-celled 
(Fig. 3 Hi . Thus , the lapetum is of the secretory type. Occasionally in 
some a n t h e r s when microspore te t rads are formed a few of the tapetal 
cells enlarge from 1 0 u X 2 0 ( i lo 105|iX.r>,'l u. (Fig. 4 E . F) with the result 
that the tetrads get c rushed. T h e hyper l roph ied tapetal cells show larger 
nuclei and vacuolated cytoplasm. The n u m b e r of nuclei varies from 
two to seven. Such a n t h e r s a re sterile. 

'I'he epidermis shows the presence of anomocyl ic slomala both on 
an the r lobes (Fig. 3 I. .Il and connect ive (Fig. .'$ K) . 

Miei 'osporogenesis and .Male d a m e t o p h y l e 

The reduction divisions in the microspore mother cells are normal 
(Fig. 4 G—M) and nonsynchronous . T h e cytokinesis is s imul taneous 
result ing in lelrahcdr.i l iFig. 4 (). Q). decussate iFig. I N. Pi or more 
c o m m o n l y isobilateral te trads. T h e nucleus of uninucleate pollen 
grains , after moving towards the per iphery iFig. 4 Ri . divides to form 
a large vegetative and a small generat ive cell ( F i g . 4 S ) . The pollen 
gra ins are shed at L'-celled stage. They a re of various sizes and may be 
hi-, tr i- o r le l racolporale wi th a thick, slightly reticulate exine and a 
thin int ine (Fig. 4 T ) . 

Megasporangiu in 

The ovule is ana t ropous . uniteginic and tenuinucel lale (Fig. 5 F ) . I t 

develops as a small p ro tuberance on I be placenta Fig. 5 A) and begins 

Bot, Notiser, vol. 123, 1970 
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Fig.4. Mimusops elengi. A 1): Tapelal colls showing milosis and polyploid 
nucleus. — E: Portion of longiseclion of anther to show hypertrophied tapetal cells 
and crushed microspore tetrads. — F: A hypertrophied tapctai cell. — G—M: Meiosis 
1 and II. — N: Initiation of cytokinesis to form decussate tetrad. — O: Tetrahedral 
tetrad. — P—Q: Decussate and tetrahedral tetrads prior to liberation of microspores. 
— R: Uninucleate pollen grain. — S: Two-celled pollen grain. — T: Acetolyzcd pollen 

to show reticulate exine. — A—DX1035, EX345, FX1035, G—TX670. 
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lo c u r \ e ill an early stage (Fig. 5 B) until it becomes ana t ropous [Kg . 
5('.. 1)1. The in tegumentary p r imord ium star ts developing a l t e r the 
differentiation of archespor ia l cell (Fig. 5 C ) and envelops the nucel lus 
al Ihe megaspore mo the r cell stage forming a long a n d na r row micro-
pyle (Fig. 5 E ) . T h e ovule rolates fur ther so that the micropyle faces 
the funiculus. During rotat ion the micropyle becomes obliquely oriented 
(Fig. 5 F ) . T h e vascular t race to the ovule enters Hie funiculus and 
reaches almost the lip of the integument (Fig. 5 F | . 

T h e in tegumenta ry cells l ining Ihe e m b r y o sac m a y become tilled 
with tannin-l ike substance. An endothe l ium is nol organized (Fig. 7 A, 
B). In some of the ovules, below the cha la / a l region of e m b r y o sac. 
appears a strip of radial ly elongated cells. These a re sparsely cyto
plasmic, and can ha rd ly be compared to a hypostase . 

Megasporogeneste and Female (iainetophyte 

A single hypodermal cell acts as the a rchespor ia l initial (Fig. 5 G) 
which functions directly as the megaspore mo the r cell (Fig. 5 11). For 
a considerable l ime meiosis is not init iated in the megaspore mother 
cell, du r ing which it increases in size (Fig. 5 1). T h r o u g h meiosis (Fig. 
5 J) it produces a T-shaped te t rad of megaspores (Fig. 5 K). The three 
inicropylar megaspores are non-funct ional and degenera te . T h e nucleus 
of the functional megaspore undergoes three successive divisions (Fig. 
5 L—Nl to p roduce an eight-nucleate e m b r y o sac. The development 
llius conforms to the Po lygonum type. Somet imes the e ight-nucleate 
embryo sac may show '2+(> a r rangement of nuclei. T h e m a t u r e gameto-
pbyte shows Iwo hooked and beaked syncrgids possessing filiform 
appa ra tu s which becomes conspicuous when egg and polars a re en
larging (Fig. 5 0 ) , an egg. two polars and three ephemera l ant ipodal 
cells a r ranged linearly in the chalazal projection of the e m b r y o sac 
i Fig. 5 Nl. .lust beneath the egg. the polars fuse lo form secondary 

Pig.6. Mlmu.iops elengi ianl, antipodal cells; e, egg; /«>. |><>l:irs. \i/. synergic!i. — 
A I1': Progressive Stages in development and curvature of ovule Vascular supply 
to integument reaches almost up lo the lip (P). — G: Longisection oi part of ovule 
showing a single hypodermal archesporial cell. — H—I: Megaspore mother cells. — 
.1 K: Megaspore dyad and tetrad, respectively. - - L™M; Two and I-nucleate embryo 
sacs. N Organized embryo sac. — O: Micropylar portion of mature embryo sac 
lo show filiform apparatus in synergids, enlarged egg and polars A Fx60, 

G—0X555. 
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nucleus, the latter maintaining the same position till fertilization. Aller 
fertilization the synergids usually become displaced. 

Endosperm 

The primary endosperm nucleus divides e;irlier than the zygote ('Fig. 
6 A). The di\ision of Ihe endosperm nucleus is not followed by wall 
formation (Fig. 6 A—1)1. Thus the development is Nuclear. The divi
sions of endosperm nuclei are non-synchronous and produce more than 
a thousand nuclei. At. this stage,cytoplasm starts aggregating around the 
peripheral nuclei present at the micropylar end. The cell formation is 
centripetal and begins from micropylar to chalazal end. Ultimately, 
Ihe entire endosperm becomes cellular (Fig .ßE) . The endosperm cells 
are small towards Ihe periphery hut large in centre. These cells accumu
late fat as reserve food material I Fig. 6 F). 

Embryology 

There is a time lapse between fertilization and division of the zygote. 
The zygote divides later than the division of the primary endosperm 
nucleus (Fig. 6 A). 

The earliest stage available was an eight-celled proembryo (Fig. 6 C, 
Gi. II undergoes both anti- and periclinal divisions (Fig. 6 H) resulting 
in a large globular embryo (Fig. 6 1). Localized meristematie activity 
at two points in Ihe apical region of globular embryo (Fig. 6 J) results 
in Ihe formation of a heart-shaped embryo (Fig. 6 K). Further activity 
gives rise In 2 cotyledons (Fig. (iL). The embryo has a large massive 
suspensor (Fig. 6 1—1.). The cells of Ihe suspensor are bloated, uni
nucleate and of various sizes. As the cotyledons enlarge the sus
pensor degenerates il'"ig. 6M). The mature cotyledons are flat, folia-

Fig, fi. Mlmusops elengl (D—F.. I, K—N arc from whole mounts, rest from microtome 
sections, emit, embryo; end, endosperm; sus, suspensor; sy, synergid; :, zygote). — 
A: Two-nuclcale endosperm, one of the persistent synergids seen I?: Four-nucleate 
endosperm — (.• I.ongiscdion of young seed al Hi-nucleate endosperm stage. — D: 
Free nuclear endosperm; embryo was probably losl during dissection. — E; Cellular 
endosperm wilh globular embryo. — F : A few endosperm cells enlarged lo show oil 
globules. — G—H: Young proembryos. — I—L: Globular, heart shaped and dicotyle
donous embryos; note massive suspensor. — M—N: Young and mature dicotyledon
ous embryos showing vasculature. — A — B x M j , (.- I) \ 130. EX-tO. Fxl .10. II,- 270. 

1—LX60. M NX«. 
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ceous with reticulate venation (Fig.6N). A small root cap protects 
the radicle. Plumule is very small and is present inbctween the two 
cotyledons. The cells of cotyledons accumulate fat though its amount 
is lesser than that in the endosperm. A para-colvledonary section of 
a mature seed reveals an embryo almost reaching I he expanse of seed 
and surrounded by endosperm. The short radicle lit», into the narrow-
groove of copious endosperm. 

Testa 

At the mature embryo sac stage, the integument is about 15-layered 
(Fig. 7 A. R). A Few cells in the chala/.al region, just below the epider
mis, show accumulation of tannin. By this time nucellus is completely 
consumed 

At free-nuclear stage of endosperm, the testa becomes nearly 25 to 
30-layered. About six layers of cells accumulate tannin (Fig. 7 C). The 
accumulation starts from chalaxal to inicropvlar region. 

As the seed matures, the tannin-filled cells are transformed into 
sclereids (Fig. 7 I)) which have characteristic thick and lignified walls 
with branched pit canals and narrow lumen. The linnen is completely 
filled with tannin. Meanwhile, tannin continues to accumulate in the 
inner layers followed by their gradual sclerificalion. Finally, when 
the seed is mature, the entire integument becomes sclerilied. 

Pericarp 

The ovary wall, at mature embryo sac stage, comprises about 25 to 
35 layers of compactly arranged parenchymatous cells. Numerous latex 
sacs and tannin filled cells are interspersed in parenchymatous tissue. 
Tannin may completely till the cells of outer and inner epidermis 
(Fig'-8 A). 

Al preglobular Stage of embryo, the pericarp shows increased number 
of layers. The parenchyma cells undergo divisions in various planes 
to form .'{.j to 40-layered tissue (Fig. 8 H). About seven layers subjacent 
to the inner epidermis, have a characteristic tiered arrangement of cells. 
Also, about five rows underlying outer epidermis consist of compactly 
arranged cells which simulate cork (see RENDLE 1925}. At places alter
nate rows of these cells accumulate tannin. As the embryo becomes 
globular 2 or .'5 layers inner to 'cork' enlarge (Fig. 8 CI. Cytoplasm 
starts receding from walls but nuclei remain conspicuous. As a result 

Bot. Notiser, vol. 12:1.1970 
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Fig. 7. Mimusops elengi (Photomicrographs) — A: I.ongisection of ovule nl mature 
embryo sac stage. - B: Portion of integument from A enlarged, innermost layer is 
not organized into endothelium. - C: Same at free nuclear stage of endosperm to 
show a lew of the Outer layers filled with tannin. — 1): Portion of longisection of 
seed al cellular stage of endosperm showing outer zone of sclerified cells, middle 
zone of tannin-tilled cells and innermost zone of parenchymatous cells. — Axl)3. 

11X71«. CX233. DXÜ2. 
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of enlarging "I those colls, Ihe inner rolls get crushed. Sclerification 
stalls lirsl in cells which are at the base of the fruit. At the late 
globular stage of embryo, rows of sclereids are formed (Fig.8D). 
Sclereids are thick-walled with branched pit canals and narrow lumen. 
A few layers internal to the inner epidermis gel crushed. 

When Ihe embryo has become dicotyledonous a very thick cuticle 
is deposited throughout Ihe surface of fruit. 'Cork' layers accumulate 
more lannin and abonl 15 underlying layers become sclerilied. Paren
chyma cells increase in size. 

Thus the fruit has three /ones: (al Ihe outermost /one consists of 
an outer epidermis, 'cork' and sclereids. (hi Ihe middle /one of paren
chyma lous tissue, and (c| innermost /one of inner epidermis and some 
subjacent layers. 

DISCUSSION 

The available morphological and ombryological data on the family 
Sapotaceae are discussed in the light of present observations on Mimii-
so/is elengi. 

The corolla of Sa/iotaceae is gamopetalous consisting of a corolla 
lube and one or two whorls of 2 5 or more lobes. In several genera 
each lobe bears a pair ol lateral or dorsal appendages. The appendages 
in Mimitsops elengi have been described as dorsal by IlKNDLE 11923), 
LAM (1941) and WILLIS (1966), and lateral by MEEUSE 119(50). Mow-
ever, the present observations on this plant supporl Ihe former view. 
The vascular supply to the corolla lobe branches near its base. One of 
the branches enters the lobe, whereas Ihe other bifurcates, one trace 
entering each appendage. 

The ovules may be anatropous or hoinianatropous (WARMING 1913; 
MuitTiiv 1941) and obliquely oriented, or ortholropous (WARMING 

1913). The single vascular bundle in the raphe gives oil branches which 
supply ihe thick integument. The ovules in Mimusops elengi are ana
tropous with obliquely oriented micropyle. The vascular supply to the 
ovule does not stop al chalaza bid roaches almost up to Ihe tip of Ihe 
integument. 

According to MURTHY (1941) in Achras sapola L. and Manilkarri hex-
andra (ROXB.) DUB. there is no endothelium hid in Madhuea indicu 
GMEL.. (Bassia latifolia ROXB.) and Mimusops elengi I here is a tendency 
towards ils differentiation. The integumentary tapetum is normally 

Bot. Notiser, vol. 123.1970 
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Fig. 8. Mimusops elemji (Photomicrographs. /</, lalicifcrous duct). A: Portion of 
ovary wall (longisection) al mature embryo sac stage. It: Same al a slightly older 
stage to show 'cork' and lalicifcrous ducts. — C: Pericarp at globular stage of embryo 
to show enlarged cells beneath 'cork'. - I): Outer zone of pericarp showing 'cork' 

and sclcrcids. — A - 118. B—CX61, Dx271 . 
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charac ter ized by radial ly elongated, densely cytoplasmic cells with 
prominent nuclei. Since in Mimusops elengi the Innermost layer of 
in tegument lacks all these features, it would be incorrect to call this 
layer as endothel ium. 

M U H T H Y i l 9 H i observed a distinct hypostase in Madhuca indica and 
Mimusops elengi, and a poorly developed hypos tase in Achras sapoto. 

In Mnnilkara hexandra he found that the cells at the chalazal end 
become loose and large after fertilization and probably have a nutr i t ive 
role. In Mimusops we have observed in some ovules a strip of cells 
below the embryo sac. These cells are radial ly e longated and sparsely 
cy toplasmic . Since this is not a regular feature of the plant , this mass 
of cells need not be designated as hypostase . 

In Achras, Madhuca, Manilkara and Mimusops the ant ipodal nuclei 
have been reported to d i sappear before the organizat ion of the e m b r y o 
sac (MURTHY 19411. However, we find that , a l though ephemera l , the 
an t ipodal cells a re organized and a re linearly a r r anged at the chalazal 
end. 

Ml'RTllV 119411 repor ted the absence of liliform a p p a r a t u s in syner -
gids of Madhuca. T h e present work, however, reveals its presence. It is 
likely that on reinvestigation other genera may also show filiform 
a p p a r a t u s . According to MliRTHY (1911). in Achras sapoto the division 
of the p r i m a r y endosperm nucleus takes place la ter than that of the 
zygote. On the other hand , our observat ions show that in Mimusops 

p r i m a r y endosperm nucleus divides earlier than the zygote. The en
dosperm is Nuclear and wall formation is m u c h delayed. Nearly a 
thousand nuclei are formed before walls a re laid down. 

Members of Sapolaccac are economically impor tan t , and unfor tuna
tely, there is not much work on the morphology and embryology of 
these p lants . Although the plants flower profusely, seed set is relatively 
low. Detailed studies leading to a fuller unders tand ing of the embryology 
and seed formation in these plants should prove very reward ing . 
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ABSTKACT 

DIXON. I*. S. and IIIVINK. L. M.: Miscellaneous Notes on Algal Taxonomy 
and Nomenclature III. — Bot. Notiser 123:474 4X7. Lund. 
1. Typification of the genus Srinaia BlVONA shows that the correct name 

for the type species of the genus is .S. [orccllahi Iliv. 
2. The conservation of Grateloupia C. AcARDH (1822) [Cryptonemiaies] 

against Grateloupia BOMNEMAISON (18221 [C.eramitiles is proposed. 
3. The typification of Halgmenia lali/olia CHOUAK FRAT. ex Kt'rz. is dis

cussed. 
I. The use of the generic name Polysiphonia by SPRENGEE (1827) is dis

cussed in detail. 
5. The correct name for Daxya pedicellala (C. Ac.i C. AG. is shown to be 

/). baillouuiana IGMEL.I M O N I . 

0. A possible record of the occurrence of Dasya hmlloiwiann in Britain is 
rejected and the time at which the immigration of this species into 
Europe occurred is considered. 

INTRODUCTION 

The following notes refer to further taxonomic and nomenclatural 
problems delected during preliminary work lor lite forthcoming "Flora 
of British Marine Algae". 

THE TYPIFICATION OF THE GENUS SCINAIA BIVONA 

The genus Srinaia was first described by Baron A. BIVONA-BKRNARDI 

in 1822. Contrary to the remark by SKTCHELL (1014 p. 80) that no diag
nosis or discussion of Scinaia as a genus is given, BlVONA does in fact 
say "Scinaia. algarum marinarum novum genus. Tubi exlus glabri, infus 
filamentosi. gelatina solidiuscula repleli. filamenlis centro intertextis 
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in funiculuni axiforme. Capsulae tuborum parieli iiilcnio adhaerentes." 
BlVONA Ihen proceeds lo describe tbe single species which lie referred 
to the genus: Scinaia forcellata. The specific epithet is taken from 
IMJ'KRATOS "Forcellata", (1599 p. 736) and from his Furas forcellata, 
'Cup. Pamph. .'5 I. 105". This latter publication has no! been located. 
The name is spelled forcellata throughout the paper and has no connex
ion with TURNER'S Ulva /urcellata i TURNER 1801), despite the fact 
that the two entities are conspecific. Consequently, il cannot be accepted 
thai BlVONA made I lie combination Scinaia furcellata (TURN.) BlV. as 
has been generally assumed. 

J. AGAKDH I 18521. quoting both Viva furcellata TURN, and Scinnia 
forcellata Biv.. made the combination Scinaia furcellata (TURN.) J. Ac. 
The epithets forcellata and furcellata, however, have the same deriva
tion and ought, therefore, to be treated as mere orthographic variants, 
fin fact BlVONA's forcellata is usually mis-spelled furcellata in the litera
ture and the epithets ha\e been the source of much confusion. I In this 
case Scinaia furcellata (TURN.) J. AG. must be rejected as a later 
homonym of Scinaia forcellata Tin'., based upon a different type. The 
correct name of the type species of the genus Scinaia is thus .S. forcellata 
Biv.. not ,S". furcellata (TURN.) J. AG. as is given by SCHMITZ (1889) and 
KVMN (1956). The type of Scinaia forcellata is BlVONA's materials, the 
localities for which he gives as "ad litora maris ab undis rejecta hi em 
et vere prope Panormum el Neapolim reperitur." The whereabouts of 
BIYONA'S material is not at present known, but his illustration is rea
sonably good and can be taken as typifying the species, at least tem
porarily. 

Two species of Scinaia have been reported in Europe. S. turgida 
CIIEMIN and S. furcellata (TURN.) J. Ac., and it is essential to determine 
to which of these entities S. forcellata Biv. refers. The figure given by 
BlVONA is a representation at natural size of bis plant, with some ana
tomical details at a slight magnification. On the basis ol the height of 
the plant, the breadth of I he axes, the orientation of branch insertion, 
the frequency of branching and the infrequency of earposporophytes 
il can be staled that S. forcellata Biv. is conspecific with the plant 
known previously as .S'. furcellata (TURN.) J. AG. 

CONSERVATION OF GRATELOUPIA 

C. AGARDII established a new genus in 1822. naming it in honour of 
the French botanist J. P. A. G. GRATF.I.OUP. and this has been accepted 
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by all subsequent workers. Three species were referred to the genus 
in the initial treatment: Grateloupia ornata, G. hystiix and G. filicina. 
Of these, only the last is retained in the genus today. G. ornata having 
been referred to Ghaetangiiim (PAFENFUSS 1951) and Grateloupia trans
ferred to Gigartina (SETCHELL & GARDNER 1933). Unfortunately, in the 
same year as ('.. AGARDH established his genus, BONNEMAISCN described 
a second genus naming it Grateloupia also. 

The dating of the various parts of the 'Species algarum' of the elder 
AGARDH is complex. NOKDSTEDT (1914) showed that the first part of 
volume I was not issued until late 1820 in I.und. a second issue with 
new title page appearing in the following year in Greifswald, but he 
gave no information on the dating of the second part of thai volume, 
the portion relevant to the present discussion. Although evidence is 
by no means complete, the second part appears not to have been issued 
prior to late 1822 in I.und. No reference to this part prior to December 
1822 has been discovered personally in the literature or in ACARDHS 

correspondence. According to STAFLEU (1907). the second part was 
issued in two portions, with pages 109 to 398 appearing probably in 
November 1822 and pages 399 to 531 in 1823. In addition to the Lund 
issue, there was a re-issue with new title-page from Greifswald in 1823. 

The dating of BONNEMAISON's publication is much easier. The paper 
appeared in two parts of which the second, containing the description 
of Grateloupia BONNEMAISON, was published in the issue of the 'Journal 
de Physique' for the mouth of April 1S22. and was acquired by I In 
Library of the Academy of Sciences between June 17th and 241 h, 1822 
.see P. V. Acad. Sei. Paris 7 p. 339). 

There seems little doubt thai Grateloupia BONNEMAISON antedates 
Grateloupia C. AGARDH. Since the former is a name never used except 
by its originator, whilst the latter is a well-known name for a widely 
distributed genus ol some commercial importance, after which a family 
has been established, conservation of Grateloupia C. AG. is. therefore, 
fully warranted. 

BONNEMAISON typified his new genus with < onferoa arbuseula DlLLW. 
\Jthough the two treatments by DllXWYN (1807, 1809) confused rep
resentatives of the genera Callithamnion and Dasya (cf. DIXON 1900 
1964) and it has been shown that the epithel arbuseula must be applied 
to the former. BONNEMAISON's account clearly indicates thai his de
scription is based upon the Dasya component of DTI.I,\VVN"S treatment. 
Grateloupia BONNEMAISON (1822) antedates Dasya C. ÄGARDII (1824) 
nom. cons. [T.: / ) : pedieeliata [C. AGARDH) C. AGARDH1 and should be 
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added as a nomen rejiciendum as it is a taxonoinic synonym based on 
a different type |T.: (1. iirbiisciila BONNEMAISON (Conferva arbuscula 
DIII.WYN pro parte, quoad Suppl. pi. G)J. 

THE TYPIFICATON OF HAIAMKNIA LATIFOLIA 

The alga now known as Hay me nia latifolia was first recognized in 
northwest France by II. M. and I\ L. C.ROUAN. Although a species ol 
relatively rare occurrence, it was collected in sufficient quantity for 
specimens to be distributed in November 1849 under that name, as 
number 191 of the exsiccala 'Algues de I'OuesI de la France' of JAMES 
LLOYD (see DIXON 1967). Unfortunately no description was provided 
so thai the binomial is used Ihere as a nomen nudum. Despite this, the 
name is usually attributed lo the CROUANS, the exsiccalum being cited 
as the place of publication (e. g. Du TOM 19051. Although a description 
was published eventually by the brothers CROUAN (1867). this is ante
dated by the one which appeared in the preceding year iKÜTZING 1866) 
validating the binomial. Kf/TZING (1866 PI. 96) indicated thai his de-
scriplion was based upon a specimen of LLOYD'S exsiccalum in SONDKH'S 

herbarium. In view of the contusion which prevails regarding many 
of the Hal, membranaceous members of the Rhodophyta, location of 
the original specimen examined by KL'TZING was obviously essential. 
This proved to be extremely troublesome and it was finally found in 
thai pari ol SONDERS herbarium which was acquired by F. VON 
MUELLER during the nineteenth century and taken lo Australia where 
il passed eventually to the National Herbarium ol Victoria at Mel
bourne (MEL). Examination of collections there disclosed the presence 
of a specimen (MEL 10332) which, apart from the loss of about 5 cm 
ill material from one axis, is a perfect mirror-image ol Kt'TZING's illu
stration (see Fig. I). The locality from which the specimen was collected 
is cited by K.ÜTZ1NG as "Brest"; the annotation on the specimen gi\cs 
this more precisely as the "Anse du Dondie". 

Kl IZING'S illustration of the microscopic structure of this specimen, 
the hololypc ol Halymenia latifolia CROUAN ERAT. c\ KÜTZ.. though 
difficult to interpret, shows what appears to be a section of a car-
posporophyte surrounded by an internal pericarp, a feature typical of 
Hie genus Halymenia and distinguishing it from Ilalarachnion in which 
the carposporophytes are nol invested in this way. In Britain, broad 
forms of the erect phase of Ilalarachnion ligulatum IWOODW.I KI 'TZ. 
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have been conl used with Ilalymrni'i Inlifolia, but can be distinguished 

by this feature since even smal l erect thalli of the former almost in

variably bear ca rposporophy les . 

SI'RENGEL'S USE OF THE GENERIC. NAME POLYSIPHONIA 

Poly sip ho nia is a generic n a m e first used by G R E V I L L E (1823) as an 

avowed subst i tute for Hutchinsia C. AGARDH I 1 8 1 7 I non Hutchinsia 

R. BR. I in AlTON 1812). T h e n a m e is current ly conserved against Ver-

tebrata S. F . GRAY (1821), Grammita B O N N E M A I S O N I 1822) and Grate-

loupella BORY (1823). When he first used the name. GREVILLE t rans

ferred only one species to the genus, a l though in the following year 

118241 he m a d e fur ther t ransfers . It is obvious from his comments thai 

he p lanned to produce a work on the fi lamentous, or 'art iculated' , a lgae 

equivalent to his Algae Br i tannicae ' (GREVILLE 1830), but this was 

never completed. No manuscr ip t is known to exist, a l though acknow

ledgement was given to GREVILLE when further transfers of species to 

Polysiphonia were m a d e by H A R V E Y (18331. Many of these and o ther 

later t ransfers a re an teda ted by the work of SPRENGEL (1827) who was 

the first au tho r to adopt the n a m e Polysiphonia for the majority of the 

species placed by C. AGARDH in his genus Hutchinsia in 1821, SPRENGEL 

referred 27 species to Polysiphonia, of which 22 were new combina

t ions: these a re repr inted here, in alphabet ical order, together with their 

present a t t r ibut ion if synonyms . 

P. badia (Dn i.w.j SPRENG. 

= P. nigra (Huns.) B A I T . 
/ ' . brodiaei (DII.LW.) SPRENG. 

P. coccinea (l)u.i.w.) SPRENG. 
= Heterosiphania plumosa 
(ELLIS) BATT, 

/ ' . compiunalu ((.. A(..i SPRENG. 
= P. virgata (C. AG.) SPRENG, [non 
P. complanata (CLEM.) J. AG. 
(18031. noni. illcg. Plemsiphoniu 
complanln (C.I.EM.) FAI.KENB.] 

P.densta illoTiii Siuil.M.. 
P. discolor (C. AG.) SPRENG. 

P. divaricata (('.. AG.) SPRENG. 
= P. violacea (Born) SPRENG. 

/ '. elongala (Huns.) SPRENG. 
Bot. Notiser, vol. 123. 1970 

/ ' . fibrillosa (DILLW.) SPRENG. 

P. filamentosa (WULF.) SPRING. 

= Spgridia filamentosa (WULF.) 
IIAUv. in Hook. 

P. foenicalacea (C. AG.) SPRENG. 

/ ' . frutlculosa (WULF.) SPRENG. 

/ ' . glomerulata IC. Ac.) SPRENG. 
— Tolgpiocladia glomerulata (C. 
At, i SCHMITZ in ENGLER et PRANTI. 

P.lepadicola (LVNGB.) SPRENG. 

= P. urceolata (DII.LW.) GRF.V. 

/ ' . macrocarpa (C AG.) SPRENG. 
non / ' macrocarpa HAKV. in 

MACKA\ (1836), nom. illeg. This 
plant is of unknown attribution 
(cf. J. AGARDH 1863). 
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Fig. 1. The specimen of Halymenia lafifnhn used by KOTZINO for his illustration (Tab. 
pbyc, vci !'8. pi. 96). Reduced. 
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P. moestingil (LVNGB.) SPRENG. / ' . ramulosa HAUVEV (in HOOKER 

= Pterosiphonla parasitica 1853), mun. illeg.] 
(HUDS.) FALSENS. P.recuroa (C. Ao.) SPRENG. 

P. penicillata (C. AG.) SPRENG. T h e ^entity of Hutchimia recuroa 
= P. brodiaei (Dn.i.w.) SPRENG. ( " A < ; A K n , J n 8 2 4 > - , h e l , a s i " n . v , n ' 

is unknown. It does not appear to 
P.puloinata (ROTH) SPRENG. 

Attribution uncertain, see corn-
have been reconsidered either by 
the original or anv other author 

ments under Polysiphonia macro- e x c e p , S lMtKNT,Ef F r o m ,,1C ,| i ; l f,. 

carpa HARV. in MACKA\ (1836), „osis it seems hkely to be referable 
below. [0 /> jjTceoiata (DILLW.) GREV. 

P. ramulosa (C. AG.) SPRENG. P.violacea (ROTH) SPRENG. 
= / ' . opaca (C. AG.) SPRENG, [non P. oirgata IC. ÄG.) SPRENG. 

For tuna te ly , the data given above raise no difficulties except in con
nection wi th the n a m e of the alga cur rent ly listed (PARKE & DlXON 
1904. 1968) as Polysiphonia macrocarpa HARV. in MACKAY. The latter 
appears to be a distinct species, readi ly identifiable in British waters , 
a l though there have been var ious opin ions as to the correct n a m e which 
should be applied lo il (cf. H A R V E Y 1847: BORNET 1892; ÜE T O M 1903), 
even before the discovery that i ts cur rent ly accepted n a m e is illegiti
mate. Selection of the correct n a m e awai l s critical analysis and lypifica-
lion of var ious entit ies, in par t icu la r Conferva puloinata R O T H (1797) 
and Centillium xerttilarioides G R A T E L O U P (1807). 

THE CORRECT NAME FOR DASYA PEDICELLATA 

Dasya pedicellata, which has also been known as / ) . elegans, is 
widely dis t r ibuted in Ihe Mediterranean and on the Atlantic Coast of 
North America and there have been several recent repor ts of ils a r r iva l 
a n d spread in nor the rn Eu rope . The alga is of very character is t ic and 
spectacular appearance , marked ly different al different stages of devel
opment . T h e lhal lus measures up to 50 cm in lenglh and may be simple 
or b ranched . T h e lhalli develop in Ihe spr ing and early summer , du r ing 
which t ime Ihe axes are densely clothed wilh lateral filaments of limited 
growth. These fall away acropeta l ly together wilh any tetrasporangial 
or spenna lang ia l slichidia so lhat in the a u t u m n Ihe axes are naked . 
In female p lants the developing ca rposporophyte induces secondary 
development . Ihe resul t ing s ta lked "cys locarps" being a very prominent 
feature of such carpogonia l mater ia l in Ihe a u t u m n . T h e superficial 
similari ty between such a plant and a terete m e m b e r of the Gigartinales 
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expla ins w h y C. AGARDH (182'2i assigned such mater ia l to the genus 
Sphaerococcus. 

T h e or iginal t r ea tment oJ s. pedicellatus iC. AGARDH 1822 p. 321) 
is based on mater ia l collected by J O H N T O R R E Y "ad li tus Noveboraeense 
[ = N e w Y o r k | Ainericae Boreal is" . T h e A G A R D H Herba r ium, at the 
Botanical Museum. Lund , now con ta ins the following specimens re
ceived from T O H H K Y : 

(1) 44128. labelled "Hutcbi i is ia villosa Ag. Ceramio Ocellato (iralel. 

J o u r n . de Medec. prox quod 5 plo m i n u s Torrey misit e N. York", 

in ('.. A ( .AHDH'S hand . 

(2) 44131, labelled "Tor rey misit N. York", in ('.. AGARDH's hand 

(3) 44132. labelled "Sphaeroc . Torreyi Ag. New York inisit Torrey" . 

in pencil and " D " in ink, both in C. AGARDH's hand . 

Of these three, the first (44128) is p robab ly the best choice to serve as 
Iectotype. 

T h e anno ta t ion on the thi rd specimen provides the explanat ion of a 
problem which has existed for m a n y years . C. AGARDH received many 
specimens from T O R R E Y pr ior to the publ icat ion of the first volume 
of his "Species Algarum" and one of the species described therein was 
n a m e d Sphaerococcvs torreyi. T h e descr ipt ion is ex t remely brief and 
n o spec imens appea r to have been dis t r ibuted either by C. A. AGARDH 
or his son. As a consequence, the appl ica t ion of the n a m e has been 
doubtful a l though S. lorrciji is general ly accepted as a species of 
Gymnouonyriis. On the basis of his examina t ion of a fragment in the 
T O R R K V Herbar ium, however, B A I L E Y (1848 p. 391 claimed that Splm-

erococcus lorrryi was based on a bat tered specimen of the Dasya under 
considera t ion, a suggestion dismissed b y FARLOW I 1879) as "s ingular" . 
SETCHELL 119051 m a d e the first a t t empt to solve the problem by 
typificalion and showed that the A G A R D H Herbar ium contained several 
specimens filed at 24119 which appea r to represent type mater ia l . As 
indicated by SETCHELL, these a re anno ta t ed "New York. Tor rey . in l ib. 
('.. Agardh" , in .1. G. AGARDH's h a n d . It therefore appears that Sphaero-

coccu.s torrcyi was based on a mix tu re of two components , one referable 
to Dasya and the other, as indicated by SETCHELL, to ihnfeldtia. 

A G A R D H (1824) subsequent ly erected the genus Dasya (as Dasia) to 
receive his previously described Sphaerococcus pedicellatus. Three 
years later. M A R T E N S (1827) publ i shed independent ly a descr ipt ion of 
the taxon under the n a m e Rhodonema elegans. It is not k n o w n why 
A G A R D H should later (1828) have adopted this epithel in preference 
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lo his own earlier pedicellatu.s, but it is as Dasya elegans that the 
species was known lor many years before the priority of the earlier 
epithet was accepted. 

There is, however, a much earlier epithel available. GRISELLINI 11750) 
provided an excellent pre-Linnean description of the alga under dis
cussion as "La Baillouviana"; his figure shows that there can be no 
question as to its identity. His publication is of such extreme rarity 
that a reproduction of the figure seemed desirable here il*"ig. 21. ADAN-

SCN (1703) made this figure the basis for his genus Baillouviana, which 
antedates Dasya ('.. AGARDH: the lalter has been conserved against 
Baillouviana (cf. SILVA 1952). S. G. GMKLIN (1768 p. 165). however, 
referred the entity to the genus Fiicas. as F. baillouviana, thus providing 
the earliest valid epithet for the alga. This epithel was transferred to 
Dasya by MGNTAGNE (1841 p. 164.1 so thai the correct name and aut
hority for the species is I) baillouviana IGMEL.) MONT. There is no 
known material surviving and it would seem best to select GRLSELLINI'S 

plate as I he leclolype. 

DASYA BAILLOUVIANA IN NORTHERN EUROPE 

There have been several reports of the naturalization and spread of 
this species of Dasya in Holland and Sweden (KOSTER 1952; DEN 
HARTOG 1961) which suggest that it is a potential addition to the 
British flora. The species has been reporled from water which is 
shallow and somewhat foul, conditions likely to be met with in estuarine 
areas of the east and south coasts of England, but so far. despite 
searches, it has not yet been discovered. It has been assumed (lint the 
introduction into European waters occurred recently, although then' 
are several older references in the literature, largely ignored, which 
report the species as having been collected in Northern Europe. These 
reports clearly require scrutiny, because if they are correct, they sug
gest that either the initial entry took place very much earlier than 
assumed at present or that several immigrations have occurred of 
which only the last has been particularly successful. 

HOLMES (1883), in a discussion of Essex algae, stated that he had 
observed a specimen of DAVID LANDSBOROUGH'S labelled "Thames 
River February", but commented "whether it was found on the Essex 
coast or not was not mentioned". By this. HOLMES implied thai the 
material had been collected in England but questioned "is it a native 
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Aiit'nauSi.f*r/A Jatlpi. 

Fig. 2. The illustration of "I.n Bailhmviana" given hy GRISELUNI < 17,">0!. Slightly 
reduced. 
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J • -A ' ( i .. 

Flg. •'!. The LAND8BOROV0B specimen of üasyn battlouvlana. Natural size. 
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of Britain or was it merely brought here attached to a vessel". A bound 
volume of LiANDSBOROL'GH S specimens has been discovered in the Her
barium of the Royal Botanic Garden. Edinburgh. This contains a speci
men of I be species under consideration which is probably that men
tioned by HOLMES. The annotation is difficult to decipher, but is either 
"Thames River February", as indicated by HOLMES, or "Thames Pier 
February", in an unknown hand, not that of LANDSBOROUGH (Fig. 3). 
The most probable explanation is that this is not a British specimen 
at all, but was obtained from the estuary of the Thames River, Con
necticut, U. S. A., for which stale the species has been collected fre
quently (HYLANDER 1928). 

In Holland. SERINGA» (1858) reported the species from Boxmcer "In 
aliis Algis, Zandvoort. Jan. 18-14; legit Buse". LUCAS (1950) staled that 
a specimen of this species of Dasya, attached to a fragment of Minan-
thalia, which corresponds with SUHINGAK'S published commenls, is now 
preserved in the Rijksherbarium. I.eiden. This specimen (Herb. Lugd. 
Bat. 939.69.1214) has been examined, and although filed under Dasya 
pedicellata, it is misidentificd. being referable not to the entity under 
consideration, but to another species of the genus. 
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Chromosome Numbers of Some Vascular Plants 

from East Africa 

By Mats Thulin 
Institute of Systematic Botany. 
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ABSTRACT 

THULIN, M.: Chromosome Numbers of Some Vascular Plants from Kast 
Africa. Bot. Notiser 123:488—494, Lund. 

Somatic chromosome numbers are reported for 33 taxa of vascular 
plants from Cherangani Hills in Kenya. 23 of these do not seem to have 
been recorded previously. The counts on C.ynorkis (Orchidaceae), Sebaea 
(Gentlanaceae) and Uebelinia (Cnryophyllaceae) are new generic reports. 

MATERIAL AM) METHODS 

The material used was collected by the author anil Mr. A. TIDIGS during 
a collecting trip in Cherangani Hills in western Kenya in August 1968, while 
with the Bralhay Exploration Group. Cherangani Mills is a mountain of 
Precambrian origin with the highest summits reaching about 3400 in. The 
collecting was done preferably in the upper parts of the Montane Forest Bell 
and in the Kricaccous Belt (HEDHEHG 1051). The fixations were made in the 
field, utilizing cbromo-acetic formalin. The counts were made on nietuphasc 
plates in paraffin sectioned root tips, stained with crystal violet and embedded 
in Depex. A number of metaphasc plates are illustrated by camera lucida 
drawings. 

RESULTS 

T h e somatic c h r o m o s o m e n u m b e r s obtained tire presented in the 
Tabic below. New counts a re m a r k e d with an aster isk. Voucher speci
mens a re preserved in the Botanical Museum, Uppsala (UPS). F u r t h e r 
sets of most of the .specimens a re in the Museum of Natural History, 
Stockholm | S | . I he Kew Herbar ium. London iKl and Ihe East African 
Herbar ium. Nairobi (EAH). T h e p lan t s are collected on four different 
localities. The positions of these localities arc respectively: Chepkolc t . 
c. 1°15'N, 35°26 'E : Kaibwibich, c. 1°13'N, 35 17'LI; Kapseis, c. 1°13'N. 
35°24 'E ; Labot, c. 1°6'N, 35°25 'E . 

Bot. Notiser, vol. 12.']. 1U70 
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Taxoti Locality :md Altitude 

RANUNCULACEAE 

''Ranunculus multifidus FORSK 
Ranunculus oreopbulus DEI 
Ranunculus volkensii ENGL 

PUMAR1ACEAE 

'Coruilulis mililbracilii F E D D E 

CARYOPHYLLACEAE 

*Strllaria scnnii CllIOV 
"I'ebelinia crassifolin T. C. E. FRIES . . 

LEGUM1N0SAE 

Indigofera arrecta A. RICH 
'Trifolium multinerne A. RICH 

CRASSULACEAE 

*Crassulu tjrnninkii MlLDBR 

COMPOSITAE 

'Anlheaiis tiarccnsis A. RICH 
*Conu:n subxcaposa O. H O F F M 
"Guizoiia replant HUTCH 
'llaplocarpha rucppellii 

(Sen. BUM R E A U \ E R D 
*Helichrusuin globosum ScH. BlP, . . . 
'Senecio clicramjanicnsis 

COTTON & BLAKEI.OCR 
*Senecio hochstettcri SCH. BII> 
'Senecio sp 

CAMPANULACEAE 

* Lobelia aberdarica 
R. E. & T. C. E. FRIES 

'Lobelia ef. iluriprati T. C E. FRIES 
'Lobelia nannae T. C. I"-. FRIES 

PRIMULACEAE 

Anaijallis serpens DC. ssp. 
meueri-johannis (ENGL.) P.TAYL. 

*Ltjsintnchia rtiluneriana VATKE 

GENT1ANACEAE 

*Sebaeu brachgphylla CRISES 
Swertia crassiuscula GILO 

'Swertiu kilimanilscliarica ENGL 

78 
87 
194 

32 
32 
80 

235 

238 
232 

261 
83 

179 

221 
259 

16 

c.52 
c.48 

16 
16 

32 

203 
117 
68 

67 
101 

145 
195 
217 

18 
18 

c.60 

30 
14 

«•.80 
20 
20 

105 
220 
198 

28 
26 
14 

21 

218 
206 
91 

22 
20 
26 

Kapscis, 2850 m s.m. 
Kapscis, 2850 in s.m. 
Kaibwibich, 2550 m s.m. 

Chepkotet. 3150 ni s.m. 

Chepkotet, 3150 m s.m. 
Chepkotet, 3150 m s.m. 

Kaibwibich, 2650 m s.m. 
Kapseis, 2850 m s.m. 

Kaibwibich. 2500 m s.m. 

Chepkotet, 3150 m s.m. 
Kaibwibich, 2700 m s.m. 
Kapscis, 2850 m s.m. 

Kapscis. 2850 m s.m. 
Kaibwibich. 2650 m s.m. 

Kaibwibich, 2700 m s.m. 
Kaibwibich, 2600 m s.m. 
Chepkotet, 3300 m s.m. 

I.abot. 2850 m s.m. 
Chepkotet, 3300 m s.m. 
Chepkotet. 3150 in s.m. 

Chepkotet, 3300 m s.m. 
Chepkotet, 3150 m s.m. 

Chepkotet. 3150 m s.m. 
Chepkotet. 3150 m s.m. 
I.abot. 2850 in s.m. 
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Taxon 
Voucher 

THULIN & 
T I D I G S N O 

2n Locality ami Altitude 

ORCHIDACEAE 

"Cgnorkix nnacnmptoidcs KRAENZI 190 

1R1D ACEAE 

Dierama pendulum (L. F.) BAK 207 

XYRIDACEAE 

Xi/ris cupensis THUNB I l l 

COMMELINACEAE 

Cyanotis barbatn 1). DON 219 

GRAMINEAE 

Ezotheca abysiinica (A. RICH.) ANDEBSS. 278 
Koelcria capensis (STEUD.) NBES 219 

*Penniselum schlmperi A. RICH 277 
*Sporobolus olioacfus NAPPER 253 

DISCUSSION 

Ranunculaccac 

The chromosome number of Ranunculus oreophytus has previously 
been reported to 2n — c. 3'2 and 2n —c. 30 IHEDREKG 1957). The number 
2n = 32 was now obtained both for this species and R. mullifidus. These 
species are closely allied, and introgressive hybridization between then» 
has also been suspected i HEDBERG 1957). On this locality they were, 
however, apparently keeping apart. 

An approximate number 2n=C.64 of R. Dolkenxii is also reported by 
HEDBERG (1957). My material turned out to have 2n=80. The most 
common basic number in Ranunculus is x —8. so the plant apparently 
represents a dccaploid level in the polyploidy series with that basic 
number. 

Leguminosar 

The somatic number 2n=16 for Indigofera arrecta has been reported 
several times previously (DARLINGTON & WYLIE 1955; FRAHM-LELIVEI.U 

1957. i960). 
Hot. Noiiser, vol. 12:!. 1070 

14 Kaibwibich, 2550 in s.m. 

20 Chepkolet, 3240 m s.m. 

34 l.abot. 2850 m s.m. 

20 Chepkolet. 3300 in s.m. 

20 Kaibwibich. 2650 m s.m. 
14 Chepkolet. 3250 m s.m 
18 Kaibwibich. 2R00 in s.m. 
24 Chepkolet, 3300 m s.m. 
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Fig. 1. Somatic metaphase plates of East -Vfriean vascular plants - A: Corydalis 
mildbraedii [2n 16). — li. Crassula granvlku (2n=32). — C: AnthemU tigreensis 
(2n 18i. — D: Conyza sub sett pös« (2n 18). — E: Haplocarpha rueppellil (2n 30). 
— !•': Senecio sp. (2n=20), G: Lobelia aberdarlea (2n 28). — II: Lobelia cf. 
durlprati (2n=26) . I: Anagallis serpens ssp meyeri-johannh (2n=22). — J : LI/SI-
machia ruhmeriana <2n—2Jl. — l\ Sehnen brachyphyllti l 2n=22l . — I. Swertia 
ernssiust uln (2n=20). M ' ynorl.is nnnenniploides r2n = 111. — N: Dieramn pen 
ilulum (2n 20j. — O: .Yi/n.« capensi» (2n=34). — P : Koelerm enpensis (2n=14). — 

Q: Pennisetum schunperi '2n----18l. — R: Sporobolus olwneeus i2n 24). 
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(".«iiiiposilae 

The only chromosome number previously reported from the genus 
Guizotia seems to be 2 n = 3 0 for G. abyssinica (L. P.) (".ASS. I DARLINGTON 

& WYLIE 1955). 

The gamophylic number 11=9 for Hoplocarpha scaposa HARV. is the 
only one known from the genus before (TURNER & LEWIS 1965). The 
count 2n=30 for H. rueppellii adds a new basic number for the genus 
viz. x— 15. 

No exact count exists, for the East African giant Senecios. HEDBERG has 
estimated 2n=c .80 for Senecio barbatipes IIKIIB. IHKDBI-'RG unpubl.l. 
and this material ol S. cheranyaniensis does not permit a more definite 
count 

Campanulaceae 

The count 2n-=28 for Lobelia aberdariva is in agreement with the 
numbers of sonic other African giant Lobelias (HEDBERG 1957). 

The chromosome number of Lobelia e\. dnripraliiwas clearly counted 
to 'in —2(5. The genus Lobelia otherwise seems to have a very constant 
basic number of x = 7, and Ihe somatic number 2(> has probably arisen 
through secondary reduction. A similar case has recently been reported 
to occur on diploid level, where 2n —12 was recorded for L. coronopi-
folia L. (NORDENSTAM I % 9 ) . 

Primulaccae 

The very \ariable laxon Anagallis serpens ssp. megeri-johannis appa
rent Ij contains a number of different chromosomal strains (HEDBERG 
1957). lie reports ihe numbers 2 n = c . 20. 2n = 20. 2n = 22. 2n—c.60 64 
and 2n=C.66. 

(icntiiinaceac 

The number 'in = 20 for Swertia crassiuscula is in agreement with a 
previous count (HKDBERG 1957). 

Orchidaccac 

2n = 14 for Cynorkis anacamptoides is a new generic report. The num
ber does not seem to be known for any orchids before, even if \ = ( 7 ) , 
14 is the basic number of several other genera. 

Bot. No'ixfr. vol. 128, I'lTO 
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Iridaceae 

2n = 20 for Dierama pendulum is a conf i rmat ion of an earl ier count 

( D A R L I N G T O N & W Y L I E 1955). 

Xyridaceac 

Xgris capensis T H U N B . var. schoenoides ( M A R T . ) N I E L S S O N lias pre

viously been cytologically s tudied on mater ia l from T h a i l a n d (LARSSEN 

1963). Th i s African mate r ia l of X. capensis shows the s a m e chromosome 

number . 2 n = 3 4 . 

Commclinaecae 

Cyanotis barbata seems to be cytologically he terogeneous . One report 
gives the n u m b e r 2 n = 2 4 (SHAH.MA & SHARMA 1958) and ano the r the 
gamophy l i c n u m b e r n = l 1 (LEWIS 19(54). 

(iramineac 

2 n = 2 0 for Exotheca abyssinica is in agreement with a previous count 
( T A T E O K A 1965). 

The somat ic n u m b e r 14 has previously been recorded for Koclcritt 

capensis=K. convoluta S T E U D . = X . g r a c i l i s P E R S . var. convolula ISTKI:I>.) 

H E D B . ( H E D B E R G 1957: T A T E O K A 1965). 
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ABSTRACT 

WEIMARCK, <;.: Apomixis ami Sexuality in Hierochloc' (Gramineae) from 
Finland and Greenland ami in 11. monticola from Greenland. — Bot. Notiser 
123:495 304, Lund. 

Hierochloe alpina (SWARTZ) HOEMER & SCHI'LTES 2n=66 from Northern 
Finland developed eight-nucleate embryo sacs from unreduced initials, pre
sumably both aposporous and diplo.sporous. A mcgaspore mother cell could 
be present hut rarely divided. The possible devclopmenl and functioning of 
reduced embryo sacs could, however, be inferred from both etnbryological 
evidence and earlier Ihiri-layer chromalographical observations. — Abnor
mal or degenerating embryo sacs were frequent, One egg-like antipodal and 
one antipodal embryo were observed. Embryo sacs were very frequent in 
some anthers. — Additional observations were made in fl. alpina 2n -56 
and in //. monticola iIlir.EI.OW) LOVE & LOVE, both from Greenland. 

INTRODUCTION 

Apomictic .seed-selling lias been found in the diploid Hierochloe australh 
(SCHRADER) ROEMEH & SCHUI.TES (WEIMARCK 1967 a), in hexa- and ocloploid 

/ / . odorata (I..) WAHLENBEBG (NORSTOG 1963: WEIMARCK 1967 a), and in 

//. monticola (BlGELOw) LOVE •$ Löt E (WEIMARCK 196" b). Tetraploid //. <«/»-
ruta lias been found to set seed sexually (WEIMARCK 1967 a). 

J0RGENSEN, SOREXSEN and WESTERGAARD (1958 p. 12) observed almosl nor
mal male meiosis in (ircenlandic specimens of Hierochloe alpina (SWART/) 
KoE.viEii & SCHUI.TES. Therefore Ihey did not assume this (axon to he apomictic, 
as they did in the case of //. monticola because of ils abnormal or abortive 
pollen formation and its uneven chromosome number. 

Hierochloe alpina and H. monticola resemble each other hut can be diffe
rentiated by a number of morphological characters (ef. SOREXSEX 1954 pp. 
6—7). //. alpina is reported to have Ihc chromosome number 2n = 56 by BOW-
.'12 Bot. Xotiser, vol. 183, 1970 
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»EN (1960 p. 5.">li, 1-i.oMk (1938 p. .»Oil. 11KIIHFR<, (1967 p. 3101, JOHNSON 
and PACKER (1968 p. 414), JORGENSEN, SORKNSEN ami WESTERGAARD (1958 

p. 12). KNABEN and KNGELSKJÖN 11967 |). 151. LOVE and RITCHIE (1966 p. 432), 

SOKOLOVSKAJA 11960 p. 14: 1963 p. 49), SOKOI.ON skAJA and STREI.KO\ \ (1960 
p. 373), TATEOKA (1954 p. 46), WEIMARCK (1970 HI and ZHUKO\ \ (1967 p. 984). 

The number 2n =86 was found by WEIMARCK (1970 ai. and various collections 
from Northern Sweden, Norway and Finland have somatic numbers from c. 56 
lo about 70 (WEIMARCK unpubl.). H. monticola is reported to have the chro
mosome number 2n 63 by J0RGENSEN, Soiu:\si . \ and WESTERGAARD (1958 
p. 12), Lö\E and LOVE (in LOVE A SOl.BHIG 1961 p. 2011. and WEIMARCK 
(1967 b. 1970 ai. 

AIMS. METHODS, AND GENERAL OUSKKVATIONS 

T h e purpose of I his work was lo investigate Ihc e m b r y o sac formation 
of llierochloé alpina and lo m a k e complemen ta ry invest igat ions on the 
e m b r y o sac format ion of / / . monticola previously t reated by WEIMARCK 
(1967 h i . 

llierochloé alpina p lants from Sweden, Norway and Finland were 
I ransplanled lo Ihc Botanical Gardens, Lund, in 1964. Voucher speci
mens have been preserved al the Depar tment . However , the plants did 
not flower in cu l ture and wi th in a few years all had died. FLOVIK, who 
t ransp lan ted / / . alpina from Spi tsbergen lo Tromsö , has repor ted similar 
difficulties (1988 p. 272). Ea r ly in May 1967 1 therefore Iransplanled 
18 new plants in a frozen condil ion from Markk ina . Kiiontckiö par
ish. Finland (locality B D R , 2 n = 6 6 , cf. W E I M A R C K ( 9 7 0 a ) , placing 
smne in the Gardens in Lund , and some in the Arktisk Hus in Copen
hagen where the condit ions a re more favourable to arc t ic plants . Flower 
huds that had been d o r m a n t since the preceding year developed in an 
apparen t ly normal m a n n e r in both places and were fixed in the way 
descr ibed by WEIMARCK (1967a p. 210). Seventy-one well-stained and 
well-orientated spikelels could be used, additional fixations were made 
in the Arktisk l lus in 1968, giving ano the r 210 spikelets . In Lund no 
plants survived the first winter . 

Some fixations were also m a d e in the Arktisk Hus in 1969 and 1970 
from Greenlandic llierochloé alpina 2n =56 plants collected in 1068 in 
( iod lhab (locality B G A ) and in the Snndre Stromfjord area (localities 
B C D , B G F , I? ( i l l . B G K , and B G M ) , giving a total ol 93 well-
s tained and well-orientated spikelels . 

As a complement lo the s tudy of apomixis in Hierochloc monticola 

from the USA (WEIMARCK 19(57 h i . flower buds were fixed from speci-

Hot. Xoiiser. vol. 12:1. 197M 
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mens of Greenlandic // monticola 2 n = 6 3 plants collected in 1968 in 
Narssarssuaq (locality 15 F B) and in I he Fredrikshåb area (localities 
B F D. B F F, B F M, B F N, B F O. B F P. and B F R). giving a total of 
66 well-stained and well-orientated spikelets. 

The illustrations were made with the help of an Abbe camera lucida 
on a Leit? microscope. In Ihis paper as in previous ones the micropylar 
part of the nucellus is directed upwards. 

The structure of the spikelel and of the ovule agreed in general with 
that ol Hierochloé species previously studied icl. WKIMARCK 1967 a 
p. 211: 1967 h p. 449). For exceptions see pp. 498, 501. 502. 

HIEROCHLOE ALPINA 

Collection BD K. 2n = ti« 

One or more i up to 3) megaspore mother cells (MMC) were found 
in 4 110 °/oi of 41 young nucelli studied (Fig, 1 .1. li: Table ll . In three 
of these cases no embryo sac initial (EI) was present. In addition there 
were some cases of a degenerated remnant among the FI. indicating 
the possibility of an MMC thai had been superseded at a very early 
stage. The other nucelli had one or more nip lo ö) initials and uni
nucleate embryo sacs (ES; Fig. I />i arranged in the same way as in 
Hierochloé monticola (WEIMAR! K 1967 b p. 449). 

One distinctly abnormal anaphase II (Fig. 1 Cf and one apparently 
normal lelrad were observed. Clear instances of further development 
were mil seen. It is possible that some ES with nuclei with a flattened 
or elongated shape and a higher number of nucleoli per nucleus (Fig 1 
/•„'. //) were unreduced, in contrast to those with typical!} rounded 
nuclei and fewer nucleoli per nucleus (Fig. 1 /•'. <-). The last-mentioned 
ones were less frequenl and clearly distinguishable (cf. also WEIMARCK 

1967 a p. 226; 1967 h pp. 149—450). - - A mature ES is illustrated in 
Fig. 1 /. 

As in Hierochloé monticola | WKIMARCK 1967 b p. 450) the secondary 
nucleus divided before the egg in some cases, the egg before the secon
dary nucleus in others. In //. odorata only the first-mentioned alterna
tive was observed (WEIMARCK 1967 a p. 2311. 

In some cases when either the embryo or endosperm had reached a 
very advanced slate without any division of the other nucleus occurring, 
an abnormal course of development was strongly indicated. 

Rot. Knlisni vol. 12!. 1970 
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The mater ia l d id not penn i t an es t imat ion of the rale of development 
into an eight-nucleate ES as could be done for Hierochloé australis, 

H. odorata and H. monticola (WEIMARCK 10(i~ a. b), since the cond i t ions 
of cu l lure were different and male meiosis ollen too irregular to b e 
suitable as the s lar t ing-poinl of measu r ing the lapse of lime. In one of 
the plants in Lund , however , e ight-nucleate ES were developed wi th in 
14 days after the plant had been cut out from the frozen g round . At 
the t ime of collection the top of the panicles were already some 20 30 
m m above the surface of the ground, p ro t rud ing into the melt ing snow. 
T h e proper ly of having young flower buds remain ing dormant t h rough
out the winter is sha red wi th m a n y other arctic plants, and was ear l ie r 
noted by HODGSON (1966) in both Hierochloé alpina and / / . odorata. 

Out of a total of 149 nucelli s tudied at stages corresponding to t h e 
development from binucleale to m a t u r e ES. öti (38*/») conta ined only 
degenerat ing or wholly a b n o r m a l ES or merely degenerat ive t races. T h e 
value for 91 nucelli at stages cor responding to young embryos w a s 11 
( 1 2 % ) . The n u m b e r s from 19R7 were unfor tunate ly too small to pe rmi t 
compar i sons between plants grown in the open and in the Arktisk Hus . 
— Germinat ion tests have not been m a d e . 

An egg-like an t ipodal of the type found in Hierochloé monticola 

( W E I M A H C K 1967 b p. 450) was found in one ES with an undivided egg 
and a four-nucleate endospe rm. In ano the r ES both the egg a n d o n e 
ant ipodal had developed into embryos . 

Aberrat ions in the s l ruc ture of the spikelel occurred in the Hiero

chloé alpina collection B I) R. Normal ly the uppermost floret only is 
he rmaphrod i t e . One case was found where all three florets were h e r m 
aphrod i t e and a few cases w h e r e the two upper ones were h e r m a p h r o 
di te and the lowermost one male . 

Male meiosis was observed in p lants which had been placed in Ihe 
Arktisk Hus. Division was badly dis turbed. In m a n y cases no meiosis 
al all occurred, and the contents of the an the r s was found to be dege
nera t ing. In the a n t h e r s of some plants up to four-nucleate ES were 
observed in great numbers . They appeared to have originated from the 
a rchespor ium. thus being diplosporous . 

Fig. 1. Hierochloé alpina, coll. R 1) R. — A: 1 MMC. prophase. — B: 3 MMC, prophase; 
1 unreduced uninucleate ES. — ('.: anaphase II disturbed. — D: 1 unreduced uninu
cleate ES. — /•': '2 binucieate ES. presumably unreduced. — F: I four-niiclciile ES, 
presumably reduced. — G: 2 eight nucleate ES. presumably reduced. — II I eight-

nucleate ES. presumably unreduced. / 1 mature ES. 
Hot Notiser vol. 128, I«70 
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Table 1. Occurrence of m or .1 few MMC in young nucelll 
.1 Number of young nucclli studied 
b Number of young nucelll wilh one or :i h » \IM( 
1 b in percents of :i 

1 fill«'« l i o n b Collodion 

// alpina 2n= 
B DR 

// ni/inni 2n 

BOA 
Ii( . 1) 
B G F 
B G H 
B (i K 
Hl, M 

-66 

56 

4! 

41 

6 
1 

16 
4 

11 
10 

I 

4 

1 
1 
6 
0 
2 
0 

10 

10 

17 
'»6 
38 

0 
18 
0 

//. montlcola 2n -
Bl" 1) 
B 1 \ l 
II !• N 
It F P 
B P H 

- 6 3 
• > 

13 
5 
2 
:i 

31 

3 
3 
0 
0 
1 

7 

60 
23 

0 
0 

fl 

21 

.•)1 10 20 

Collections B G A . B G l>, I1CF. B G H . B (. K. and B G M . 2n=56 

T h e Weroehloe alpina collections from Greenland wh ich were studied 

usual ly consisted of only 1—2 plants d u e to inevi table lack of space 

dur ing cult ivation in the Arktisk Hus. F u r t h e r m o r e , each panicle yielded 

only I) 11 1—14) spikelels leach with one h e r m a p h r o d i t e flower), and 

m a n y plants produced no panicles at all . In addi t ion , there was the 

normal wastage due to unfavourable sectioning, etc. T h e results from 

the 2 n = 5 6 collections in Table 1 and 2, a l though accounted for separa

tely for each collection, could preferably be put together. 

In some of the ( i reenlandic p lants il seems possible lo discern a some-

whal h igher rale of occurrence of one (rarely m o r e than one) MMC or 

derivative thereof than in collection H I ) R. H o w e \ e r . differences be

tween collections were high i Table I I . 

T h e mater ia l points lo a certain difference be tween 2 n = 6 6 and 

2 n = 5 6 collections as to degenerat ive frequency in late stages (Table 2). 

ES development was of the same type as Ibat described for collection 

I? 1) R. 

Male meiosis was badly dis turbed in all collections studied. Some 

fixations contained apparen t ly no viable pollen at all. Other plants did 

complete divisions a l though often i r regular ly . The frequency of ES in 

an the r s was very high, especially in some plants . 

Bol Notisai i'il. 123. 1610 
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Table 2. Occurrence of degenerating nucelli at different stages of development. 
A: Stages corresponding to the series from binucleale to mature ES 
B: Stages corresponding to young embryos 
a: Number of nucelli studied 
l>: Number of nucelli with degenerating or collapsed contents 
c: 1) in percenls of a 

Collection 

//. alpina 2n 66 
B D R 

//. alpina 2n=56 
B (I F 
BOM 

I-19 

149 

15 

//. monticola 2n =63 
B E B 7 
I! E E 7 
B F X 9 
B F'O 9 

32 

A 

56 

56 

18 

38 

38 

29 
89 
33 

56 

91 
91 

20 

11 
I I 

10 
4 

14 

12 
12 

50 
57 
52 

HIEKOCHLOE MONTICOLA 

Collections B F B, B F D, B F F , B F M, B F N, B F O, B F P, and B F R, 
2n = «3 

T h e Greenlandic Hierochloé monticola mater ia] was limited for the 
s a m e reasons as that of / / . alpina (Tables 1 and 2) . 

T h e percentage of occur rence of one MMC or derivatives thereof was 
about as high as that previously found in mate r ia l studied from the USA 
( W E I M A R G K 1967 b p . 449). T h e development of the ES w a s also in 

agreement with the resul ts obta ined earlier . 

Abnorma l o r wholly abor t ive male meiosis was fairly c o m m o n . ES 
format ion in an the r s were rare . 

T h r e e spikelels hav ing Iwo h e r m a p h r o d i t e flowers each were detected. 

DISCUSSION 

T h e collections of Hierochloé alpina and H. monticola s tudied in Ibis 
paper a n d of H. monticola ( W K I M A R C K 19(57 b) have m a n y embryologi-
cal fea tures in c o m m o n . T h e frequencies of degenera t ion a n d of the 

Bot. Notiser, vol. 123. 1970 
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existence of an MMC. are not verv dill emit. Egg-like antipodals have 
been observed in both. 

The actual functioning of reduced ES in competition with unreduced 
ones can only be uncertainly inferred by means of embryological meth
ods Icf. p. 497 and WEIMARCK 1967a pp. 214. 220; 1967 b p. 449). 

A numerical analysis of thin-layer cliromatographically obtained re
sults made population studies possible in some collections of Hierochloé 
australis, II. odorata and //. alpina IWKIMARCK 1970 in. Both //. austra-
lis and //. alpina were shown not only to form clones within one locality 
but in .some instances to Form genetically heterogeneous populations. 
These observations strengthen the assumption thai reduced ES occur 
and may be functioning. Unfortunately. //. monticola could not at thai 
time be studied chroinalographically in this respect. 

In Hierochloé alpina EI can ollen be found in such a position as to 
suggest I hey are homologous with archesporial cells. They should thus 
be classified as diplosporous rather than aposporous. Diplospory was 
suspected to occur in H. australis and 11. monticola. possibly also in 
oetoploid //. odorata IWKIMARCK 1907 a pp. 214. 227. 228: 1907 1> p. 
4491. 

I have not observed in other species of Hierochloé such an apogamous 
development of an antipodal as found in H. alpina, collection B I) R. 
NORSTOQ who studied I winning in North American H. odorata 2n — 56 
found it to be due solely to the occurrence of more than one ES per 
nucellus. not to the development of embryos from other cells in the MS 
besides the egg (1900 b p. 364; 1963 p. 820). 

Two aberrations in the structure ol I he spikelet had been found in 
specimens of Hierochloé odorata studied previously lone in collection 
A H B. 2n = 28. one in collection A H E, 2n=42) . In both, the two upper 
florels were hermaphrodite, the lowermost one male. — Another type of 
aberration was described by NORSTOG (1960 a). who found some Ice
landic //. odorata plants With spikelels containing four florels. the upper 
ones being hermaphrodite. I have found a similar type of spikelels in 
some //. alpina specimens from Alaska. 

Male ineiosis is evidently much more abnormal in I lit* plants studied 
by me than in those (ireenlandie ones studied by JORGKNSKX. SORKNSI-.N 

and WESTKRGAARD (1958 p. 121. I am not inclined lo ascribe this amount 
of disturbance merely lo the fad that the plants in question were kepi 
in culture, nor is there any reason lo assume the female development 
lo be appreciably influenced. Conditions in the Arktisk lins fairly well 
resemble natural conditions. Anyhow, the latent capacity to produce 

Bot Notiser. \ol. läi, l'.lTO 
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abnormal i t i e s docs exist in my mater ial . It is still u n k n o w n whether 

o ther Hierochloé alpina biotypes which show bet ter male meiosis are 

amph imic t i c o r not. 

T h e Hierochloé alpina p lants s tudied have the highest frequency of 
ES format ion in a n t h e r s of the Hierochloé collections in m y work. The 
a b n o r m a ] tendency to develop ES in an the r s is apparen t ly c o m m o n for 
a n u m b e r of taxa wi th in the genus, as is the apomicl ic potential i ty in 
general . 
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The European Species of Scaligeria (Umbelliferae) 

By Lennart Engstmnil 

Department of Systematic Botany 
University of I.und, Sweden. 

("). Vallgatan 20. S-22361 Lund 

ABSTRACT 

KNC.STKAM). I,.: The European Species of Scaligeria it'iubcllilcrae). — Bot. 
Notiser 123:505 511, Lund. 

A new species. Scaligeria moreana from Peloponnisos, Greece is de
scribed. Variation and laxononiie problems in S. napifortnis and S. halo-
phila are briefly discussed. Maps and key to the three European species are 
presented. 

INTRODUCTION 

Scaligeria is mainly an Asiatic genus. In Flora U.S.S.R. (KOROVIX 1950) 
there are 19 species representing the subgenera Elaeosticn KOHOVIN and 
Chaerophylloides KOROVIN. In Kurope the genus is represented by three 
species, S. napiformis (SPBENGEL) GRANDE. S. halophila (RECH.F.) 

RECH.F. and S. moreana ENGSTB. sp. nov.. all in the subgenus Pimpineli-
oirfes Konovix. 

MATERIAL 

Material from the following herbaria has been studied (abbreviations accord-
in« to I.ANJOUW and STAFLEU 19(54]: BM, Fl, G, K. LI). LY. M. S, UPS, WU. 
I am most indebted I» the directors and curators of these institutes. I am also 
grateful to Dr. O. ALMBORN for helping me with the Latin diagnosis. 

The following abbreviationes of collectors names are used: BE H. HICNTZKR. 
B=R. VON HOTIIMKK, N = l5. NORDENSTAM, P = J , PERSSON, R ll. RIXEMARK. 

s s . S N O G E R U P , S T = A . S T R I D . 

Till-: EUROPEAN SPECIKS 

Key to the Kuropean Species of Scaligeria 

1. Masai leaves lanceolate in outline, fruit ellipsoid S. moreana 
1. Basal leaves triangular in outline, fruit with cordate base 2 
2. Leaves fleshy, fruit c. 2.5 mm long ,S. halophila 
2. Leaves not fleshy, fruil c. 1.5 mm long S. napiformis 

[lot. Noliser. vol. 12-i. icvrn 
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Scaligeria napiformis (SPRENGET.) GRANDE 

GRANDE, Bull. Orlo Bot. Napoli 4: 188 (1914). — Bunium napiforme 
WlLLD. ex. SPRENGEL, Spec. Umbellif.: 95 (1818). 

ORIG. COLL.: A specimen in Herb. GTNDELSHEIMER in Herb. WILL-

DENOW (B). 

Scaligeria cretica (URV.) BOISSIER. Diagn. PL Or. Nov. 2(10): 52 
1184«)). Scaligeria cretica (URV.) VISIANI. Fl. Dalin. 3:70 (1850—1852). 
- Illinium creticiim D'ÜRVJLLE. Mem. Soc. Linn. Paris 1:287 il822i. 

Scaligeria cretica (MILLER) BOISS.. incorreclly established by TVTIN 

in Fl. Europ. 2: ."128 (1968). - Bunium creticum MILLER. Gard. Diet, 
ed. 8 (1768). 

The correct name of Ihis species was reestablished by GBEUTER and 
RECHINGEH (1967). 

Glabrous biennial 10—50 cm high, with tuberous root. Stem slender 
with + straight branches. Basal leaves triangular in outline with rombic-
ovate lobes. Uppermost leaves entire or only consisting of a sheath. 
Terminal umbel with 5 20 rays. Bracts missing, bractlets lew. lanceo
late to narrow elliptic. Fruit ovoid with cordate base. Stglopodiiun conic-
cylindric. 

.S'. napiformis is a highly variable species especially with respect lo 
Ihe shape of the basal leaves, number and length of I he rays, number 
of bractlets. and length of the stem. A small form is common on the 
Cycladic islands. It is 10 15 cm high with 5—7 rays in the terminal 
umbel. The basal leaves are dark-green lo reddish-green. This form does 
not seem to be an allitudinal modification since it is distributed from 
c. 100 lo 850 m s.m. Sometimes it is also found on the mainland, and 
since tall-grown mainland forms occur also on Ihe islands, it bus nnl 
been possible to establish any geographically circumscribed pattern of 
variation within the species. Furthermore there are also gracile, divari-
vately branched plants (especially on Euhoca and Ihe Sporades). while 
others are stout and erect. 

Some variation is found also in the fruits. Mostly they have slender 

Fig.l.A: Distribution of Scaligeria napiformis according lo investigated herbarium 
material. Outside the map S. napiformis is distributed in Turkey. Cyprus. Syria, 
Lebanon, Israel and Libya. li: Distribution "I Scaligeria moreana (dots) and 

Scaligeria halc/ihila (rings). 
Bot. Kotiser. vol. 128, 1070 
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inconspicuous ridges, hut sometimes the ridges are prominent in the 
upper part of the fruit. Small vestiges of sepals are sometimes found, 
for instance, in a specimen from Cyrenaica, which is otherwise similar 
to mainland forms from the Balcan peninsula. 

DISTRIBUTION (Fig. 1 A). S. napiformis is common in Greece and 
Albany. The only Yugoslavian material seen by the author is from the 
Dalmatian island of Hvar (Lesina), where the species has been collected 
several times. Outside Europe it occurs in Turkey, Cyprus, Syria. Leb
anon and Israel. Two specimens from Cyrenaica have been seen, but the 
species is not known from Egypt. This is not an unusual distribution 
for an east Mediterranean species (cf. RECHINGEB 1950). 

Svaligrria halopliita (RKGH.K.) RKCH.K. 

RECHINGER, Östcrr. Bot. Zeitsc.hr. 112:186—187 (1965). S. crelica 
IURV.) VIS. ssp. halophila RECH.I-.. Denkschr. Akad. Wiss. Wien 105: 
102 (1943). 

ORIG, COLL.: Crete: Dionysades: In iissuris rupium calc. litoris in-
sulae Dragonara, 13.5 1942. RECHINGER 12921 (W). 

Illustration: ENGSTRAND 1970 Fig. 2. 

.S'. halophila is very closely related to S. napiformis, and has possibly 
originated as an ecotype of the latter. The chromosomes of N. halophila 
are indistinguishable from those of S. napiformis. The chromosome 
number is 2a — 20 in both (ENGSTRAND 1970), and no differences have 
been found in the pollen morphology. 

,S. halophila occurs only on small islands. It grows in limestone cliffs 
and open phrygana from the spray-zone up to 100 m s.m. The plan) 
is 15 ,'15 cm high with slightly curved branches. The slem is stout com
pared with that of S. napiformis. The number of rays in the terminal 
umbel is (5 9. The basal leaves are broadly triangular in outline, 
whereas the uppermost only consist of a sheath. All leaves are fleshy 
with a light-green colour. The lobes are always larger than those of 
S. napiformis. The fruit is similar to thai of S. napiformis but larger 
ic. 2.5 mm long). 

A specimen from one of the Makares islands near Xaxos has a more 
slender stem than plants from other localities. The fruits are smaller 
and the leaves are more purely green. 

Bot. SotiScr, vol. 123,1970 
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DISTRIBUTION (Fig. 1 Bi . s. halophila is distr ibuted on small is

l ands in the southern Aegean and on Pax imadh ia south of Crete. 

LOCALITY LIST: Greece. Dodeeanesos. Dio Adelphi, the W island. R & N 
14161 (1.1)1. R & N 14192 (LD), R & P 22296 (LD). ~ Dodeeanesos. Stakida, 
I! i S 7583 (LD), H A S 7473 (LD). K & B E 28391 (LD). - - Dodeeanesos. 
Safrania (Safrano, Safora). In saxosis calc liloreis. RECHIXGKK 7638 (Wi. 
Safora. NE of the harbour bay, R & S 7172 (LD), R & S 7173 (LD), Safora. the 
\ \ V part of the island. R & S 7208 (LD), Safora. between the cistern and the 
highest peak. R å B E 28172 (LD). Safora. the island of Makri Safora. R & B E 
28236 (LD) Safora. Mikro Safora. R & P 22577 (LD). — Cyclades Makares. 
Strongylo. R & S 111384 (LD), R & S 1(1344 (LD). — Crete. Ag. Vasilis. Insel 
Paximadhia. DÖRFLER 1114 (WU), Paximadhia. the W-island S Si & 1? 2092» 
(LD). — Crete. Dionysades insulae Dragonara, RECHIXGER 12921 (Wi. 

Scal igeria m o r e a n a I \(,s'Ht.. spec nov. 

Similis Scaligerlae napiformi (SPRENGEL) GRANDE, sed foliis basalibus lan-
ceolatis, lohis acute acuminalis. Fructus ellipsoideus \el parum ovoideus, 1.5— 
2.5 mm longus, jugis primariis prominentibus. Vitlae 2—4 inter jugos, irregu-
lariter distributae. Commisura lata. 

ORIG. COLL. : Greece. Laconin. in the valte} W of Mirsini. 7 <S km 

F N E of Areopolis. 20.5 1964. RUNEMABK & SWOGEBUP (R & S 22019), in 

Herb. Bot. Lund (LD) . 

I l lustrat ion: Fig. 2. 

Glabrous biennial . 40—00 cm high with tuberous root. Slem creel 
wi th m a n y straight b r anches . Basal leaves lanceolate in outl ine. 2(—3J-
p inna le , lobes acu le lo acumina te . Basal lobes of the pr imary segments 
si tuated very close lo the mollis. Uppermost leaves ent ire or only ton 
sisiing of a 1 — 4 cm long shea th . Umbels up lo 15. Terminal umbel with 
5—8 rays, the lateral umbels wi th up to 15 rays. Brads usual!} missing. 
bractlets 5 10. lanceolate lo na r row elliptic. Flowers hermaphrod i te . 
Sepals small conspicuos . Petals while with a reddish -brow n mid-r ib . 
obcordale with indexed apex. Fruit ellipsoid, 1.5 -2JJ mm long wi th 
prominent ridges. Viltae '2 4 per interval , i r regular ly distr ibuted. Com-

misure wide. Stylopodlum 1/1 1 3 as long as the fruit, conic cyl indrie 
wi th 1.2 -2.5 m m long, slender six les. 

Unfortunately avai lable seeds did not germinate , and consequently 
noth ing is known about the seedlings and the ch romosomes . 

The species is n a m e d after Morea an old name for Peloponnisos. 

In habil V moreana is r a t h e r similar to S. naplformis. However, it is 
easily dist inguished by the lanceolate basal leaves with acumina te lobes. 

Bot X"li>er. \ol 121. 1070 
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Fig, 2. Scattgetia moreana ENGSTB. — A: UppBT ])iirl of Slem (X0.5). — B: Basal leaf 
(X0.5). — C: Basal part of slem iXO.5). — I): Lateral view of fruit (X12.5). — 

E: Transverse section of mericarp (X37). 
Pot, Notiser, vol. 123, 1970 
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T h e fruits a re ellipsoid o r sl ightly ovoid but never wi th a corda te base 
as in S. napiformis. T h e r idges a r e visible as l igh t -brown lines runn ing 
from the top to the base of the fruit. T h e vestiges of the sepals can 
easily be seen in smal l magnif ica t ion. 

In the diagnosis of the subgenus I'impinelloicles. K O R O V I N (1928) 
wri tes "folia t e rna ta" . This shou ld disqualify .S". moreaivi for the sub
genus . However , on the basis of the shape of the s ty lopodium, the shape 
of the petals , and the grea t s imilar i t ies in habi tus , 1 believe that it is 
correc t to place; the three E u r o p e a n species in the same subgenus . 

D I S T R I B U T I O N (Fig. 1 B). S. moreana is d i s t r ibu ted in the southern 

pa r t of Peloponnisos a n d on the adjacent is land of Kephal lenia . 

LOCALITY LIST: Greece. Laconia. 7 8 km ENE of Areopolis. 20.5 1964, 
R & S 22019 (LD). — Gr. Lac. 2 km N of Areopolis. 22.5 1964, R & S 20727 
(I.I)). - - Gr. Lac. Penins. Maui, supra porto Kalion. 10.6 1958, RECHINGEK 
20136 (M). Gr. Lac. m. Taygeti borealis, in distr. Alagonia. 27.5 1900. 
IIELDREICH Herb. Gr. Norm. 1637 (FI). — Gr. Lac. Misträ, 1844, IIELDR. 242 
(FI). — Gr. Kephallenia, above Sami. 9.6 1966, S 23614 (LD). 

.S'. moreana grows in open p h r y g a n a vegetation with l imestone blocks 

and cliffs. Th i s type of biotope is not uncommon in the area , and p rob

ably the species is undercol lecled. 
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The Genus Zaluzianskya F. W. Schmidt 
(Scrophulariaceae) Found in Tropical East Africa 
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ABSTKACT 

HEDBERG, ().: The Genus Zaluzianskya I'". W. Schmidt (Scrophulariaceae) 
Found in Tropical East Africa. — Bot. Notiser 123:512—518. Lund. 

A new annual species of the genus Zaluzianskya F. \V. SCHMIDT [Scro
phulariaceae), '/.. elgonensis tlEDB., is described from the afroalpine bell on 
Ml Elgon in Uganda. This norlliern outpost of the mainly South African 
genus is believed lo have arisen through king distance dispersal. 

T h e genus Zaluzianskya F . W . S C H M I D T {ScroplmUiriaceae) has its 
main dis t r ibut ion in South Africa - - 32 species were recorded in Flora 
Capensis (HIKHN 1904; cf. P H I L L I P S 1926) and 5 species occur on the 

Cape Peninsula (ADAMSON & SALTER 1950). It is still well represented 
in t he Drakensberg , where the Cathedral Peak area ha rbours 7 species 
I K I L L I C K 1963). and reaches its nor the rnmos t earl ier known outpost in 
Rhodesia, where 2 species are k n o w n from the Inysinga district (Goo-
DIEB & PllIPl'S 1961). 

During a collecting trip on the Uganda side of Ml Elgon I found in 
December 1967 a small annua l species of this genus growing on rocky 
ground with thin soil cover in the a lpine bell, which means a north
wards extension of its area by some 2200 km (see m a p Fig. 1). My Elgon 
collection was later compared to the mater ia l of the geints available al 
Kew. but it could nol be m a t c h e d to any South African species, nor 
could it he identified with a n y descript ion found in the l i terature. Con
sequently it is here descr ibed as a new species. 

Zaluz ianskya e lgonensis H E D B . . n. sp. 

Z. gilioidi SCHLECHT, affinis a qua folioruin marginibus integris, inflores-
ccntiis abbreviatis subcapitatis, corollis breviorihus extus fuscopurpureis, sty-
lisqne maturifate manifeste exsertis differt A '/.. pusillae (BENTH.) WAI.P . 
Bot. Notiser, vol. 12:1. 11170 
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l'ig. I Map ol' the total known distribution nl llie melius /filu:itinsl,iin I \Y Si HMIDI 
based on the material available in Ihe Kew Herbarium. The blaek square marks the 
lype locality for the new species Z. elgonensis HED» described in this paper, the 
black ilols refer lo localities for / gilioides SCHLECHT, and / pusillo (BKNTH.) 

WAI.M.. and Ihe open eireles represent localities for oilier species of the genus. 
Bot Stoiber vol l ö 1970 
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caulibus subscaposis, inflorescentiis subcapitatis, colore corollae, anlheribusque 
inferis inchisis facile diagnoscenda. 

Planta parva, annua, subscaposa, sparse puberula. Caulis 2—7 em altus, e 
basi ramosus, teres. Folia opposita. Integra, oblusa, 4—15X1.5 5 mm, basalia 
oblalo-lanceolata petiolata, supera laneeolata sessilia. Inflorescentia subcapitata 
floribus 1—6 dense af»f?re54at's- Calyx ovoideo-tubulosus c. 5 mm longus. Corolla 
tubulosa exlus fuscopurpurea, intus cremea, lubo 10- 12 mm longo 0.7 mm 
diametiente, lobis oblougis inlegris 1.5—2 mm longis. Stamma 4, didynama. 
antheris 0.5 mm longis, 2 antieis lubo superantibus, 2 posticis inchisis. Stylus 
filiformis maluritate exsertus. 

Small a n n u a l he rb abou t 2 7 cm high, in cul t ivat ion up to 15 cm. 
Stem usual ly b ranched from the base with 2—5 ascend ing erect scape-
like b ranches , one or two of which are o l len m o r e powerful t h a n the 
rest, lerete wi th lax pubescence of palent lo reflexed soft ha i rs . Leaves 

opposite, entire, c rowded towards the base and usual ly absent from Ihe 
upper half or two th i rds of the slem, sparse ly pubescent , especially 
along the marg ins , 4—15 m m long and 1.5 5 m m wide, the lower ones 
petiolale, ovate to lanceolate wilh cuneate base and obtuse apex. Ihe 
upper ones sessile, lanceolate . Inflorescence t e rminal , subcapi ta te wi lh 
usual ly (1 ) 2—4 (—6) densely c rowded flowers. Bracts sessile, erect, 
ell iptic-lanceolale, 7—11 m m long and 1—2.5 m m wide wi lh obtuse 
apex, th in ly pilose. Calyx c. 5 n u n long, ovoid- tubular wi th 5 distinct 
purpl ish |or . in cull ivaled specimens grown in shadow, green) pubescent 
ribs, separa ted by thin, hyal ine por t ions , 5-toothed wilh leelh about 
1 nun long, indist inct ly bilabiale, asymmetr ica l because the ribs and 
lobes a re turned t owards the adaxial side, the abax ia l side being largely 
hyaline a n d conna te wi th the bract lor half of its length. Corolla about 
12—14 m m long, purp l i sh b r o w n outs ide and c ream-coloured inside wi th 
5 orange-coloured spots round the throa t ; tube slender, 10—12 m m 
long and about 0.7 m m wide, purpl i sh-s t reaked and glandular -pubescent 
outside, entirely g labrous inside; l imb cup-shaped and symmetr ica l 
with 5 oblong lobes 1.5—2 m m long wilh entire, r o u n d e d apex. Stamens 

4, d i d y n a m o u s . Ihe outer two reach ing above the m o u t h of the corolla 
lube, the inner two included in Ihe t ube ; a n t h e r s about 0.5 m m long, 
the upper ones t ransversely oriented, Ihe lower ones parallel lo the tube . 

Fig, 2. — A: Photograph of two specimens of Zatuzianskya elgonensis llhiiB from Ihe 
type collection. The scale lo Ihe left gives (cm audi mm. — B—('.: '/.. elgonensis 
HEDB. Close ii]) of two inflorescences of living specimens, raised in a greenhouse in 
t'ppsala from seeds of Ihe type collection. Note the subcapitate inflorescence and 
alinosl closed corolla limb in the young inflorescence >,Bi. and the exserled styles 

in two older flowers of the inflorescence iCl. 
Bot. Notiser, vol 123, 1970 
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4 •• 
Fig. 3, Zaluzianskya elgonensis HEDB. Photomicrograph of mitotic mctaphase from 
root lip of offspring plant from type collection, grown in a greenhouse in I'ppsala. 

Preparation and nii< ropholo liy Dr. I llhDHii«. 

Style in mature flowers distinclly exserted (2—3 mm or more), ils upper 
pari flattened and more or less spirally eoiled with a strip of stigmatic 
tissue along the margins. Self-pollination seems to occur regularly in 
hud. Fruit a two-roomed septicidal capsule about 0 mm long. Seeds 
irregularly prismatic, about 0.4—0.3 inni in diameter, light brown. 
Somatic chromosome Dumber 2n = 12. — Figs. 2—3. 

TYPE: Uganda, Bugishu Distr.. Ml I'.lgon. \V. slope above Buladiri. 
along the track via Mudangi through the Caldera, on rocky ground 
with thin soil cover in the alpine belt. 3800 m. 3.12 1907, Ü. HEDBEBG 
447« (EA, K, MHU, PRE, UPS. holotype). 

From a phy t (»geographical poinl of view this new discovery is very 
interesting. Together with the recently described Wurmbea hamiltonii 
iWi'NDKLBO 1008) the new species forms a remarkable addition to the 
South African [or perhaps (".ape) element in the afroalpine flora (cf. 
HEDBERG 1965). The taxonomy of the genus Zaluzianskya is far from 
sufficiently known, but the closest relatives of the new species seem 
to be restricted to the Cape Province (cf. map Fig. 1). The wide geo
graphic disjunction between the new species and the South African 
center of diversity of the genus makes il probable that the northern out
post has been recruited through long-distance dispersal. This may have 
been facilitated by the fact that Z. elgonensis is at least facultatively 
autogamous its flowers seem lo remain mostly closed, and the anthers 

Hot. Notiser . \<>I 12.1, 1970 
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open :ind t'M'ecl poll inat ion a l ready in hud. A single Need might therefore 
have been sufficient for effective dispersal . Es tabl ishment on Mt Elgon 
m a y have been facilitated by the comparat ive ly low degree of competi
tion obta in ing on the rocky ground with thin soil cover where the plant 
occurs . Its m o d e of dispersal from South Africa to Mt Elgon can of 
course only be guessed at - the most likely vector may be migran t 
b i rds , but anemochor i c dispersal cannot be excluded icl.. e.g.. R I D L E Y 
1930, L I B E N 1962, H E D B E R G 1909. 1970). 
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ABSTRACT 

UOTHMER, It. VON- Cytological Studies in Allium I. Chromosome Numbers 
and Morphology in \Ilium Seel Allium from Greece — Bot. Notiser 123: 
518—550, I.und. 

Five species of Allium sect Ultimi from Greece have been cylologuulh 
investigated. Three species of the "ampeloprasum complex", viz . A, ampelu-
prasam L. (4x. 5 x , 6X1, A. bimetrale GANDOG. (2 • . 3 x . 4 x i , and A. 
bourgaei KKCII. ril.. i2x. 3X, IX) have been studied as well as two species, 
winch do not belong to this complex, viz., A. sphaerocephalum L. i2 X I. and 
.1. descenders L. (2X, 3 x . 4x) . Cliromosome numbers have been deter
mined in 147 populations. 

A general surve\ of the karyotype in \llniin is presented. Kight pnpula 
lions in the ampeloprasum complex have been studied in detail, idiograms 
have been worked out and the variation in marker chromosomes has been 
studied. In general the differences are small and not obviously correlated 
with laxonomie t.ilcgones Sonn sources of error in karyotype analysis un
discussed. 

IXTKOIHT.TIOX 

Since l'.ilil Hie au tho r has been s tudying the Allium ampeloprasum 

complex in the Aegean area. T h e purpose is par t ly a laxonomic revision 
ol the g roup but mainly a s tudy ol var ia t ion and evolution at the popula
tion level In this type ol investigation ka ryo type analysis may serve as 
a valuable ins t rument . The po lymorph i sm of A. ampeloprasum S. sir. 
and ils relat ionship to .1. porrum (the leek) may be better unders tood 
through cytological Studies of popula t ions from the ent i re r ange ol the 
.species ( F E I N B R U N 1948, J O N E S & M A N N 1963, K O U L & G O H I L 1970). 

This publicat ion is the first in a p lanned series of papers on cytolo
gical problems in the Allium ampeloprasum complex. In the present 
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paper , a general survey of c h r o m o s o m e n u m b e r s and chromosome mor
phology will be given as well as some compar isons between taxa. At the 
end of Hie paper the fo r thcoming Cytologien 1 work will be outl ined. 

MATERIAL 

Allium seel. Allium has ils dis t r ibut ion centre in the eastern Mediter
r a n e a n . Apart from A. ampeloprasum L. s. str.. two endemic species of 
the ampeloprasum complex a re frequent in the Aegean area, viz.. A. 

bourgaei R E C H . F IL . and A. bimelrale GANDOG. The latter occurs in 
Crete, and on small , p ronounced ly mar i t ime is lands in the Kikladbes. 
SE Dodekanisos , Ionian islands, and Nor thern Sporades . A. bourgaei is 
a c h a s m o p h y t i c plant g rowing in E Crete, on Ihe larger of the Kikladhian 
islands, on Ikar ia . and on some islands in SE Dodekanisos . T w o species 
thai do not belong to the ampeloprasum complex in ils na r rower sense 
have also been included in the investigation, viz.. A. sphaerocephalum 

L. (C Europe and Medi t e r ranean area) and A. descendens L. (E Medi
t e r ranean! . Both species arc in need of revision. 

As the laxonoinic and nomencla lor ia l results a re hi ther to unpubl ished. 
in this pape r 1 will follow R E C H I N G E R ' S Flora Aegaea (1943), even if 
th is m e a n s that the n a m e s of sonn? taxa musl subsequent ly he changed. 
The only exception from Flora Aegaea is Allium bimelrale, which was 
t reated as a subspecies of .1. ampeloprasum by RECH INGER, but is here 
kept as a separa te species. 

The cultivated material was collected in Greece and Turkey during journeys 
in 1964—1969. The plants were grown from bulbs (in sonic cases from seeds) 
and cultivated in the greenhouses and outdoors in the Botanical Garden of 
Lund. In all cultivated material tin' chromosome numbers were determined. 
One population of each taxon was studied in detail. In sonic cases idiograms 
were constructed from populations of different ploidv levels within a species. 

The following material was studied in detail: 

Allium bimetralr: U 22—25, Nonius Piraeus, Killicra. NW Ihe town of Kilhera. 
c. 150 m s.ni. 25.5 196-1 coll. BOTHMER; I? 524. Nomos Euboea, Skiros, large 
vertical rocks facing NE just E Ihe town of Skiros, 80 100 in s.ni. 21.7 1968 
coll. STKID; B 7I>4, Nomos Kikladbes, Mikonos, Prassiounisi, the eastern island. 
15.5 1908 coll. RUNEMAKK & ENGSTKAND; B 770*, Nomos Kikladbes. Tinos. 
Panormos. 22.5 1908 coll. RUNEMAKK & F.NGSTRAND; B 771. Nomos Kikladhes, 
Tinos, the islet of Dragonlsi. 22.5 1908 coll. RUNEMAKK Ä ENOSTRAXO; 15 780*. 
Nomos Kepliallinia, Kephallinia, in scopulis ad insulam, in saxosis calc. 7.0 
1969 coll. Plirros. 

Bot. Notiser, vol. 12:!. 1970 
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A. bourgaci: It 408, Niimos Dodekanisos, Karpatho . fi km NW Pigadhia, 
limestone rocks, C. 160 ni s.m. 9.7 1966 coll. BOTHMEH & MEI.I.QI'IST; B 475*. 
Nomos Dodekanisos, Kasos, Plalo Nisia, the eastern island, limestone rocks. 
c. 5 in s.m. 23.7 1966 coll. BOTHMER; B 530, Nomos Kikladhes, Tinos, 2 km 
ENE Kardiani, schist cliffs, c. 600 m s.m. 12.6 1964 coll. SNOGERUP; B 533, 
Nomos Kikladhes, los, 3 km N the town of Ios, small limestone rock, 250 m 
s.m. 21.6 1964 coll. SNOGERUP: B 774, Nomos Kikladhes. Siros. Ag. Varvaras. 
30.5 1968 coll. BI:NK.MAKK & BOTHMER. 

A. amprloprasum: B 773. Nomos Kikladhes, Tinos, Ag. Ioannis Ormos, field. 
29.5 1968 coll. RUNBMABK & ENGSTRAND. 

A. sphaeroccphaluni: B 526. Nomos Arkadhia. large vertical rocks facing N\V. 
3 km KNK Agiorgitika (c. 15 km E Tripolis). 820 -860 m s.m. 12.7 1966 coll. 
STRID; B 747, Nomos Kikladhes, Kca, SE of the village of Kea, c. 400 m s.m. 
1.6 1968 coll. SNOGERUV & BOTHMER. 

A. deseendens: B 7, Nomos Lakonias, 1—2 km ENE Areopolis. NW-expo'ed 
limestone cliffs, 700 750 m s.m. 21.5 1964 coll. BOTHMER. 

Populations marked with an asterisk have been used in this paper for illu
strations. 

METHODS 

Technique used in the Cytologic«! Investigation 

Vigorous root tips from young bulbs were treated according to a modification 
of the technique described by ÖSTERGREN and IIENEEN (1962): 
7. Plants of about three weeks age were well watered with fertilizer added and 
kept in strong light the day before fixation. 2. Prelreatment of excised roots 
in a mixture of 0.3° o colchicine and 1 m.\l 8-hvdroxyquinoline for three hours. 
3. Fixation in acetic alcohol (1 : 3). 4. Staining in the Feulgen reagent for 2 3 
hours after hydroli/atiou in 1 N HCl for 8 min. 5. Treatment in 5 °/o pcclinasc 
for 2—3 hours to dissolve the middle lamellae of the cell walls and facilitate 
squashing. The enzyme treatment also decolourises the cytoplasm. 6. Squashing 
in 4 5 % acetic acid under a vipolon plastic, cover slip, which is subsequently 
dissolved in acetone. 7. Mounting in Permoiml aller rinsing in acetone : xylene 
(1 : 1) and pure xylene. 

Chromosome Measurements and Construction of Idingrains 

Ten good inelapliasc plates wi th about the same degree of contrac t ion 
were selected from each populat ion, and d rawn with the aid of a 
camera lucida at a constant magnif icat ion of 1770 diameters . Measure
m e n t s were taken from the d rawings . 

The ordinary r-index (long arm/short arm ratio) was calculated for 
Bot Notiser, vol. 12S. 1870 
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Tabic I. Nomenclature recommended for cenlromeric position l>\ LEVAN el a I (1065), 
compared to terminoloj,'\ suggi-slcd In BATTAC.UA llil.'i.'il. 

Term Local ion rvalue 
Classification sensu 

BATTACUA (1955) 

M 

sin . . . 
St . . . . 

median point 1.0 
median region 1.0—L7 
submedian region 1.7 -3.0 
sublerminal region 3.0—7.0 
terminal region 7.0—oc 
terminal point •>: 

isobrachial chromosome 
helerobrachial chromosome 

hyper-helerohrac luaI chromosome 
monohracliial chromosome 

each c h r o m o s o m e in each d rawing , and the m e a n values for the popula
tion were worked out. In satellited ch romosomes the length of the 
satellite, but not of the interspace, was added to the length of the a r m . 
T h e length of an individual ch romosome was expressed as a percentage 
of |he total length of the haploid complement to allow compar i sons 
between popula t ions al differenl ploidy levels. Accessory chromosomes , 
when present , were not included in the complement , hul their length 
was ca lcula ted as a percen tage of the hap lo id complement . 

Cenlromer ic posi t ions were described as r ecommended by LKVAN, 
FREDGA and SANDBERG (1965): see Tab le 1. In ch romosomes with distal 
l inear satellites (p. 526), a satellite index was calculated (SAT-i— distal 
por t ion /prox imal port ion ra t io) . This index w a s also used to describe 
the positions of weaker , " t e r t i a ry" constr ic t ions (BuRNHAM & H A G B E R G 
1956] indicated by dot ted lines in the id iograms. A similar index was 
used in Allium sativum by BATTAGLIA (1963) to compare the typical 
"sativum satell i te" (p. 526) wi th Ihe long ch romosome arm (long a r m / 
l inear satellite ra t io) . 

The ch romosomes have been classified into groups by m e a n s of r-index 
values and a r r anged accord ing to decreasing relative length \al l ies 
within each group . Willi the exception of .1. descenilens, four such 
groups were recognized. T h e groups were given Roman n u m b e r s (1—IV), 
and the c h r o m o s o m e pa i rs Arabic n u m b e r s (1 — 8). Xos. |6—)7 8 are 
m a r k e r ch romosomes , i.e., they can be unambiguous ly identified and 
have therefore been used for statistical calcula t ions . 

SOURCES OF ERROR IN KARYOTYPE ANALYSIS 

Different a u t h o r s have descr ibed the karyo types in Ihe closely related 

species Allium cepa, A. fistulosum and A. ascalonicum variously, but in 

Hol NotiKPr. vol 12:!. 1970 

http://Battac.UA


522 ROI.AND VON BOTIIMKR 

the opinion of BATTAGLIA (1957) "— — all disagreements are due lo 
different Cytologien! techniques, to the use of varying terminologies, 
and to the little attention paid to the variability of chromosome length." 
This statement is important, since results obtained by different inves
tigators in the same or similar materials ought to be directly com
parable. Thus, the different sources of error in I he determination of 
chromosome lengths should be taken into consideration as far as pos
sible. 

There is contradictory information as to the uniformity of contraction 
during the course of mitosis. SVÄRDSON I 1945) found in Salmonidae 
and WICKBOM H949) in Amphibian material that there was a positive 
correlation between length of arms and degree of shortening from early 
metaphase to anaphase, but BAJER (1959) could not find any differ
ences in spirali/alion rate during the mitotic cycle in Haenuinthus and 
Leucojum. However, this problem is likely to be small in a karyotype 
analysis compared with the errors arising in the technical procedure. 

In the handling of chromosomes, especially the pre-treatments with 
colchicine. 8-hydroxyquinoIine and other substances affect mitosis. 
SASAKI I 19(51) found in his studies of colchicine influence on mam
malian chromosomes that " in a given cell longer chromosomes 
tend to be more contracted than shorter ones" and "— — a signifi
cant tendency for the centromere generally to be located in a more 
median position in the more highly contracted chromosome". As far as 
1 know, no plants have been investigated in a similar way. but it seems 
reasonable to presume a similar tendency. In plants with undifferen
tiated and symmetrical karyotypes like Allium the effect is likely to be 
smaller than in species with highly differentiated chromosomes. 

During the whole technical procedure for making slides there are 
many occasions when artifacts may occur, both mechanically, e.g.. 
uneven squashing causing stretching ol constrictions or chromosome 
segments, closely studied by SYBENGA (1959). and through the influence 
of chemical substances. When the measurements are taken other diffi
culties arise, e.g.. how to estimate chromosome overlapping, vertical 
rises in the chromosomes etc. (SYBENGA 1959. I.i WITSKY 1931. SIMAK 

1962). 

In m chromosomes with low r-values and no secondary constrictions, 
confusion or "reversal of arms" is possible. SIMAK (1962) calculated 
that in Larix the arm lengths must differ by more than 120/o (corre
sponding to r=1.27) to assure certain identification, but according to 
MATÉRN and SIMAK I 19(581 "the risk cannot be disregarded if the average 
Rot. Soliser, »ol. 188, 10TO 
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Tabic 2. A. Deviations from mean values of r- and SAT-indices in marker chromo
somes in studies of leu cells from the same plant [Allium bimclrale, population 
B 524). Mean values for chromosome no. 7: r-index 1.63 (l|, SAT-index 5.05 (IV); 
chromosome no. 8: r-indcx 2.57 (III, SAT-index 1.02 illll. R. Differences of r- and 
SAT-indices between homologous chromosomes in each of the ten investigated cells. 

< 0 0 5 
(1.06—0.10 
0.11—0.15 
0.16—0.20 
0.21 0.25 
0.26—0.30 
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1 
1 
2 
1 

III 
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8 
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6 
0 
0 
1 
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o 
.> 
0 
1 
0 
0 
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<0 .25 
0.26—0.30 
0.51 0.75 
0.70—1.00 
1.01—1.25 
1.26—1 50 

IV 

\ B 

6 o 
3 3 
5 2 
1 3 
I 2 
3 0 

difference is less, t han 20 °'o" (corresponding lo r = 1 . 5 0 ) . T h e error 
of reversal of a r m s will result in too high r v a l u e s , wh ich is i l lustrated 
by c h r o m o s o m e no. 8 B in Allium descendens ( T a b l e 7 ) . The presence 
of a secondary constr ic t ion m a d e an u n a m b i g u o u s identification of 
a r m s possible. T h e r-value was 0.98. If the a r m s had not been identi
fiable the est imated r-value would have been 1.07. 

T h e contract ion of the individual c h r o m o s o m e s in a plate m a y not 
a lways be wholly synchronized , and in such cases identification of 
homologues based on relative length m a y lead to misidenlif icalion, 
"reversal of o rde r s " . In a polyploid or a species wi th minute size 
differences between the chromosomes , m o r e than two chromosomes 
m a y he involved in the reversal . 

Reversal of o rders and a rm reversals will both decrease the var iance, 
which lends to confi rm non-existent differences be tween chromosomes . 
The e r ro rs of reversals have been studied in detail by KSSAD el al. (19601 
and MATERN and SlMAX (1968, 1969). They have suggested statistical 
me thods based on var iance analysis for avoid ing reversals . 

In Allium, wilh ils very undifferent ia ted ka ryo type , the possibilities 
of e r ro r s being caused by reversals are ex t remely great a n d closer Study 
of the whole c h r o m o s o m e complemen t is impossible wilh the usual 
methods . Invest igat ions must consequent ly be res t r ic ted to a lew m a r k e r 
ch romosomes , i.e.. in I lit* present study nos. 7 and 8 and in some cases 
no. (j. 

Due to the different k inds of sources of e r ro r out l ined above, the 
present s tudy mus t he regarded as a survey of the different ch romo
some types present , and the h is tograms cons l ruc led as par t ly "apparen t 
id iograms" ( M A T E R N & S IMAK 1908). 

Bot. Notiser, vol. ISS 1370 
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In order to elucidate the variation in the present material, deviations 
from mean values and differences between homologies in r- and SAT-
indices for marker chromosomes ol ten cells in one plant of Allium 
bimetmle are .shown in Table 2 icf. BENTZEH 1969). 

THE KAKYOTYI'E IN ALLIUM 

Chromosome Numbers 

About 300 out of the more than 500 Allium species are known with 
respect to chromosome numbers Icf. I'KDOROV 19091. The basic num
bers are 7. 8 and 9, 8 being by far the most common. 1-or discussion 
concerning evolution of basic numbers see I.EVAN (1935) and VED BRAT 
(1905a). The frequencies of infraspecific polyploidy and aneuploidy 
are shown in Table 3. 

A deviating chromosome number was reported by I'KDKRSEV and 
WENDELBO (1900 Tig. 1 <". p. 309). who found in Allium chelotum from 
Iran 2n —20 and with no telocentric chromosomes present: hence the 
karyotype had not evolved by misdivision of metacentric chromosomes. 
A similar karyotype was reported in two Russian species. .1. kujukense 
and t. deeipiem IVAKHTINA 1904a). In 1. decipiens, however. MEN-

SINKAI (1939) counted 2n=16 . Whether these three species really have 
a deviating basic number (X=10) or if only a few individuals deviating 
I rum a "normal" basic number have been studied should be investigated 
more closely. 

Polyploidy is a common phenomenon and polyploid series are olten 
found. In Allium neapolitanum, for instance. 14-. 21-. 28- and 35-chro-
mosomic plants are known (HATTERSLEY-SMITH 1956). In A. milans all 
levels from di- to octoploids are reported, as well as aneuploids (LEVAN 

1936 a), ami this species also has the highest chromosome number in 
Allium known to the author. 2 n = 1 0 8 = 1 3 X I 4 (LEVAN op. cit.J. Poly
ploid} above the hexaploid level, however, is verv rare in the genus. 

Tabic 8. Frequence of different chromosome numbers within the genus Allium (from 
FEDORO\ I'.)(>!! I 

I'll 11 ir. 17 IS 20 21 28 82 Inlrnspei ific 
polyploidy Aneuploids V 

Number "I 
speck ' s 4,S ll>'_> 1 0 1 1 1 28 17 1« -'71 

Rot, Notiser, »ol. 128, I07U 
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Disturbances during meiosis giving rise to unbalanced gametes are 
known, e.g., in Allium odorum, A. bakeri (KATAYAMA 1930), and .A. 
particulatem (VED BRAT 1967), and some of the reported ancuploids 
may have originated in tliis way. In the normally 1(5- and 24-chro-
mosomic A. carinatum, TSCHERMAK-WOESS (1947) found a huge hyper -
Iriploid clone with 2n —25 and some populations with 2n —2(5. Aneuploid 
individuals with 17 chromosomes in populations with normally 2n = 16 
are also found, e.g., in A. pulchellum (TSCHERMAK-WOESS & SCIIIMAN 

I960), A. caspium (VAKHTLNA 19(54 b). and A. cardiostemon (PEDERSEN 

& WENDELBO 19661. In .1. ochroleucum, KHOSHOO and SHAKMA (1959 b) 
found one population with 2n —19 beside the normal chromosome num
bers 1(5 and 32. 

New chromosome numbers may be formed by splitting of a meta
centric chromosome into two telocentrics, which is nol a rare phenome
non, studied, e.g.. in Allium rubel!um by VED BRAT (1967). KOLLMAN 
(1969) reported a good example in the .1. erdelii group in sect. Molium 
from the Near East with X = 7 (partly outlined by FEINBRUN 1950, and 
Em 1963. 19641. In this group .1. tjasyunense was found to have 2n = 14 
(all /Hi. A. erdelii 2 n = 1(5 (12 m and 4 t), and .1. negevense 2n —20 |8 m 
and 12 t). A. condeiisulum 2n = 17 (15 m and 2 f) has evolved in the 
same way (SATO 19421. 

In seel. Allium the basic number is X - H with <li- and tetraploid 
levels most frequent. Hexaploids are also present, as well as tri- and 
penlaploids. 

Chromosome Morphology 

In Liliaceae several genera have highly differentiated karyotypes, 
e.g.. Polygonatum (THERMAN 1953), Ornithogalum (CULLEN & RATTER 
1967). and Leopoldia (GARBARI 1968. 1969. and BENTZER 1969). As 
pointed out by several authors, e.g., I.EVAN (1935). VAKIITINA (1964 b. 
19(55, and 1969). and V*ED HRAT (1965 a. hi. there is no such structural 
variation in the genus illium. The chromosomes a re+ .symmetrical 
{msm types) and sll chromosomes are rare (ANDERSON 1931). There is 
usually continuous transition from the biggest to the smallest chromo
somes in an idiogram (SHOPOVA 19(56. TSCHERMAK-WOESS 1947, and 
TSCHERMAK-WOESS & SCHIMAN 1960). Exceptions are .1. tri<iuetrum, 1. 
zebdanense, A. macranthum, and .t. bidwelliae, where the longest chro
mosomes are more than twice as long as the shortest ones II.KVAN 1932. 
1935. and MENSINKA1 1939). 

ISot. N'otiscr. >ol. 12:1. 1*17« 
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Satellites are found in one or two chromosomes in most species, and 
are nearly always attached to the short arm. The most frequent satellite 
type is the classical one in the sense of XAVASIITN (1912), small distal 
bodies connected to the arm by a thin thread ("paniculatum-type" sensu 
VED BRAT 1965 a). This type does not occur in sect. Allium. In the 
ampeloprasum group the following kinds of satellites are found: 

a. "scorodoprtisum-type": the short arm of the chromosome has a i 
median constriction (SAT-index = c. 1.0). This type is probably 
identical with the tandem satellites described by TAYLOR (1926) in 
Allium cepa or the tandem trabants in Aucuba japonica (MKURMAN 

1929). in the ampeloprasum group this type of secondary constric
tion is found in chromosome no. 8 (r-index > 1.80). In some popula
tions chromosome no. 6 has a similar secondary constriction, bid 
can be distinguished from no. 8 by its lower relative length value and 
lower r-index. 

b. "sativum-lype": the short chromosome arm has a constriction near 
to I he centromere region. In the ampeloprasum group chromosome 
no. 7 is of this type. 

In both chromosome types the distal part of the short arm is a linear 
satellite sensu BATTAGLIA (1955). In Allium porrum, KURITA (1955) and 
KADRY and KAMEL '19551 reported both types of satellites. Surveys of 
satellite types in Allium have been made by LEVAN (1935) and VED 

BRAT (1965 a). 

In vegetatively reproducing species cytological aberrations may easily 
become established. Many authors have reported variation in the marker 
chromosomes of Allium (ef. DYER 1963). Structural heterozygosity in 
satellited chromosomes is reporled in several species, e.g.. in t. trique-
Irum, A. wakegi, 1. schoenoprasum, A. ammophUum, A. puniculatum, 
and .4. pollens (KURITA 1953, 1958. LEVAN 1935, 1936 b, and VED BRAT 

1965 a, 1966). Ein (1956) found several inversions in .1. mijrianthum, 
partly identified in marker chromosomes, and KATO (1956) reporled 
deficiency of the satellite in a commercial variety of A. fistulosum. 
KHOSHOO and SHARMA (1959a) found, in a triploid population of A. 

Fig. 1. Idiograms in the Allium ampeloprasum group. — A—B: .1. bimetrale; K: popu
lation B 761. B: Pop. B 521: — C—E: .4. bourgaei; C; Pop. B 108; I): Pop. B 5.13; 

E: Pop. B 530; — F. .4. ampeloprasum; Pop. B 773. 

Rot. Notiser. M>1. 12,1,1970 
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rubellum, structural heterozygosity in -six murker chromosomes, (he 
satellites of which were all dissimilar. On the hasis of structural hetero
zygosity in satellited chromosomes, TSCHKRMAK-WOESS 11947. 1964| 
and TSCIIERMAK-WOESS and SCHIMAN I 1960) could recognize different 
clones of .4. carinatum and A. pule hell urn. Concerning the cytological 
variation, in .1. cepa, A. fistulosum and A. ascalonicum see p. 521. 

Accessory Chromosomes 

Several species of Allium are known to have accessory chromosomes 
(partly reviewed by SHOPOVA 1960. cf. also FEDOROV 1969). They occur 
in most sections of the genus and may he differently shaped, hut two 
types seem to be most common: 1) rather large subtclocentrics [seldom 
telocentrics, sll r>(2.5—) 3.0) equal to or exceeding half the length of 
I he normal chromosomes, e.g.. in .1. angulosum, A. nutans, A. senes
cent (SHOPOVA 1966), A. pulchettum i TSCIIERMAK-WOESS & SCHIMAN 

I960), A sphaerocephalum (KUBITA 1956, seep. 535),and .4. paniculatum 
(VED BRAT 1965 a). 2) minute bodies with different cenlromeric posi
tions, mostly .wit and si, e.g.. in 1. ccruuum (GRÜN 1959). A. stracheyi 
(SHARMA & AIVANOVR 1961), and .1. porrum (I.KVAN 1940. NVBOM 1947. 
VOSA 19(56). In .1. porrum, VOSA lop. cit.) described subtelocentric B-
chromosomes arisen by deletion of a part of the shorter arm in the 
normally submetacentric B-chroinosomes. This derivative was present 
in nearly all investigated varieties of the species. 

Accessory chromosomes of type no. 1 occur in low numbers (oflen 
singlel when present in a specimen. Type no. '2 is more numerous (e.g.. 
2—10 in Allium stracheyi and up lo 5 in .4. porrum}. 

Both types of B-chroinosomes are present in seel. Allium, no 1 in 
.1. spharroceplialum ip. 535), and no. '-' in .1. porrum and I. bimclrulc 
(p. 533). 

RESULTS 

CYTOLOGIC OHM RVATIONS IN THE ALLIUM AMPELOPRASUM 
COMPLEX 

The following four chromosome groups are recognized: 

group no. I: chromosome no. 1—4: r = c. 1.00 1.30 (m). 
II: chromosome no. 5 6; r = c. 1.30—1.50 (m); in some po

pulations chromosome no. 6 has a linear satellite of "sco-
rodoprusum-ty[H)". 

lid! NotlMT, vnl . 12.1. 1970 
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group no. I l l : chromosome no. 7; r = c . 1.25—1.75 (msm), with a linear 
satellite of "«rfioum-type". 

IV: chromosome no. 8; r = c. 1.80—2.90 Ism), with a linear 
satellite of "scorodoprasum-lype". 

1. Allium himeti-ale (JANDOG. 

2 n = 1 6 (2X) was found in 14 populations. 2n = 24 (3X) in 4 popula
tions, and 2 n = 3 2 (4X) in 34 populations. Five populalions were mixed 
and had clones with different chromosome numhers. The distribution 
of populations investigated as lo chromosome numbers is shown in 
Fig. 7. The number of accessory chromosomes found varied between 
0 and 4. usually 2 with a median centromere. No chromosome counts 
have been reported previously. 

Populations studied in detail: B 704 ( IX) , B 524 (2X), and B 22 -25 
(2X). Figs. 1 A—B, 2. Tables 4—5. 

2 Allium bourgai'i RICOH, FIL. 

2 n = 1 6 (2X) was found in 28 populations. 2n = 24 (3X) in 6 popu
lations, 2n = 32 (4X) in I population, and mixed numbers in 2 popula
tions (2X and 3X in one. and 2X and 4X in Ihe other). The distribution 
of investigated populalions is shown in Fig. 6 A, and the distribution of 
different chromosome numbers on the island of Siros in Fig. 6 B. No 
chromosome counts have been reported previously. 

Populalions studied in detail: B 408 (2X), B 533 i2Xi, B 530 (3X), 
and B 774 (3X). Figs. 1 C E, 3. Tables 4—5. 

The two diploid populations were both found lo have linear satellites 
in chromosome no. 6. Population 15 I0S had a tertiary constriction in 
chromosome no. 5 (SAT-index c. 1.0) and B 533 in the linear satellite 
of chromosome no. (i I SAT-index c. 1.2). 

3. Allium ampeloprasum L. 

2n = 32 (4X) was found in 18 populations, 2 n = 4 0 (5X) in 7 popula
tions, and 2 n = 4 8 (6X) in 12 populations. No accessory chromosomes 
were found. 

Previous reports: 2 n = 1 6 RENZONI (1964). — 2 n - 3 2 MAUDE (1940), 
Bot. Notiser, vol. 123. 1970 
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V E D B R A T (1965 a, b) , K O U L & G O H I I . I 1970). 2 n = 4 8 K H O S H O O et al. 

(1960), V E D B R A T (1965 a ) . 

Populat ion studied in detai l : B 773 | 4 X ) . Figs. 1 F, 4. Tables 4 — 5 . 

MURIN (1964] made a cytological investigation of Allium porrum 

forma elefant from Czechoslovakia. He applied an inverted arm index 

value ir = s/l instead of r = l / s ) and also used a different method to 

represent the length of the ch romosomes . As the cult ivated leek is closely 

related to the invest igated complex and esp. to A. timpeloprasum s sir.. 

a compar ison has been m a d e between the present mater ia l and the cul

tivated Czechoslovakia!] form of A. porrum. F rom the figures given by 

Mi.'HlN comparab le index values and relative length values have been 

calculated (Tables I. 5) . T h e karyo types are r emarkab ly similar and 

all ch romosome groups in the ampeloprasum g roup can be dis t inguished 

also in the leek. 

In their investigation of a cult ivated, tetraploid form of Allium 

ampeloprasum, Koi'J. and (iOHiL I 1970) recognized 8 chromosomes wi th 

secondary constr ict ions and the same type of l inear satellites as found 

in the present s tudy, but a closer compar i son is unfortunately impossible-

since no quant i ta t ive data Ir-index and rel. lengths) were given. How

ever, it appears from the pic ture (op. cit. p. 14. Fig. 2) thai all four 

ch romosome groups recognized in the present study are represented. 

These au thors also described s t ruc tura l heterozygosity in all ch romo

some pairs but, as outlined in the discussion of sources of error (p. 521). 

closer studies in non -marke r ch romosomes must be very uncer ta in and 

dubious. 

CYTOLOGIC OBSERVATIONS IN ALLIUM SPIIAEROCEPHALUM 1. 

2n = 16 ( 2X) was found in 10 populat ions . Previous repor ts : 2n = 

16: I .EVAN (1930, 1931, 10351. TSCHERMAK-WOF.SS (1047). FERNANDEN 

11050). DlANNEUDIS (10511. KURITA (1956, see below). - 2 n = 3 2 : 

MARTINOI. I (1055). 

4 ch romosome groups were recognized: 

group no. I: ch romosome no. I 4: r - c. 1.00—1.15 (/Hi

l l : c h r o m o s o m e no . 5—(5; r — c. 1.20—1.35 (m). 

I l l : ch romosome no. 7; r — c. 1.00- 1.70 [msm), with a l inear 

satellite of "ÄöfiVum-type". 

IV: c h r o m o s o m e no. 8; r = C . 1.25—1.50 (ml. 1 popula t ion 

with a l inear satellite ol aSCOFOdoprasum-typc", 

Bot. N'oiiser. vol. 123. 1970 



CHROMOSOME NUMBERS AND MORPHOLOGY IN ALLIUM SECT. ALLIUM 535 

Fig. 4. Marker chromosomes from root-tip mitosis 
in Allium ampeloprosum. Upper row: chromosome 
no. 7; lower row. chromosome no. 8. 

Populations studied in detail: B 526 (2X) and B 747 (2X). Fig. 5 
A—B. I). Tables 4—5. 

In B 747 a sm accessory chromosome was found. In material from 
Portugal KUIUTA (11)50) found X = 9 and reported this as a new basic 
number for Allium sphaerocephalum. The 9th chromosome identified 
by KURlTA in the haploid set corresponds to the B-chromosoine found 
in B 747. The arm index and relative length values in B 747 are 2.62 
and 2.41, respectively, and in KUHITAS material 3.25 and c. 2.30, respec
tively, lie also found four marker chromosomes in the Portuguese 
material, viz., two with satellites of "scorodoprasum-lype" (e and h), 
one with a satellite of "sativum-type" (f). and one with a secondary 
constriction in the long arm (g. SAT-index c. 1.0). In karyotypes pub
lished by other authors two chromosomes in the haploid set have secon
dary constrictions, hut the linear satellites seem to vary in size. In the 
present material two marker chromosomes in the haploid set occurred 
in one population iB 747). but only one in the other iB 520). 

CYTOLOGIC OBSERVATIONS IN ALLIUM DESCENDENS L. 

2n=16 (2X1 was found in 4 populations. 2n —24 (3X) in 1 popula
tion, and 2n—32 (4X) in 1 population. No chromosome numbers have 
been reported previously. 

Population studied in detail: B 7 (2X). Fig. 5 C, E. Table 0. 
The idiogram for Allium descendens differs remarkably both from 

ihe ampeloprasum group and from A. sphaerocephalum. Chromosomes 
nos. 0—8 were found to have satellites of "sativuat-type" and Ihe inves
tigated population was structurally heterozygous in chromosome pair 
no. 8. 

Hot. Xotiscr. vol . 188, 10711 
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Table (i. Kelalhe lenylh (H) i sind s \ | index \alues (A) for one population (1! 7) 
<>l \!hiim descend ens. 

Chromosome 
no. 

1 2 3 4 5 6 

r | SAT 

7 

r SAT 

8 A 

r | SAT 

8 B 

r |SAT 

,. 1.11 1.16 1.09 11!) Mil 1.15 3 80 1.52 3.19 15'.» 4 48 1.52 4 12 

Chromosome 
no. 

14.28 12.79 1189 10.77 11.51 1228 12.18 14.11» 

The homologous chromosomes in the 8th pair had the same length but 
differed with respect to the short arm. In 8 A the intercalary segment, 
i e the segment between the centromere and secondary constriction. 
clearly belonged to the shorter arm, but in 8 B it was impossible to 
distinguish between the centromere and the .secondary constriction. If 
the intercalary segment was referred to the longer arm. about the same 
r- and SAT-indices were obtained as in 8 A. even it the arms and 
satellites were of different lengths [Fig. 3 ('- lit. If the intercalary seg
ment was referred to the shorter arm quite different indices were ob
tained, and the r value varied around 1.00 (Table 7). 

Tnhle 7. \ comparison between different r- sind SAT-indlccs in chromosome 8 B in 
populations B 7 of lllium descendem (three plants) obtained «hen Hie intercalary 
segment is referred lo At Hie long chromosome arm. and 111 the shorl chromosome 
arm Within braekels the \alnes obtained if no constriction had been present between 

i he segment satellite sind the short chromosome arm. 

r-index 
A K 

SAT-index 
A U 

1.60 
1.36 
I 4(i 
1 59 
1 15 
1 95 
1.53 
1.35 
M 7 
1.47 

M 1.52 

1 02 
0.88 
O.ilti 
1 04 
1.04 
1 09 
1 02 
0.81 
1.00 
0 91 

0.98 

(1 02) 
(1 13) 
(1 01) 
(1.04) 
(1.04) 
(1.09) 
(1 02) 
(1 23) 
(1 00) 
(1.07) 

(107) 

1 01 
4.37 
4.77 
1 95 
4.11 
3.70 
5 OS 
3 50 
5 22 
1.53 

3 50 
3 95 
3.95 
3.71 
4. Kil 
2.41 
3.95 

— 
4.22 
3.02 

M 4 12 3.80 
Hot. N'otfcer, Mil 12'i. 1970 

file:///alues
file:///alnes


53« ROLAND VON BOTHMER 

Table 8. I values obtained b\ comparing arm indices lor chromosome no. 7 in differ-
cni populations of ihe Mliuni ampelapratum-covaplex. 
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5 0.28 

4.20»** 
8.49*** 
8.84*** 
8-10'-" 
3.31** 

2.50* 
9.39*** 3.80** 

12.02*** 6.93*** 5.81*** 
12.38*** 7.21*** 6.26*** 0.35 
12 0 2 - * 6.93*** ,').81*** 0.00 0.35 

1.10 2.92** 5.69*** 7.80*** 7.99* 7.80*" 

Table 9. l va lues obtained hj comparing SAT-indices for chromosome no. 7 in differ
ent populations of the. Allium ampelopratum-coiaplex. 
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.4. bimetrale B 701 
B 524 
II 22 
B 108 
B 538 
B 530 
B 771 

B 77.1 

1. b o un/tu 1 

t ampelo-
prasum 

9.70*** 

14.00*** 
1.38 
4.73**< 6.19" 

4.72*** 4.40*** 3.16** 
1.26 
3 56** 
I 25**" 

8.02*** fi.62*** 
4.90*** 3.70** 
4.21*** 3.01** 

9.14*** 
12.77*** 320* 
9.17*** 0.76 
8 16* 11 111 

2 30* 

2 95 • 11 i i ' j 

Table 10. I values obtained by comparing relativ»' length values for chromosome no. 
in different populations of the Allium ampéloprasum-complex. 
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.1. bourgaei 
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1! 530 
B 771 
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25 
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6.88*** 
5 01*** 
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080 
0.82 
0.98 

1 15 
1.62 
2.44' 
3.60** 
3.31** 
1.80 

0 88 
4.54*** 4.30*** 
6.55*** 5.67*** 
040*** 5.44*** 
2.03** 3.14** 

1 00 
0.67 
0 04 

0 52 
081 0.50 
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Table I I . lva lues obtained by comparing arm indices for chromosome no. 8 in differ-
enl populations of the Minim ampeloprastim-t ninplcv. 
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K 408 
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1! 530 
1! 774 
B 773 

3.58** 
8.40*'* 
0.28 
200* 
0.03 

3.10** 

0.47 2.94** 
11.83*** 10.65*** 11.10*** 
2.55* 4.86*** 3.28** 
0.11 3.21** 0.63 
1.40 3.80** 1.86 

8.75**' 
11.66*** 2.40 
7.48*** 0.70 1.27 

Table 12. i-xallies obtained by comparing SAT-indices for chromosome no 8 in differ
ent populations ol the Mlium ampelopraium-eitin\>\e\. 
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B 22—25 7.49*** 5.81*** 
B 408 3 88** 2.91** 4.60*** 
B 533 4.99*** 4.25*** 1591*** 1132** 
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Ii 774 0 28 0.00 9.19*** 
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3 61** 5.27*** 
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0.00 
1.65 1 94 

Table 13. I values obtained b \ C paring relative length values lor chromosome no 8 
in different populations of the Mlium ampeloprasum-complex. 
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COMPARISON BETWEEN' POPULATIONS IN THE 
ALLIUM AMPELOPRASUM COMPLEX 

In the eight populations which were investigated in detail the marker 
chromosomes were compared with respect to arm index (r), SAT-index, 
and relative length, t-tests were carried out lor chromosomes nos. 7 and 
8. and in two populations |B 408 and B 533) also lor chromosome no. 6. 
The lvalues obtained by comparing the respective mean values for 
homologous chromosomes are presented in Tables 8 14. In many cases 
the differences between populations are highly significant (one, two, 
and three asterisks indicate significances at the 5 % . 1 °/o. and 0.1 °/o 
levels, respectively), and t-values >10 occur, esp. for B 533, indicating 
greater differences between compared populations. The differences be
tween B 530. B 774. and B 773 are minute, though the last-mentioned 
population belongs to Allium ampeloprasum and the other two to .1. 
bourgaei. 

From the data presented in Table 8 15 some conclusions can be 
drawn about the material investigated: /. variation in chromosome no. 
7 is greater than in no. 8. 'J. Variation in r- and S \T-indices arc of about 
the same magnitude and greater than in rel. length. 3, Populations B 
22- 25. B 408, and B 533 show the biggest cvlological deviations from 
the rest of the populations. In B 533, and probably also in B 408, Ihe 
cvlological differences are correlated with morphological ones IBOTH-

MKH unpublished), and those two populations both have Ihe constricted 
chromosome no. 6, which is lacking in the rest of the material. 

DISCUSSION 

Reproduction 

The evolutionary pattern in Allium is complicated and partly depen
dent on the different modes of reproduction in Ihe genus. A characte
ristic feature is Ihe high rate of asexual reproduction including agamo-
speriny i HÅKANSSON 1951). V E D BRAT (1965 b) reported that c. 6 0 % of the 
species in Ihe genus reproduce vegetatively. Meiosis and even flowering 
is absent in some species, e.g., A. nibclliim (Kiiosnoo & SiiARMA 1959 a), 
t. nippOTliciim and .1. bakeri (KATAYAMA 1936). These species must of 

course be regarded as evolutionary blind alleys hut may in a stable 
environment be theoretically immortal. Such examples from olher plant 
groups are. e.g.. Sali.i, Queren* and ArctOStaphfflos. which sprout from 
roots and may have a life span approaching that of the plant community 

Bui Vntwr v..I 128. 1970 
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Table 14. t-values obtained by comparing: A. r-Index, B. SAT index, and ('.. Rel, length 
values for chromosome no. <i in two populations of \lhum bourgaei. 

B 533 \. 9.84*** 
I!. 0.00 
(. 1,22 

Tabic 15. A survey of significances in the Tallies .X 13 In the three figure combina
tion the first figure indicates number of significances at the 0.1 ° o level, the second 
figure number of significances at the 1 " o level, and the third figure number ol signi

ficances Ol the 5°/o level. 
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itself ( S T E B B I N S 1950). T h e different modes of asexual reproduct ion, 
however, preserve a genetic stability which is not desirable from an 
evolut ionary point of view. The genetic var ia t ions obtained are gene 
muta t ions , s t ructura l changes in the chromosomes , and changes in 
ch romosome n u m b e r s th rough non-disjunction or polyploidisat ion. An 
example of the last-mentioned phenomenon was found in .1. slraclicyi, 

which in cul t ivat ion very rapidly (within a month) converted niilotically 
from di- to tetraploid level ISIIAHMA & AIYANC.AU 1961). In a huge clone 
of A. myrianthum ElD (1956) found 2 n = 3 3 formed by non-dis junct ion. 

Most species of Allium have a i normal sexual reproduct ion beside 
formation of bulbils. This increases the genetic variabi l i ty and hence 
the evolut ionary fitness of the species. Sexual reproduct ion will also 
increase cytological po lymorphism, and aber ra t ions arisen in this way 
may well be established in a populat ion and increase in number s by 
d o n a t i o n . 

Bot Kodset, i"l 1-';:. 1970 
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Fi};. 6. Mliuin bourgaei. A; Distribution of differenl chromosome numbers. 2x: «lots 
without arrows, 3y: single arrows. 4x: double arrow, mixed populations: three 
double arrows. B Disirihuiion of different chromosome numbers in the island 

of Siros. 2X: no. 1. 3X : nos. 2—t. 4X: no. .">. 

Chromosome Numbers 
The basic chromosome number ill the whole seel. Allium is X = 8 . In 

A. bourgaei only diploid plants were found in the SE Aegean form series 
i Fi},'. (>)• In the Kikladhian form series Iriploid plants occurred fre
quently in two centres (Siros-Tinos-Kea and Amorgos-Sanlorin-Anafi, 
Fig. 6 A). On Siros (Fig. (> H) one di- and one tetraploid population were 
found on different sides of the island and three Iriploid populations were 
discovered in Ihe area between them, suggesting hybridization between 
the two different ploidy levels. A similar case was reported by KURITA 

Bot. N'oiiscr, vol. 123, 1970 
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and KUROKI il964) in ,4. gray from Japan, where pentaploids occurred 
in the region between tetra- and hexaploid populations. 

If the triploid populations of Allium bourgaei in the Kikladhes consist 
of one or a few clones they must be old relicts, since there has been no 
land connection between most of the islands at least since the Kiss 
glaciation ISNOGERUP 1907) and recent long distance migration is highly 
improbable. It seems more likely that the deviating populations have 
originated separately with the exception of some triploids on Siros, 
which might be members of a larger clone. 

Allium bimetrale shows a more scattered picture as to chromosome 
numbers than .4. bourgaei. The tetraploid level is the most common 
but neither di- nor triploids are rare. The diploids have two distribution 
centres, one in southwestern Kikladhes (Fig. 7), where six populations 
were found, and one around the island of Skiros in the Northern Spo
lades, where three diploid populations have been discovered. One islet 
close to Skiros has a triploid population, another a mixed one with all 
three C2X. 3X and 4X1 ploidy levels present, but no pure tetraploid 
populations have been found in this area. With the exceptions of the 
two diploid centres the distribution of 2X, 3X and mixed populations 
are ± at random in the Aegean. 

In Allium bimetrale the evolutionary pattern appears to be more com
plicated than in .1. bourgaei, partly owing to the biotope. As already 
mentioned (p. 519). A. bimetrale grows mainly on minute islands poor in 
species. These species are subject to "reproductive drift" and distributed 
more or less at random (RUNEMAKK 1969). In .4. bimetrale big, two-
coaled bulbils are frequently formed, which are able to survive in water 
for a long time (unpublished experimental data) and may be hydro-
chorously dispersed between islands. The big and vigorous bulbils are 
likely to establish themselves relatively easily in new communities and 
ina\ subsequently compete successfully with other species. Several islets 
have been found crowded with flowering specimens and millions of 
bulbs of .1. bimetrale and none or very few individuals of other species. 
It is an aggressive species only in its special environment and is remark
ably rare on bigger islands. 

Allium ampelojirusum is a weedy plant in its entire distribution range 
and has reached the tetra- (penta-) and hexaploid levels. It differs 
markedly in the asexual reproduction from the other two species in the 
group by the extreme formation rale of bulbils, which is at least three 
limes as high as in .4. bourgaei and A. bimetrale IGALIL 1965 a. b, and 
BOTIIMER unpublished). This gives Ä. ampeloprasum an advantage in the 

35 bot. Notiser vol. 123,1970 
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Fig, 7 Ulium blmetrale. Distribution of different chromosome numbers. 4 / : dots 
without arrows. 2 X ' siii),'li' arrows. 3> : double arrows; mixed populations: 2/ and 
:: • three double arrows, 2 • and 4 : tour double arrows. 3> and I five double 

arrows 2 • . 3X, anil I : s i \ douhli arrow 

competition with other species in invading disturbed or open habi
tats. 

Populations with unbalanced chromosome numbers are ;i common 
feature in many species in Allium (p. 525), and in Hie present group 
Iriploids land penlaplnids) appear i regularly. Triploid individuals maj 
originale in two differenl ways: /. fusion of one normal haploid and 
one unreduced gamete. :. hybridization between diploid and lelraploid 

Rot. Notiser, rol i_"! 1'iTo 
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individuals, The letraploid level can be reached by fusion of two unre
duced gametes or by somatic autotelraploidization. 

The three species in the ampeloprasum complex in I he Aegean have 
attained different frequencies oi polyploidy and may represent different 
••evolutional levels" Primarily all of them must have been diploid. This 
is still the normal condition in Allium bourgaei but some populations 
have higher chromosome numbers i3X and 4X1. which may indicate 
an incipient evolutional process. In I. binwtralr this process is almost 
linished as the tetraploid level is ~ regularly established. 1. ampelopra
sum reached the tetraploid level long ago and is now evolving towards 
higher polyploidy. II this hypothesis is correct the ampeloprasum com
plex is well suited for a study of a plant group in active evolution. 

The reasons for such polyploidisation processes are two: /. random 
fixation in course ol lime 2. The polyploid condition has evolved on the 
basis of a higher selective value. An indication for a selective advantage 
with a higher polyploid level is possibly found in .1. bourgaei, where 
some populations with higher chromosome numbers occur, not in the 
closed chasmophylic community, where they normally belong, but in + 
open habitats, e.g. rocky phrvgana vegetation and terraces ( + weedy), 
where other competition factors are present. TSCHERMAK-WOESS (1964) 
found in A. carinatum thai Iriploid populations occurred in disturbed 
habitats and diploids in natural ones. 

The diploid condition in illium sphaerocephalum, and possibly also 
in t. descendens, appears to be more stable than in the ampeloprasum 
group, and evolution in these species proceeds in other ways. 

Chromosome Morphology 

DlANNELIDIS (1951) considered on the basis of similarities in SAT-
chromosomes thai \IHiim margaritaceum and I. sphaerocephalum, 
though morphologically rather dissimilar, are closely related. In genera 
like Allium, with ils cxiiemeK stable karyotype am conclusions ol 
relationships based on c h r o m o s o m e s i m i l a r i t i e s o n I h e s pe-
c i e s l e v e l must he very uncertain u'l. SzKl.VBSKV 1950,and KHOSHOO 
& SHARMA 1959 a). 

The present investigation shows that groups of species in the genus 
have similar chromosome morphology. Minute differences occur hul 
I hese may be of the same magnitude between different populations 
within one species as between species in the group (cf. Tables 4- 5). 
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In Allium descendens the ch romosome morphology deviates marked ly 
from other species in the section. It is often referred to as a subspecies 
of A. sphaerocephalum but considering the karyological stabili ty in the 
genius it is p robab ly m o r e dis tant ly related. Morphological data also 
indicate that A. descendens is more isolated, and possibly distantly re
lated to .1. chamaespathum Boiss . 

In most species of Allium m a r k e r chromosomes a re present (p. 526), 
a n d in Ihe ampeloprasum group two lor somet imes three) secondari ly 
constr icted ch romosomes occur wi th l inear satellites of "sativum" and 
"scorodoprasum-lype'. Minute though significant differences have been 
found between different popula t ions a n d in the fur ther cytological work 
only the variat ion in chromosomes nos . ( 6 - ) 7—8 will be studied. 
Variation in the rest of the ch romosome complement cer ta inly exists but 
is impossible to detect wi th the method used (see p . 522). T h e three 
charac te rs r - index. SAT-index a n d rel. length a p p e a r to be useful for 
cytological work on Ihe popula t ion level. T h e karyological variation 
within as well as between popula t ions a n d variat ion in frequency of 
accessory ch romosomes will be s tudied in combina t ion wi th investiga
tions of morphological and possibly also chemical var ia t ion. 

The main a im of fur ther investigations will be to clarify the s t ructure 
of populat ions and rate of d o n a t i o n , especially in Allium bimetrale, 

where it can be assumed that several clones a re widespread in the 
archipelago. 
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ABSTRACT 

DAHLGREK, lt.: Current Topics. Parallelism Convergence, and \nalogj in 
Some South African Genera of Legununosai Hol \ot iser 12.! i.il .'>(iS. 
I.und 

The article was inspired liy the fact that in J. HUTCHINSON. The Genera 
of Flowering Plants the lliree genera Borbonla, Euchlorn. and llii[iiiii were 
placed together to form a separate tribe, the liorbonleae. Evidence is pre 
seided in show that litis tribe is more probably arfifical. The "primitively 
simple leaves'. Ihe most Important diagnostic character of Borbonteai 1) 
ure presumably secondarily simple, and 2) have attained the simple form 
in different ways and along different lines of evolution 

The conception of the Borbonieae as a tribe is therefore dismissed, but 
can be regarded as a good example of convergence in evolution, Another 
presumable ease oi convergence with regard to leaf development is shown 
in the genus Lebeckia. The occurrence in the genus [spalathus of simple 
leaves within two entirely different groups of species is presented as an 
example of [inriilh liim involutional annloyy is demonstrated by the diffe-
lent kinds of spine protection in Aspalathus, the spines being leaflet apices. 
protracted li if bases short lateral (branchlet) thorns, and terminal ihranehl 
thorns 

The genera Lebeckiti. Wiborgia. Ra/nia. and AspalathlU (including 
Borbonla} are believed to he closely allied genera, which should be placed 
in Ihe same tribe whatever its extent. Beside certain floral similarities, 
such as the shape of petals and slaminal lube, and the absence of slropbiole 
on seeds these genera have in common the absence or poor development 
of stipule s and the prevailing chromosome number 2n l(i or IX The group 
is chiefly found in south western South Africa. 

INTRODUCTION 

In the following pages Ihe terms homology, analogy, convergence, and 
parallelism will he used. 
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Structures are homologous when I hey have originated from Ihe same 
parts DI Ihe plant, which means thai their evolution when traced hack-
wards leads to Ihe same original structure. Whether they are similar or 
dissimilar, or have Ihe same function or not is irrelevant. 

Analogy is more or less the opposite of homology, because stress is 
laid entirely on similarity of function, i.e. on the ecological-biological 
result. The similarities are nol necessarily referable to a common 
ancestry. 

This division into homologous and analogous structures should be 
kepi separate from Ihe following, in which is expressed the trends of 
evolution in two or more lineages compared. 

When the evolution of an original organ or of two similar organs 
results in considerable difference in appearance or function il is classi
fied as divergence. 

When an essentially similar evolutionary trend has developed inde
pendently in two or more lineages where originalh similar organs were 
involved, lo give rise to homologous, ecologically and (or) lypologically 
similar structures, the adequate term is parallelism. 

Convergence, finally, is Ihe term used when more or less dissimilar 
organs become similar and/or ecologically equivalent along independent 
evolutionary lines. Convergence is not necessarily related lo homology. 
The resultant organs, as in Ihe case of Ihe simple leaves in Lebeckia 
described helow, may have in common nothing or very little of Ihe origi
nal structures, even where these have once been homologous. 

As a preliminary slep in Ihe present discussion, lei us examine a 
systematic group. Ihe tribe Borbonieae, presented some years ago 
together with many olher tribes of Fabaceae in HUTCHINSONS "The 
Genera of Flowering Plants. Dicotyledones. I" (1964 p. 345). 

The tribe was characterized as follows. 
"Shrubs, shruhlels. or perennial herbs; leaves primitively simple; 

stipules and stipels absent; flowers solitary to racemose or subcapi
t a l , terminal or leaf-opposed; calyx-lobes subequal or nol: corolla 
papilionaceous; stamens all connate into a sheath or lube split above 
ladaxially); anthers dimorphic, alternately basilixcd and dorsil'ixed and 
versatile; style glabrous', fruit 2-valved, continuous inside: seeds estro-
phiolale." 

The tribe consisted of three genera. Horbonia I... Ha f nia TIIUNB.. and 
Euchlora ECKL. & ZKVH. 

Bot. Notiser. \ ol. 188, 1«70 



PARALLELISM, CONVERGENCE, AND ANALOGY IN LEGUMINOSAE 5 5 3 

01 the italicized characters, the presence of a single split in the stam-
inal lube, the glabrous styles, and I he anther characters are also com
mon to several genera in the much larger tribe Lotononideae similarly 
distinguished by HUTCHINSON. Hence, the single important diagnostic 
character of liorbonieae is the simple exslipulate leaves Whether the 
leaves should be designated as primitively simple or not will be analyzed 
below. 

EUCHLORA, A CASE OF PREDOMINANT SUPPRESSION OF LEAF 
DIFFERENTIATION (Fig. 1) 

One of the genera with "primitively simple" leaves i HUTCHINSON. 
loc. cit.) is Euchlora ECKL. & ZEYH. An account of the single species 
was given in DAHLGREN 1964, but a brief review will be given here in 
conjunction with Fig. t . 

There are numerous marked similarities between Euchlora and seve
ral species of the genus Lotononis liCKL. & ZEVH. The similarities pertain 
to practically all characters except in (he leaf. viz. habit, pubescence, 
inflorescence, bracts, bracteoles. calyx, petals (including details like 
pattern of wrinkles on wings, claw length, general shape of each petal). 
stamina! sheath, anthers, pistil, and fruit. 

Let us compare in particular the fruit shape in Euchlora and a species 
of Lotononis. eg . /.. azurea (ECKL. & ZEYH.) BENTH. (Fig. 1, below). 
The upper edge of the somewhat inflated, smooth, and hard legume is 
furnished with a row of very characteristic, obtuse, peg-like teeth or 
spines. Precisely the same striking qualities arc found in the legume of 
Euchlora (Fig. 1, bottom right). Now, the acquisition of such a legume 
shape by convergence is theoretically feasible. However, in the light of 
the numerous other similarities mentioned here the probability for this 
is negligible, and it must be suggested that the species are descendents 
from very closely related ancestors. 

The remaining differences between Euchlora and Lotononis would 
then be restricted to the leaves. The results of a recent study of regional 
variation in Euchlora now come into the picture (see Fig. 1. top). In 
one sample from the northern extremity of the area of distribution, it 
was found that the leaves on one and the same shrub varied from 
simple to petiolately trifoliolate ivith well developed stipules, i.e. to a 
shape exactly like that of the leaves of (hose Lotononis species that 
show a marked similarity to Euchlora in floral and other characters. — 
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In a few oilier plants from a more southern population, the leaves were 
sometimes trilobate or had two lateral lobes (corresponding to lateral 
folioles) and one separate central foliole. 

To judge from the above evidence, it seems highly improbable thai 
Euchloru would not be very closely allied to species of Lotononis. 

The close similarity of all characters of Euchloru. including leaf 
characters, to those of a number of particular species of Lotononis 
makes it justifiable to include Euchloru in the larger genus Lotononis. 
as done by DAHLGREN 1964. 

In the majority of the species of Lotononis (including Euchloru) and 
in allied genera the leaves are trifoliolale and petiolate with stipules. A 
mechanism partially blocking leaf differentiation has obviously devel
oped in Euchloru. Thus the simple leaf corresponds to an entire, undif
ferentiated leaf, which cannot be classified as phyllodinous nor as ho
mologous with a foliole. 

PARALLELISM WITH REGARD TO LEAF DIFFERENTIATION IN 
ASPALATHUS (Fig. 2) 

In its present scope Aspalathus L. comprises ca 240 species with tri
foliolale (and sessile, exstipulate) leaves and 21 species with simple 
leaves. In three of the latter, representing the subgenera Nortieria and 
Rafntoides, there is some doubt about the morphological nature of the 
simple leaves. These species will not be discussed here. 

In three cases there are similarities in practically all respects between 
species with trifoliolale leaves on the one hand and simple, apparently 
unifoliolate. leaves on the other. Two of the cases are presented in Fig. 2. 
A third and parallel case, comprising t obliini/ifoliu R. DAIII.GR. with 
trifoliolate leaves and A. culcdoncnsis R. DAHLGR. with simple leaves, 
is entirely comparable. 

In the upper half of Fig. 2, A. rudiutu GARAB. ex R. DAIILGH. repre
sents the trifoliolate condition and A. scriccu BERG, the simple one. A 
close examination has shown similarity between the two species in all 
other characters, such as habit, mode of branching, inflorescence, bracts, 
bracteoles. calyx, details of petals and stamens, ovary pubescence, num
ber of ovules, and fruit shape characters which are otherwise highly 
variable in the genus. There is also similarity in the pubescence of the 
floral parts. The illustrated form of .1. scriccu shows a more sericeous 
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form of pubescence lhan docs .1 . radiata, bul viirialion is greal in both 
species. 

There is accordingly significanl evidence that the similarity indicates 
close re la t ionship. As there is no tendency to fusion in leaflets in this 
group of species, and as the leaf of \. sericea agrees in shape and vena
tion with a leaflet in A. r<i<li<it<i and similar species, the simple leal is 
presumed to he equivalent lo a leaflet. The simple leaves of A. sericea 

have also been observed by previous botanists, none ol whom have 
proposed that the species should be placed in a separate genus. 

The lower hall ol Kig. 2 shows another , entirely different pair of 
species that can likewise he compared with each other, vi?. .1. lanata 

E. M E Y . . which has tr i loliolate leaves, and I. lanifera R. DAHLGR. with 
simp!.' I I : I \ i s Tin- I wo species occur on shalev ground in part ly Ihe 
same moun ta inous regions, mainly the C.lanwilliani—Ceres Divisions. 
The plants are low and have the same mode of branching. As seen in 
Fig. 2 the b ranch te rminates in an inflorescence, but a strongly devel
oped b ranch in the axil of the uppermost vegetative leaf pushes the 
inflorescence aside into a pseudo-lateral , leal-opposed position. T h e 
brac ts , bracteoles , calyx, corolla, and s tamens are so similar in both 
species thai it may be difficult for even a specialist to dist inguish them 
without having recourse to the leaf. T h e legumes differ somewhat , but 
fruit shape normal ly varies greatly within Ibis group, and Ihe lanatn 

type of legume is more c o m m o n a m o n g simple leafed species related 
to I lanifera lhan among the tril 'oliolate-lealed species. 

There is strong evidence to support the theory that A. Innata and 

lanifera are verv closely related in the same way as are A. radiata and 

sericea. 

On the other hand . 1 lanifera is related to a number of other species 
with s imple leaves. These species with simple leaves have previously 
been grouped together as a separa te genus. Borbonia. However, there 
is greater s imilar i ty between the representat ives of "Borbonia" (i.e. 
I. lanifera) and ol ispalathus s. sir (i.e. I. lanata) compared here, 

than between m a n y closely related spec ies ol \spalathus s sir. 

Thus. \. humid E. Ml.v , \ lutifolia Hoi.. I hrnelriitti T n r \ B i these three 
with trifoliolate leaves), -l. lanifera R. D M I M . I I . I. compacla 1! DVHI.CK.. and 
.4. alpestris (BENTH.) It. DAHLGR. [Ihe latter three species with simple leaves. 
and members of "Borbonia") show more striking similarities among them
selves than do many comparable series of species within the large genus 
Aspalathus in the strict sense or than do all the "Borbonia" species among 
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thcntsehes. 'IIIO Irifoliolate species of Aspalat litis do nol constitute an cnlireK 
homogeneous or easiU definable group of species, as might ha\e l>een suggested 
by their common leaf character Isee the diverse parts of Revision of the Genus 
Aspalathus, I).\III.<;KI:N 1960—68I. 

Consequently, there are good reasons for incorporating Borbonia in 
Aspalathus (DAHLGBEN 1963 B). 

Just as in the pair Lotononis-Euchlora, il is likely that the simple 
leaves concerned with here have been derived from Irifoliolate ibul 
sessile and slipuleless) ones. 

In Fig. 2 below, one leaflet, the central one, of A. lanata and a leaf of 
A. tanifera are compared to show the similar venation. It is most prob
able that they correspond lo each other, i.e. the leaf in .4. tanifera is 
homologous with a leaflet in A. lanata. 

If the above points are accepted, the Aspalathus radiata—A. sericea 
and .1. lanata —A, lanifera cases together represent a case of parallelism. 
The similarity of the simple leaves in this case expresses homology. 

CONVERGENT EVOLUTION WITH RESPECT TO LEAF 
DIFFERENTIATION IN LEBECKIA (Figs. 3—4) 

The genus Lebeckia THUXB. does nol include as many species as 
Aspalathus, bul il has a wider distribution. It differs from Aspalathus 
primarily in having usually petiolate leases and long and many-seeded 
legumes, the latter feature a very rare one in Aspalathus. Lebeckia is 
a variable, but probably natural group. It is in great need of systematic 
revision. The names used here must therefore be regarded as prelimi 
nary. 

Lei us consider two of several species with simple leaves, each very 
similar to species with trifoliolate-peliolale and unifoliolate-petiolate 
leaves respectively (see Fig. 3). 

Lebeckia cinerea E. MEY. belongs to a group of species found chieflj 
in the north-western part of the Cape Province and extending into South 
West Africa. II is pubescent on the vegetative parts and also has a 
pubescent standard and keel, the latter being longer than the wings. 
The leaf petioles lend to be very short towards Ihe ends of the branch-
lets, where Ihe lateral leaflets are also smaller than the central ones. 

In L. linear if olia E. MEY. the leaves are simple, bul in other respects 
the species shows so many similarities lo /.. cinerea that a close rela
tionship seems probable. The simple leaves are sometimes narrowly 
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linear, but more c o m m o n l y flal (or with involute margins) and nar

rowly spat hula I e. resembl ing s t rongly the central leaflets in I.. cinerea. 

It seems most likely that the leaf of /.. linnirifaliti has arisen from a 

Irifoliolate leaf of the /-. cinerea type th rough the suppression of the 

petiole and lateral leaflets. 

Such simple leaves, although usually broader, arc also found in the related 
section Stiztt (E. MEY.I BENTH., where the flowers arc very similar to those 
<>f the two above-mentioned species. In /.. pungen» THUNB. the seedlings have 
trifoliolate pctiolatc leaves and the older branches unifoliolate petioleless (i.e. 
simple) leaves. Transitional tonus, e.g. with short petiole and one leaflet, are 
found on the young plant (see DAHLGREN 1967 p. 155, Fig. '2 A). 

T h e o ther pai r of species (Fig. 3 below) belongs to a more southern 

g roup of Lebeckia. It consists of L. meyeriana EcKL. £ Z E V H . and L. 

plukenetiana E. M K Y . T h e former has l inear leaves with a " joint" some

what above the middle, represent ing the junct ion between the petiole 

and a soli tary leaflet (compare /.. halenbergensis below). The leaf is 

joinlless in /-. plukenetiana, wh ich therefore has simple leaves. It can 

be seen that the floral c h a r a c t e r s agree well between the two species. 

The legume in L. meyeriana is b roade r than in /.. plukenetiana, but 

both a re somewhat flat and have a wing like upper margin . There is 

no tendency in the unifoliolate l inear leaves of /.. meyeriana and similar 

species towards a reduction of the petiole, and the colourless basal part 

of the petiole of the unifoliolate leaf resembles thai of the s imple leaf 

in /.. plukenetiana. Hence, the lat ter type of leaf is probably phyl lodin-

ous in na ture , i.e. it consists of the petiole only. — Sections through the 

petiole and leaflet port ion respectively, of species of Lebeckia with 

linear, " jo inted" leaves do not show any par t icular anatomical difference 

thai can give more definite proof of the na tu re of the entirely simple 

leaves of s imilar species. 

In a species from South West Africa. /.. halenbergensis M E R X M . & 

SCHREIB., the leaves va ry from trifoliolate to unifoliolate. which may 

indicate the way in wh ich the l inear, " jointed" leaves of more southern 

Species have originally evolved (see F ig . 4) . 

T h e Iwo cases described above represent convenience r a the r than 

paral lel ism. The resultant s imple leaves are nol homologous, as they 

probably do nol represent the same par t s of I he original trifoliolate 

leaf, but convergence, in this case, has resulted in analogy. 

Hot. Notiser, vol, U8, 1970 
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lebeckia halenbergensis Merxm S Schreib OINIE« NO.6632 

The species of Lebeckia illustrated in Fig -i below show considerable simi
larities l.i certain species of Ka/nia. the third genus included by HUTCHINSON 
in t lie tribe llorbonieae. The reader may notice Hie similarity between these 
Lebeckia species and the Rafnia species shown in Fig. .*>. M\ observations 
favour the hypothesis thai these groups may have a common ancestry, and, in 
addition, thai the leal of Rafnia is of a phyllodinous nature. 

TRIBES BORBON1EAE. A.N ARTIFICIAL GROUP CHARACTERIZED 
BY SECONDARILY SIMPLE NON-HOMOLOGOUS LEAVES 
DEVELOPED BY CONVERGENCE (Eig. 5) 

In the tribe Borbonleae three genera have been discussed, viz. Euchlora, 
Borbonia, and Rafnia, each in conjunction with the groups outside 
the tribe that are morphologically most closely allied to it. None of 
them sliow m a r k e d similari ty with the other genera ol the tribe, except 
in thai they have s imple leaves. T h e g roup is accordingly artificial, t he 
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three genera probably representing the end points of three distinct l ines 
of evolution (see Pig. 5), the resul tant species sha r ing an incidenta l 
common likeness with regard lo one conspicuous leal cha rac te r . 

T h e s imple leaves in different g roups of Borbonieae a r e not homolo 
gous but in all probabi l i ty cor respond lo: 

1) a leaflet tliorbonia) 

2) a leaf petiole (Rafnia) 
3) an undifferent ia ted ent ire leaf of other type HCuchlora). 

The simple leaves have p re sumab ly been derived from diversely t r i -
foliolate ances tors (which are probably not identical wi th a n y of the 
trifoliolately leafed presenl species mentioned) a long three different 
lines of evolution. T r ibus Borbonieae thus represenls an excellent exam
ple of convergence with respect to the simple leaves. This is schemat i 
cally i l lustrated in F ig -5 , which is necessari ly somewhat hypothe t ica l . 

In the evolutionary branch of Aspalathiis (including Botbonia}, each termi
nal branchlet is intended to represent a particular species. Due to lack of 
space, only a fraction of the whole genus AspalathllS is illustrated. The two 
hranchlets terminating closest to the circumference of the circle on either side 
represent .4. lanata E. ME> . and A. lanifcrn li. DAIILGR. respectively; the 
branchlet witli a lobale transection outside the circle represents A. bracteata 
TlIUNll. 

With regard tu Rafnia a revision of the species is desirable, and the bran 
died tree within the circle is entirely symbolic. In fact, it should probably 
have been shown as ex en more branched and complex. 

"Eachlora" represents a shoot of the Lotononis branch of evolution To 
judge from morphological and. fragmentary, cytologiral indications. Lotononis 
is probably rather distantly related to the other genera mentioned here. The 
Lotononis branch of evolution in Fig..') represents a purely symbolic traction 
of that genus. 

The genera Lebeckitt, Wiborgia, Rafnia, and Aspalathus ( including 
Borbonia) a r e believed to be closely allied genera, which should be 
placed in the same tribe whatever ils extent. Beside cer ta in floral s imi
larities, such as the shape of petals and s tamens , and the absence of 
s t rophiole on the seeds, these genera have in common the absence or 
poor development of stipules and the prevail ing chromosome n u m b e r 
2 n = 1 6 or 18. 

Se\eral other groups of species within the Legitininosae, where compound 
leaves are predominant, display this tendency to evolve simple leases. Illustra
tions could also be taken from the Crotalaria L. (see e.g. POLHILI. 1968), and a 
striking case in point can be found among a few representatives of Aeschyno-
mcne in Rhodesia i W n n 1953). 

Bot Nollser. vol. 12X 1970 
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The present example will also serve to illustrate a tendency among botanists 
to rely on single "key characters". The importance of single conspicuous 
"diagnostic" characters, in this case, trifoliolate versus simple leaves, can 
easily be over-estimated. HUTCHINSON is by no means more prone than many 
other botanical authorities to over-emphasize a single striking feature. It is 
purely incidental that his tribe Iinrbonieae illustrates this point. 

ANALOGY IN THE EVOLUTION OF DIVERSE TYPES OF SPINES 
IN ASPALATHUS (Fig. 6) 

In the flora of South Africa, spines — pungent, rigid processes of any kind 
whatsoever — have doubtless evolved in response, to ecological pressure in 
the form of grazing animals. This spine protection has apparently been of 

Bot. Noliscr. vol. 123, 1970 
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decisive importance as a selective factor in the genus Aspalathiis. because it 
is found in about 35 per cent of the more than 260 species. In many cases 
where species (if Aspalitthiix lack protective spines or thorns, other characters 
may have contributed as '"protection' against grazing, for example, dense 
pubescence, a low malted habit, and the presence of aromatic substances, 
characters that have probably been established, primarilj or in part, as a 
response lo other ecological factors. 

There is a tendency in \s[>tiliilhus for lowland species to be more effectively 
armed, especially b\ means of branch or brauchtet thorns, than are mountain 
species It is possible that during Hie lime the species were evolving natural 
grazing was more intense in the lowlands than in the mountains. The difference 
is not glial, however, and main mountain species have leaflets with spinv lips. 

Sonic types of spine protect ion in Aspnlathus are presented in P i g . 6 . 

T h e y fall into the following categories: 

1| Leaflet apices, which a re very often developed as spines of va ry ing 

length and sharpness , from short, nuicros . to long. hard , and with 

needle-like points . This type of spine is by far the commonest in Aspala-

thus, and has probably evolved independent ly along m a n y lines. Spine-

like lips occur in species wi th flat as well as sublerele leal lets, and in 

species with simple leaves (see Fig. 5. " Ik i rbon ia ' l as well as with lii 

foliolate leaves. 

2) Leaf-base processes. Spines developed from the lea I-base (oilier 
than paired stipules) a re unique, and — as far as I know — are limited 
to a n u m b e r of species in ispalathus. In A. aculeata TIIL'N'B. (Fig. 6) 
I he spines, which are of Ibis type, are long and well developed, bill Ihcv 
a re also conspicuous in species as widely different as \. Iridenlala I.. 
(where lateral processes from the spine base may occ in i. I. desertorum 

Hoi... A. rgcroftii R, DAHLGR. , and 1 uniflom L. Similar spur-l ike pro
cesses from the leaf-base also occur in some other species. 

Leaf-base spines seldom occur in combination with other kinds of spines, 
and we mav notice Ihat 1 chrnopodii L. and A. iicidrtila T IUNH . both in 
Fig. 6, have verj similar Moral and inflorescence characters and. for example, 
tiil'oliolale outer brads. In I. chenopoda, which is a mountain species, the 
leaflets are armed with spine-lipped apices, in A. aculeata, which grows on the 
south-western lowlands ami has unarmed and weak leaflets, the spines consisl 
of the protracted leaf-bases 

.'!] Branch thorns and brauchtet thorns. In several species, o l len verv 
diss imilar with regard to floral morphology , the branches take on the 
s h a p e of more o r less sharp , rigid thorns . These Ihorns have probably 
evolved along several lines, and may provide good examples of par
allelism in evolution. In species with the inflorescence located at t he end 
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of Ihe main branch. Ihe I horn serves at the same time as an inflorescence 
axis, as in A. acuminata LAM. (Fig. 6). In other thorny species, the flo
wers are concentrated to lateral branchlets, which are often developed 
as short shoots or are sometimes peduncle-like, as in .1. acantliolada 
R. DAHI.GR. (Fig. (5). In A. spinosa L. there is great variation in the 
thorns. In some populations the main branches as well as lateral branch-
lets of varying length develop into thorns, but in most forms the thorns 
consist of relatively short, hook-like, and leafless branchlets. a 
condition also found in the similar species .1. ylabrata U. DAHLGB. 
(Fig. 6). 

There are accordingly three main types of spine protection in the 
genus, and these are by no means homologous. They represent a func
tional similarity not related to the origin of the structure, and thus may 
serve as an example of analogy. 

ANALOGY IN THE DISTRIBUTION Ol FLOWERS (Fig. 7) 

The mode of distribution of flowers on the plant in an allogamous 
species is of decisive importance for pollination. In some groups of 
species in Aspalathas the flowers are assembled in terminal multiflorous 
spikes, heads, or racemes, which in themselves exert sufficient attraction 
on insects. An elongated spike of A. hctcrophylla L. KIL. is seen to the 
left in Fig. 7. 

In other groups of species the inflorescences are few- or one-flowered 
and located on lateral branchlets. The flowers, especially when rather 
small, need lo be aggregated in order to be sufficiently conspicuous to 
the insects. This stale has been obtained in a great number of Aspalalhus 
species by the concentration of branchlets lo dense (floriferousl short 
shoots. The spike-like pseudo-inflorescence in A. ericifolia L... shown to 
the right in Fig. 7. represents this type. It is probably a derived slate in 
relation lo a single many-flowered inflorescence of Ihe kind mentioned 
above. 

In several species of Aspalathus the flowers are borne on peduncles, 
a condition which in certain cases may be of selective advantage, as 
the flowers are more effectively displayed. These peduncles are of 
different types, however (see OAHLGKKN 19(53 A p. 59, Fig. 3). In species 
like A. lanata E. MEY.. .1. lanifera R. DAIII.GR. (both in Fig. 2), and 
A. alpestri.s (BENTH.) H. DAHLGR. ("Borbonia" in Fig. 5) the peduncle 
Bot. Notiser, vol. 123, I'JTO 
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represents the internode just below a pauciflorous inflorescence a I I IK; 
end of a brauch in a sympodial system. In .4. serpens K. DAHLGR. and 
several oilier species (he peduncle consists of the uppermost internode 
below a usually unifloral inflorescence of a lateral branchlel. In ,1. retro-
flexa L., A. longipes 11 ARV., and several other species il is a prolonged 
internode (other than the uppermost) of such a lateral branchlel. The 
effect is principally the same in relation to the pollinating insects. More
over, botanists have usually been taken in. having supposed a close 
systematic affinity between all the pedunculiferous species (cf. HARVEY'S 
seel ion "Pedunculares"; HARVEY 18R2 p. 139). 

Dense inflorescences and pedunculate flowers both represent adapta
tions to insect pollination. Such adaptations may be attained along 
different phyletie lines in response to a common selective pressure. 
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Botanisk litteratur 

W i l d F l o w e r s of G r e e c e , painted by NIKI A. GOULANDRIS, text by 
CONSTANTINE N. GOUUMIS, edited by W. T. STEARN. Publication of the Gou-
landris Botanical Museum. Kifissia, Alliens 19(58. '214 pp., 119 coloured plates, 
linen bound, 38X28 cm. Price (prepublication) US $40. 

This book, which is intended us no. I in a series of publications from the 
Gouiandris Botanical Museum, is an outstanding contribution to Greek botany 
and to the art of botanical illustration. It contains 119 life-size illustrations 
of Greek plant species painted in water-colours by Mrs. NIKI GOULANDRIS and 
printed in six-colour litho-offsct by J. MARKIS S.A. of Athens. The accom
panying descriptive text is written by the late Dr. C. N. GOUMMIS of Alliens 
and by Dr. W. T. STEARN of the British Museum. A foreword is provided by 
Sir GEORGE TAYLOR, Kew. 

The Gouiandris Botanical Museum, in Kifissia near Alliens, was established 
in 1963 to bouse the important collections of C. N. GOII.IMIS and to stimulate 
research on the Greek flora. The herbarium has subsequently been augmented 
by Ihe extensive collections of NIKI GOUI.ANORIS and co-workers, and now 
comprises approximately 100.01)11 sheets. It has developed into a centre of in
creasing importance to students of Greek botany. 

CONSTANTINE GOULIMIS was born in Alliens in 1880. After receiving Ihe 
degree of Doctor of Laws at the University of Alliens, he served for a period 
of forty-four years as Ihe legal adviser to the British Embassy in Athens. Mis 
botanical interest was aroused while in exile in South Africa as legal adviser 
lo the Greek Government during Ihe Second World War. After returning to 
Greece, he devoted much of his lime between 1946 and his unfortunate death 
in 1963 to Ihe exploration of Ihe Greek flora, especially Ihe plants of Ihe high 
mountains. He gathered a rich herbarium and discovered no less than 230 
species hitherto not recorded from Greece, several of them new to science. 
Part of his material was revised by Professor K. II. BEGHINGER of Vienna, 
Dr. W. MÖSCHL of Graz, as well as other botanists. His name is commemorated 
in such species as Campanula goulimi. I.iiwm gouliini, and Stachys ymilimi. 

Mrs. NIKI GOULANDRIS is a well-known artist from Athens. Her paintings in 
oils and water-colours have been shown at separate exhibitions in Alliens, 
and are represented in many public and privalc galleries in Europe. In associa-
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lion with (ioiMMis she look interest in botany unci commenced to paint Greek 
wild flowers in 1956. Some 800 paintings have now been completed. 

The present volume is the most spectacular sign of I he activity of Ihe Gou-
landris Botanical Museum. No doubt it will principally be remembered for its 
illustrations combining great artistry with faithful botanical accuracy. The 
accompanying text contains synonyms, brief descriptions of the plants, cita
tions of specimens, details on distributions, and Greek vernacular names. Since 
most readers are no doubt unfamiliar with the Greek language, some etymo
logical comments would have been desirable. 

Some of the illustrated species, for example, Coroidlla emerus, Stgrax offi
cinalis, Lavandula stoeclum, Asphodeline lutea, and Ornithogalum nutans, are 
well-known and widespread Mediterranean plants likely to be seen by the 
ordinary traveller. Others, such as Pancratium maritimum and Colchicum spp.. 
arc widespread but flower at times when most botanists have finished their 
field work and returned to indoor activities; thus, the illustrations of such 
taxa are particularly welcome. Among the selection of plants are several rare 
or endemic species, some of which have never been illustrated before. Recherche 
mountain plants as Semperuivum reginae-amaliae and Viola delphinantha 
may be mentioned. There is also an exceptionally fine and well-illustrated 
specimen of Huberten rhodopensis. an endemic to eastern Macedonia and 
Bulgaria belonging to the same family (Gesneriaceae) as the more famous 
Jankea hcldrekhii of Mt. Olympus. Special interest has been devoted to the 
monocols, notably the orchids and genera such as Crocus and Fritillario. whose 
delicate beauty is depicted with skill and artistic feeling. 

The artist and students of the Greek flora are to be congratulated for the 
work so fortunately commenced with the present volume. If continued along 
the same lines, it will develop into a worthy successor to SiBTHORP and SMITH' 
Flora Gruccu — Ihe greatest of all illustrated floras — from Ihe beginning 
of the 19th century. 

ARM: STRID 

BJURKQVIST. I. 196"—1968. S t u d i e s i n A 1 i s in a L. I. Distribution, varia
tion and germination. — Opera Botanica 17. II. Chromosome studies, crossing 
experiments and taxonomy. — Opera Botanica 19. 

The two papers are a brief survey of the investigation of the genus AHsma L. 
The total distribution of the genus is regarded as spontaneous on the whole. 

Some groups of species can be distinguished in regard to the geographical 
distribution. /. Species with wide European distribution: AHsma plantago-
aquatica and A. lanceolatum. — 2. Species with rather wide American distribu
tion: -1. subcordalum and A. triviale. — 3. Species with rather wide European-
American distribution: A. gramineum. — i. Species with restricted Scandi
navian distribution: A. wahlenbergii. - - 5. Species with restricted Asiatic 
distribution: .1. Orientale. A. rariflorum, and A. canaliculatum. 

All species are fresh-water plants and reach their most normal development 
in moderately eutrophic water. 

The morphological variation within Ihe population is normally small. De-
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tailed accounts are provided of the morphology, germination and seedling 
development of the various species. Information is also given on modification 
experiments carried out to elucidate the effect of varying environmental 
conditions. 

The leaf morphology is highly modifiable and influenced by the water depth 
and connected factors. 

The chromosomes have been extensively studied and the evolution of some 
taxa, especially the tetraploids and hexaploids, is discussed. 

The basic number of the genus is 7, and the genus consists of diploid, tetra-
ploid and hexaploid species. Furthermore there is one ancuploid number, 
2n — 26, on the tetraploid level. Karyologically the genus is rather uniform, 
but quite different from the related genera. The genomes of the different spe
cies exhibit great similarities and the chromosomes can be separated into two 
groups. The first comprises five large chromosome pairs with median or 
submedian centromeres, whereas the second group contains two small pairs 
with ± subterminal constrictions. One of these pairs has satellites and is Ihe 
nucleolar organisers. 

Some natural hybrids are recorded, including .4. lanceolatum (2n = 28)X 
A. plantago-aquatica. The cytolype with 2n=26 has not been found to hybri
dise with .4. plantago-aquatica in the wild. In the Swedish province of Gotland 
a plant found with 2n=27 is probably the putative hybrid .4. lanceolatum 
(2n=28)XA. lanceolatum (2n=26) . 

A large series of crossing experiments has been made with material from 
all laxa of Ihe genus as well as from the related genera. The result indicates ± 
clear sterility barriers between Ihe species and shows that the genus Alisma 
seems to be genetically isolated from the other genera of the family. The 
genetic isolation of taxa seems to be rather effective bul of different degrees. 
In all cases the Fphybrids obtained have a considerably reduced fruitsetting 
and germination. 

The spontaneous and the artificial hybrids arc very much alike. 

No sterility barrier is demonstrated between the different populations of 
Ihe laxa. 

Based upon the investigations a taxonomic evaluation of Ihe genus is made. 
Descriptions of the various taxa is provided, together with synonymy and a 
key to their identification. The following nine taxa are upheld. No taxonomi-
cal rang is given to the two cytotypes of .4. lanceolatum. 

A. plantago-aquatica L. 1753 
A. orientate (SAM.) JUZ. 1934 

A. gramineum L E J . 1811 
.4. wahlenbergii (HOLMHEKG) 

Juz. 1934 
.4. subcordatum RAFIN. 1808 
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TYI.KH. Cr. HNW. S t u d i e s in t h e e c n I o ß y <i I Ii :i I I i c s c a - s h o r c 
m e a d o w s II. F l o r a a n d v e g e t a t i o n . Opera Bolanica 25. 

The paper is a descriptive study on flora and vegetation "I Baltic sea-shore 
meadows in the provinces of Södermanland and Östergötland, south-central 
Sweden, The vegetation is described in terms of comprehensive associations 
and suhassocialions. characterized floristically by groups of characteristic and 
differential species. 

Continuously submerged vegetation is only discussed briefly. Two associa
tions of the Ruppion maritima«, the Najadetum marinae and the Potamogeto 
filiformis - Cha return asperae, are described. The hydrolitoral is occupied by 
primary I'liragmilion vegetation, distinguished as I'liraginito-Scirpelum msirU 
limi, though sometimes replaced by a secondary Eleocharetum parvulac. The 
vegetation of the geolitoral is distinctly girdled. The lower part of Ulis belt is 
occupied by an Kleocharetuni uniglumis. typically an Elcocharelosuin uni-
glumis, in sheltered sites often replaced by a C.aricetosum macken/iei. The 
middle and upper geolitoral is covered by a Juncetuin gcrardi with three 
xonally arranged suhassocialions. On shores rich in gravel or superficial bed
rock it is mostly replaced by a Caricetum pulcbellae with three subassociations. 

In and around shallow depressions zonalions of secondary communities are 
developed in the geolitoral. An Agrostis slolonifera - Triglochin paluslrc com
munity, floristically related to the Eleocharetum uniglumis. is the most com
mon unit but sometimes replaced by an open Sperguletum salinae. 

Some attention is also given to the vegetation of drift litter and the main 
vegetation of the epilitoral. In a Final chapter the present and earlier use of 
sea-shore meadows, as well as the effects of grazing are discussed. 

THE EDITOR 

Hot, Motiaer, vul. IS3, mi" 



573 

Announcement 

First International Myrnlogicnl Congress 1971 

The First Internationa] Mycological Congress will lie held at the University 
ni' Fxctcr, Devon. England, from Tuesday 7lh .September to Thursday 16th 
September, 1971. President: Professor C. T. INGOLI). Secretary: Professor JOHN 
WEBSTER. 

There will he seven concurrent symposia each clay. These will he grouped 
into seven sections as follows: I. Structure and Morphogenesis. 2. Cytology and 
Genetics. ."$. Taxonomy. 4. Physiology and Biochemistry. 5. Industrial and 
Applied Mycology. 6. Ecology. 7. Symbiosis and Pathogenicity. 

Meetings on Ihe Organisation of Mycology will cover Nomenclature. Her
baria and Culture Collections) Mycological Education, Mycological Publications 
and Information. Mapping Scheines. 

Exhibitions and Demonstrations will include an exhibition of infrastructure 
Photographs. Teaching Techniques and Material, etc. 

Forays. The British Mycological -Society as well as The British Lichen Soci
ety wellcome Congress Members to Congress forays. If there is sufficient 
support it is hoped lo arrange a post-Congress Foray of interest to specialists 
in microfungi. 

Preliminary registration card can be received from Dr. HOI.F SANTKSSON. 
Institute of Systematic Botany. P.O. Box 123. S-7.il 1)4 Uppsala. Sweden. 
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