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A Revision of the Genus Alepidea.

By H. WEIMARCE.

The first collections known of the genus Alepidea were made by
THUNBERG and SPARRMAN in the seventcen seventies. THUNBERG brought
wilth him the two species A. capensis (BERGIUS) DYER and A. ciliarts
L. FIL.) DELAROCHE, SPARRMAN had only the first mentioned species.
On THUNBERG's malerial one species. Jasione capensis, was described
by BERGIUS in 1780, the other species, Astrantia ciliaris, by LINNE FIL.
in 1781. BERGIUS's Jasione capensis was classified as synonymous with
Astrantia eldiaris, and this opinion was mainlained also by THUNBERG
and other authors. The two species, now called Alepidea capensis and
Alepidea ciliaris, are, however, well distingnished and have here even
been referred to different seetions.

In 1808 Alepidea was proposed by DELAROCHE as a genus dis-
linguished from Astrantia and Ergngiom, According lo DELAROCHE the
genus conlained only one species. A, ciliaris, with Jasione capensis as
Hi H‘\'Il()il}'ill.

A long time elapsed before any new species of Alepidea were
published. First with the enormous collections made by DREGE, ECKLON
and ZEYHER, »the lynxeved Lrio», new species came Lo light. So A, ama-
tymbica Lekn. & ZEyn. and A serrata LckL, & ZEyn, were described
in 1837, A. cordata E. MEY. and A. longifolia . MEY. in 1844. By the
same lime A, peduncularis STEUD. became known from Abessinia,

During the last two decades of lhe cenlury several species were
deseribed: A. Woodii 1883, A, setifera 1896, A. natalensis 1899, and a
greal many names were crealed by KunTzE in 1898, The genus was,
however, not monographically (reated until 1913, and in that vear two
independent revisions were published: DUMMER's revision in January
and Worrr’s in December.

DUMMER accepls 23 species, 13 of which deseribed as new: coare-
tata, comosa, concinna, Galpinii, gracilis, Jacobsziae, longeciliala
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218 H. WEIMARCK

(Scuinz, MS), Macowani, propinguea, Swynnertonii, Thodei, Tysonii,
and Wyliei. only 6 of which are kept here as independent species,

In his monograph ({together with SCHLECHTER] WOLFF has 19
species, 11 of which were proposed as new to science: angustifolia, calo-
cephala, cirsiifolia. congesta, Fischeri, glaucescens, longiciliala (SCHINZ,
MS), longipetiolata, massaica, Schlechteri, and tenella. Only 2 of these
new deseribed species have been mainlained as species in this paper,
the remaining 9 have been classified units of lower rank or have been
reduced lo synonvms.

After the two revisions menlioned above some further new names
have come into being either applving lo new described species or lor
nomenclaturical reasons,

Of all species earlier deseribed, 42 logether, 18 are accepted in this
paper. and 8 have been described here for the first time: acutidens
within sect. Homelrichae, reticulata of secl. Seliferae, stellata of secl.
Stellatae, attenuetea, delicalulea duplidens, piliferad and pusilla within sect,
Heterotrichae.

The revision of the genus Alepidea presented on the following pages is
founded on material from the following herbaria and institutions:
B Bolus Herbarium. Rondebosch. pr. Cape Town.
BG  Institut de Bolanique el Herbier Boissier, Genéve,
Br Jardin Bolanique de I'Etat, Bruxelles.
G South African Museum, Cape Town.
G Conservatoire et Jardin Botaniques de la Ville, Geneve.
Gg  Botanical Garden, Herbarium, Gothenburg.
Gr  Albany Musenm, Herbarium, Grahamstown,
J University of the Witwatersrand, Department of Botany. Johannesburg.
K Roval Botanic Gardens, Kew,
. Botanical Muscum. The University, Lund.
N University of Natal, Botany Departmenl, Pietermaritzburg.
P Division of Plant Industry, Department of Agriculture, Pretoria.
Pa  Muséum d’histoire naturelle, Paris.
Government Museum, Botanical Department, Stockholm,
Transvaal Museum, Herbarium., Pretoria.
Botanical Muscum, The University, Uppsala.
Institut fiir Svstemalische Bolanik, Ziirich.

N~ W

I have furthermore had opportunity of seeing specimens kept in THUN-
RERG's herbarium, Uppsala, and Beraius's herbarium. Stockholm. To all these
herbaria and institutions 1 will herewith bring my most sincere thanks,

Clavis sectionum.
A. Mericarpia lacvin . Lacvicarpiae
A. Mericarpia dorso luberculafa

rUgosa—squamosa
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B. Tolia basalia aequaliter serrata cilinto-spmuloso-dentata
C. Folia caulima pauvea (caulis foliis non obtectus
D. IFolia basalia oblonga —oblanceolala 1. Longifoliae
D. Folia basalin ovala—obovala (si oblonga buasi cordata)
111 Homotrichae
€. TFolin caulina numerosa [eauhs tolus, A businuda v subnuda excepla,
obtectus IV, Setiferae
B. Folin basalia marginibus subintegra —dentala lobulata inaequaliter ciliala
2. Folia basalia subinfegra levater denlata ciliata eiliis ommbus exstantibus
pracdila; bracteae mvolucrales 5 vel praeterca 5 multo minores
V. Sellatae
[-. Folia basalia dentata, cihia dentiom stricta vel leviter curvala, cilia inter
dentalia inflexa:. bracteae myolucrales 10 aequales—subaequales
V1. Heterotrichae

Sect. I Leiocarpae WEIMARCK. secl. nova.

Meriearpia glabra, laevia. — Species 2 elatae robustae.

Glavis speciernm,

Ao Foli margimibus aequaliter denlata 1. amatymbica
A\, Fohlin margmubus Tobulata lobuhis 2 SGedentata 2. Macowani

1. Alepidea amatymbica LCKL. & ZEYIL

Loamatymbica C. T EekroN & Ko ZeyHER, 1837: 339, p.p. — D. N I, DIETRICH,
1840: 935 W. G. WaLpeRs, 1843: 389, — O. W. SoxDER, 1862: 534, p.p.
(0. Kuntze, 1898: 110. 0. Drupe. 1808: 139 J. M. Woobp, 1908: 161
R. DUsver, 1913: 5. — H. WoLrr, 1913: 95, pp. — E. . Pricups, 1917: 104
A, ENGLER, 1921: 796, p.p T B. DAvY, 1932: 522.
L amatymbica var. cordafa O, W, SONDER. Le. — (. KUNTZE, Lo

Fryngium amathgmbioam Koso-Porsansiy, 1916 158
Ieon.: IFig. nostra 1, a- ¢

Planta robusta 1 —2 m alta. Caulis 1.5 vel usque ad 2 em diam.
suleatus fistulosus parle superiore racemoso— paniculato-ramosus. Folia
herbacea dense et praecipue sublus conspicue reliculato-nervosa mar-
ginibus aequaliter dentata denlibus in setam 12 vel ad 4 mm longam
protracta: folia basalia magnitudine et forma valde variabilia saepe
petiolala petiolis ad 20 em longis 10 mm latis praedita: Luninae nune
ovatae ad 12 em longae el 6 em lalae basibus cordatae nune oblongo-
spathulatae ad 20 em longae basibus cuneatae: folia eaulina plerumgue
sessilia ovata—oblonga basibus Iyvrata raro = longe peliolala et basibus
cordata. Bracleae mvoluerales plerumgue 5 8—10 mm longae lanceo
lalae acutac nonnumquam etiam 5 minores 1 2 mm longae. Sepala in
statu florescendi minultissima in statu fruetifero 0.4—0.5 mm longa
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triangularia. Petala 1.5--1.8 mm longa carinata oblonga oblongo-
lanceolala apice inflexa. Staminum filamenta anguste fusiformia, an-
therae 0.5 mm longae obovoideae. Mericarpia ad 4 mm longa 3 mm
crassa laevia, styli 0.3—0.5 mm longi.

Cape Provinee. Albany: In nemorosis pone Grahamstown, sine
coll., C.

Fort Beaufort: Inler frutices in summo cacumine montis Winter-
berg (allil. V, V1), supra sylvas (Ceded Territory), EckrLoN & ZEvHER, n. 2,189,
Py G S

Steynsburg: Pr. Zuurbergen. 4.800 fl., SCHLECHTER, 1.2.1895,
n. 6.591, Gr, T, Z.

Maclear: In saxosis prope Maclear, 4,700 ft.,, BoLus, 27.1. 1896,
n. 10,095, B. — Farm Midlothian, 5.600 ft., GaLeiy, 20. 3. 1904, n. 6.641, Gr. P.

Mt Currie: In humidosis montis Currie. 5.500 [t.. Tvyson, 1883,
n. 1.361, Br, G. — In lat. montis Currie prope Kokstad, 5.200 ft., Tysox, 2. 1884,
n: L7904, G L, P&

Umzimkulu: In montosis humidis c:a Clydesdale, 3.000 ft., 'T'yson,
401886, n. 2.737, C. — In humidiusculis montium c:a Clydesdale pr. flum.
Umzimkulu, 3.000 ft., Tysoxn, 3. 1886 (MacOwaN & Bowrvs, Ilerb. Austr.-Afr,
n. 1.278), B, €, &, P; Pa; U.

Natal. Umzinto: Alexandra, Dumisa, 800 m, Runartis, 15, 2. 1911,
¢ 1 L i A

Riehmond: Byrne, 2.500 ft., Woop, 1885, s.n., (.

Polela: Bulwer, Kukamahutsha Bush, 6.000 ft., McCrLEAN, 12, 3. 1926,
n. 248, P, Z.

East Courtl: Giant's Castle, 6.500 ft., Symoxns, 2, 1915, n. 441, T.
Drakensberg, Cathkin Park, bank of streamlel Umswazin valley, 4.800 ft.,
GALPIN, 25,2, 1932, n. 11,766, B, P. — Tabamhlope mounlain, 5.000—6.000 I1.,
WEST, 20.4. 1937, n. 175, . — Ravine below Eastern face of Cathedral Peak,
8.050 fL., ScHELPE, 2. 1943, n. 97, N, — Drakensberg, Cathedral Peuk Area,
ESTERHUYSEN, 7. 1944, n. 10.231, B, P.

Weenen: Culvers, 6,000 ft, Brown, 2, 1924 (ROGERS n. 27.800), Z.

Bergville: ML aux Sourees, 5.000 ft., BAYER & McCLEAN, 14, 2, 1926,
n. 72, N. P. - Champagne Castle, SMiTH, 17. 6. 1943, n. 8,251 A, P. — Drakens-
berg National Park. 6.000 ft., Conp, 18. 4. 1947, n. 2.790, I..

Klip River: In saxosis pr. Van Reenen, 1.830 m, SCHLECUTER, 4. J.
1895, n. 6.955, B, BG, Br, G, Gr. P, §, T, U, Z, — Van Reenen, Woon, 8. 10,
1909, s.n., G. Van Reenen. Prituies, 11,1919, s, P,

Utrechl: Majuba, RoceErs. 13. 3. 1905 (T mus. n. 3.309), T.

Ndwandwe: Mahlabatini, Madlozi mountain, GERSTNER, 23. 3. 1939,
n. 4.607, K, P. — Mahlabatini, GErsTNER, 10, 5, 1940, n, 4.608, I,

Entonjaneni: Entumeni, GERSTNER, 20. 2. 1938, n. 3.094, B.

Zululand: Sevenfontein, 3.000 -4.000 ft.. WyrLig, 1.4. 1904 (Woon
n. 8.185), Pa, herb. WaALL. Sevenfontein, WyLIE, 6. 8. 1908, s, G.

Basutoland. Leribe: Leribe, 5.000—6.000 ft., IWETERLEN, n. 32, (,
P, Pa, Z. — Leribe, 5.000—6.000 fi., PaiLLIPS, 2. 1913, n, 723, C.
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Fig. 1. a—e Alepidea amatymbica erL. & Zeva; F -k Mepidea Macowant DUMMER,

o

a. £ petals: b, g stamens: e. h (top oft fruits with sepals; d, i transverse seclion

of mericarps; e, k part of lealf margins. — a—e. e TysoN n. 1.276, C. d TYSON n. 1.361,
G; I, g MAacOwax n. L1117, B; h—k DEckroxn & ZEYHER n. 2,189, S, a—d, f—i

X 10;e, k X2 H. WEIMARCK del.

Transvaal. Ilcidelberg: Heidelberg Kloof, H-ne Ssyior, 2. 1930
{(Moss n. 18.146), J.

Wakkerstroom: Sandspruil. REnsMany, 1875—80. n. 6.866, 7.
Wakkerstroom, 6.200 ft,. BEETOoN, 2. 1917. n. 173, C. North 1Ll 6.400—
6.700 tt., Gavpein, 2. 1. 1930, n. 9.805, P.

Barberton: Barberton, 4,500 ft., GaLein, 4. 1891, n, 1.344, P.

Lyvdenburg: Dullstroom, banks of streams, 6.400-—-6.800 1., Garpiy,
7.3. 1933, n. 12:200, B, P.

Sine loeo: »5, Africa. Zwerebergs, BURKE, 1843, s.n.. Z.

A, amatymbica is a very variable species wilh regard to the form
of the leaves. The most distinguishing features of the leaves are the
evenly distributed teeth slanding straight out from the margins. The
involucre has 5 large segmenls and oceasionally moreover 5 smaller
alternating teeth.

A. amatymbica is distribuled from the eastern part of the Cape to
northern Natal and the Transvaal. The species is also reporled from
mountains within (ropical Africa (ENGLER, 1895: 298: 1921: 796: 11IERN,
1898: 7: BAKER, 75: BEAUVERD, 1911: 134). bul these slulemenls apply
to other species,

A. amatymbica var. aquatica (0. KrzE) WEIMARCK. comb. nova.
A aquatica O, KuNTze 1898 110

4 em latis, foliis

A typo differt: foliis basalibus ad 40 cm longis 3
caulinis lingulato-lanceolatis.
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Cape Provinee, Somerset Kas o In graminosis clivis montis Bosch-
berg. 4.000 ft.. MacOwan, n. 1.117 p.p., B.

Stutterheim: Along Toise River, near Toise River Stalion (near
Dohne}, 3.000 ft.. Franacan. 3. 1894, n. 2,277, B, C, Gr. P, S, Stulterheim
commonage, 2.600 ft., Acocks, i4. 3. 1943, n. 9.711, P.

Nalanga: Cala, PEGLER, 1.3. 1910, n. 1.670. P. — Cala. 4.000 ft,
Korse. 2. 1910, n. 75, Gr.

Var. aguatica is an extreme lype with very long and, in relation to
the length, narrow leaves. The oceurrence of this variety has oceasioned
many mislakes wilh reference io the delimitation of A, amatymbica
Irom broad-leafed forms of A. longifolia.

A. amatymbica var. microbracteata WEIMARCK, var. nova.
A typo differt: segmentis liberis involueri 4—5 mm longis.

Natal. Umzinto: Umkomanzi River distr., WHELLER, 11, 1905, s,
I.. — Alexandra, Station Dumisa. 800 m, BupaTis, 31,1, 1913, n. 1.878. S

Var. microbracteata diverges [rom lhe typical amatymbica only
in the very much smaller involucral segments. Transilions between the
ordinary type and this variety are found.

2. Alepidea Macowani DUMMER.

A Macowarn R DUMMER, 1913: 6.

A amatymbica C, I FekLon & k. ZEYHER, 1837: 339, pp 0. W. SONDER,
1862: 534, p.p. — II, WOLFF, 1913: 95, p.p. — A. ENXGLER, 1921: 796,

[con.: Fig. nostra 1. [ k.

Planta robusta 1 m vel ultra alta, Caulis profunde suleatus ad hasin
s 10 mm diam, remole foliatus parte superiore ereclo-palentim ramo-
sus. Folia viridia reticulato-venosa marginibus grosse sublohato-dentala
lobis bifida vel interdum trifida: folia basalia 30
lata apicibus rolundala basibus in peliolum brevem alatum attenuala:

50 em longa 3—5 em

folia caulina amplexicaulia ad basin sacpe lyrala. Bracteae involuerales
10 subaequalia 6 8 mm longae lanceolatae carinatae subseariosae.
Sepala 0.7- 0.9 mm longa triangularia. Petala 1 1.2 mm longa oblong:
apice incurvato angustata. Staminum filamenta 1.5 1.8 mm longa;

antherae 0.5 mm longae obovoideae. Mericarpia (non plane matura)
3 mm longa 2.2 mum crassa coslala,

Cape Provinee., Somerset Easl: In summo monlis Boschberg,
4.500 ft.. MacOwaxN, n. 1.117 p.p., B. Gr, Z. » Kalmoes». ManroTH, 2. 1915,
n. 6.042, P.
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Bedtord: In summo montis Kagaberg, 3.200 ft. et 4.500 ft., MacOwaxN,
ik 15120 B

Stockenstroom: Inter frulices in summo cacumine montis Win-
lerberg, supra sylvas, ECKLON & ZEvHER, n. 2,189, C, G, L, Pa, §, Z.

Queenstown: Ettingham farm, Katberg Range, 5800 ft.. Garpiy,
256. 12, 1911, n. 8.357, P.

Sine distr: Alice to Queenstown, Youna, 24, 12,1926 [(Moss n.
15.31%), d

\. Macowani has been much confused with A, amatymbica owing
to the two species being rather similar and the tvpe collection of the
laller species (ECKLON & ZEYHER n. 2.189) being composed of lthe two
species.,

A Macowani ditters from . amatymbica by ils lobed leaves. the
lobes of which have 2—3 leeth, by its mueh larger sepals, longer styles
and by its involucral segments being subequal. In the material in-
vestigated the vittae are wider than is the ease in amatymbica (fig. 1 c,
hj, but no fully ripe fruils have been available in A, Macowani.

Sect. II. Longifoliae WEIMARCE, secl. nova,

Plantae robustac sal graciles. Mericarpia dorso rugosa. Folia
rosulata acqualiter serrala  crenato-serrala oblonga—Ilineari-lanceolata

basi rolundala cuneata, folia caulina numerosa sal pauca.

Clavis specierum

A, Involuerum 100 15 mm diam.. bracteae mvoluerales 10
B. Folia basalia eilialo-serrata—crenata
(.. Bracteae involuerales lanceolatae 3. gracilis
C. Bracteae involuerales Iriangulares—ovatae- oblongo-triangulares
D). I'olia basalia oblonga  oblanceolata, folia cauling numerosa
1. longifolia
D, Folia basalia ovata ovato-oblonga, folia eaulina panci
D, massaicea

B, FPolia basalia spinuloso-denbiculala

12 Bracleae mveoluerales oblongo-triangulares acutae 8. Tysonu
IZ. Bracteae involucrales ovales apieibus rotundatae 0. Woodii
A, Involucrum 20—30 mm diam., bracteae involuerales 10-—15
F. Folia tenuia ciliato-serrala-  crenata 6. peduncularis
FF. Folia erassa spinoso-recurvalo-dentata 7. Thodei

3. Alepidea gracilis DUMMER.

L. gracilis R. DuossMer, 1913: 11, A, ENGLER, 1921: 799, I. B. Davy,

1932: 522,
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Ao amatymbica varv. brevifolia H, ScniNg ex (. BEAUVERD, 1911: 134,
A longifolia J. B. Davy, 1932: 522, p.p.

Spec. orig.: JuNoD, n. 922, K.
leon.: G. BEAUVERD, 1911: 135; |

Z. nostra 2, a--¢,

Planta 1550 vel usque ad 70 em alta pro altiludine graeilis.
Caulis 1—2{— 2.5) mm diam. suleatus subsimplex vel apice racemoso-
ramosus multifoliatus. Folia herbacea tenuin in siccilale sat rigida
marginibus serrata dentibus setis tenuibus squarrosis ad 8 mm longis
praedita: folia basalia breviter petiolata peliolis sat lala laminis 2.5 8
vel usque ad 12 em longa 0.6—1.5(— 2.2} em lata lanceolala cuneato-
lanceolala obtusa vel acuta: folia caulina minora amplexicaulia sat
remota vel densa et imbricata adscendentia. Bracteae involucrales sub-
aequales vel aequales 5 —8 mm longae lanceolalae acuminatae; sepala
0.8—1 mm longa lriangularia; petala 1.5 mm longa angusle lanceolata;
staminum filamenta 1 mm longa, antherae 0.6 0.7 mm longae; meri-
carpia ca. 2 mm longa 1.5 mm crassa: styli 1.2 mm longi.

Cape Provinee. Kentani: Gxara Falls, CHieriNparr, 16, 2, 1945,
n. 326, P.
:Pondoland : Bacamanxy, 1887. n. 942, Pa, Z.

Natal. Pinelown: Pinetown, 1.000 m, Junobp, 1893, BG,
New Hanover: Dalton, TTANDLEY, 12,12, 1942, n, 51, N.

Transvaal. Potchefstroom: Houlhosch, REHMANN, 1875 -80, n.
6.359, B.

Barberton: Saddleback Min., 4.000—5.000 ft., Garpeiy, 22, 2. 1890,
n. 818, C. K, . — Kaapsche Hoop. 1.000 ft.. RoGers, n. 21.101, Z. — Behind
Barberton Village, LIERENBERG, 18. 2. 1931. n. 2.401, P. ‘
Pietersburg: Rochers de Maravougne, Junon, n. 922, K, L, Z. |
Zoutpansberyg: The Downs, 1,000 {1, Juxon, 2, 1919, n. 4.397, P, T.
— Near Hacenertshurg, Evans, 14, 2.1919 (P n. 19.014), P. — Shilovane,

Junon, 5508, P.

Swazicland. Mankaiana, REpToN, 27,3, 1937, n. 906, .

A. gracilis var. major WEIMARCK, var. nova. {
A, amatymbica 0. W. SoNDER, 1861—62: 534, p.p. — J. M. Woop, 1908:

161, p.p. — J. B. Davy, 1932: 522, p.p.
A longifolia R, DtmyeEr, 1913: 8, pp. — H. Worrr, 1013: 98, p.p. — J. B

Davy, 1832, 522, p.p.
A, Wytiei R, DUMMER, 1913: 17,
A propingua I EYLES, 1916: 434, p.p.
Icon.: Fig. nostra 2, I—k.
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Fig. 2. a—e AMlepidea gracilis DUMMER: | k Alepidea gracilis var. major WEIMARCK.

— a, I petals; b, g stamens; ¢, h top ol fruits wilh sepals; d, i transverse section of

fruits (i not fully ripei: e, k part of leaf margins. — a. b, e JuNop n. 922, Z;

¢, d POLE-Evans P n. 19.014; f, g FLANAGAN n. 261, B; h -k MoGc n. 6.805, P.
a—d, I—i X 10 e, k XK 2. — H. WEMARCK del.

Planta 40--80 cm alla erecta stricta. Caulis 2—3(—4) mm diam,
longetudinaliter sulcalus multifoliatus apicem versus laxe palentim
paniculato-ramosus.  Folia  subcoriacea—coriacea utringue  obscure
reliculato-nervosn  marginibus = grosse dentato-serrata  denfibus  in
sctas longiludine variabiles (27 mm longas) exeunlia. FFolia basalia
petiolis 6—15 vel interdum usque ad 50 mm longis sat lalis el laminis
515 em longis 1.6 4 em latis ovatis—obovato-oblongis apicibus

rotundatis-— acuminalis basibus cunealis—cuneato-rotundatis praedila.

Cape Province. King Williams Town: Buffalo River, ROGERS,
4. 1905, n. 5.143. T.

East London: Green Point, 80 ft.. Syrry, 12, 1926, n. 3.771, P, —
20 miles N.W. of East London. Acocks, 31. 12. 1942, n. 9.548, P.

Komgha: Between Zandplaat and Komgha, 2.000—3.000 ft., DREGE,

KPS, Grassy slopes near Komgha, 1.500 [t. Fraxacanx, 1894, n. 261,
ByG G L, P

Kentani: Kentani, 1.000- 1.200 ft.. PEGLER, 2. 1909. n. 353. (. Gr,
P, 4

Stutterheim: 3 miles [rom Amabele. DE VRIES, 18, 2, 1940, n. 124, P.

Umtata: BLANKISON, 12,1927 (Moss nn. 16.108, 16.109). 1.

Port Sit John: Summil of upper Gate Western, 1.250 ft.. GALPIN,
2, 5: 1899, n. 2.885, Gr, .

Mount Frére: Mount Frére, KRooK, 24. 1. 1895 (PENTHER n, 2.808),
8. — Maunt Fréve, £.300 1, SCHLECHTER, 24. 1, 1895, n. 6407, B, BG, Gr,
K, Pa, T, Z.

Umzimkulu: In humidiuseulis monlium cirea Clydesdale, juxtla
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flum. Umzimkulu, 3.000 f1., Tysox, 3. 1886, n. 1.277, B, €, G, K, U, Z. — In
montibus cirea Clydesdale, 3.000 ft., Tysox, 3, 1886, n. 2.736, K, P. T, Z.

Natal. Port Shepstone: Port Shepstone, DIMOCK-BrOwN, 1. 1897,
n. 390, P,

Alfred: Orbi Flats, McCreax, 4. 1937, n, 518, P.

Umzinto: Alexandra, Dumisa, am Ifafa, 600 m, Ruparis, 1. 20 1908,
n, 241, G, Pa, 8, Z. — Alexandra, Dumisa, Fairficld, 750 m, RupaTrs, 15. 8.
1911, n. 1337, G, Z. — Ifafa, sine coll, 7.1927 (Moss n. 15.703), J. —
Alexandra, Fairfield, 2,400 fi.. Baver. 1. 1931, n, 397, N,

Pinetown: Weslville, 300—400 [1., Woon, 14. 4, 1904, n. 11.049. J. Z.

Durban: Prope Port Natal, Praxt, 1831, n. 7, G, K, Pa, 8. — Near
Durban, 500 ft., Woon, 14, 4, 1904, n. 9414, herb, WarLL. Durban, ROGERS,
12. 1915, n. 1.490, Z. — Durban, RoGERs, n. 15.010, J, Z. — Sarnio, R. & TH.
FRrIES, 23.11. 1921, n. 3.127. U. — Clairwood pr. Durban, R. & TH. FRrigs,
28. 11, 1921, n. 3.128, U.

Inanda: Inanda, Woob. n. 251, B. — Kranlzkloof, HaveanTto, 11. 1921
(ROGERS n. 17.195), Z.

Umgeni: Inchanga, 2.000 ft.. Woon, 25. 2. 1905, n. 9.790. P,

Pietlermarilzburg: Town Hill, Maritzburg, Fisner, 10. 1942,

n. 265, N. — Maritzburg, Hills above Cedara. Poirvies, 7,12 1921, sn. P.
Maritzburg, 3.000 ft., Stosy, 23. 11. 1945, n. 670, P,
Eslcourt: Tweedie, MoGg, 22.11. 1918, n. 3.475, P. — Tweedie,

Moca, 17. 2. 1920, n. 6,805, P.

Umvoti: Greytown, Wyrig, 12,1932 (Nafal herh. n. 22,350}, K, P.

Klip River: Van Reenens Pass, 1.800 m, KUNTZE, 20. 3. 1894, s,
K. — Van Reenen, BEws, 1. 1914, n. 265, N.

Utrecht: Mountainprospect, REHMANN, 187580, n, 6,971, K, Z.
Near Charlestown, 3.000—6.000 {t.. Woon, 20.2, 1895, n. 3.616, K. — Glen
Atholl near Charlestown, 6.000 Tt., Smirn, 101928, nn. 5640, 5.666 et
5.748, P,

Zululand: :Zululand:, 1.000—2.000 ft.. WyrLie, 3.1.1899 {Woob
n. 7.883). Pa. — NKkandhla, 1.000—5.000 fL, WyLig, 30.3. 1940 (Woob
n. 9.015), B. K.

Transvaal. Potchefstroom: In gram. monl. Houlboschberg,
2.160 m, SCHLECHTER, 28. 3. 1894, n. 4.724. B, BG, G, Gr, P, §, T, Z. — Tout-
bosch, 4.500—4.900 1., Borrs, 2. 1904, s.n.. Gr.

Heidelbergyg: Heidelberg, RoGers, 30. 3. 1905, n. 4.841, T,

Pretoria: Premier Mine, 5.000 fi.. ROGERS, n. 25,320, 8. Z.

Ermelo: Piel Retief, MERCER, 2. 1910 (T n. 10.458), T.

Carolina: Walerval Onder, 4.150 1., RoGers, 24.5 1906, n. 133,
Gr, T. — Waterval Boven, Rocers, 2. 1915, n, 14474, T, Z, — Machadodorp,
Pori-Evass, 3. 3. 1917 (P n, 16.974), P, Walterval Boven, 4.100 ft., ROGERS,
1,1919, n, 22,622, Z. — Waterval Boven, Youna, 16, 4, 1927 [T n. 30.816), T.

Barberton: Barberton, Tuorscrorr, 5. 1887 (1" n, 3.111), T. —
Barberton, Winniams, 10, 11, 1909 (T n. 7.666). T. Barberton, Horr, 3. 1930,
n 41, P, Barberton. WiILT.1aMsoN, 1932, n. 24, P
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Lydenburg: Waterval Boven, Davy, 4.2, 1909, n. 1.415, B. — Pil-
grims Rest, CorLins, 21911 (T n. 9.887). T. — Macmac, ROGERS, n. 18.588,
Z. —— Pilgrims Rest. RoGeErs, 4. 1916, n. 18.711., K. —~ Graskop, ROGERS,
1. 1920, n. 23.583, T. Between Pilgrims Rest and Sabie, 3.500 [t., ROGERS,
1.1920, n. 23.742, G. — Machadodorp, Grass veld, above the falls, YoUNe,

16. 4. 1927 (Moss. n, 14.973), J. Waterval Onder. Moss, 29, 3. 1929, n. 17.500,
J. — Waterval Boven. RoseRrTs, 3. 1929 (Moss n. 17.001), J. - - Marieps Kop,
VAN SoN, b, 1932 (T n. 30.816), T, Z. — Pilgrims Rest, above Macmae, 6.500 {1,
SyuTs & GILLETT. 21,12, 1932, n, 2,256, P. Sahie Valley, 4.000 —5.000 ft.,
Garpin, 2.4, 1933, n. 13.629, P, Pa. — Pilgrims Rest, near Sabie, MERWE,
2. 1936, n. 332, L. P. — Graskop Peak on upper slopes, 5.000 5.900 ft.,
Garrin, 31. 3. 1937, n. 14.360, B, P.

Pietersburg: Maravougne, Mamotsuiri, 1.600 m, Jrxop. 1906,
n. 2.683. G, Z. The Downs, RoGcers, 7. 1917, n. 20,174, J. Z. — The Downs,

RoGERs. 7.1917. n. 20199, Z. — Pietersburg, 4.300 ft.. McCarLrum, 24, 4,
1919, n, 137, P, Z. — Duivels Kloof, GarLpiv, 29.5, 1929, n. 10,116, P. —

Haenertsburg, ITawthorns Hill, Avrsor, 1009. 1944, n. 476, N: 5. 11. 1944,
n. 498, N: 13, 11. 1944, n. 516, N,

Zoulpansberg: Messina. 2.000 L, Rocers, 4, 1918, n. 18.588. Z.
— Lonis Trichardt. BreEvER, 2. 1919 (T n. 19.439), T. Louis Trichardt,
BLENKINSON, 21.5.1927 (Moss n. 14.442), J. - Hanglip— Louis Trichardl,
BREMEKAMP & SCHWEICKERDT, 27, 1, 1931, n. 424, T. - Pisang Hoek, GALPIN,
21.7.1935, n. 14.954. P. — Louis Trichardt, LETTY, 5. 1936, n. 241, P. —
Hanglip Forest, 5.500 ft.. GERSTNER, 18, 2, 1946, n. 5.900, P, — At Muchiududi
Falls, 4.000 ft., BruceE & Kies, 1.6, 1947, n. 6, P,

Distr.?: Seccomice Land, Gray, 1909 (P n. 5.940), D,

Swazieland, Inler Mbabane el Forbe's Reel, 5300 ft., BoLus, 12. 1905,

n. 24.026, B. Htalikulu, 4.100 ft., STEWART, n. 60, C, K. s Swazielandy,
SteEwAnRT, 1. 1911 (T n. 9.549). T. Mbabane, 26 /37 S., 31 /3" E.. 4.000 ft.,
RoGERS, 1. 1914, n. 11494, Z. — 10 miles beyond Forbe's Reef, Copp &

MULLER. 18. 3. 1942, n. 307, P.

S. Rhodesia. Umtali: Odzani River Valley, TEAGUE, 1914, n. 212,
B, K. Umlali, in open grass veld, Eyres, 26, 3. 1932, n. 7.094, K. — Vumba
Mtn.. near Umiali, 6.000 [, OsEryvpyer, 12, 1937, n. 2,062, T.

Makoni: St Trias 111 Mission, sine coll. {8, Rhod. Gov. herb. n.
3.208). K.

Inyanga: Invanga Farm, 6,000 7.000 ft., CEcIL, 12,1899, n. 173, K.
— Supra dejectum fluminis Pungwe. in campo graminoso montano, c. 1900 m,
Fries. NorpLinpa & WEIMARCE, 16, 12, 1930, n. 3.731, Gg, L. — Prope pagum
Invanga, in valle rivuli. solo humido, c:a 1.700 m, Norvcixpn & WEIMARCK,
20. 1. 1930, n. 4.454, L.

Nyasaland. Shire Highlands Apamson, n. 12, K, Pa, -~ Shire Highlands,
Zomba, BUcnANAN, 1881, n. 16, K. — Near Lumbavanga, 6.000 fl.. BUCHANAN,
1891, n. 683, BG, G, K. — Zomba, WayTe, 1896, n. 95, K. - Zomba, 2.500—
3.800 ft., WHyTe, 12,1896, s.n., K. — Mt Malosa, 4.000- 6.000 ft., WHYTE,
1896, s, BG, G, K. — Luchenva Plateau, Mlanje Mountain. 2,140 m, BRASS,
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27 6. 1946 (VeErnAay Exped. n 164601, K. — Nvika Plateau. 2.300 m. Brass,
16. 8. 1946 (VERNAY Exped. n. 17.245), K.

Sine loco: DriGe, 1838 3%, s.n.. Pa, Prom. b. speiz. SPARRMAN,
S. — «Cap. B. Speis, WanvLsera. S, — - Godahoppsuddeny, WAHLBERG, S, —
Warr & BRANDWLIK. n. 777, P. —  Palmiel=, 400500 ft.. Woon, 16. 6. 1908,
n. 10.953. G.

A, gracilis s. str. is in realily an extreme form within a great
complex. It has thin leaves with setose teeth slanding more or less
straight oul from the margins in a similar way as is the ease in A, ama-
tymbica. A, gracilis, however, has 10 subequal involueral bracts which

as distinguished from the longifolia series end in a long narrow,
acuminale lip.

The larger part of the complex is here referred lo v. major which
is usually more robust and tall and has = thick, coriaceous leaves with
the teeth standing straight out or more olten poinling forwards., Also
this variety, especially more broadleafed forms. has often been mis-
laken for A. amatymbica.

Geographically A. gracilis sens, lal. is of a cerlain inlerest as il is
distributed not only within the Drakensberg centre (WEIMARCK 1941)
but extends lo the remole mounlains in S. Rhodesia and Nyasaland.

4. Alepidea longifolia E. MEY.

The large form group of Alepidea longifolia as interpreled and
delimited in this work has here been divided into 6 subspecies, the
exlremes of which are very different. But as far as 1 have been able to
judge series of intermediate forms occur and for that reason the many
species deseribed eannol be maintained.

All types within A, longifolin have ovate or lrinngularly ovate
involucral bracls which usually increase in size during the [lowering
and fruiling stages and become obluse or even rounded in the top.
Certain types within the form sphere of A, longifolin resemble forms
within A. gracilis, especially of its var. major, but the latter species has
narrow involueral bracls ending in a long acule tip.

Of the subspecies lwo. angusta and lancifolia, are confined lo South
Africa south of the Limpopo River valley, one, comosa, has its centre
within the same region but is furthermore found in 5. Rhodesin and
Belg. Congo, whereas lhe remaining threc types, coarctata, propingua
and Swynnertonii, are limited o mainly higher altitudes within tropiecal
East Africa.
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A. longifolia ssp. comosa (DUMMER] WEIMARCK, comb. nova.

A longifolin E. MeEYER, in J. F. DrEGE, 1844: 163 (nomenj. — R. DUMMER,
1913: 8. — H. WorrF, 1913: 98, -— J. B. Davy, 1932: 522,

A, Amatymbica O. W, SONDER, I861—62: bad, p.p.

A, ciliaris 3 normalis O. KuNTzE, 1898: 111.

A comosa R, DUMMER. 1913: 16. — A. ENGLER, 1921: 798. - - J. B. Davy,
1932: 522,

A, natalensis I WorLrry, 1913: 100, p.p.

A, Jenkinsii PoTT, 1814: 206,
A, ciliaris T, DE WILDEMAN, 1921: 144,
Eryngium caffrum Koso-POLJIANSKY, 1916: 158,

Planla 25—50 em alta. Caulis 1.5—2.5 mm diam. sulcatus vel ad
sat dense foliatus apicem versus paniculalo—
corymboso-ramosus. Folia erecla rigida coriacea marginibus sat grande

basin angulatus remote

dentato-serrata denlibus in sefam basi sat erassam 4—5 mm longam

exeuntia: folia basalia rosulata cum peliolo 5—10 em longa; laminae
oblanceolatae acuminalae basin versus in petiolum latum sensim an-
gustatae: folia eaulina amplectentia lanceolata—Ilineari-lanceolata, Capi-
tula in inflorescenlia pauce
plerumque 10 rigidae; 5 majores 4—5 mm longae ovatae acutae —sub-
acutae, 5 minores 2—3 mm longae acutac—acuminalae; sepala I mm
longa triangularia acuta: petala 1.5 mm; staminum filamenta 1 mm
longa, antherae ovoideae 0.7 mm longae; mericarpia 2.2—2.4 mm longa
1.5 mm crassa; styli 1.2 -1.4 mm longi.

valde ramosa disposita. Bracteae involuerales

Natal. Pinetown: Isipingo, sine coll., 28.10. 1913 (B n. 24.025), B.

Durban: In graminoesis, Clairmont pr. Durban, 100 ft., Woob, 12. 1883,
n. 211, ¢, K,

Pietermaritzburg: Near Arnold’s Hill Station, "Ngongoni veld,
2.0 ft.. AcocKs, 23. 11, 1945, n. 12.256, P.

Weenen: Culvers, RoGgeErs, 12. 1923, n. 27.800, Gr.

Klip River: Van Reenens Pass, 1.800 m, KunTzE, 20. 3. 1894, K.

Vrvheid: At fool of Lancaster Hill, Garpin, 26,12, 1929, n, 9.751,
K B

Utrechi: Pangda Mtns to Kaffir Drift, Toopg, 1924, n. A 322, P,

Zululand: Umlalaas, Wyrig, 30.4.1902 (Woop n. 8.467), C.
Hamewith, Mtunzuii, MoGa, 18, 11, 1919, n. 5.885, .

»Zwischen Grevtown and Newcastles, WiLms, 11, 1883, n. 1.995, K.,

Basutoland. :DBasutoland, Drakensbergen», STOKOE, 1. 1928 n, 1.541, P.

Transvaal. Johannesburg: Modderfontein, CoONRATH, 1896, n. 321,
K, Z. — Johannesburg, GiLriLLAN, 1899 (Garriy n. 6.217), Gr, P. — Johan-
nesburg, Kempton Park, HuTcHINsON, 17.1.1929, n. 2,623, B, K, P. — Ger-
miston, Roodekop, 5.000 fi., Copn & Bruce, 19. 1. 1948, n. 3.635. P.
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Middelburg: At Middelburg, JENKINS, 11,1910, n, 9.858, K, T.

Barberton: Berlin, Godwan River Station, llormeyer, 1, 1923,
3 L 57 (0 £

Pictersburyg: Magoebaskloof, Tzancen, PArENDORE, 1, 1939, n. 228, P.

Belg, Congo. Elisabethville, Labumbaski, 4.800 [t., Rocers, 21, 10, 1911,
n. 10,077, K.

Sine loco: :Afr. austr.>, DricE, 1838, G. K. «Afr. austr.:, DricE,
1838—39, Pa.

Alepidea #comosa represents the original Iype of A, longifolia
IZ. MEY. according to DREGE's specimens kept in different herbaria,
The leaves are firm and have usunally coarse teeth directed forward
and furnished with = long rather stiff bristles in the lip. The in-
[lorescence is generally expanded but sometimes contracted and sparsely
branched.

The subspecies has often been confused wilh the type here deseribed
as A, gracilis var., major wilh certain lorms of which it shows pro-
nounced resemblance.

A. longifolia ssp. angusta (DUMMER] WEIMARCK, comb. nova.

A longifolia var, anguste R. DimMer, 1913: 8 — 15 P Panoies, 1917: 105,

A amatymbica ). M. Woon, 1908: 161, p.p.

Aoangustifolic R ScurecaTeEr & L WOLEF in HL Worrr, 1913 100, —
A. ENGLER, 1921: 798, — JI. B. Davy, 1032: 522,

leon.: IMig. nostra 3, a e

Planta 50—70 em alla. Caules remote foliali apicem versus tantum
ramosi, Folia basalia eum petiolis 15

25 em longa lineari-spathulata—
lineari-oblanceolata basin versus sensim in petiolum alatum anguslata
marginibus obsolete serralo-crenala crenis in setam ad 4 mm longam
exceurrenlia: folia caulina lanceolata infima 610 ¢em longa superiora
sensim minora.

Natal., Umvoti: Noodsherg, 2.000--3.000 fi., Woon, 21.4. 1894,
n. 5.315. Z. — Along railway line aboul 8 miles from Greviown, WyLIE, 11.
1936 (N n. 28.012), K, P.

Klip River: Near Van Reenen, 5.000—6.000 ft.. Woon, 13, 2, 1895,
n. 5,935, K.

Ultreeht: Klipsproit, BREyER, 3. 1917 (T n. 16974}, T,

Orange Free State. Coorer, 1861, n. 3.502, K, 7. COOPER, 1862,
w; 2642 B; Ky Z;

:
i
i
i
i
]
i
|
i
i
i
!.
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I9g. 3 a—e Alepidea tongifolin ssp. angusta 1 Duvmer) WEIMARCK: |—h Alepidea
tongefolia ssp. feneifoliac WriMarcer, k—o Mepidea longifolia ssp. coarctata [DIM-
MERI WEIMARCK: p—u Alepidea longifolic ssp. propingua (DUMMER] WEIMARCK, —
a, f. k, p pelals: b, g, L. r stamens; ¢, h, m, s top of fruils wilh sepals; d, n,
transverse section ol mericarps: ¢ 1. o, u part ol leal margins. — u. b. e SCHLECHTER
n. 1.034, Z; c. d SCHLECHTER n. 1.034. B: f—h Garrix n. 13.370. P; Kk, 1 GREENWAY
n. 7.650, P; m o Wnyre o 247, Z: p, r. u GOETZE n. 732, Br: s, | HoMBLE n. 1.230,
Br. a—d, I—h, k—n, p—t X 10 e, i; 0. u X 2, H. WEIMARCE, del.

Transvaal, Johannesburyg: Boksburg, Brever, 1.1916 (T n.
15.0061. T. — Near Modderfontein, Bruce, 21. 11, 1947, n. 23, P.

Middelburg: In humid. pr. KL Olifant Riv,, 1.660 m., SCHLECHTER,
22, 12, 1893. n. 4,034, B, BG, Br, G, Gr, K, P, Pa, 8, T, Z. — Argent, MURRAY,
12, 1929, n. 465. P.

Lydenburg: Parm Zwagershoek, OBerMEYER, 1. 1930, n, 287, T,

Sine distr: IHoogeveld, zwischen Heidelberg und Pretoria, Winms,
11. 1883, n. 566, (.

A. *angusta is characterized by its long, narrow basal leaves which
are gradually lapering at the base and have only low marginal teeth,
It is often a matter ol laste if an individual is to be deemed o belong
lo ssp. comosa or Lo ssp. angustea, as transttional forms are often met with,

A. longifolia ssp. lancifolia WEIMARCK. ssp. nova.

Spec. orig.: GALPIN n. 13.370, P,

Icon.: Fig, nostra 3. [ h.

Planta gracilis 20 -30 em alta. Caules 1 -1.2 mm diam. sparse
~ sat dense foliali apice vel parte dimidia superiore ramosi. Folia
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basalia 5

12 em longa lineari-lanceolala breviter petiolata marginibus
crenato-dentala dentibus setis brevibus vel ad 4 mm longis praedita;
folia caulina paueca vel sal numerosa erecla, inferiora linearia—Ilineari-
lanceolala 2 5 em longa,

Natal. Esltcourt: Estcourt, 3.700 L., Acocks, 31.3.1915, n. 11.366,
Br, P.

Transvaal. L ydenburg: Belfast, Dullstroom, near Crocodile River
Falls, 5.300 ft., Garrix, 29.1. 1933, n. 13.370, P: n. 13.371, B, K. P.

Subsp. lancifolia deviales as to its habit very much from the com-
mon type of A. longifolia (¥*comosa), and the type may prove to repre-
senl an own species. But it approaches in certain instances A. *angusta
and may be an extreme link in the series comosa—angusta. A larger
material and further ficld studies may settle this question.

A. longifolia ssp. Swynnertonii (DUMMER) WEIMARCK, comb, nova.

A, Swynnertonii R. DUMMER, 1913: 15. A. ENGLER, 1921: 799.

A. Fischeri E. DE WILDEMAN, 1927 a: 61; 1927 b: 297.

Spec. orig.: SWYNNERTON n. 6208 a in Brit, mus.

Planta 2040 em alla gracilis pauci-ramosa. Folia basalia hreviter
— sat longe peliolata; laminae 4 —6 em longae 1 2 cm latae oblongae—
oblongo-obovalae basibus rotundalae-—cuneatac; folia caulina pauca
plerumgque parva adpressa.

S. Rhodesia, Melsctter: Melscetter, Warrters, 1.10. 1919, n. 2.765,
K; n. 2974, K,

Invanga: Invanga, 9.000 ft., Nosps, 12, 1923 (EYLES herb. n. 4.509),
K. -— Supra dejectum fluminis Pungwe, in campo graminoso monlano, c:a
2.000 m, Fries, NorLiNDH & WEIMARCK, 6. 11. 1930, n. 2,683, L: 16. 12, 1930,
n. 3.740, L. — In monte Inyangani, in campo graminoso montano, 2.300 m,
FRrieEs, NORLIND & WERIMARCE, 7.12. 1930, n. 3.561, L.

Sine distr: River Tandai, Myres, 2. 1931, n. 480, K.

Belg, Congo, Llisabethvillie, Hock, 1911, s, Br.
Tanganyika Terr. Njombe, TLangs, 12, 12, 1931, n. 139, K.

Kenya Col. Londiani-Eldoret, 8.000 ff., LixDBLOM, 5. 1920, sn., S, —
Aberdare, Kinangop. 8.800—9.900 ft.. CHANDLER, 1. 1938, n. 2.335, K.

Uganda. Mount Elgon, 13.000 [t., DiMmMER, 1. 1918, n. 3.306, €, K.
The present author has nol had an opportunity of seeing lhe lype

specimen ol A. Swynnertonii DUMMER, The collections made in S, Rho-
desia and also the other specimens quoted above agree, however, so

|
f
|
4
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well with the original deseription that the circumseription ol the sub-
species given here may in all probability be correcl.

A ESwynnertonii is known only from tropical latitudes and seems
to prefer higher alliludes (monlane steppes|. The subsp. has on an
average a lower growlh than olher types within A. longifolia excepl

subsp. lancifolin,

A. longifolia ssp. coarctata (DUMMER] WEIMARCK, comb, nova.

Ao ecoarctate R, DUMMER, 1913: 10. A, ENGLER, 1921: 797.

Aocongesta B Scuvecurer & L Worrr in Ho Worrr, 1913: 98, A, ENGLER,
19285 747,

Spec. orig.: WHYTE n. 156, K.

Icon.: Fig. nostra 3, k—o,

Planta 20—40 cm alta valida. Caules 2—3.5 mm diam. remote
sat dense foliali apice erecto-palentim ramosi ramis brevibus vel
sal elongalis praedili. Folia basalia cum peliolis 8--15 em longa 1 1.5
em lata basin versus in petiolum subplanum angustata marginibus
setoso-serrata —crenala;  folin  eaulina amplectentia  crecta  inferiora
7—10 em longa. Capilula numerosa in inflorescentia conferta vel paten-
tim ramosa disposita,
Nyasaland. Nvika Platean, 6.000—7.000 ft., WHyTE, 6. 1896, n. 156, I{;
7.1896, n, 247, K, Z.
Tanganyika Terr. N, of Lake Nyasa. THomsox, n. 10.180. K. — Mbulu

distr., Mt. Hanang. 8.500—%9.000 ft., BURTT, 2.9 1932, n. 4.023, K. — ML
Tanang, Main Peak, 11.100 ft., GREENWAY, 8. 2. 1946, n. 7.650, K, P.

Kenya Col. Masai County. Lykipia. 6.000—8.000 ft., THoMson, 9. 1881,
s, K. — Londiani, 8.500 [1., Granaym, n. 2814, Br, K. — Kinangop, 8.400 [L.,
HARVEY, 5. 1932, n. 172, K.

Uganda. Nandi Plateau, Jouxston, 1900, sn., K. — Imatong Mins.,
9.400 ft., Toosmas, 30. 12. 1935, n. 1.859, Br., K.

A, Feoarctata is usually a rather low and robust plant with rigid
leaves and large involueral bracts, usually larger than in other Iypes
within A. longifolia,

Like A. #*Swynnertonii this subspecies is confined 1o higher alti-
tudes within tropical ast Alrien,

A. longifolia ssp. propinqua [DUMMER) WEIMARCK, comb. nova.

A, prapingua K. DUMMER, 1913: 9. A, ENGLER, 1921: 796, H. WOLFF,
1927 1111,

16 Botaniska Noliser 1944,
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Ao peduncularis var, Fischeri A, FNGLER, 1892: 316,

Ao Fischeri R. SCHLECHTER & H. Worvr in H. WorLrr, 1913: 96,

A, amatymbica W, P, HIERN, 1877: 7, A, EXGLER, 1805 208, — FE. nE WILDE-
MAN, 1921: 1445 1927 a: 615 1927 b: 297,

Icon.: H. WoLFF, 1913: 96 isub. nom, A, Fischeri). — A, ENGLER, 1921: 797
(sub nom. A, amatymbicai. — Fig. noslra 3, p—u,

Planta 4 —10 dm vel ultra alta. Caulis paucifoliatus vel prope nudus
apice ereclo-palentim  paniculato-ramosus. Folia aequaliter  setoso-
crenalo-serrata schis plerumgue 3——4 vel usque ad 8 mm longa; folia
radicalia 20—25 em longa; laminae plerumque 3— 4 em lalae a medio
sensim in petiolum anguste alatum angustatae:; folia caulina amplee-
tentia versus basin sensim angustalae basi ipsa saepe & lyriformia in-
feriora magna sacpe 10 12 em longa.

S. Rhodesia. Melsetter: Chimanimani Mins., 4,500 [t. JOHNSON,
20,2, 1907, n. 194, Ik,

Umtali: Umlali Min., CHAsE, 25, 6. 1947 (N n. 11.945), N,

Mozambique. Massangulo, 13°55°S- -357356"E, 1.100 m, Sousa, n. 1.268, K.,

N. Rhodesia. Mwinilunga, E. of R. Lusavo, MiLxE-REDHEAD, 20. 1. 1938,
n. 4.263, K, P.

Nyasaland. Near Sotshi, Manganga Mins., 157208, 3.000 ft, Kigg,
10, 18549, K. — Somba Hill, 3.000 ft., Purves, n, 70, K.

Belg. Congo. Kalanga, Vallée de Kapiri, IToMerE, 2. 1913, n, 1.230, Br.

Tanganyika Terr. Iringa, Uhehe, Bwene, 1.700 m, GorTzi, 1899, n, 732,
Br, Pa. — Kyimbila, Ukinga. 2.000 m, Stortz, 26.1. 1914, n. 2,485, Br. K,

P, Pa, U. Z. — Mbulu, Pienars Heights, hills near Ufiume Mtn.. 5.000 ft,
Burtrr, 31. 12, 1929, n. 2.716, K. Iringa, side of Mt. Lukota, 5.600—6.600 [t.,
LYNES, n. 84, K. Rungwe, 6.000 ft., Davies, 27.2 1932, n. 377, K.

Iringa, Signal IIill, 5.600--6.000 ft., ST, Cramr-THoMPsON, 28, 2, 1932, n. 490,
Br, K. — Mbeva, N, slopes of Poroto Mins.,, 7.000 7.850 ft., Sr. CLATR-
Taompson, 3. 3.1932, n. 707, Br, K. Mpwapwa, 6.000 fi., orNBy, 5.3,
1932, n. 518, K, Near Lumbawanga, WeBn, 23.5. 1936, n. 93, K, P.

Kenya Col. West lip of crater, M. Elgon, 13.000 ft., DUMMER, 1. 1918,
n. 3.306. €. — Kitosh. Laxperom, 7. 1920, 8. — Kapenguria, 7.000 {1., NAPIER,
13. 5. 1932, n. 1.900, K.

Uganda, Buwenzori, Kavirondo, 4,000 5.000 ft., Scort ErciorT, 1893
94, n, 7.041. K. - Mount Elgon, Wesl craler lip, 13.000 ft., DUMMER, 1. 1918,
n. 3.306, C.

Abessinia.  Arussi Plateau, DRAKE-BROCKMAN, n, 197, K,

A. EFpropinqua is taller than the other types of A, longifolia within
the tropical latitudes of Africa. The cauline leaves are comparatively
large, clasping the stem with their £ lyrate base.

|
'?
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Ilig. 1. a—e Alepidea massaica SCHLECHTER & WOLFF; -k Alepiden pedunculuris

STEUD. a, 1 petals; b, g stumens; ¢. h ftop of fruits with sepals: d, i transverse
section of mericarps; e, k part of leat margins. — a—e R. E. & TH. C. L. Fries
n. 304, U f, g, k SCHIMPER n. 1.241, S; h, i SCHIMPER n. 7, Pa. — a—d, —i > 1(:

e, k X2 — H WiEiMARCK del.

5. Alepidea massaica SCHLECHTER & WOLFF.

A massaica R, SCHLECHTER & H. WoLFF in H. WoLFF, 1913: 103.
Teon.: Fig. nostra 4, a-—c.

Planta 40 60 vel usque ad 100 em alta. Caules 2—3 mm diam.
erecto-palentim  ramosi. Folia

suleati  pauci-foliati superne erecto
glaucescenti-viridia: laminae foliorum basalium 4—8 em longae 1.5—
2.0 em lalae oblongae apicibus et basibus rotundalae marginibus cre-
nalo-serratae crenis in selas molles excurrenies; petioli quam laminam
aequilongi non raro paulo breviores vel haud saepe longiores; folia
caulina pauea parva oblongo-lanceolata marginibus longe setoso-den-
lala. Bracleae involucrales 10, 5 majores 4—4.5 mm longae ovalo-
Iriangulares subacutae. 5 minores 1—2 mm longae; sepala 0.6—0.7 mm

longa trinngularia; styli ea. 1 mm longi.
Tanganyika Terr. Njombe, LyNgs, 3. 1. 1932, n. 175, K.

Kenya Col. Nandi Plateau, Jouxston, 1900, sn., K. — Mt Elgon,
11.500 ft., LinpsroM, 16.6. 1920, sn.,, 5. — Mt. Elgon, 10.200 ft., LuGArb,
12. 1930, n. 3533, K. Aberdare, Kinangop, near Soreko Peak, 10.600 ft,
NAPIER, 21. 12, 1930, n. 623, K. — Kenia occid., pr. Forest Station, regio silvae
montanae, in campis graminosis, 2.300 m, R, E. & Tu. G E. I'ries, 25, 12,
1921, n. 304, Br, K, S, Ul. — West Kenya, Forest Station, 7.500 ft., HiLL,
L 1931, n. 2532, K. Kenya, 8.000 ft., Stang, 16, 8. 1931, n. 13, K.
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A, massaica comes morphologically near certain types within (he
longifolia-group, especially #coarctata and *Swynnertonii, and also
A, peduncularis, bul il has longer petioles, more rounded leaf base and
more open inflorescence than the former species and smaller involueral
segments and thicker leaves than the lasl mentlioned species. A. massaica
and A, peduncularis may trace their origin from the longifolic-complex.
an opinion supported also by distributional facls.

6. Alepidea peduncularis STEUD.

A peduncularis 15 G, STEUDEL in A, Ricianp, 1847: 520, W, G. WALPERS,
1852: 694, — W. P, HigrN in ). OLIVER, 1877: 7. — A. ENcLER, 1892; 316; 1910:
106; 1921: 796, — R, Disner, 1913: 19, — H. WoLFr, 1913: 97.

Eryngium pedunculare Koso-POLIANSKY, 1916: 158,

Ieon.: A, ENGLER, 1910: Tab. 88; 1921: 707. H. WoLrr, 1913: 97. — Fig.
nostra 4, f—Kk,

Planta gracilis—sat robusla (20—)30—90 em alta. Caules 2—4 mm
diam. angulati suleali multifoliati apice corymboso-ramosi. Folia ba-
salia cum peliolis 12—20 em longa; petioli 2 4 em longi sat lati: lami-
nae tenues laete virides 10 —16 em longae 2-—3 em latae oblongo-oblan-
ceolatae apicibus rotundatae—subacutae basibus cuneatae— cunealo-
rotundalae marginibus crenato-dentatae ciliis ad 5 mm longae: folia
caulina amplectentia, inferiora ad 10 em longa 2 em lata, superiora
sensim minora. Bracteae involucrales 10 vel etinm plures basibus con-
natae, majores partibus liberis ad 12 mm longae oblongo-lanceolatae

subaculae, minores 3—5 mm longae: sepala 0.8—0.9 mm longa.

Abessinia, Prope Enschedeap versus Schoatam, Scuisper, 6. 8. 1838,

n. 559, G, K, Pa. In monte Aber prope Dschenansa, Scuimper, 4. 1. 1840,
n. 848, G, K, Pa. Enschedeap, ScuiMmprer, 6. 8. 1852, n. 7. K, Pa. S,

»Abyssinia», SCHIMPER, 1854, n. 512, G, Ghaba, STEUDNER, 17, 1. 1862,
s.n., S, — Gaffat, ScniMpeer, 30. 9. 1863, n. 1.241, K. S, Z. — Mt [Haber,
LO.000 ft.. SenveiERr, san., Pa. — Mt Chillalo, 10,000—12.000 ft., Hucn ScorT,
11. 1926, s.n, K. — Le¢ Gamogi. PERE Azals, s.n, Pa. — Mont Budoe, sine

call., 5, 8. 1923, s.n., I*a.

Somaliland. Da Biddume ad Alghepasedi (7), Riva, 13, 9. 1893, n, 1.626,
BG, Z:

7. Alepidea Thodei DUMMER.

A, Thodei R. DUMMER, 1913: 20. — H. WoLFF, 1913; 280. — E. P. PuiLLIps,
197: 105. — A. ENGLER, 1921: 798.

Ao ealocephala R, SCcHLECHTER & H. Worrr in H. Worrr, 1913: 102,

Icon.: R, Ditmmer, 1913: PL L
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Planta robusta 10—25 em alta. Caules singulares 1—3-eephali 2-—4

mm diam. Folia basalia rosulata peliolata: petioli 15 25(—35) mm
longi sal lali supra canaliculali: laminae 2—5(—6) e¢m longae 1.2 2.5
em  latae obovalae ellipticae apicibus rotundalae basibus cuneatae
marginibus setoso—spinoso-dentalae selis vel spinis palentes vel saepius
recurvatae: folin canlina pauea infima 4— 6 cem longa 1- 1.5 em lala
cetern minora adpressa. Bracleae involuerales 10 16 basibus connatae,
majores partibus liberis ad 15 mm longae triangulariler oblongae sub-
aculae reticulato-nervosae, minores ad 10 mm longae.

Cape Provinee, Barkley FEast: Min. sides, »Dodman’s Krans and
Ben MeDhuis, 8.800—49.900 L., GaLein, 8. 3. 1904, n. 6.640, B, ¢, Gr, K, P.

Natal. Bergville: Mt-aux-Sources, DYKE. 4. 1913, n. 5.642, P, —
Mt-aux-Sources. 11.000 ft.. Baver & McCrLeEax, 23, 2. 1926, n. 287. P. —
Mont-aux-Sources, 9.900 L., ScHELPE, 19. 3. 1946, n. 1.350, N.

Basutoland, L eribe: Butha Buthe, ASHTON, 3.2, 1922 (BoLvs herb,
n 15411}, B.
Distr.?: Schlabathebe. JacoTTrET, 1912, s.n., Z.

A. Thodei has rather long marginal leeth which are bent back-
wards L strongly and, agreeing with 1. peduncularis, very large. many-
flowered heads with particularly long involueral segments.

8. Alepidea Tysonii DUMMER.
{. Tysonii R. DUMMER, 1913: 12. — H. Worrr, 1913: 279. — A. ENGLER,
1921: 798.

leon.; Fig. noslra 5, a—e.

Planta gracilis sal robusta 41— 8 dm alta, Caules singulares vel
pauci (2-—13—14 mm diam. supra medinom adscendente— patentim ra-
mosi. Folia basalia erecla —suberecla petiolata: pelioli 1—3(—4) mm
longi sat lati: laminae 7—10 em longae 20- 35 mm latae obovatae—
oblongae apicibus rotundatae saepe apiculatae basibus cuneatae subtus
fenuiter  venosae  canescenti-virides supra virides marginibus  dense
acqualiter et rigide setoso-erenaliae selis e:a 2 mun longis: folia eaulina
ampleetentia infima 5 8 em longa oblonga superiora minora erecta
longe (3—4 mm) setoso-spinoso-dentala. Capitula parva numerosa:
bracteae involuerales 10 basibus connatae, 5 majores parlibus liberis
ovalo-trinngulares 3—3.5 mm longace subacutac. 5 minores 1.5—2 mm
longae; sepala 0.2 0.3 mm longa late triangularia: styli 0.7—0.8 mm

longi.




238 H. WEIMARCK

Cape Provinee. Mt Currie: In clivis saxosis cirea pagum Kokstad,
4.300 f1.; TvsoN, 12, 1882, n. 1.275, B, G, K, P, Pa, U. — Eod. loco, 5.100 fi.,
Tysox, 12, 1882, n. 1.465. B. C. Z.

Natal. Richmond: Byrne, 4.600- 5400 ft, Garrix, 31.3.1932, n,
11,992, P.

Basutoland. Qachas Nek: Slopes above Orange River bank at
Rapesc near Qachas Nek, 5.000 5.100 ft, Gareix, 15.3.1936. n. 14.044,
B;: K,

Sine loco: »C. B, Sp+. dedit Kunth, U.

A. Tysonii is characlerized by its gracile habil, laxly branched in-
florescences and, as distinguished from A, Woodii, ils acule involueral
bracls, The leaves are green above, grevish underneath and densely and
uniformly denlale.

9. Alepidea Woodii Oriv.

D. Oviver, 1884: 42, — J. M. Woobp, 1908: 161. — R. DUMMER, 1913: 11. —
H. WOLFF, 1913: 99. — A. ENGLER, 1921: 798.

Spec. orig.: Woob, n. 1.865, K.

leon.: D. OLIVER, 1881: Tab. 1.452. — Fig. nostra 5, [~—h.

3 mm diam.
leviter sulealus solidus durus paniculato-ramosus paucifoliatus, Folia
charlacea inconspicue venosa aequaliter ¢t dense dentato-serrata den-
libus in setam vel spinulam brevem je:a 1 mm longam) exeunlia; folia

Planta 25 60 em alla sal robusta— gracilis. Caulis 2

basalia rosulata 7—10 em longa 1.5—4 cm lala obovata oblongo-
spathulata apice rolundata basi sensim in peliolum brevem vel longum
latum attenuala: folin caulina plerumque parva ampleclentia adpressa.
Bracleae involuerales 5 -10 ovatae oblusae, 5 majores 2

3 mm longae,
minores 0.5- 1.5 mm longae; sepala 0.2 mm longa; styli 0.4 mm Iongi.

Natal. Richmond: N. Byrne. 3.000 ft., Woon, 2.5. 1883, n. 1.845,
B, (i, K. — In saxosis pr. flumen Umzimhlava, 4.500 ft., SCHLECHTER. 31. 1,
1895, n. 6.560, 7.

Pietermaritzbuorg: Pictermaritzburg, Moss, 27, 2, 1929, n, 4.045. I,

Lions River: Cedara, 3.500 ft., Woopn, 10. 3. 1909. n. 11.141. Gr.

Weenen: Tabamhlope (Table Mountain). 6.300 ft.. Acocks, 26. 4.
1945, n. 11464, P,

A. Woodii is rather similar to cerlain forms of A, longifolia and lo
A. Tysonii but differs from these and allied species above all by the
very shorl, ovale involueral bracts obtuse—rounded in the top. Regarding
the consistency ol the leaves and Lhe evenly distribuled teeth directed




A REVISION OF THE GENUS ALEPIDEA 239
9
i

Fig. 5 a ¢ Alepidea Tysonit DUMMER: | h Alepidea Woodit OLIV. a sepal;
b stamen; ¢, [ top of lruits with sepals; d, g transverse section of mericarps: ¢, h
part of leal margins. — a—d GALPIN, n. 14.044, P: e Tysox n. 1.645, B; f SCHLECHTER
n 6360, Z: g, h Woop n. 1L.845, C. —a —d, [, g X 10; ¢, h X 2 I, WEIMARCK del

outwards at right angles to the margins the species agrees with
A Tysonii.

Seet. 111, Homotrichae WEIMARCK, secl. nova.

Meriearpia dorso rugosa. Folia rosulala aequaliler serrata—ciliato-
spinuloso-dentata ovata obovata—cordato-oblonga, folia caulina pauca
vel sal numerosa.

Clavis specierum.
A Plantae graciles 10--30 cm allac
I3 Folin rosuluta basibus cordata margimihus dense spinoso-dentala
10, capensis
B. olia rosulata basibus ovala  truncata marguubus remole cilinto-serrata
11. Galpinu
v, Plantae robustae 10—50 em altae
(. Folia rosulata obovata—spathulata

2. longeciliata

C. l'olia rosulala cordalo-ovala 3. acutidens

10. Alepidea capensis [BERGIUS) DYER.

A capensis RoA Dyenr, 19470 138,

Jasione capensis POl Brnares, 17800 188 et Tab. X

\strantia ciltaris C. P THUNBERG 17940 49 1823: 254

Alepidea eiliaris C. T Lekroy & K ZeyHER, 1837: 3349, p.p. v ENGLER,
1921 7949, p.p.

\. eiliaris var. latifolia C. V. EcRroy & K. ZEYHER. 1837: 399,

{. cordata E. MEYER. in DREGE, 1844: 163, — R. Di'MMmER, 1913: 14
. ciliaris var. cordata O. Kuntze, 1898: 110. — H. Worrr, 19135: 104
A capensis var. cordata H. G, FOUrRcapE, 1941: 79,

[con.: P. J. BErGIus, 1780, tab. X Iig. nostra 6, a-—e; lah L

Caules plerumque singulares raro plures parte dimidia superiore
vel interdum etinm inferne ramosi remole fohati 1.5—2.50 mm diam.
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subleretes vel leviter suleali. Folin crassa corincea: basalia rosulata:
petioli (1 )2 5 vel raro ad 12 em longi teretes: laminae (15— )24
(—a) em longac 1 1.51—2) em latae ovalae oblanceolato-oblongae
marginibus spinuloso-erenalo-dentalae selis vel spinulis 3

5 mm longis
exslanlibus vel saepe L incurvatis ¢ nervis manileste inerassalis exeun-
fibus munitae: caulina 1—2 vel raro ad 3 em longa lanceolala seloso-
spinuloso-dentata basibus amplectenles erecta. Capitula parva = longe
pedunculala; bracteae involuerales 10 basibus connalae, 5 majores
partibus liberis 3 4 mm longae triangulares subaculae. 5 minores
225 mun longae angusliores aculae; sepala ca. 1 mm longa: styli
1.8 2 mm longi.

Cape Province, Swellendam: Langebergen, in graminosis pr. Swel-
lendam, SCHLECHTER. 1. 1893, n. 2.049. B, BG. G, Gr, J. k. Z. Swellendam,
Kunrtze, 30, 1. 1894, sn.. K.

Riversdale: Romans Hoek. foot of Langeberg, 1.000 ft., Muir, 8. 3.
1911, n. 623, . — In valley of the IFarm Welbedacht, Ferausox, 3. 14931
{Borus herh. n. 24.027). B.

George: In collibus prope George, ALEXANDER, 1. 1839, n. 4.385. Z. —

Georgetown, ALEXANDER, 14. 10. 1847, K. — Ad. riv. Krakadakow. ALEXANDER.
3 o 1 e 1 e | Oakford, REnyasy, 1875—80, n. 448, 7. George. Moss.

17. 2, 1920, n. 5.273, J, Z. Wilderness, Compron, 13,2, 1944, n. 15,584, B.

Knysnua: Hill near Knysna, Micarrrn, 7, 1917 (Borus herb. n, 16,115},
B. — Behind Roval Hotel, Knysna, 500 {1, SCHONLAND, 22, 12, 1919, n. 3.186,
Gr. — Open ground outside forest along railway line ¢. 7 miles East of Knvsna,
700 ft., SCHONLAND, n. 3.611, Gr. — Nulzie, 600 ft., Keer, 2. 1921, o, 673,

Gr., B Hackerville, BrREYER, 3. 1921 (Transy. mus, n. 23.359) T. — Kara-
tara Village, 900 fi,, Keer., 12. 1922, n. 1.169, Gr. — Paardekop. 2.000 ft..
CoMpron, 30, 12,1933, n. 4453, B. Forest Hall, 300 ft.. Compron. 1.4,
1934, n, 4465, B. — 1 mile W of Karatara, SALTER, 19. 7. 1937, n. 6.762, K. —
Formosa, STOKoOE, 1, 1940, n. 7.601. B. — Knysna, DvTHIE, n. 575, C.

Uniondale: Launterwater. STokoE, 1. 1940 (C herb. n. 38.660), C.
Die Hoek. N fool of Outeniquas wnear Jouberlina, ESTERHUYSEN, 1.1. 1947,
n. 13.594, B.

IHHumansdorp: Prope flumen Krumrivier., ECKLON & ZEYHER. n.
2187, C, Gr, K. Zilzikamma, BRatelshoseh, 700 fL, Forrcane. 2. 1910, n. 356,
K, Z. — Clarkson, THopE, 1. 1926, n. A 849, Kk, P.

Uitenhage: Near Ullenhage, BUrcnenn, 26, 1, 1814, n. 1461 B, K.
— Zwischen lMoffmansklool und Driefontein, DuriGr, 1830, a, K, Pa, 8 —
Zwischen Vanstaadesherg und Bethelsdorp, DrizGe, b, G, Pa. S, Aut Higeln
aul den Van Stadsbergen, Zevner, n. 700, Gr, K, — Krakakamma. EckrLon &
ZEYHER, 2. 1930, s, €. S, — Van Stadensrivierberge, ECKLON & ZEYHER,
n. 2,187, €. Gr, K. — Prope LEnon, ECKkLoN & ZEVHER, n. 2.187. Gr. 8. —
On grashills on the Van Stadesmountains, ECKLON & ZEVHER, n. 2.669, C, Z, —
»Distr. of Uilenhages. Coorer, 1860, n. 1.473, U, — Van Staadens River Mis,,
Borus, 1. 1867, n. 1.588. B. — Zuurberg Sanatorium. 2.300 ft.. LoNG. n. 1.233.

B e
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(88 £ Van Staadens, PATERSON, 5. 1915, n. 870, G, Gr. Hofmuan's Bosch,
Brirres, 16, 1. 1919, n. 1,266, Gr.

PortElizabelh: Between Krakakamma and Maitland R., BurcorELL,
7.2, 1814, n. 4582, K. — Baaken’s River Valley, PATERSON, 4. 1909, n. 609, —
Port Elizabeth. Frues, 17,11, 1921, n. 3.130. U. — Porl Elizabeth, WEesT,
n 32, K.

Albany: At Soutars Posl and near Tea Fonlein belween Riebeck L.
and Grahamstown, BUurcHELL, 28, 7: 1813, n. 3.477, K. — Aul cinem ITiigel bei
Grahamstown, ECEKLON & ZEVHER, 26. 7. 1829, s.n.. S, Albanyr, ALEXANDER.
2, 1848, s, K. Stone's Hill, ScHONLAND, 1890, n. 320, Gr, In graminosis
montium prope Grahamstown, 2,300 [t MAacOwax, n, 139, 8, — Grahamstown,
BreEveEr, 1. 1917 {7 mus. n. 25.287), T. — Coldspring near Grahamstown,
Brevenr, 2, 1917 (T mus, n. 25.276), T. — Mountain Drive, SCHONLAND, 28, 4.
1920, n, 3.750, Gr. — Grahamstown, 1.800 [t., ROGERS, 12, 1923, n. 27.465, Z.
— Near Cemetery and slopes of Mountain Drive, FLoyn, 7. 1930, n. 16, Gr. —
Grahamstown, Mountain Drive, BrRITTEN, 5. 1940, n. 14, B, . — Near Gra-
hamstown, Dary & SoLe, 16,5, 1901, n. 38, Gr. — Manley Flats, LEIGHTON,
10. 1. 1947, n. 2.631, B.

Bathurst: IHopewell, 600 ft.. Acocks, 28.12. 1944, n. 11.064, K. P.

King Williams Town: Perie Wald, 600 m, Kuntzie. 3. 1894,
s K.

Fort Beaufort: Prope urbem Philipstown ad fluvium Katrivier,
FekrLoN & ZEYHER. S.

Stockenstroom: Kalberg auf Grasfeldern, 4.000-—5.000 ft.. DrI:GE,
i papey 80— Katberg Pass, 3.500 1, Apasms, 30, 1, 1945, n, 131, N,

Stutterheim: Amatolas, near Ghula Kop, 35.000 ft, SCHONLAND,
2, 1924, n. 4.458, .

Natal. Weenen: Culvers, RoGcERs, 12, 1923, n. 25478, B, Gr, J. K, Z.

Sine loco: sCap B. Speis. herb. Acuarivs, L, — »C. B, S0y ALEXAN-
DER, 1847, IP. S. -Godahoppsudden -, Sparryan, 8. — = Cap. Bonae Speis,
SeanrrMax, S. — =G b spoo. THUNBERG. herb. BErGivs, Cap. b. spei»,
THUrNBERG, herh. BERGIUS., Lange Kloofl et Houlniquas:. THurNsERG, herb.
THUNBERG. :Cap. b. Speiz, herb. Acaanius, L. — Ex herb., VENTENAT, G.

Mepidea capensis was lirst deseribed by BERGIUS (1780) and it was
the first species ol the genus Alepideq known lo science. BERGIUS
named his species Jasione capensis and gave a very line drawing (lhe
present work, Tab. 1) from which it can be settled which species he
really had in view. Furthermore, in the herbarium of BErRGius there are
kept 2 specimens of Alepidea. Thev are collected by THUNBERG and
both of them are signed by BERGIUS »Jasione capensis». One of the
specimens has in addition the annotations = Alepidea ciliaris LAROCH.»
and o Astrantia ciliaris>, the other only =Alepidea ciliaris LAROGCIL».
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These two specimens in reality represent one and the same species and
agree with BERGIUS's drawing mentioned above,

SONDER (1862) and WoLrr (1913) have Jasione capensis as syno-
nymous with A, eiliaris LArocHe and DUMMER with A, serrata 15CKL.
& ZEYH. Both of lhese conceptions are thus incorrect.

A. capensis has coriaceous radical leaves with usually cordate but
somelimes ovale or broadly cuneate base and with the marginal teeth
furnished with strong bristles, which emanate from thick, prominent
nerves going more or less at right angles (o the margin. There are no
bristles between the leelh as is the case in A, ciliaris and allied species.

A. capensis var. tenella |ScHLECHTER & WOLFF) WEIMARCK,
comb. nova.

A tenella R ScHLEcHTER & H, WoLrr in WoOLEFF, 1913: 105,
Icon.: Fig, nostra 6, (—i.

Differt a typo: laminis foliorum rosulatorum paulo tenuioribus
interdum fere orbiculatis saepe minoribus. nervis dentorum in selis
excurrentibus minus prominentibus,

Albany: in elivis pr. Grahamslown, 830 m, SCHLECHTER. 5. 1893,
N, 2676, B, Bry Gy G, B B B8 10U 2

The variely was deseribed with the only known collection, ScHLECH-
TER n. 2.676, as lype. This colleclion, however, is represented by a
great number of specimens and for that reason one is able to form an
opinion of the variation of the type, at least in a certain degree. Some
of the specimens have the radical leaves almost circular. about 10 mm
diam.. a form which is otherwise not met with in A. capensis, in other
cases he leal laminae are oblong, 25 mm long and 10 mm broad, and
deviate only insignificantly from the tyvpical A capensis. The thickness
and consistency ol lhe laminae is also varving,

11. Alepidea Galpinii DUmMMER.
R. DUMMER, 1913: 15,

A ciliaris E. P PimLoies, 1917: 105, p.p.
Icon.: IFig. nostra 6, k—m.

Planta gracilis 15—25 em alta. Caules singulares 1—1.2 mm diam,
teretes. Folia lenuia — sat erassa supra viridia subtus glaucescentia:
basalia rosulata: pelioli 2 -5 cm longi applanali supra canaliculali;

cordatlo-ovalae

laminae 2 2.5 em longae 0.8--1 em lalne ovatae
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Fig 6. a—e Mepidea capensis (BERGIUS) DYER: f—1 Mepidea capensis var. tenella
(ScHLECHTER & WOLFF) Wrmanck, K- m Mepidea Galpinii DUMMER, — a, h pelals;
b. i stamens; ¢, I. k top of fruits with sepals: d, 1 Iransverse section of mericarps;

e, g m part of leaf margins. a, b, e ScHONLAND n. 4458, P: ¢, d Compron
n. 458, B f, g SCHLECHTER n. 2,676, Z: h—m GALPIN n. 6.638, D. a—d, I, h -l
XA oo gom 2 — 1L WENMARCK del.

oblongae reticulato-nervosae marginibus £ grosse setoso-serralae; folia
caulina pauca amplexicaulia lanceolala. Capitula sat breviler pedun-
culata: bracteae involuerales 10 parte dimidia basali connatae, 5 majores
partibus liberis 4 £.5 mm longae anguste lriangulares apicibus aculac—
acuminatae, 5 minores 2,225 mm longae: sepala 0.6—0.7 mm longa;
styvli 1.4 1.5 mm longi.

Cape Provinee. Barkley East: Wittebergen, damp slopes. Ben
Mac Dhui, 9.200 tt, Gacein, 113 1901, n. 6,638, B, C, Gr, K, P.

Basutoland, Qachas Nek: ML-aux-Sources, 7.000 -8.000 ft., 1 a-
NAGAN, 1.1894, n. 2.106, B, Gr. P. — :Drakensbergen:. SToKoE. 1. 1928,
n. 1.540 p.p.. P.

A, Galpinii is distinguished by ils rather coarsely serrate leaves
and ils involueral segments being broad at The base and rapidly con-
stricted towards the top.

12, Alepidea longeciliata SCHINZ ex DUMMER.

A longeciliata 1. Seminz ex R, DUOMwveER, 19130 16 (non A Tongicidiata SCHINZ
ex WOLFF|. — J. B. Davy, 1932; 532

1. Sellechteri . WorLrr, 1913: 101 A. ENGLER, 1921: 748

leon.: Fig. noslra 7. a—¢

Planta erecta 25—50 em alta. Caulis robustus 3 1 mm diam.

sparse folialus longitudinaliter suleatus. Folia denliculata vel fere in-
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tegra longe (ad 6 mm) rigide seloso-marginata coriacea obscure ner-
vosa: folia basalia petiolata: petioli 3—1 longi canaliculali basibus mar-
ginali: laminae 3 —5 em longae 1.5 2.5 em lalae ohovatae: folia eaulina
2—3 em longa amplexicaulia adpressa. Capitula in inflorescentia saepe
longe ramosa et expansa disposita: bracleae involuerales 10 basibus
connatac, 5 majores partibus liberis 6—9 mm longae (riangulari-

oblongae acutac—acuminatae reticulato-nervosae, 5 minores 5—6 mn
longae angustiores. Sepala 8—9 mm longa triangularia erecta: pelala
1.5 mm longa lanceolata apice incurvala; filamenta staminum e. 1.5 mm
longa filiformia: antherae obovoideae 0.6 mm longae: mericarpia 4 mm

longa 2.5 mm crassa squamoso-rugosa: styli 1 mm longi.

Transvaal. Carolina: Carolina, Rapemacuenr, 18 10 1909, n, 8.197,

T. — Carolina. Moss & RoGers, 12,1917, n. 1131, ), Z.
Middelburyg: Zwischen Middelburg und dem Krokedillluss, Wiims,
12, 1883, n. 367. K. — In gram. pr. Klein-Olifant Riv,, 1.660 m, SCHLECHTER.

29, 12.1893. n, 4.044, B, Br, Gr, Z.

A longeciliata SCHINZ was described by DUMMER (1913), The spe-
cies has large capitula and long. acule involueral segments. The species
may be nearly allied to A, «cafidens WEIMARCK. The leaf-margins have

6 mm long, rather stiff bristles which are all of the same size, are
sitnated close together and evenly distributed along the entire length of
the margins.

In the same yvear as DitmMEeER deseribed his A, longeeiliata SCHINZ
also WoLrr published a species named - Alepidea longiciliala SCIINZ».
The speeimens quoted by him. SCHLECHTER n. 6,172 and REHMANN
n. 8.397. do not belong to the species deseribed hy DUMMER hul instead
to A, Baurii O. KrzE,

13. Alepidea acutidens WEIMARCK. spee. nova.

Spee. orig.: Woob, n. 9.552, (

leon,: Fig. nostra 7, | —k: lah, 11

Planta robusta ad 70 em alla. Caulis ¢:a 3 mm diam. longitudi-
naliter suleatus ad basin tenuissime pilosus ceterum  glaber. Folia
hasalia petiolata: petioli c:a 2 em longi profunde canaliculali: laminae
rotundalae  cordalo-ovalae —obovalae 6—7 em longae 2—6 em latae
crassae rigidae prominenler nervosae marginibus dense el aequaliter
spinoso-dentatae:  folin  caulina numerosa  amplexicaulia  lanceolata
grosse spinoso-dentata inferiora 4—6 em longa 10 12 mm lata supe-
riora minora. Capilula in inflorescentin ramosa disposita, ramis elon-
gatis acule angulatis: bracteae involucrales 10, majores 5—7 mm longae
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Iig. 7. a—e Alepidea longeciliata SCHINZ: [—k Mepidea acutidens WEIMARCK; 1 Ale-

pidea qeutidens var. dispar WEIMARCK, — a, 1 pelals; b, g stamens; ¢ h lop ol fruits

with sepals; d, i cross seclion ol mericarps; ¢, k. 1 part of leaf margins. — a- ¢

SCHLECHTER n. 4044, B; {, g Acocks n. 11.211, P; h -k Acocgs n. 10234, 1"
1 Acocks n. 11,353, P. ao=d, I—i X 107 e, k, 1 X 2, — . WEIMARCK del,

oblongo-lanceolatae acutae nervo mediano crasso prominentes, minores
4+ -6 mm longae: sepala 0.6—0.7 mm: stvli ca. 0.7 mm longi.

Cape Provinee. King Williams Town: Nyameni localion, near
Keiskama Iock, 3.500 ft., SCHONLAND, 2, 1924, n. 4461, Gr. . — Keiskaima
Hoek, 4.000 ft., DYER, 12. 1925, n, 274, Gr.

UmzimbKkulu: Clvdesdale, ad [lumen Umzimkulu, 2.500 ft., Tyson,
12, 1884, s.n., P.

Natal. Pinetown: Umkomaas, 3.000—1.000 ft.. Woon. 18. 3. 1901,
n. 9.552, C.

Polela: Underberg, McCLEAN, 3. 1938, n. 615. P,

Estcourl: Tabamhlope, 6,000 {t.. WEST., 14, 3. 1937, n. 96, P. — Isl1-
court, 4700 fL., Acocks. 27, 3. 1944, n. 10.234, P. — Above New Formosa Sta-
tion, 4.300 [t., AcoCks, 4. 2. 1945, n. 11, 211, P.

A, weutidens is characterized by ils broad, cordately ovale or oho-
vate, spinosely denlate laminae of the radical leaves, ils coarsely den-
late or lobed cauline leaves and its thick, angular stem. — In con-
formily with the case in A. capensis the teeth of the radical leaves have
strong prominent veins from which the bristles emanale,

A. acutidens var. dispar WEIMARCK, var. nova,

Spec. orig.: ACOCKS, n. 11,353, .

[eon.: Iig. nostra 7 L

Differt a typo: setae (vel spinulac) marginales nonnullae strictae,
nonnullae inflexae laminam adpressae.
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Natal. Weenen: Nr. Lowlands 4300 [, Acocks, 25 3.1945, n,
11.353. P,

A acutidens var. dispar contrary to the tyvpical A, acutidens has
some ol the marginal spines direcled outwards, others are instead bent
inwards and are pressed to the upper side of the lamina. The variely
thus points to the organization in the species of the secl. Heterotrichae.

Secl. 1V. Setiferae WEIMARCK, secl. nova.

Mericarpia dorso rugosa. Folia rosulala ovata—obovala aequaliler

ciliata—cilialo-dentata; folia caulina numerosa eaulis, A, basinuda

v. subnuda excepta, foliis obteclus).

Clavis speeierunm.

A. Bracteae involuerales lanceolatae, acuminatae, rigidae nervo medio et mervis
marginalibus praedila
B. Inflorescentia extracta panteulato-ramosa, caulis ad basin foliiferus
11, selifern
B. Inflorescentia apicalis pauei-ramosa, caulis ad basin (510 em) nudus
15. basinuda
A. Bracleae involucrales oblongae aculac foliaceae reliculato-nervosae
16. reticulata

14. Alepidea setifera N. E. Bi.

Al setifera N. E. Brows, 1896: 161, p.p. — J. M. Woob. 1908: 161. — R. Di'm
MER, 1913: 7, p.p. — H. WoOLFF, 1913: 102, p.p. E. P. PaiLoies, 1917: 105, p.p. —

\. ExcLER, 1921: 799, p.p. — J. B. Davy, 1932: 522, p.p.
A Jacobsziae R, DUMMER, 1913 6. E. P. PHiLLips, 1917: 105,
Teon.: I Worrr, 1913: 103. — A. ENGLER, 1921: 798. IFig. nostra 8, a—d

)30 —-60(—70) em alti 23
mm diam. siricli densissime foliati. Folia subeoriacea: basalia peliolis

Caules singulares vel raro plures (15

(1.6 )3 6 em longis applanatis praeditac; laminae 4—7.5 em longae

2 3 cm latae obovalac—obovalo-oblongae apicibus rotundatac basibus
rolundalae - cordatae marginibus seloso-denticulalae setis ad 5 mm
longis munitae: eaulina imbricata amplexicaulia lanceolala inferiora
4—7 em longa superiora sensim minora marginibus grosse setoso-den-
tuta. Capilula numerosa in inflorescentia saepe elongala eylindrica
insidentia: bracteae involuerales 10 basibus breviter connatae. 5 majori-
bus partibus liberis 6 10 mm longae lanceolalae—lineari-lanceolatae
carlilagineae obscure nervosae, 5 minores 4 7 mm longae: sepala 3 —4
mm longn triangularia subacula—oblusa; petala 1.2—1.4 mm longa

apice inecurvata; staminum filamenta 1.1—1.2 mm longa filiformia;

T T————
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antherae lale obeordatae 0.35—0.4 mm longae: mericarpia 2 mm longa
irregulariter muricalo-coslata lobato-costala; styli 0.7—0.8 mm longi.

Natal. Umvoti: Near Greylown, 3.000—1.000 ft,, Woon, 28. 1. 1896,
n. 0985, K. Greytown, S.000- 4.000 L., Woobn, 25, 1. 1899, n. 7.401, Pa.

Esteourt: Near Champagne Caste Hotel, 5400 ft, Acocks, 29. 1.
1944, n. 10.070. P.

Weenen: N Hoffenthal, Woon, 6. 1. 1886, n. 3.502, K.

Bergville: Mt-aux-Sources, 5.500 ft.. ALLsopr, 4. 1920. n. 4, P. —
Mont-aux-Sources, 6.000 ft., BAvER & McCreEAax, 14.2. 1926, n. 16, K, P. -
Mont-aux-Sourees, Mahai Valley, £.800 ft., ScHELPE. 10. 4. 1946, n. 1.482. N.
— Drakensberg National Park, 6.000 ft., Copp & Dyenr, 18, 4. 1947, n. 2.791. P.

Klip River: Van Reencn, GraumaMm, 6. 1. 1945, n. 49, N.

Distr.?: Babon Kop, Cathedral Peak Area, 4.900 ft., ScHELPE, 1. 1944,
n. 423, N.

Zululand: Ngassa, 800 ft., Wyrig, 19,10, 1907, sn., Z. — Ngassa,
Woobn, 6. 11,1913, s.n.. G.

Basutoland. Leribe: Leribe, DIETERLEN, n. 440, K, P, Pa, Z. —
Leribe, 5.000—6.000 ft.. PrILLIrS, 2. 1913, n. 666, C.

Orange Free State. Harrismith: Besters Valley, ncar Witzies Hoek,
6.000 1., Jacossz, 1894, s.n., P, — Eod. loco, 5.400 ft., Jacopsz, 1895, n, 6.344,
BB, Gr. K. PP. — Iarrismilth, SANKEY, 1. 1905, n. 73, K. Harrismith, Sair.
n. 100, . — Witzies Hoek, JUNoDp, 2. 1917 (Transv. Mus, n. 17.434), T. —-
Near Van Reenen, BEws, 2, 1919, n, 3.512, N, — Tlarrismith, Korze, n. 891, P,

Distry: Castle View, THODE, n. A 526, P.

Transvaal,. Wakkerstroom: Wakkerstroom, 6.200 [t., BEeTON,
1. 1917, n. 209, C.

Ermelo: Convent School, Histop. n. 22, P.

Carolina: Machadodorp, YOUNG, 2. 1926 (Transv, Mus. n. 26.899), T.

Krugersdorp: Ilekpoort, PriLries, 2.5.1936, n. 548, P. — Hek-
poort, Prieies, 3. 2. 1940, n. 22417, ),

Middelburg: Middelburg, Mackay, 2. 1928 (Moss, n. 16.642), J.

Lydenburg: Belfasl, LreNpertz, 9 12,1909 (Transv. Mus. n.

9.170), T. — Lydenburg, JENKINS, 9. 1910 {Transv. Mus. n. 10.331), T. —
Belfast commonage, ITuTcminson, 31,1, 1929, n. 2,732, K; n, 2,734, B, P. —
Walterval Boven, RoBerTs, 3. 1929 (Moss, n. 17.499), J. — arm Zwagers-
hoek, near Lydenburg. OpeEgmeEvER, 1. 1930, n. 289, T. — Mount Anderson.

7.300 ft., SmuTs & GILLETT, 24. 12. 1932, n. 2.363, P; n. 2412, P. — Dull-
stroom, 6.500—6.800 ft.. GarLrin, 28, 1. 1933, n. 13.299, B, P. Summit Krans
of Ml. Anderson, 7.300—7.400 ft., GaLreix, 9.3. 1933, n. 13.771, B, K, P. —
Graskop Peak, on upper slopes, 5.600- 5.900 ft.. GaLpiy, 31. 1. 1937, n, 14.361.
B; P. Eod. loco, 5.700—6.000 ft., GALPIN, 7. 2. 1937, n. 14.490, P.

Waterberg: Potgiclersrust, Pyramide Estate, 5.500 f1.. GAvLpin, 1. 3.
1921, n. 8.9856, K, P.

Sine distr.: Hoghe Veldt, Pages ITolel, REuMany, 1875 80, n, 6.849, K.
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Swazieland, In hamidis prope Delreach, 4$400 [t, Borvs, 1219035,
ny 116819, By K

Sine loco: »Cap. Bonae Speir, WAHLBERG, S.

The specimens cited by N, £, BrowN in the deseription of Alepidea
setifera refer lo Iwo differenl speecies: REIMANN n. 6.849 belongs to
A, setifera s, str. (svn. A, Jacobsziae DUMMER), whereas GALPIN n. 1.290
and Woob 5.630 represent A, basinuda Porr. (L. selifera has the slem
covered by leaves right down lo the base, has usually a very long and
squarrosely branched inflorescence and has longer involucral segments
than A. basinuda. — A. setifera and A. reticulata agree in most morpho-
logical features, bul the latter species has less ramificd, apical inflor-
escence and broader, foliaceous, reliculately veined involueral segments.

Three finds, GALPIN nn, 13.771, 141361 and 14.490, deviate from
the description given above by their more sparse cauline leaves. The
specimens in question are not fully developed, and their taxonomical
position is for that reason somewhat uncertain,

15. Alepidea basinuda PoTT.

i\, basinuda R Porr, 1911: 206.

Ao setifera N. I BROWN, 1896: 161, p.p. J. M. Woon, 1908: 161 E. P.
Pririies, 1917: 105, pp J. B, Davy, 1932: 522, p.p

. natalensis ). B. DAavy, 1932: 522, p.p.

leon: Fig. noslra 8, ¢ h.

Caules singulares (20—]30—60 ¢em alti erecti longitudinaliter sul-
cati minutissime seaberuli vel glabri multifoliati parte basali 4—10 cm
longa nudi internodiis ceteris 1 2 em longis praediti. Folin basalia
rosulata; pelioli 2-—10 em longi supra canaliculafi: laminae obovatae
obovalo-oblongae 4 5 em longae 1.b 2 em lalae seloso-serralae selis
3-—4 mm longae sal tenues:; cauling 1.5—2 cm longa amplexicaulia
adpressa vel adscendentia longe setoso-serrata. Capitula in inflorescen-
tia coryvmbosa vel elongata disposila: bracteae involuerales 10, 3 majores
acuini-

4—6 mm longae ovalo-oblongac—oblongo-lanceolatae aculae
i tal el

natae rigidae obscure vel sat prominenler nervosae. 5 minores 2—3.5
mm longae: sepala late triangularia 0.3 mm longa: petala 2 mm longa
lanceolala incurvata: slaminum filamenta 1—1.2 mm; antherae 0.5
mm:; mericarpia 1.b mm longa et crassa dense muricata: styli 1—1.2
mm longi.

Natal. Alf{red: Harding, Alexandra, WHEELER, 12,1902, sn. Br,
Lions River: Howick, 600 m, Woon. 12. 10. 1908, sn., .

i
!
1
;
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Fig. 8. a—d Mepidea setifera N, K. Br; e—h Alepidea basinuda Porr; i, k Alepidea

reticulata WEIMARCK. - a, ¢ pelals; b, ' stamens; e, g, i lop of fruils with sepals:

d, h, k transverse seclion ol mericarps. — a, b Jaconsz n. 63144, B; ¢, d Korze

n, 801, Proe, £ GALPIN n. 11,650, B g, h Pore-Evans (sa., Ml Anderson lo Sabies),
P — X 10, — IL. WEIMARCK del.

Weenen: Station Delta, 1.100 m, RupaTis, 16, 1. 1912, n. 1.577, G, K,
L, P, S Z.

Klip River: Hill near Van Reenen, 5.000—6.000 ft., Woon, 24. 3.
1895, n. 5.630. K.

Zululand: Ngassa. Woobn, 6. 11. 1913, sn., G, Z.

Transvaal. Wa k kerstroom: Volksrust, »Styfsickle Investigationss,
5,600 f1., Moca, 5. 1920, n, 7.423, P.

Middelburg: Withank Station, GILFILLAN, 12, 1905 (GALPIN n. 7.188},
Gr, ', — Bellast—Middethurg, Doipar, 21909, n, 4.817, P.

Barberton: Umlomali Valley, £.000 ft, Garpin, 1. 2. 1891, n. 1.290,
¢ Pl D O SR O S Between Nelspruit and Sibthorps, Davy, 26. 1. 1906,
n. 1.612, P.

Lydenburg: Walerval Boven, Moss, 31.3.1929, n. 17.502, J. —
Dullstroom, 6.600—6.800 ft., GaLrin, 30, 12,1932, n. 13193, B, K. P. — Mt
Anderson -Sabie, Evans, 25, 4, 1934, s.n., P.

Pietersburg: Woodbush, JENKING, 11. 1909, n. 7.443, K, T. — Hae-
nertshurg, Port, 9 1913, n. 4,656, K, T. Forest Station, Woodbush, vax
Dant. 12,1924 (Transv. Mus. n. 25.615), T. — Haenertsburg, RoGirs, 11, 1916,
n, 19035, Z. — Mountlain Home, Haenertsburg, 5.500 L, Mugray, 11, 1929,
1 JS+ 0 O

Wauaterberg

g: Twentyfour Rivers, ROGERS, 1.1920, n. 24.929, G. —
Hokpoort, 25 miles W ol Naboomspruit, GarLrin, 27,12, 1931, n. 11.650, B,
K. P. — Bank of Palala River. on Farm Jan Boven [Fall, 5000 ft.. Gavrpriy,
23. 12, 1934, n. 133.109(?), B. K, P. Six miles on Palala road, river side
edge of flat, Sayiers & GiLLeETT, 2. 1. 1936, n. 3.373, P.

AL basinuda is usually more slender than the other Iwo species of
the section. The stem, nude at the base, wilth nol so densely situaled

17 Rolaniska Noliser 1949,
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leaves in the upper part and with only slightly branched inflorescence,
is very characlerislic,

The malerial which has heen available 1o me conlains two dillerent
lypes. One of them. represented a.o. by GALPIN n. 1.290, PorT n. 4.656
and RupaTis n. 1.577. corresponds to the deseription of the [vpe with
its rather short petioles of the radical leaves and its dislinetly seabridous
stem. The olher type, to which a.o. GALpIN n. 11650 and ROGERS
n. 20929 belong. has long petioles and quile smooth stem.

Moss n. 17.502 is a divergenl form. It has large-sized. more pro-
minent bristles in the leaf-margins and has the involueral segmenls

purple or white with purple or pure whiles,

A. basinuda var. subnuda WEIMARCK. var. nova.

L. natalensis, J. B, Davy, 1932: 522, pp.

Spee. orig: RoGenrs no 11,859, 1.

Differt a typo: foliis rosulatis sal longe ciliatis, foliis caulinis paucis
[1-—7} minoribus.

Transvaal. Lydenburg: Graskop, Kowains Pass, Rocrrs. 11. 1915,
n. 14.839. J. Z. — Graskop. 4.750 ft., InvINE. 22, 1. 1921, n. 21. P.

The variety probably represenls a species different from L. basi-
muda, but the speeimens at hand do not allow a decisive opinion.
Externally the variely resembles A, Baurii rather much but is imme-
diately distinguished from this species by the involueral braels heing
10 in number,

16. Alepidea reticulata WEIMARCK. spec. nova.

A sefifera 1L Worrr, 1915 102, p.p A. ExcLER, 1921: 799, p.p. — B Davy,
19332: 522, p.p.

Spee. orig.s SentredTer no £ 748, S,

Ieon.: Fig. nostra 8§, i, k.

Caules singulares vel raro plures (12—j30—40 cm alli 2— 3 mm
crassi striati densissime foliati apice corvmboso-racemosi. Folia sat
tenuia: basalia petiolis 10—+ em longis supra canaliculalis basin versus

dilatalis instrucla: laminae 2,55 em longae 1.5—2.5 em lalae ovalae

obovatae basibus ovatae vel = cordatae marginibus longe seloso-den-
tatae el saepe setis interdentalibus praeditac; folia caulina lanceolala
longe setoso-denlala imbricata inferiora 1.0—3 cm longa superiora
sensim minora. Capitula numerosa in inflorescentia sat densa disposita;

bracteae involuerales (8 vel) 10 basibus connatae: 5 majores partibus

!
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liberis 4.5

5 mm longae oblongo-triangulares aculae— acuminalae
nervo medio erasso el nervis lateralibus reticulalis modice prominentibus
pracdilac, b minores 23 mm longae: sepala 0.6 mme: styli 004 0.5 mm
longi.

Transvaal. Potchefstroom: In gram. mont. Houthoschberg,
2.330 m, SCHLECHTER, J1.3. 1894, n. 4.748. B, BG4, Br, G, Gr; K, P, Pa, S
R R

Middelburg: Klemn Olifant River. 1.660 m, SCHIECHTER, 22. 12, 1893,
n. 1044, Z.

Lydenburg: Belfast. Davy, 6.2, 1904, n. 1.318, B. P.

Pietersbuarg: Woodbush Mts., Moss, 9. 1927, n. 15.556, I,

Sine loco: »Goda Hoppsuddens, WanrseRrG, L.

The cauline leaves. entirely covering the stem. the broad, evenly
cilintely dentate basal leaves and the short corymbous inflorescence are
characteristic features. A. reficulata diverges trom A. setifera an.o. by
the reticulately veined, comparatively broad involueral segmenls and
from A. basinuda by this fealure and by lhe densely siluated cauline
leaves,

Secl. V. Stellatae WEIMARCK. sect. nova.

Mericarpia dorso rugosa. folia rosulata marginibus subintegra
leviler dentala inacqualiler eiliata ciliis omnibus exstantibus praedita,
bracteae involuerales b vel praelerea 5 multo minores.

Clavis specierum.
A. Folia rosulala crassa inconspicue nervosa; bracteae involuerales partibus liberis
ovato-trinngulares 4— 6 mm longae 17. Baurii
A, Folia rosulata tenuia conspicue reticulato-nervosa. bracleae involucrales partibus

Liberis oblongo-triangulares 7 8 mm longae 18 stellata

17. Alepidea Baurii O. KTzE.

L. Bawrir O. KUNTZE, I18U8: 111, DUMMER, 1913: 17, Worrr, 1913: 99,
A ExcLeEnr, 1921: 798

Lociliaris § Baurii O KeNtze. 18080 110

L ocificres + lanceolata (0 KUNTZE, 1898 110

I lanceolata () KuNTZE, 1898: 111,

A natalensis J. M. Woon & M. 5. EvVANS, 1899: 255 JoMWoon, 1908: 161,
R. DUMMER, 1913 18, 1. Worrr, 1913: 100, — E. P. PHILLIPS, 1917: 105,

|, concinna R. DUssyenr, 1913: 19, — A, ENGLER, 1921: 798,
L longretliata L Scmisz ex I Worrr, 19132 101 (non fteagectliata 1 SCHINE
ex R DUMMER]. — A ENGLER, 1921: 748,

1. Kehmannit J. B, Davy, 1926: 37.
Ieon,: 9, a—e.
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Planta 20 50 em alta: caulis 1—2 mm diam, sulealus ad apicem
vel saltem parte superiore ercelo-patentim  ramosus durus T dense
foliatus. I'olia subcoriacea subtus obscure reticulalo-venosa marginibus
integra vel leviter denlticulato-serrala setis 3 -6 mm longis el pilis 1—2
mm longis inlerjectis ciliala: folia basalia rosulata; laminae ovatue
obovalo-oblongae apicibus rotundatae—subacutae basin versus sal ab-
ruple vel sensim in peliolum 1—2 em longum planum attenualtae: folia
caulinag amplectentia longe (7—=8 mm) setoso-ciliata adpressa inferiora
9

3 cm longa superiora minora, Bracleae involucrales 5 basibus ad
1, longitludinis connalae partibus liberis ovato-lriangulares 4 6 mm

longue obtusae—apiculatae interdum praeterea 5 minores ad 1 mm

longae; sepala 0.4—0.5 mm longa trinngularia; styli 1 -1.2 mm longi.

Cape. Umtata: Baziva, 2500 [t., Baur, n. 116, K.

Engcobo: Cala, 4.000 ft., PEGLER, 2. 1910, n. 1.668, B, P. — Cala,
4.000 ft., KoLeEg, 28, 2. 1910, n. 76, Gr.

Maeclear: Tsitsa footpath, 7.550 ft., GarriN, 5. 3. 1904, n. 6.637, B,
Gr, K, P. — Ugie, in rock ledges, 4.300—4.500 ft., BriTTeEN, 23,1, 1923,
n. 4.515, Gr. — Hopedale, Youna, 12,1924 (Moss n. 13.764). J. — Pomona
Ugie, 4.300 ft., GiLL, 2, 1928, n. 166, B,

MI. Currie: Ad lat. moni. Currie, 5.000 ft., Tysox, 2. 1883, n. 1.375,
B, Br; G, Ko Z.

UmzimKkulu: Insiswa, 6.600 ft.. SCHLEcHTER, 27. 1. 1895, n. 6472,
B.BE, G, 6rPx. T, Z.

Natal. Polela: Underberg, MclLrEAN, 3.1938, n, 613, P.

Inanda: ReEHMANN, 1875—80, n. 8.397, Z. — Inanda, Woobn, 6. 1879,
n. 251, B, G, K, Z. - Amawahgwa mountain, 6.000—7.000 ft., Woob, 5. 4.
1892, n. 4.587. K.

Lions River: Mount Gilboa, 3.000- 4.000 ft., WyrLie, 2. 1894 (WooD
. 6.243), K. — Dragle, 4.300 ft., Bws, 1, 1922, n. 3.309, N.

LEsteourt: Cathkin Park, summit of Little Berg, 6.000 ft., GaLpIN,
25.2.1932, n. 11.758, B, P. — Above Cathkin Park IHotel, Epwarns, 1. 1935,
{Bolus herb. n. 24.024). B. Tabamhlope, Mitn. summit, WesT, 16, 1. 1938,
n. 607, P. — Mooi River, FIsHER, 12, 1942, n. 431, N.

Weenen: Culvers, 6.000 ft., Brown, 3. 1924 (Rocers n. 27.775), G, Z.

Umvoti: Greytown, 3.420 It, Wyrnie, 1931 (Borus herb. n, 24.022), K,

Bergville: Mont-aux-Sources, 7.000 ft., Bavenr & McLEAN, 19, 2, 1926,
17112

Sine distr.: Foot-hills of Drakensberg, Game Pass, Burron, 10, 3.
1942, n. 55, N.

Basutoland. Qachas Nek: Qachas Nek Peak, WaITWORTH, 26. 6.
1946 (Bowrus herb. n. 23.394). B.

Orange Free Slate. Harrismilh: Harrismith, SANKEY. 19.9. 1905,
n. 62, K. — Platherg, PuTrTRILL, 10. 1. 1920, s.n., DP.
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Fig. 9. a—e Mepidea Baurii O krze: | 1 Mepidea steltela WeIMARCK, — a, f
petals; b, g stamens: ¢, h top of fruils with sepals; d transverse section of mericarp:
e. 1 part ol leal margins, — a, b, ¢ PEGLER n. 1.668, B; ¢, d Woon n. 251, B; {—i
Rupatis i L1493, S a—d, —h X 10; e. i X 2. — H. WEIMARCK del
Sine loco signif: Faku's Territory, South Africa ., SUTHERLAND,
s.n., K.

Alepidea Baurii was described by O. KUNTZE as . ciliaris (§ Baurii
and A. ciliaris v lanceolala. The author also says. however, that they
had better 1o be classilied as species. which in thal case should be
called A, Baurii O. KTzE and A, lenceolata O. KrzeE. T have nol been
able to lind any boundaryv belween the two types.

A natalensts Woob & Evans and A, concinna DUMMER have also
been unifed here with A, Baurit, as the types in queslion according lo
my opinion constitute one form series which morecover is not very
varving. A. Bauri is said to have enlire, 1. natalensis denticulate or
obscurely serrale leaves. A, concinna should be different from the two
preceding species by ils stem being »equally lealy throughout ils enlire
lengths,

The species has been repealedly mistaken for AL eiliaris DELAROCHE,
with which il. however. has not much in common. It has also been
interpreted as A, longectlinta SCHINZ, and this mistake was started by
WoLrr who made A, Baurii the basis of his A, longiciliata, The lrue
A longecilictaq SCHINZ ex DUMMER has 10 large involucral hracts and
stitt, evenly distribuled bristles in the leat margins wilh no smaller
ciha between them. Davy (1926) discovered this error and crealed a
further new name: A, Rehmanni DAvy,

18. Alepidea stellata WEIMARCK. spec. nova.

Spec. orig.: RUDATIS n. 1193, P
Icon.: Fig. nostra 9, —i.
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Planta gracilis 30- 50 em alla: caulis simplex 1.5—2 mm diam,
suleatus remole multifoliatus. Folia tenuin sat conspicue reliculato-
venosn marginibus integra vel exigue crenala dense cilinlo-selosa selis
4 6 mm longis el ciliis 0.5—2 mm longis allernatim disposilis pracdita;
folia basalia rosulala breviler (1—2 em) petiolata: laminae 3—35 cm
longae 1—2 em latae oblongo-spathulatae apicibus rotundatae—oblusae
apiculatae hasin versus sensim in peliolum planum 2—3 mm latum
allenualae; folia caulina amplectentia parva 0.5—2 em longa remote
disposita. Bracteae involucrales 5—6 ad '/, longitudinis connalae lobis
7—8 mm longac triangulariler oblongae. inlerdum lohi minores 1—2
(3 mm longi inlerjecti; sepala 1 mm longa anguste Iriangularia
acula: styli 1.5 mm longi.

Natal. Umzinto: Alexandra, Dumisa, 800 m, Buparis, 14, 10. 1910,
n. 1,193, G, K, P. Pa, 8, Z.

A, stellala differs from A. Baurii a.o. by the thinner. reticulately
nerved leaves and by The much longer. more acule involueral segments.

The name, A, stellata, alludes to the lorm ol the inflorescences
which by their long involueral bracls arve heaulifully stelliform,

Secl, VI. Heterotfrichae WEIMARCK, sccl, nova,

I'olia rosulala denlala, cilia denlinm stricta vel leviter curvata, eilia
interdentalia inflexa; bracteae involucrales 10 aequales subaequales.

Clavis specierum,
A Folin caulis pauea (0—3)
B, I'olia rosulata serrata

dentata
(.. Bracleae involucrales acutae—subacutae
1. Folia rosulata cordata —ovata  oblongo-elliplica
IZ. Bracteae involuerales partibus liberis in statu [ructifero 2—1 mm

longae
I°. IFolia tenuia oblongo-elliptica 19, ciliaris
F. Folia crassa ecoriacea ovala—obovala 20. delicatula

F. Bracteae involuerales in stalu fruetifero 6 8 mm longae
21, pilifera
D. Folia rosulata oblonga—Ilinearia 22, serrata

L Bracteae involuerales apice oblusae—rotundatac; planta 4+ 10 em alla
28, pusilla

B. I"olia rosulala lobata
G. I"olia rosulata cordato-ovata longe peliolain 24, duplidens
(. Folin rosulala lanceolala breviter petiolata 25, cirsiifolin
A, Folia caulis numerosa (+ 8) 26, allenualn

T ———
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19. Alepidea ciliaris DELAROCHE,

A, ciliaris F. DELAROCHE, 1808: 19, excl. syn. — J. L. M. PomeT, 1810: 288, -
. G, STEUDEL. 1821: 26 1sub nom. » Wepidea eillaris+). — A, P. & A, DE CANDOLLE,
1830: 87. — . N. F. Iherricn, 1810: 9335, (). W. SONDER. 1862; 53, excl. syn. —
(). KuntzE. 1898: 111 (sub. nom. »AMepida ciliaris-|. — R. Dilmmer, 1913: 12, p.p.
H. WoLFF, 1913: 103, p.p. — K. P. Priniaes, 1917: 105, p.p.
[¢on.: F. DELAROCHE, 1808 t, 1, — L. TRATTINNICK, I814: (. 204: 18235: | 7. —
A. ExcrLer & O, Drupe, 1910: 453, Fig. nostra 10, a—c; tab, 111,

Caules plerumque singulares parte superiore vel raro eliam inferne
ramosi 1—1.5 mm diam. lereles. Folia tenuia: basalia rosulata: petioli
2 4 vel raro ad 7 em longi applanali supra leviter canaliculali; laminae
ovato-oblongae—oblongo-ellipticae 3—5 vel raro ad 6 em longae 1—1.5
{—2] em latae basi cunecalae—ovalae —cordato-ovatae grande setoso-
dentatae—erenatae setis interdentalibus 3 5 mm longis inflexis prae-
ditae: folia caulina nulla vel pauca minuta lanceolala. Capitlula = longe

pedunculata: bracleae involucrales 10 basibus connatac: 5 majores
partibus liberis 3—4 mm longae aculae exigue nervosae: 5 minores
2—3 mm longae: sepala 0.7—0.8 mm longa {riangularia acula ereela;
petala c:a 2 mm longa: slaminum filamenta 2 mm longa filiformia;
antherae 0.5 mm longae obovoideae: mericarpia c:a 2 mm longa 1.5 mm
erassa muricalo-rugosa; styli 1-—1.2 mm longi,

Cape Province, Stullerheim: in rupibus in monte Dohne prope
Fort Cunynghame, 4,500 [1., BoLus, 1. 1896, n. 24.023, B.

Graaft Beinelt: In monte graminoso Koudvyeld, 5.000 [t., Bovrus, 12,
1872, n. 1.588. B. — In clivis graminosis montis Koudveld, Tysox, 1. 1879,
n. 125, Gr.

Somerset East: Mt Boschberg, 4.000 ft., MacOwax, n. 139, G, Gr, Z.

Stockenstroom: Katherg, 4.000—5.000 ft.. DrEGE, a, p.p., 1838,
G, K.

Basutoland. L eribe: Leribe, 5.000—6.000 ft., DigterLeEs, 1911,
3 5 17 A T 1 O L L e Coleaux de Thaba Bosin, Jusop, 1903, n. 1,925, Z.

~ Thabaneng, WarT & BRANDWLIK, 15. 2. 1927, n. 1.843. .

Sine Toco: »Caput Bonae Speir, ex herh. BurMANN, (. — »Capo,
Kreps: Go— »Cap. bo speis, TurNpera, 1774, S,

A, ciliaris is the basis of DELAROCHE's description of the genus
AMlepidea, DELARGCHE gives an eminently good and instructive deserip-
lion and reproduction of the species. He includes, however, BERGIUS's
Jasione capensis as a synonyvm and this is not correcl, as the species
in question, 1. eapensis (BERG.) DYER. is a species quile distinel from
AL ciliaris. Tt is here even referred to an other section, In later times
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the fwo species have been confounded by most authors, DUMMER 11913)
al last unravels the differences between the two species, (He has A, ca-
pensis under the name of 4. cordata E. MEY.]

AL ciliaris has thin, ovately oblong or oblong-elliplic leaves with a
flat peliole and coarse teeth Dbelween which long inflexed ecilin are
situated. — The differences belween A, ciliaris and the olher species
within the section is discussed under the differenl species.

20. Alepidea delicatula WEIMARCK, spee. nova.

Spee. orig.: ESTEROUYSEN no 1526, B.

Teon Taly nostra 1V,

Caules singulares vel bini vel eliam plures 1—1.5 mm diam. sub-
teretes vel leviler suleali parle superiore laxe ramosi. Folia subcoriacen:
basalia rosulata: petioli (2—)3

6 em longi semilereles supra canali-
culali: lamina 1-—2 em longa 0.5 1 em lala ovala obovata basi rolun-
data—subcordata marginibus grosse denlata dentibus longe ciliata el
ciliis interdentalibus inflexis praedita subtus obsecure reliculato-nervosa;
folia eaulina 0 vel pauca. Capitula longe pedunculata: bracteae involu-
crales 10: H majores segmentis 2 3.5 mm longae ovatae acutae sub-
obtusae obscure nervosae, 5 minores 1—2 mm longae aculae; sepala
(.4 mm longa (riangularia: petala 1.2 1.6 mm longa: staminum [ila-
menta ¢ 1.2 mm longa liliformia. antherae ovoideae 0.6 mm longae;
mericarpia 1.7—1.8 mm longa 1—1.2 mm crassa ovoidea verrucoso-
TUgOSit.

Cape. Prince Albert: Swartherg Pass, on S slope. 6.000 {t.. ESTER-
HUYSEN, 21. 1. 1941, n. 4.526. B.

Oudtshoorn: Top of Swartherg Pass, STOKOE, 12,1942, n. 8.807
(€ herb. n. 38.6591. B. €.

Uniondale: Formosa Peak, Lsteruvysen. 30. 1. 1941, n. 4650, B.

Ao delicatula comes AL etliaris morphologically near. L is dis-
tinguished [rom this species by its much smaller, thicker subcoriaceous
leaves, ils relalively long, semiterete petioles and smaller [Towers, The
obscure nelwork of the veins on the underneath side of the leaves is a
characterislic fealure.

A, delicatula is the only species of lhe genus which so far known
is endemie within the Cape proper.

21, Alepidea pilifera WEIMARCK, spec. novi.,

Spee. orig.: Woob n. 5.234. Z.
Ieon : Tab, nostra V.
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Caules singulares graciles — sal robusli 1 2.5 mm diam. suleali
parte superiore vel etiam e basi ramosi. Folia sat lenuia; basalia rosu-
lata: petioli (1—)2

H{—15) em longi supra canaliculati: lamina cor-
data 1.5 em longa et lata vel saepius ovata et 3 4 cm longa 1.2 -1.8
cm lala basi subcordala apice rolundala marginibus grosse denifala den-
tibus ciliis brevibus sat erassis e nervis inerassatis prominentibus munita
et ciliis interdentalibus inflexis vel squarrosis praedita; folia caulina 0—
pauca lanceolala grosse et remote dentata. Capitula = longe pedun-
culata: bracleae involucrales 10; 5 majores in statu florescendi c:a 4 mm
longae ovatae acutae

apiculatae in statu fruetifero 6—8 mm longae;
5 minores in statu floreseendi 3 4 mm longae triangulari-oblongae in
statu [ruetifero 5 6 mm longae; sepala c:a | mm longa oblongo-
Iriangularia acuta lennia; petala 1 mm longa: staminum filamenta 1—
1.2 mm longa filiformia; antherae (0.5 mm longae ovoideae: mericarpia
(non plane matura) 2 mm longa ovoidea: styli 1.5 mm longi anguste
coniei.

Natal, Pinetown: Pinetown, ROGERS, 12,1923, n. 25.113, G.

Estcourt: Nottingham Road, Woon. n. 5234, K, Z. — Tabamhlope,
6.000 ft., Wyrie (Woon n. 10.583), . — Tabamhlope Research Station, 5.000
ft.. WEsT, 8. 12, 1938, n. 907, L.

Weenen: Culvers. ROGERs, n. 28,194, Z.

Bergville: Mont-aux-Sources, near sumunit of Dooley, 7.000 [t.,
Baver & McCreax, 19.2. 1926, n, 171, K, Mont-aux-Sources, 9400 ft.,
SCHELPE, 19, 3. 1946, n. 1.351. N.

Alepidea pilifera comes morphologically close to A, eiliaris and
A. delicatula but is dislinguished (rom these species by the teelh of lhe
leaves being (riangular, more projecting and furnished in the top with
a short, stout bristle coming from a powerful., prominent vein — similar
lo the case in A. capensis. The involucre becomes much enlarged in Lhe
fruiting stage.

22, Alepidea serrata FckL. & ZEYH,

A serrata G, F. ECKLON & K. ZEYHER, 1835: 339, — D. N, F. Drerrich, 1840
Y30, E. G. Steunun, 1840: 48 (sub. nom. err. sAlepidea ferratas). — O. KUNTZE,
i898: 111, R. DUMMER, 1915: 13,

Ao moltenensis (. KuxTZE. 1898: 111.

A eiliaris var, o serrefa H, WoLre, 1913: 104,

Astrantin ciliaris LINNE FIL., 1781: 177, p.p. — J. A, Murray, 1784: 273. —
C. P, THUNBERG, 1794 49; 1818: 146. — €. L. 'WIiLLDENOW, 1797: 1369. — C. H.
PERSOON, 1805H: 304,

feon.: Fig. nostra 10, d f.
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Caules plerumque singulares ramosi remole foliali 1-—2 mm diam,
Folia tenuia: folia rosulata: petioli 2 —4 vel ad 8 em longi subtereles

supra canaliculati. laminae 2—5 em longae 4 8 mm latae basibus
rolundalae late cunecatae marginibus setis interdentalibus ad 7 mm
longis inflexis praedilae vel obluse crenato-serratae. Folia caulina
pauca  sessilin lanceolata.  Capitula = longe pedunculata: braeteae
involuerales 10 basibus connatae: 5 majores parlibus liberis 3—5 mm
longae aculae—subaculae obscure prominenter nervosac: 5 minores
1.5—2.5 mm longac. Sepala 0.6—0.7 mm longa Iriangularia acuta;
petala 1 1.2 mm longa lanceolata; filamenta staminum 1 mm longa;
antherae 0.0 mm longae obovoideae: mericarpia 1.8—2 mm longa 1—
1.2 mm crassa dense verrneulosa: styli c:a | mm longi filiformes.

Cape Provinece. Somerset Easl: In mont. Somerset East. Mac-
OwWaAN; s, Z. Boschberg. ScorT-ELLioTt (GALpIN herb. n. 123), P.

Fort Beanfort: Katriviersberg et Winterberg, ECELON & ZEVHER.
1836, n. 2.188, p.p.. C. G. K, L, Pa, §.

Stockenstroom: Katberg, 4.000—5.000 [t., DriGE, a, p.p.. 1838,
G. K.

Stulterheim: In monte Dohne prope Forl Cunynghame, 4.200 ft.,
Borus, n. 10,099, B.

Cathcarl: Thomas River, LEiguroxn, 15. 1. 1847, n. 2,789, B.

Queenslown: 1.000 ft. Porrs, 2. 1915, n, 1.879, B. — Queenslown,
GREAVES, 5. 1945, s, Gr,

Molteno: Molteno, 1.800 m, Kunrzk, 23,2, 1884, sn., K, Z.

Xalanga: prope Cala, 4700 ft., Borus, 22,1, 1896, n. 10.100, B. —
Cala, 4.000 ft,, PEGLER, 2, 1910, n. 1.671, B, Kk, P. — Cala, 4.000 ft., SISTER
ADELRICA, n, 19, Gr.

Hersehel: Withergen, auf steinigen Felsen und felsigen Bergplatten,
7.000--8.000 ft., DrEGE, b, S.

Natal. Klip River: Montaux-Sources, Chain Ladder. 9.000 ft.,
SCHELPE, 28. 3, 1944, n. 1.441, N,

Basutoland. M alcteng: Pentes de Ia montagne Laibopile. Likhvele,
DIETERLEN, 2. 1915, n. 1.087, ¢, P, Pa.

AL serrade has the leaf-laminae lincar or narrowly lanceolate either
aculely denlate with long bristles in the lop of the (eeth or obtusely
crenale with no or only very short bristles,

AL serrata comes morphologically near A, ciliaris, and long-leafed
forms ol Lhe latter species may be difficull o distinguish from 4. serrata.
In A, ciliaris the leaves have heir grealest breadth in the middle. are
never less than 10 mm broad and the pelioles are broad and flat, whereas
AL serrata has linear or narrowly lanceolate laminae nol exceeding 8 mm
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FPig. 100 Mepidea ciliaris (L. FIL} DELAROCHE; d—I Mepidea serrata ECKL. & ZEYH.;

g—i Mepidea pusilla WEIMARCEK. a, d, g top of fruits with sepals; b, e, h fransverse

seclion of mericarps; e, f, i parl of leal margins. — a—c BoLus n. 24023, B: d f

PEGLER n. 1.671, B; g—i STapLes n. 249, B. — a, b, d; e, g, h X 107 ¢ [, 1 X2, —
I WEIMARCK del.

in breadth and semiterete petioles. Petals and stamina are smaller in
A. serrata than in A, ciliaris.

A. serrata var. cathcartensis O. K1ZE) WEIMARCK, comb. nova.

A, ciliaris var, catheartensis O, KusTze, 1898: 110, . Worrr, 1913: 104,
Ao eatheariensis O, Kunree, 1898: 111.

Differt a typo: loliis rosulalis (2 J4 10 em longe peliolatis, lami-
nis linearibus 5 8 em longis 0.4—0.6 mm lalis basibus cuneatis—
rofundatis apicibus oblusis marginibus remote crenato-dentatis denti-
bus obtusis —aculis ecilintis vel ciliis brevibus praedilis.

Cape Provinee. Stutterheim: Mountain above Dohne, 4.000 ft.
FLANAGAN, 3. 1894, n. 2,292, B, €, K, 2. — Top of Kologha Range, Dohne,
4.600 fl., Acocks, 8. 2. 1943, n. 9.803, P.

Cathcecart: Catheart, 1,400 m. Kuntze, 26, 1. 1894, sn., K. Slope
of mountain above Toise River Railway Stalion, 2.500 fL, FLANAGAN. 3. 1844,
. 2329200k

Queenstown: Hangklip Min., 5000 ft., Gacein, 101894, n. L3770,
G

Wodehouse: 7% m. §8E, of Clonvilla, 5:500 ft., Acocks. 25.2,
1946, n. 12.520, L.

Natal. New Ilanover: Alberl, CoopeER, 1861, n. 680, K.

A, serrala var. catheartensis has a very slriking appearance by ils
elongaled petioles and linear laminae, the teeth of which have a short
bristle only or are quite unarmed.
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23. Alepidea pusilla WEIMARCK, spec. nova.

L Gedpini forma E. P. PHILLIS, 18170 105.

Spee, orig,: GALPIN n. 6.639. P

leon.: Fig. nostra 10, g—i; tab. VL

Planta pumila 4—10 em alla: caules singulares 0.8-1 mm diam.
IFolia basalia rosulata: petioli 2—1 em longi supra canaliculati basin
versus marginali: laminae 8—15 mm longae 4 -7 mm latac ovalae sal
erassae obhscure nervosae marginibus subintegrae — leviter sctoso-
crenulato-dentatace et setis interdenlalibus praedilae: caulina paueca (vel
nulla) parva anguste laneeolata amplexicaulia adpressa. Capilula pauea
breviter pedunculata: bracteae involucrales majores 5 partibus liberis
4.5—5 mm longae ovalae prominenler reliculato-nervosae. minores 5
vel pauciores 1—2 mm longae: sepala 1T mm: siyvli ad 2 mm longi.

Cape Provinee, Barkley East: Wiltebergen, mtn. swamp near sum-
mit of Ben Mac Dhui, 9.700 £, Gavrein, 11. 3. 1904, n, 6.639, B, C, Gr, K. P.

Basutoland. - Basutoland, Drakenshergen., STokor, 1. 1928 n. 1.540
p-p. Po— »Basutoland ., Starres, 10. 1941, n. 249, D,

AL pusilla comes near A, ciliaris bul diverges Irom this speecies a.o.
by ils leaves which are thicker. have a hardly visible nelwork of veins
and the crenulate teeth of which have usually no bristles. The 5 larger
imvolucral bracls are ovale. rounded in their top and have prominent,
reliculate veins,

24, Alepidea duplidens WEIMARCK, spee. nova,

Spee. orig.: TyYSoN n. 1.373, C

Ieon.: Fig. nostra 11, a—e: tab. VII

Caules 30 40 em alti parte dimidia superiore ramosi remoie [oliati
1.5 mm diam. longitudinaliter suleali. Folia sal lenuia: basalia rosu-
lala: petioli (5 —)10—15 vel usque ad 20 em longi teretes supra canali-
culati: laminae ovaltae—cordato-ovalae 2 3.5 cm longae 1.2—2 cm
latae grosse dentatae lobulatae dentibus bifidae acuminatae—aculea-
lae et setis interdentalibus 4+ 6 mm longis inflexis praeditae; folia
caulina pauca amplexicaulia vel breviler petiolata lanceolata adpressa.
Capitula longe pedunculata sat magna: bracleae involuerales 8 vel 10
subaequales basibus connatae partibus liberis 45 mm longae ovalae
apicibus rotundatace prominenter reticulato-nervosae: sepala 0.6—0.7
mm longa angusle triangularia acuta: antherae 0.6 mum longae oblongo-
ovoideae: mericarpia 2.4—2.5 mm longa 1.7- 1.8 mim crassa ovoidea
verrucoso-rugulosa: stvli 1 mm longi.
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Fig. 11 a—e Mepidea duplidens Weivarck, (—k AMepidea atenuata WEIMARCK, —
a, f petals: b, g stamens; ¢ h top of fruits with sepals; d, 1 transverse seclion of
mericarps; e, k part of leaf margins. a, b GooseExs no 320, ;e e Tysox n. L3735,
P; £, g GALPIN n. 12455, B; h—k GALPIN n. 12.1455, P. a—d, fF—i X 10;e, k X2

H. WEIMARCK del

Cape Provinee, M aclear: Maclear, MURRAY, 2.5 1919, n. 23, Gr.

Mt. Currie: Kokstad, 5.000 ft., Tvsox. 2. 1883, n. 1.373, C. L. — ML
Currie. common along streambank and in vleiveld, GOOSENS, 25, 2, 1930,
n, 320, P.

The elongale pelioles ol the radical leaves and above all the coarse
marginal tecth 2-cleft in the lop are especially characleristic ol this
species. The involueral segments are ovate and furnished wilh prominent
reticulate veins.

25. Alepidea cirsiifolia  SCHLECHTER & WoOLFT,
R. scurecnter & H, Worrr in WoLrr, 1913 99,
Icon.: Tab. nostra V.

Caules plerumque singulares vel etliam bini parle dimidia superiore
ramosi remole foliali 2 2.5 mm diam. longitudinaliter suleati. Folia
sat tenuia: basalia rosulata: petioli 1— 3 em longi subplani: lamina
(6—18—12 em longa lanceolata basi anguste cuneala marginibus pro-
funde irregulariter lobalo-dentata lobis acuminatis cilialis el dentibus
minoribus ciliatis munita cilits interlobatis inflexis praedila: folia cau-
lina: pauca lanceolala sessilia. Capitula + longe pedunculata: bracteae
involuerales 10 hasibus connalae, 5 majores segmentis liberis 4 min
longae ovatace subaculae oblusae obseure nervosae, b minores ca 2 min
longae aculae. Sepala 0.6- 0.7 mm longa triangularia acuta; petala 1 mm
longa: staminum f(ilamenta 0.7 mm; antherae 0.4- 0.5 mm ovoideae;
mericarpia 2.2 2.3 mm longa 1.6—1.8 mm ecrassa dense verrucosas
styli 1T mm longi.
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Cathcart: Tairford, CATTERRELL, 12. 1916, n. 186. Gr.

ILngeobo: Juxta rivulos in page Engcobo, 3.250 [t., Borus, 15. 1. 1896,
n. 10.098, B. K. — Engcobo, 3.000 ft., FLavacan, 1896, n. 2.789, P,

Matatiele: Ad lal. monlium pone Malatiele, 5.000 fL., Tyvsox, 1. 1881,
n. 1.618, B. €, K, P.

A. cirsiifolia was described on SCHLECHTER n. 6.375 as tvpe. This
colleclion has nol been available to me huf the description given by the
authors corresponds well to the speeimens quoted above.

A. cirsiifolia comes A, serrata morphologically near bul is larger,
has larger leaves wilh broad pelioles and lobate margins,

26. Alepidea attenuata WEIMARCK spec. nova.

Spec. orig.: GALPIN n. 12455, P.

Ieon: Fig. nostra 11, £ k: tab. VILL

Caules singulares vel pauei graciles—sat robusti 1.2—2(—3) mm
diam. longitudinaliler striati. Folia subcoriacea: basalia longe peliolala,
petioli (2—)4—18(—25) em longi semilereles, laminae 2—35(—10} em

longae 8-—18 mm latae ovalae——oblongac(—lanceolatae] basibus rotun-
dalae——subcordalae reticulato-nervosae marginibus serralae inarmalae
vel saepius dentibus in setam vel spinulam 2—3 mm longam exeuntes
et setis interdentalibus praedilae; caulina numerosa ima petiolata cetera
sessilia lineari-lanceolala serrato-sctoso-dentata adpressa. Capitula sal
breviter peduneulata: bracteae involuerales 10 basibus eonnatae. 5 ma-

jores 4—6 mm longae oblongae aculae, 5 minores 2.5—3 mm longae;

sepala 0.4 mm: siyli 0.8 mm longi.
Transvaal. Krugersdorp: Florida, Moss, 18 2. 1923 n. 7.456. J,
Lydenburg: DBelfast, TlurcHiNsoN, 31.1.1929, n. 2,757, B, K. —
Dullstroom, 6.500--6.660 [, Gavein, 62,1933, n. 12455, B, K, P,
Pictersburg: Woodbush, Wacir, 1. 1923 (Transv. Mus, n. 23.061). T.

Swazicland. Inter Dalriach et Oshoek, 5200 ft., Borus, 1. 1906,
n. 11,918, B.

Alepidea attenuata differs from olher species within the seetion a.o,
by ils numerous, narrow cauline leaves. The species has the very elon-
gate petioles of the radical leaves in common with . duplidens and
also with ceriain forms of A. eiliaris.

*
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Index of exsiccated Alepidea specimens.

ACOCKS L5A8 grocilis (v major . 9710 amatymbica v aquatica. 9803 serrala
v ocathcartensis. 10070 setifera. 100231, 11211 acutidens. 11064 capensis. 11353
acutidens v dispar. 11366 longifolia ssp lancifolic. 11464 Woodn. 12256 longifolia

ssp comosda. 12520 serrata v cathcartensis Apavs 131 capensis ADAMSON 12
gracidis v majorl. — ALEXANDER 1385 capensts ALLsor 4 sefifera 176, 498, 516
gracilis (v najor)

BacnMany 912 gracidis. — BAUR 116 Banrii. — BAYER 397 gracilis (v major|. —
BAYER & McCLran 16 selifera. 171 Banru el pilifera. 287 Thoded BEETON 173
amalymbiea. 209 setifera. — BEwWS 265 gracilts v major|. 3.309 Baurii. 3512 setifera
— Bevricn 81 gracilis (v majori. — BoLus 1588 capensis el ciliaris. 10095 ama-

tymbica. 10098 cirstifolia. 10,099, 10100 serrata. 11.918 atfenuafa. 11919 selifera.
15411 Thodei. 16,115, 24.027 capensis. 23394, 24.022. 24024 Bauri. 24.023 etliaris.
24.025 longifolia ssp comosa. 24026 gracidis v major). — BREMEKAMP & SCHWEIC
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KERDT d24 gracitis (v major|. Brivren 14, 1266 capensis, £.515 Baurii, Bruck
28 longifoliae ssp angusta. — Breer & Kimes 6 gracilis (v omuajor), BrenaNan 16
gracilis (v omajori, Brrenecn 3477, 4461 B, 4.582 capensis, — Buwrr 2716 longi-
folic ssp propingue, 1025 fongifolia ssp coarcltala. — Burton 5h Baarii,

CATTERRELL 186 cirsiifolin, — CECIL 173 grocilis (v major). — CHANDLER 2,330
longifolia ssp Swynnertonii, - CHIPPINDALL 326 gracilis. — Conp 2,790 amatymbica,

Conn & Bruck 3635 longifolic ssp comosa. — Conb & DYERr 2.791 setifern.
Copn & Mernren 307 gracilis (v major). CoMPTON 44548, L4635, 155681 capensis,
- ConNnraTI 321 longifolin ssp comosa, CoorERr 680 serrata v cathcartensis,
1ATS eapensis. 2012, 3.502 longifolin ssp angusta.

DALy & SOLE 38 capensis. Davies 377 longifolin ssp propingan, — DAvY 1,318
reticaltata, 1 1S gracilis v omajor), 1612 basinuda. — DIETERLEN 32 amalymbica,
A1 eiliaris, 440 setifera. 1.087 serrata. — DIMOCE-BROWN 380 gracilis (v majori. —
DomGe 4817 buasinuda. — DRAKE-BROCKMAN 197 longifolia *propingua. DuTHIE
271D capensis. DyYER 271 acatidens. — DYRE 5.642 Thodei. DUMMER 3306 longi-
Jolia ssp propingua et ssp Swynnertonii.

ECKLON & ZEYHER 2,187, 2.669 capensis. 2188 serrala. 2189 amalymbica el
Macowani. — ESTERNUYSEN L5326, 1650 delicatula. 10.231 amatymbica. 13.59 capen-
sis. - - EvLES HERB. 4.509 longifolia ssp Swynnerlonii. 7.004 gracilis (v major).

Fisuer 265 gracilis (v major). 131 Baurii. — FLANAGAN 261 gracilis v major],
2,106 Galpindi. 2,277 amatymbica v agquatica. 2.292 serrata v catheariensis. 2780
cirsiifelic. — FLOYD 16 capensis. — FOURCADE 586 capensis. B. E. & T, FRriEs
301 massaica. 3127, 3128 gracilis (v major). 3.130 capensis. — TH, Frirs, NORLINDH
& WEIMARCK 2,683, 3.561, 3.740 longifolin ssp Swynnerionii. 3731 gracilis (v major),

GALPIN 125 serrafa, 818 gracilis. 1.290, 7188, 11.650, 13195 basinoda, 1341,
G641, 805, 11766, 12200 amatymbica. 1.770 serrata v catheartensis, 2.885, 100116,
L6249, LEA60,0 LEOSE graeilis (v omajfor). 6,217, 9751 longifolia ssp comosa, G637,
11708 Baurdio G638 Galpinii. 6,630 pusilla. 6.640 Thodei. 8357 Macowani, 84985,
13,299, 18,771, 1361, 14400 setifera. 11992, 14001 Tysonii. 12400 attennalea, 13370,
13371 longifolia ssp lancifolin.  — GERSTNER 3.094, 4.607, +.607, 4.608 amalymbicu.

D900 gracilis (v major), GILL 166 Bauwril. — GOETZE 32 longifolie ssp propingua,
— GOOSENS 320 duaplidens. GrAHAM 1Y) sefifera. 2811 longifolia ssp coarctata, —
GREENWAY 7.650 longifolia ssp coarctata.

HANDLEY 31 gracilis. HARVEY 172 longifelia ssp coarclala, — HERBE NORM,
AUSTR.-AFR. 1L.276 amalymbica ¢t Macowani. — HiLL 2532 massaica. HisLor 22
setifern. — Horsmeyer 77 longifolia ssp comosa. HoLT 41 gracilis (v majory. —
HomBrLE 1.230 longifolia ssp propingua. HorxBY 518 longifolia ssp propingua. -

Huremyson 2.6238 longifolia ssp comosa. 2,732, 2734 selifera. 2.757 altenuata.

Irving 21 basinuda v subnuda.

Jaconsz G344 setifera.  — JENKINS 7443 basinuda. 9.858 longifolin ssp comosa.
10331 setifera. — JOUNSON 191 longifolia ssp propingua, — JUNoOD 9220 43097, 5.508
gracilis. 1.925 ciliaris, 2,683 gracilis (v major).

KEET 673, L1699 capensis. — KOLBE 75 amafymbice v agualica, 76 Bairil, —
KoTze 891 setifera.

LEIGITON 24631 capensis. 2,789 serrata. -— LETTY 241 gracilis (v major). —
Lmsensrna 2401 gracilis, LonG 1235 capensis. — Lucanrn 353 massaico,

LyNes 84 fongifolia ssp propingua. 139 longifelia ssp Swynnertonii. 175 massaica,

I8 Botaniska Noliser 1999,
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McCALLEM 137 gracilis v majorl. — MoCLEAN 243 amatymbica. 518 gracilis
vomajor). 613 Bauri. 615 acutidens. — MacOwan 130 capensis ol cdiarss. 1117

amatymbica v aguatica et Macowam. 1.120 Macowani MarroTi 6012 Macomwan
MERWE 332 gracdts v major . — MuNe-RepHEAD 4263 longifolia ssp propinguda
— Mot 3,175, 6.800 gracilis |v major|. 3885 longifolia ssp comosa. 7423 basinuda
Moss £.045 Woodn. 5273 capensis. 74506 attenuata. 137640 Baura. 11012, 11973,
15,703, 16108, 16,109, 17.500, 17.501, 19154 gracilis (v major). 13317 Macoweam
13006 reticulata. 16,642, 17499 setifera. 17502 basinuda. 18116 amalymbica.
Moss & RoGERs 1.131 longeciliatn. — Mulr 623 capensis MURRAY 2 hastnade.
23 duplidens. 16D longifolia ssp angusta. — Myres {80 longifolia ssp Swgnnertoni
NAPIER 623 massaica. 1.900 longifolia ssp propingua. — NATAL Hrnrs 11,945
longtfolia ssp propingue. 28012 longifolia ssp angusta. — NATIONAL HERR. PRE
TORIA 590, 16071 gracths (v major). 19014 gractlis. — NORLINDH & WEIMARCK
1454 gracilis v major!
OBERMAYER 287 longifolia ssp angusta. 280 sefifera. 2,062 graciis (v major .

PapENDORE 228 longifolia ssp. comosa PATERSON GOY. 870 capensis. —
PEGLER 333 gractlis |v major). 1668 Boauarir. 1670 amatymbica v aguatica. 1.671
cerpata. — PENTHER 2808 yraciis v, major). — Prieies 5U8, 666, 22 417 sefifera.
723 amatymbice PLANT 7 grocilis (v meajor) Pott 4.656 basinuda, — PoTrs
1.879 serrata. — Prrves 70 longtfolia ssp propingun

RApEMACHER 8147 longeciliata REFMANN 348 capensis. 63049 6.971 gracilts
v oargort. G849 setifera. 6866 amatymbica. 8397 Bagrii. — REPTON 906 gracilts. —

Riva 1.626 pedunculoris. — RoGeERs 1530 14900 £.841, 504030 11491 14474, 17195,
18588, 18.711, 200174, 22,622 23583 25320 gracilts (v major|. 10077 longifolia
ssp comosa. 1839 basinunda v subnuda 19035, 20929 Dastnudoa. 21101 gracilis
25478, 2TAGL capensis. 27775 Bowrd. 27 800 amatymbica et longifolia ssp comosa.
SRLA, 28194 pilifera. — Rupatis 241, 1.337 gracilis (v major). 1193 stellata. 1.377
amalymbica. 1.577 basinudn. 1878 amatymbica v pucrobracteata

SALTER G762 cupensis. — S1 Cralg-THoMpsox 490, 707 longifolia ssp pro-
P SANKEY 62 Beurii. 73 sefifera. — SCHYLPE 97 amatymbica. 423, 1482
setifera. 1350 Thodet. 1351 pdifera. 1441 serrata. — ScumiMprr 7, 512, 5569, 848,
1241 peduncularis. — SCULEcHTER 20109 capensis. 2676 capensis v fenella. 1034
Tongifolin ssp angusta. 1044 longecibiata et reticalata. 1724 G407 gracilis v magor, .
4748 reticulata. 6375 cirsitfolia. 6472 Bawrtio G501, 6950 amatymbica 6560
Weoodii. — SCHONLAND 320, 3186, 3611, 3.750. 4458 capensis. 4161 acutidens. —
Seorr  Lectorr 7041 longifolia ssp propingu. SISTER  ADELRICA 19 ser-
rata, — SLADE 13 massoicad. SMIT 100 sefifera. — SMITH 37710 5640, 5.666,
5748 gracilis \v major . 8251 A amatymbica. — Smuts & GuoreTr 2256 gracilis
v omajor|. 23630 2412 selifera. 3373 basinuda Sousa 1268 longifolia ssp pro-
pingua. S0 RHODESIA GOVERNMENT HERB. 3.208 gractlis v major) STAPLES 219
pusilla, — STEWART 60 gracilis (v major). — STOROE 1540 Galpina et pusilla. 1.541
longifolia ssp comosa. 7.601 capensis. 8.807 delicatula. — Storz 2485 longifolia ssp
proputgua STOsY 670 gracilis (v mujor SyMons 44 amatymbien

TrEAGUE 212 gracdis |v major Toone 322 longifolia ssp comosa. 526 seli-
fera. 849 capensis. — Tuosas 1.859 longifolia ssp coarclata. — THOMSON 10,180
longifolia ssp coarctata, — TrRANsVAAL MUSEUM HERR. 5111 7.666. 9519, 9887,
10,458, 19139, 30.816 gracilis v major . 3309 amatymbica. 9.170. 10331, 17434,

26,899 setifera. 15.006. 16.974 longifolia ssp angusta. 23.061 altennata. 23359, 25.276,
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25287 capensis. 25,615 basinuda Tyson 125 ciliata. 1.275, 1.465 Tysomii. 1.277,
2736 gracilis v major . 1361, 1704, 2737 amatymbien. 1373 duplidens. 1.375 Baurn
168 cirsitfolio

WALTERS 2.765. 2771 longifolia ssp Swynnertonu WaATT & Branpwrin 777
gracitis (v major), L8134 ciliaris Were 93 longifolin ssp propingua. — VERNAY
EXxrepition 16,460, 17.245 gracilis v major.  « E. WEST 32 capensis. 607 Baurn
O WestT 96 acutidens. 175 amatymbica. 907 pitifera. WuvTe 95 gracilis (v major|
156, 247 fongifolia ssp coarctala, — WILLIAMSON 21 gracilis v nafor) WiLMs
A66, 1996 Tengifolia ssp angusta. 567 longectliata. 1995 longifolia ssp comosa.
Woon 211, 8467 longifolia ssp comosa. 251 Baurii et gracilis (v major). 8.185 ama-
tymbica. 1.813, 11.141 Woodii. 3.502, 5985, 7101 setifera. 41587, 6.243 Baurii. 5315,
3745 longifolia ssp angostee D234, 105683 pilifera. 5616, 7.885, 9015, 9414, 9.790,
10953, LL0HO gracilis (v major). 5630 basinuda. 9.552 acutidens DE VRIES 124
gracilis v major)

ZEYHER 00 capensis. 728 amatymbica.

Index of the names.

Alepidea acutidens 218, 239, 244, 215% Alepidea eirsiifolia 218, 254 261, 262, T. V

246, T, 1L — coarctala 217, 233
— v. dispar 2457, 246 < comosa 217, 229
camalymbiea 217, 219, 221%, 222, 223,  — concinna 251, 253
234, 218, 289, 230, 234 congesta 218, 233
— — v. aquatica 221, 222 — cordala 217, 239, 256
— — v, vordata 219 delicatula 251, 256, 257, T. IV
- — v. microhracteata 222 duplidens 218, 254, 260, 261%, 202,
— angusbifolia 218, 230 T Vil
— aqualica 221 fercatas 257
— attenuata 218, 254, 261%, 262, T. VIII — Fischeri 218, 232, 234

basinuda 246G, 248, 249 250, 251 — Galpinii 217. 239, 242, 243%. 260
— — v subnuda 219, 246, 250
— Baurii 244, 250, 251, 253%, 254 -

clavecescens 218

gracilis 217, 223, 225%, 228

calocephala 218, 236 - v. major 224, 225% 228
capensis 217, 239, 241, 242, 243%, 245, Jacobsaiae 217, 246, 218
250, 206, 257. T, 1 — Jenkinsn 229
o, v. cordata 239 — lancealata 251, 253
— v. tenella 242, 243* longeciliata 217, 239, 243, 244 245%,
catheartensis 259 253
cilinris 217, 229, 239, 241, 242, 253 longicilinda 218, 243, 244, 251, 254
204, 265, 256, 207, 258, 2h9", 260, longifolia 217, 222, 233 224, 228, 9240,
2062, T. T 233, 238
— — v, Baurii 251, 253 — — ssp. angusta 228, 230, 231=, 232
— — v, cathearlenss 259 — ssp. coarclala 228, 231% 233, 236
— v. ‘cordata 239 — — &5]. comosa 228, 229, 231, 232
— — v, lanceolata 251, 253 — — ssp. lancifolia 228, 231+, 232, 233
— — v. lalifolia 239 ssp. propinqua 228, 231F, 233, 234
— — v. normalis 229 — ssp. Swynnertonii 228, 232, 233,

— — v, serrala 257 236
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Alepidea longipetiolata 218

- peduncularis 217,

201k, 222, 223

2854, 236

Macowani 218,
2938,

mollenensis 257

massajiea 28,

229, 248, 250.
293, 235%

natulensis 217,

— v. Fischeri 234
pilifera 254, 256, 257. T. V.

- propingua 218, 224, 233

- serrata 217,

pusiila 218, 254, 2597, 260, T. VI
Rehmannii 251, 253
retieulata 218, 246, 248, 219+,
Schlechier: 218, 243
242, 954, 257, 258.
262
e,
setifera 217,

catheartensis 259
2406,

I.

248, 249 250,

250, 25

259+

251

WEIMARCK

Alepidea stellata 218, 251, 2537, 254

— Swynnertomi 218, 242
- fenella 218, 242
— Thodei 218, 223,
— Tysonii 218,

Woodii 217,
— Wyliei 218.

286, 237

, 237, 238,
223, 238, 239+
224

223

239+

Astrantia ciliaris 217, 238, 241, 257

Eryngium amathyvmbicum 219
— caffrum 229

- pedunculare 236

Jasione capensis 217, 239, 211, 242,

i 1)

(]




BoTtaniska Noriser 1949, HAFTE 4. Lunp

Illegitimate Names in Nitella mucronata
(Braun) Miquel.

By S1GurD OLSEN.

In » Fragmenle einer Monographie der Characeen: BRAUN (1882 1)
has dealt with Nitella muecronala sens. lat. in o way which
recently (Woon 18948) has been misinterpreted resulling in some no-
menclatural anomalies, which must be designed as illegitimale and
therefore has to be rejecled. When this is brought to light it is in order.
as soon as possible. lo elucidate mallers with the intention ot possibly
avoiding lurther complications and besides thereby avoiding that the
charophylie synonyviny, beforchand heavily charged, is additionally
increased by absurdities,

BRAUN wriles (1882, p. 50):

28. N. mucroNaTa A Br., Charac. Afrie. p. 810; Chara mucronata A. Br.
in Ann. d. scienc. nal. 1834 p. 351,

. robustior A Rr. Charac. Afric. p. 810: N. mucronata kulz. Phye,
germ. p. 256.

i tenuior A. Br. Le. N flabellata Kutz. Phye. germ. p. 318: N. mucronata

subsp. flabellata A Br. in kryvpl. FL Schles. p. 398.
. (subspee. Li var. 7 letopyrena Ao Br. mser. 1858,

Hereatter a delailed deseription follows (p. 51) ol v letopyrena,
bhased on a collection from Virginia, and a comparison is made with
a form from »Sierra madri-. BRAUN continues:

U In previous papers (StUurD Orses 14 Hory ar Ravtziey & Sicurp OLsEN
1949 Fragmente was dated 1883, just as in Woob (1948), bul the dating ought
1o be 1882, The disagreemenl is due to the fact that the volume of 1882 ot Abh. d. k.
Akad. . Wiss. zu Berlin was dated 1883, whereas it has been found that the sepa-
rates were dated 1882 When the two papers mentioned were published, there was
no access to a complele capy ol the separate. — The author prefers to gquote
Fragmente as BRaun & NORDSTEDT, but n the present paper BRAUN and NORD-
STEnT are quoted separately just as in Woon (1948
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229, 2 Subspee. Wahlbergiana. N. Wahlbergianae Wallm. Welenskaps
Akad. in Stockh. Handl. 1852 p. 254: Charac. Europ. exs. no. 56. Tal, ¥,
Fig. 129.

NORDSTEDT (p. 51) to this added a note, from which appears
thal BRAUN usually interpreted Wahlbergiana as 1. heleromorpha capi-
talifera of {5 tenior. BRAUN's text goes on:

»30. ¢ Subspec. L var. pirgatee A, Br. Charae, Afric. p. 812; N, virgata
Wallm: Le. p. 249, — Tal, V, Fig. 130.»

After thus having enumeraled what he comprises in Nitella mucro-
nata sens. lal. BRAUN'S statemenis of the geographieal distribulion of
the individual taxonomic groups follow, As lo LEurope this is done
rather summarily (e.g. »Schweden, ¢ ¢t § 1., ¢ m, z. r.» or »Schweiz .
(@ zB. bei Thurgau).»], whereas lhe informations of the distribution
for Africa (p. 52), Asia (p. 52} and parlicularly for North America
pp. 52

54} are less summary by far, From North America slatements
of oceurrence of the following forms are given:

1. =z robustior f. longifurca (p. 52). which is stated from the River Mer-
rimack. The plant from here is described in detail. to which NorbstepT
{p. 53) added a note, in which he emphasizes thal this [. heleromorpha is
at least closely related to subspec. Wahtbergiana (»wenigstens in die Niihe
von subspee. Waldbergianas ),

2. &, tenuior (p, 3), which is stated from Cambridge, Mass. and from
Texas.

3. L. tenuior var, pachygyra (p. 53; in the explanation of figures p. 205
of plate I, figs. 39 —41 given as N. mucronata var. tenuior pachyqgyral. which
is mentioned from Mexican Boundary and from Texas. This variety is
thouroughly described pp. 53 —54.

4. v leiopyrena, which is recorded from Virginia and [rom Sierra Madri
N.W. of Mexico.

In his survey ol the stated species of BRAUN from North America
Waoop (1948, p. 333) enumerates among others:

N. mueronata subsp. pirgata
var. leiopyrena f. robustior longifurca
var. pachygyra f. tenuior

By comparison with what was reported above it will be seen thal
Woon's list ought to have been:

Nitella mucronala 5. lenuior var., pachygyra
a. robustior [ longifurca ~. Aleiopyrena
el

g, lenuior
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Woob deals with (1948, pp. 375—379) the following taxonomic
untlies:

Nitella mucronate (BRAUN) MIQUEL

N omucronala subsp. virgala (Warpvax) BRAUN

N mucronata subsp. oirgata var, letopyrena (BRAUN|] ALLEN

N. mucronata subsp. pirgalta var. pachygyra BRAUN

N. mucronala subsp. eirgala var. robustior (BravN] Dampe & COLLINS
N. mucronata subsp. virgata var. tenuior BRAUN ex CREPIN

By comparison wilh BRAUN'S grouping of the taxonomic unities
p. 2692701 it will be seen immediately thal between BRAUN's and
Woon's designations such essential dislinetions exist thal these hardly
alone may be explained from a nomenclatural revision on the basis of the
rules (Woobp 1948, p. 331: ». . . and bring the nomenclature in accord
wilh the existing rules.»|.

During the revision of Nitella mucronata sens, lal, Woob several
376. p. 377) has given expression to the dilficulties

times (Le. p.p. 375
he has had to slruggle againsl, at the revision ol this -troublesome-
series, Woon thus mentions [p. 376) ALLEN's [realmenl of N. acumi-
nate sens. lat. (» Acuminataer) regretting that a similar treatmenl was
nol altained regarding N. mucronata and further writes:

. the present elassitication for N. macronafa for North America is
not all the consistent with that for the Anarthrodactylae, In the presenl paper,
the writer has dropped Allen’s treatment of both sections as far as is consistent
with the ohjective of the problem, and has attempted to follow the latest
monographs for both troublesome series.»

During the treatment of N. mucronala subsp. virgata WooD writes
11948, p. 377):
\s indicated under the discussion for N. mueronata, Allen’s monographie
work did not inelude this subspecies.

The explanation of this is certainly the devialing interpretation ol
\LLEN, just as BRAUN'S, of subsp. virgata rather than thal, which Woob
- in consequence of a misinterprelation — maintains and that subsp.
pirgate according to BRAUN (18821 has not been found in North America.
For that reason alone it seems to be an expression of a superflous irrita-
tion when Woob continues (p. 377):

FFor that reason. the literature for North America is very confused. This
confusion stems largely from Braun (18831 or from Nordstedts editing ol
Braun’s manuseripts, Whichever is the ease, the fael remains thal the arrange-
ment of subspeeific forms which appears in this work is rather ambiguous,
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In Allen s works. this contusien is continued and magnified somewhal through
the inconsistent usage of Braun's nomenclature.»

Owing lo whal was already above verified this quotation may be
lefl open withoul Turther comments.

ITowever, now Waoap has nol only misinterpreled BRAUN (1882].
which may perhaps be explained as the resull of a somewhat hastily
made exeerplion ol BrRAaUN's monumental work, but Woob has also
misinterpreled Migrra and GrRoOvES & BULLOCK-WEBSTER, WoOD lo
such a degree has done wrong against the view of the taxonomy within
Nitelle muerenala which he aseribes to BRAUN, that he also maintains
that Micura, GROVES & BULLOCK-WERSTER and ZANEVELD have ex-
pressed the same conception. About Micrra he writes (Woon 1948,
p. 3770

Migula (1897: 1531 reported his morphologic and culture investigations
of the various forms of this species. and concluded that the only forms worth
maintaining were subspecies Wahlbergiona (Wallman) Braun (1883: 511 and

virgaia (Wallman) Braun. Migula. in fact. seemed to indicate that these sub-
species could well be maintained as separale species.»

and a little laler WoonD wriles:

In the present work. the writer has followed Migula (1897: 1571, . . . in
allocating all the forms of N. mucronata to the subspecies N, nuteronata sub-
species pirgali.

A view like this Micura, however, has not maintained, Aflter a
general descriplion of the species MiGurLa writes (p. [52):
Dies sind die wesentlichsten Merkmale einer Art. welche wie kaum eine

andere Variationen unterworfen ist, die sich zum Theil an ecin und derselben
Plianze nachweisen lassen.

next mentioning that he has cullivated the speeies in the majority of
its forms through several vears, collecling il san den verschiedensten
Orten» and compared herbarium specimens from ssehr zahlreicher
Herbarien, insbesondere A. Braun'ss, finallyv arriving at the result
dass sich bei ihr constante Formen. wenigstens mm Gelaet, uber-
haupt nicht vorfinden. sondern dass ein und dieselbe Pllanze je nach den dus-

seren  Lebenshedingungen zu einer fenuior, robustior, heteromorpha, brevi-
Jurcata oder simpler werden kann . . .

MiGuLA continues (p. 1563—156) wilh an account in detail of his
experiences regarding BRAUN's femwior, wriling as an inlroduclion
(p. 183):

T —

—
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. dass ich aber die von Braun eine zeitlang als selbststandige Art
aulgefuhrte N. flabellala Kiilz, (— N, exvilis A. Br.. N. mucronata . temiior
A, Bro nicht einmal als besondere Form gelten lassen mag, bedarf einer
eingehenderen Begrundung,

After the above going through in detail of his invesligalions M1GuLA
concludes (p. 156 :

Die Unterscheidung zwischen zwei Arlen oder Formen,
N mueronata (N e [orobustior und N flabellata (N, exilis, N, muecronata
fentor) ist also thatsicehlich nicht durchzufiithrend.

Micura thus aboul 1897 had quite another and much less orthodox
interpretation of the value of the established taxonomic unities than is
for instance found in Woobp (1948).

The sentence in Migura which Woob apparently has had
thought when quoting MiGura (1897, p. 1537) may be the following:

Als wirkliche Varietiten diirften vielleicht die ein Gebiet der Flora noch
nichl gefundenen und als Arten aufgestellten N. Wahlbergiana und N. virgala
gelten.

Thus it is unjustificd when WoobD attempls o found on MIGULA,
In Woon's report GROVES & BULLOCE-WEBSTER interpreled lhe
question thus (Woon 1948, p. 377):

sGroves and Bullock-Webster (1920: 116] accepled Braun’s treatment of
these two [Wahlbergiana and virgatal as subspecies. and accepted var, tenuior
Braun ex Rabenhorst (1863: 286) and var. heteromorpha Kitzing (1845: 514).»

and founding on these authors:

in allocating all the forms of N. mueronatla to the subspecics
N. mucronala subsp. virgata.

The source runs:

N. mucronata 1s extremely variable: our figure is taken from the rather
elongated form lfrom the River Ouse at Bedford. In the British forms there is
little difference between the fertile and sterile whorls. so thal the growth is
uniformly lax. bul in the var, heleromorpha Ktz which is found m many
places on the Continent, the fertile whorls are small and crowded. forming
more or less dense heads, The var, fenuinr Braun (—N. flabellata Kiilz.), is
a weak slender form, with a smaller oospore. No Wahlbergiana Wallm,,
treated as a subsp. of N mucronata by Braun, is a rare Scandinavian type
with short scecondary ravs: another extra-British plant, N. oirgala Wallm,,
also considered by Braun as a subspecies or variety, is very long and slender,
having the sterile branchlets often 3 times forked. and having geminate
oogonia. - (GROVES & BULLOCK-WEBSTER 1920, pp. 116—117).
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I ecannot sanclion Woon's summary of GRovES & BULLOCK-
WEBSTER's reporting considerations and must dispute the conclusion
which Waeob has drawn.

In consequence of the statements some comments will be given lo
Woobn's review ol Nifella mucronata.

Nitella mucronala {BravN) MIQUuer. (Woon 1948, pp. 375--376). In
s Literature for North Americas BrRaUN is quoted 1883, p. 51, which relerence,
however. applies to v leiopyrena. The illustrations in Bravy, to which re-
ference is made, apply to & tenuior pachygyra, 7 lefopyrena and g virgata,
respeclively.

Nitelia mucronala subsp. virgata [WALLMAN] Braun. (Woobn 1938, pp.
376 —377). BrRaUN unjustly is quoted in »Literature for North Americas.

Nitella mucronala subsp. virgata var. leiopyrena (Braun) ALLeN, {Woon
1948, p. 377). It is wrong that Braun's and ALLEN's names are stated at this
illegitimate combination of names, Correet must be: N mucronata < letopyrena
A. Br. As is shown above [p. 269) Braty himself has doubted whether feio-
pyrena is to be regarded as a subspecies or variety. A decision of this question
is without the scope of the present paper. For lhe rest, it is remarkable that
Woon at a more previous place of his paper (p. 333] quoled it as svar, leio-
pyrenas without connecting it with subsp, virgata. In »Distribution for North
Americas reference is made to Fragmente p. 54, but nol to p. 51, where
hoth finds are thoroughly deseribed.

Nitelle mucronata subsp. virgala var. pachygyra Bravun, (Woon 1948,
p. 378). The combination of names must be designated as illegilimate and it
is wrong to call BRAUN to account for it. According to Braun it is to be
designated: N. mueronata § tenuior var. puchygyra (Bravx 1882, p. 53). One
should hardly lay stress upon the designation N. muecronata var, tenuior pachy-
gyrea, which Braun also has used (1882, p. 205). That Braun has regarded
pachygyra as a tenuior taxonomically secondary unity is hardly to be doubted,
bul wich is its rank I dare not judge of (forma 7). Under = Hlustrations: Woon
quotes »Braus (1883: pl. 1, fig. 39 41 ?}.s This ? secms to be incomprehen-
sible, since there ought to be no doubt that the figure applies lo pachygyra.
The surprise will not be less when one notices that Woob has used one of the
quoled figures as a design for his. technically seen very bad, copied figure of
the cospore (compare the original with Woob's plate 1, fig. 3-B) and withoul
the least reservation regarding the designation. With the latfer, as with leio-
pyrena, Woon has nol been consistent as to his designation. Woon p. 333
having designated it as N. mucronata var. pachygyra.

Nitella mucronata subsp. virgata var. robustior (BRAUN] Dasmi & COLLINS,
(Woon 1948, p. 378). This, too, must be designaled as an illegitimate com-
bination of names, for which Bravy and DamMe & CoLLINS are wrongly called
to account, The right designation must be N. mueronata  robustior, such as
Woop, for the matter, also quoted Bravy 1868. Regarding Damie & COLLINS
(1888) Woob quoles lwice: forma longifurca, but at this place overlooks that

L —

B
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Bravy (1882, p. 52) gives this form: Woon on the other hand has quoted
this form in the list p. 333,

Nitella mucronata subsp. virgata var. tenuior BRAUN ex CREPIN, (WooD
1948, pp. 378—3791. Must also be designated as an illegitimate combination
of names; correcl will bhe: N mucronaia b fenuior BRAUN ex RABENHORST.
In a footnote Woon mentions that he ~has been unable to establish proof of
priority between: the descriptions by RABENHORST (1863, p. 286) and »CRE-
PINs [=CrepiN] (1863, p. 128). Considering that CrEpPIN cites RABENHORST
this uncertainly seems to be difficull to explain. (P, 377 Woon quoles »var,
tenuior Braun ex Rabenhorst (1863: 28610 ). L.c. p. 379 Woob quotes » Nitella
mutcronata subsp. virgata § tenwior Braun, Abh. k. Akad. Wiss. Berlin (1882):
54. 1883.+, but this is due. as proved, a misinterpretation and ought to be
N. mucronata [ tenuior. W00D's quotation from Dame & Corrins has not
been examined, as this local-flora is nol available in public in Denmark (nor
in Sweden); it is just possible that Davpe & Conpins thus have the priorily
regarding this misinterpretation. Here too, is referred to BrAUN'S figures (1882,
plate 1, figs. 39—41) with addition of ? {ef. what is stated above under
pachygyral, OFf BrRAUN's view of the rank of fenuior Woon writes (p. 3791:

Braun (1867:2) emploved this designation as a subspecies, but later (1883:
53) reduced il again to a form.» It is to be admitted that 1 do not quite realize
whether Bravy considered fennior as o variely or a subspecies, but it looks,
indeed, as if Braux would consider it a variety. On the other hand, nothing
entitles Woob to draw the quoted consequence. Woon concludes his con-
siderations: »The writer reserves any expression of opinion, and for the
present paper has entered the entity as a distinet variely until a revision of
the species brings lo light the status of this form.» At this place one feels the
wanl of a reference to Miatrra's above quoted (p. 6). exceedingly clear view
(1897, p. 156).

5 Parnasvej. Copenhagen S, Denmark. 25, Sepl. 1949,

Summary.

Supported by numerous original sources il has been shown that Woob 1A Review
of the Genus Nilella (Characeace) of North America. Farlowia 3131, 331 398,
LSHR when revising Nitella muacronata has misinterpreted Braun's Fragmenle ciner
Monographic der Characeen [1882}, after which the following combinations o names,
quoted by Woob, must be designated as illegitimate:

N. mucronata subsp, virgata var. leiopyrena

N. mucronata subsp. virgata var. pachygyra

N. mueronata subsp. virgata var, robustior

N. mucronata subsp. virgafa var, tenuior

since these combinations were not, as quoted by Woon, made by Bravs, but are
due only to Woobn's misunderstanding of BrRaux's lexl.
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[llustrations of Pollen Grains of Some
Chinese Plants.

By St Tina.

Palynology covers the lield ol pollen and spore rescarch, During
the last decades the importance of palynology in phytogeography and
Quaternary geology has been greally enhanced by pollenstatistical peal
hog invesligations in different parts of the world. Al Lhe same tme
the application of palynology to plant syvstemalies has been increasingly
understood. Unfortunately the rich flora of China has not yet been
investigated palynologically. nol even in a preliminary way. Here planl
genera like AMlangium, Bretschneidera, Cireaeaster, Davidia, Eucommua,
Euptelea, Metasequoia, Morina, Rhoiptelea, Tetracentron, Trochodend-
ron, and many others call the allention ot the botanists to the immense
wealth of difficull and intrigning problems in Chinese plant systematics,
phytogeography, and palaeobolany. Palynology will no doubt once
provide useful hints towards (he solution of many of these problems.

The presenl note provides the first contribulion to Chinese palyno-
logy. 11 is to be hoped that it will be tollowed by further publications,
particularly in the line of pollenmorphological monographs ol recenl
families, genera, or species with due consideralion also of the fine
details ol sporoderm straligraphy and sexine sculpture. When this has
been accomplished botanists and miecropalacontologists will be belter
prepared for fruitful attacks on the vast pollen- and sporebearing
deposits ol varving age Palaeozoic lo recent — in China.

The illuslralions were made in 1943 at the Cenlral University.
Chungking. They are all drawn to the same scale: 1 em represents about
17 4. On account of lack of more suitable chemieals the pollen grains
were simply boiled in 0.5 per cent KOH solution. Only grains which
have not previously been tigured by Wopenouse {Pollen Grains, 1935)
and ErpTMAN (An Inlroduction lo Pollen Analysis. 1943) are included.
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The figures in the following list correspond to the figures in the

illustrations,’
1. Athraphaxis canescens
2, variabilis
3. Calligomumn aphyllum
1. Rheum soongaricuam
5. Polygonum aviculare var. angus-
fissima (grains  3-colporate:
polar axis about 30 4|
75 ortenfale (grains polyporate:
diameter 45 50
8 var. pidosum (detail: dia-
meter of grains 50—70 u)
11. Anabasis subuliflora
15. Haloxylon ammodendron
18. Salicorma frulicosa
19. Suaeda obtusifolia
20. Camphorosma rathenica
22, Eurotia lanata
23, Celosia argentea var. cristaln
24, Mirabilis jalapa
25, Phytolacea  esculenta  (young
grains slill uniled in a tetrad:
grains 3-colpate)
27, Portulaca retusa {grains 3-col-
pate; diameter about 65 p)
28, Arenaria verna var.
30, Cerastium lanatum
31. — nemorale
32, cf nutans
33. Dianthus chinensis
34, Lychnis chaleedonica
33. Parongchia sinica 'TING sp. nov.
{grains 12-porate)
36, Stellera soongarica
38, Anemone fischeriana
40 Aguilegia ovysepala var. Lan-
Suensis
44 Clematis soongarica
48, Thalictram punduanum
OO Trollins cancasicus (grains 3-col-
pale)
520 Berberis henvipan
53, Magnolia lilitfiora

o,
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81.

82,
85.
86,

549
0.
92,
93.
919.
95.
a6,
97.
98,

Corydalis platyearpa

Fsehscholtzia californica

Glauctum fimbrilligerum

— squamigeriun (grains 3-col
pated

{Cotyledon spinaosa

Itea virginica  (grans 2-apertu-
Tile)

Acacia confusa (grains united in
polyads, each with 24 grains)|

Caragana tragacanl hotdes

Mimosa pudica (tetrads)

Geraninm nepalense (detail: dia-
meter of grains 50 60 w)

— pylzwianum (detail: diameter
95—100 w: aperture ahout
12.5 X 27.5 p}
robertianum
75—95 p)

var. purpurenm {40
GO W)
YU NSLS
85 > 1056 W)

Ouxalis sp. (grains 3- or 4-aper-
lurate)

Fropavolum pelfophoram  (d:o)

Nitraria schobert

Peganum harmala (grains 3-col-
pate]
nigellastrum
colpate)

Zygophyllum fabago
ranthorylum

Citrus grandis

Nanthorvylam alatum

Melia azedarach

Alchornea davidi

Fuphorbica sp.

Mallotus aptlate

{grains about

{detail:

STaIns

{grains 3 —4-

Sapium sebifernn (detail: grains
38 55wl

! Some fligures have for various reasons been excluded from the list. —
Editor’s note
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99.

100.

101.

102,

103,
105,
106.
107.
108.

109.
110.
113.
114,
115.
116.

117.
119.
120.
121,
122,
123.
124,
125.
126.
E27.
129,

130.
131.
132,
133,
135.

SU TING

Pistacia chinensis (apertures 3
or 4, slitshaped)

Spondias chinensis {grains 3-col-
porale)

Bretschneidera sinensis (detail:
grains 3-colpate)

Cardiospermum halicacabum
(2—3-aperturate)

Impatiens balsamina

Abutilon insigne (detail}

Althaea ludwigii (d:o)

(rossypium religiosnm

Hibiscus cannabinus (spines
25 p)

— Syriacus

— trionum

Hypericum perforalum

Furya japonica

Thea cuspidata

Myricaria alopecuroides [grains
3-colporate)

Tamearix juniperus

Camplotheca acuminata

Davidia involucrata

Osbeckia chinensis

Androsace villose

Rhododendron chinensis

Vaceininm donianum

Andromeda (Xolisma) elliptica

Symplocos amabilis

— lanciflora

Ligustrum myricanthus (3-col-
porate)
quinoni

Buddleia of ficinalis

Vinea rosea

Polemoninm caeruleum

Clerodendron fragrans

136.
137.

138.
139,
140.

141.
142,
143.
144,
145.
146,
117.
148.
149.
151.
152,
153.
155.
156,
158.
159.
161.
162,
16:3.
164,
166,
167.
168.

169,
170.
171,
172,
173,
175.

Veerbena hybrida

Dracocephalum ruyschiana var,
aristobractum TING var. nov,

Capsicum annunm

Datura meteloides

Lycium ruthenicum var. caspi-
curm

Nicotiana tabacum

Selanum nigrum

Digitalis purpurea

Mimulus gracilis

Paulownia fargesii

Verbascum blattaria

— candelabrum

Boea sp. (Gesneriaceae)

Adhatoda sp.

Asystasia chinensis

Juslicia procumbens

Phlogacanthus sp.

Ruellia flayetliformis

Rungia flacceidifolius

Galinm mollugo

— pernum

Lonicera saccata

Viburnum tomentosum

Patrinia sibirica

Valeriana phu

Trachycarpus fortunei (Palmae)

Musa basjoo

Triticum aestivum (n. 1491, Na-
tional University; grains 1—
2.porate)

Aletris spicata

Ornithogalum umbellalum

Scilla peruviana

Freesia refracta

Iris sp.

Lycoris radiata

T T ST R
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BOTANISKA NOTISER 1949, HArTE 4. LUND

Zur Biologie und Systematik der Gattung
Ectochaete (E. polymorpha und E. ramulosa).

Von LISELOTTE MOEWUS.

[Aus dem Kaiser Wilhelm-Institut fiir Medizinische Forschung,
Ileidelberg)

1. Das Vorkommen mariner Klein-Algen.

Mikroskopisch kleine. marine Algen sind weil verbreitet. Sobald
man seine Aufmerksamkeil auf diese inleressanten Organismen wendel,
ist man erstaunt iiber den grossen Artenreichlum und die Vielgestaltig-
keil ihrer Lebensweise. Sowohl bei den Rotalgen als auch bei den Braun-
und Griinalgen sind mikvoskopiseh kleine Aushildungen so hiinfig, dass
man annchmen maochte, es gitbe mehr kleine Formen als makroskopisch
sichtbare. Thre Kennlnis ist freilich schr lickenhalt, da diese Formen
noch keine systemalische Bearbeilung erfahren haben. Wie eigene
Untersuchungen, die sich iiber 2 Jahre ersireckl haben, zeigten, isl es
nicht moglich, im Freien gefundenes Material einwandfrei zu bestim-
men. In dieser Arbeil soll dargetan werden. welehe Vielgestall sieh in
einer einzigen Art verbirgl, Je nach dem Entwicklungszustand der Alge
und den physiologischen Aussenbedingungen kinnen all die Merkmale,
die gewdohnlich [iir eine Klassifizierung herangezogen werden, slark
abgewandelt sein: Thallusbau, Grisse und Gestalt der Zelle, Borstenbil-
dung, Pyrenoidzahl nsw. Die Verwirrung. die in der bisher vorliegen-
den Svstemalik herrscehl. ist hauptsichlich auf den Umstand zuriick-
zuliihren, dass nach Material bestimmt wurde, das man im Freien
sammelle. Am Beispiel der Ectochaete polymorpha soll ausserdem ge-
zeigt werden, dass eine solche Alge jede nur denkbare Form des Zu-
sammenlebens mil anderen Algen verwirklichen kann. Sie wurde als
Epiphyt auf lebendem sowie aul totem Substrat gefunden. ferner als
Endophyt und als Parasit.

Die marinen Klein-Formen haben als » Anpassung an die Umwelt»
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speziclle morphologische  Ausgestaltungen. die sich innerhalb aller
Algengruppen wiederlinden. Sie bilden hewegliche FFortpllanzungszellen.
Diese sind jedoch nur kurze Zeil oft nur wenige Minuten lang —
beweglich. Es leuchtel sein. dass die membranlosen. 2—35 . grossen

Sehwirmer im Meer sofort dem Untergang geweiht sind, wenn sie
innerhalb dieser kurzen Dauer keine Gelegenheit [inden. sich festzu-
setzen. Deshalb werden sie von den Pflanzen nur gebildet, wenn ihr

= Trager sei es ein lebender Organismus oder ¢in toter Korper. an
dem sie befestigt sind, — in niedriges Wasser und dabei auch an die

Luft gelangt. Wie sich wiihrend der Kullurversuche ergeben hal, ge-
niigen leiseste » Schocks», die durch Anderung der Salzkonzenlration
oder der Temperatur sowie besonders durch Wechsel der Belichtungs-
stirke verursachl werden. um explosionsarlig eine Schwirmerausschiit-
tung hervorzuruten. Grossere Algen verhalten sich dihnlich. Nur sind sie
Lingst nicht so emplindlich fiir derartig feine Veriinderungen der Um-
wellsfakloren. Auch sind sie ja infolge ihrer lingeren Vegelationsperiode
nichl jederzeit zur Schwiirmerbildung (ihig. Die kleinen Formen da-
gegen, mit ihrem oft nur einige Tage davernden Lebenszyklus, kinnen
sofort auf diese wechselnden Fakloren mit Schwiirmerbildung reagie-
ren. Das wird immer dann der Fall sein, wenn der »Triger» an den
Strand geriit oder sich in der Litoralzone belindef. Alle bisher unter-
suchlen Klein-Formen hatten die Eigenschafl, dass die jeweils dlteslen
Zellen bereits Forlpflanzungszellen liclerten, withrend die jiingeren noch
im vegelativen Wachstum waren. Iis gibt also nicht eine Schwiirmer-
bildungsphase als Abschluss der vegelativen Phase, sondern ein Thallus
kann immer wieder — iiber Eingere Zeil hin — einige Sporangien ent-
leeren.  Dadurch  erhihen sich  die Chancen fiir die kurzlebigen
Schwiirmer, doch mil cinem »Trigers in Berithrung zu gelangen.
Man stelle sich z.B. eine Chaetomorpha-Walle vor, in deren Faden-
gelleeht noch andere Griinalgen sowie vereinzelte Braun- und Rolalgen
verfangen sind. Auch Holzteilchen und Muschelschalen werden sich
darin belinden. Wird dieses Gewirr am Strand lagelang von den Wellen
hin- und hergerolll, so werden darin die vorhin beschricbenen stiindig
wechselnden Bedingungen herrschen, welehe dic kleinsten - physio-
logischen Schocks» auslosen. Diese werden die innerhalb der Watte
vorhandenen, unsichtharen Klein-Formen dazu  veranlassen, ihre
Sehwiirmer in immer neuen @Lxplosionens zu befreien, Es wird ein
bunles Gemisch der verschiedensten Schwiirmer herrschen. Wird das
Ganze dann wieder in freie Meer gespilt, so werden die Schwiirmer
an den lebenden oder loten »Triigern» befestigl sein und neue Pflanzen
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konnen sich entwickeln, Ist es doch ein weileres Merkmal  dieser
Sehwirmer. dass sie. sobald sie zur Ruhe gekommen sind, sofort auns-
keimen., Bei manchen Arlen kann direkt unter dem Mikroskop das
Hervorwachsen des Keimschlauches verfolgt werden. Innerhalb von 30
Minuten hat er das Mehrfache des Durchmessers der Keimzelle erreicht.
Dabei kann der gesamlie Inhalt in den Keimschlanch wandern. Indem
der keimschlauch soforl in das Substrat eindringt. wird die lebende
Substanz sichergeslelll. Andere Arten scheiden beim IPesiselzen eine
gallertige Hiille aus, wodurch die Schwirmer am Untergrund festhalten
bleiben. Oftmals wurde in Kulturen beobachtel, dass die Schwiirmer
von den verschiedensten schleimigen Substanzen angelockl werden,
seien es lebende oder tote Algenmembranen, seien es farblose Flagel-
laten oder Radiolarien. Eine chemotaktische Anziehung liben sie aber
auch gegenseilig aus, sodass es zur Verschmelzung vollig arlfremder
Partner kommt. Dies ist Kkeine Kopulation, sondern etwa mil einer
JInfektions zu vergleichen. Wie diese vergesellschaftelen Schwiirmzellen
zu einer svmbiontischen Pflanze auswachsen. kann hier nicht beschrie-
ben werden. Es sei nur daraul hingewiesen, dass symbioniische Klein-
Algen recht hiiufig sind und artreine nur selten vorkommen. Uber diese
Erscheinung liegt bereils ein grosses Beobachtungsmalerial vor, das
aus eingehenden Kulturversuchen gewonnen wurde, Es soll jedoch an
anderer Stelle dartiber berichtet werden,

Der Bau des Thallus isl ebenfalls den Umwellshedingungen ange-
passl. Ein Tyvp, der bei den Rot-, Braun- und Griinalgen immer wieder
7zu finden ist. ist die S o hle». Sie isl aus radiiir angeordnelen IFiden
zusammengeselzl, die sich verzweigen und schliesslich ein Pseudo-
parenchym bilden. Das Zentrum kann durch coccale Teilungen mehr-
schichtig werden, oder es sind kurze verzweigle, aufrechle Fiden
daraus enlwickelt. Schliessen die Fiden nicht so dichl zusammen. so
entstehen kleine Risehen oder rundliche Polsterehen. Manch-
mal beslehl aber der Thallus auch nur aus wenigen kriechenden Fiden.
Alle Typen sind derart gebaul. dass sie in fester Verbindung mil dem
Substrat sind.

Um die Mannigfaltigkeit der Formen, die sich auf einem einzigen
s Triiger» ansiedeln kénnen, zu erlautern, sei das Beispiel einer Cera-
mirm rubrum erwihnl. Sie war bei List aul SyIll angelrichen worden
und wurde im Laboratorium in Nihrlosung gebracht. Makroskopisch
war ein Aufwuchs von feinstem rosigen Flaum zu bemerken. der sich
mikroskopisch als cin Gemisch von Erythrotrichia spee. und Chantran-
sire spec. herausstellte. Naeh 2 Wochen wurden in dieser - Rohkulturs
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Irer schwimmend FEclocarpus reptans und Fctocarpus confervoides ge-
funden. Nach abermals 2 Wochen sind an der lichtzugewandlen Seite
des Kulturgeliisses 200—300 p. grosse griine Polster zu finden, die aus
kurzzelligen, borstenbeselzten Fiden bestehen, s handell sieh also um

eine Chaelophoraceae. Ebenfalls als Wandbewuchs wird eine Braun-
alge gefunden, die etwa 500 gy grosse rundliche Polster aus Kurzen
Faden bildet, die mit langen gegliederten lHaaren ausgestattet sind. Sie
wurde als Ascocyclus spec. vorlaulig bestimmt. Noch eine vierle Braun-
alge wurde aus der Rohkultur herauskultiviert. eine sohlenbildende
Form die Microsponginm spee. sein kionnte. Nicht zu rechnen sind bei
dieser Aulziihlung die verschiedenen Dialomeen und Blaualgen. die
sich ebenfalls entwickelten,

Als Beispiel fiir einen toten »Triiger» sei eine Muschelschale auf-
geliihrt, Das kaum 3 qem grosse Bruchstiick ciner Mya arenaria (ge-
sammelt aul Spickeroog) hatle einen ganz schwach grinen Anflug,
als es in Nihrlésung gebracht wurde. Zunichst trat in der Rohkullur
cine verzweigle, kleine Heterokonte auf. Spiiter folglen 4 verschiedene
Chaetophoraceen sowie eine 30 50 y. grosse, kugelige Griinalge, die sich
als Protococeale erwies. Ausserdem enlstanden an der Muschelschale
verschiedene Keimlinge von Ulva und Enteromorpha, sowie Diatomeen
und Blaualgen. Wie sich beim Kultivieren dieser verschiedenen Algen
gezeigl hat, sind die aul dieser Muschelschale vorgefundenen Formen
keineswegs kalkbedurftig oder kalkbohrend. Sie vermochten aul an-
derem Substral und in Nihrlésung ebenso gul zu gedeihen. Das gill
wohl als Beweis dafur, dass sich die Schwiirmer der Klein-Algen zu-
niichst wahllos aul emmem » Trigers festselzen. Bringl man einen solchen
in giinstige Kulturbedingungen. so entwickeln sich alle daraut befind-
lichen Keime, auch die, welehe sich im freien Meer vielleicht nicht oder
nur schlecht entfallen wiirden.

2. Die Kultur mariner Klein-Algen,

Alle bisher untersuchten Klein-Algen liessen sich gul im Labora-
lorium  kultivieren. Als Nihrmedium  wurde die sogenannte - rd-
Sehreiber-Losung» verwendet. Da der Bedarf an organischen Verbin-
dungen bei diesen Klein-Algen besonders hoch ist, wurde der Anleil der
Erdabkochung von 1 : 20 auf 1 : 10 erhohl. Trolzdem mussten Kulturen,
die in lebhaftem Wachstum gehallen werden solllen, alle 2—3 Tage
tibertragen werden, Wenn es sieh um makroskopiseh sichthare, punkt-
formige Pflanzen handelie, die sich mil feinen Pipellen fassen liessen.,

E——
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so konnte die Umbeltlung gul vorgenommen werden. Bei sohlen- und
krustenbildenden Formen dagegen mussten die Kulturgefiisse durch
Ausspritzen mil Seewasser gereinigl und daraufl frisech aufgefillt wer-
den. Waren beim  Anlegen solcher Kulturen Dialomeen mit  ein-
geschleppt worden, so liessen sie sich nicht wieder entfernen. Dieser
Schonheitsfehler» muss also manchmal in Kaul genommen werden.

2 %o-iger Seewasseragar erwies sich als sehr giinstiges Niahrmedium
fur vicle Formen. Sollte jedoch ein geschlossener Entwicklungszyklus
ciner Art erhalten werden, so konnle Agar nur verwendel werden, wenn
es sich um leicht abhebbare Thalli handelte. Alle sohlenbildenden For-
men sowie alle Formen, deren Fiiden sich innerhalb der Agarschicht
enlwickeln, konnlen nur in Nihrlosung kultiviert werden, Denn ein
Wechsel der vegetaliven zur generativen Phase lissl sich immer nur
durch eine Ubertragung in frische Nihrlosung oder in reines Seewasser
bzw. verdiinnles Seewasser erreichen. Besonders die Auslosung der Ga-
metenbildung erfordert viel Miihe. Es gelang nicht immer, die »physio-
logischen Schocks» auslindig zu machen. die zur Gametenbildung fiih-
ren, da die Bedingungen fiir jede Art verschieden. die Kulturbedingungen
dagegen fiir alle Arlen genormt sind.

Will man grissere Algen in Kultur nehmen, so sucht man sich im
Freien moglichst fertile Pflanzen, die man durch Waschen und Uher-
tragen in frisches Seewasser im Laboralorium zur Schwiirmerbildung
veranlasst, Die sich pholotaktisch am Lichtrand des Gefiisses ansam-
melnden Schwiirmer dienen dann als Ausgangsmaterial {iir Arl-Rein-
kulturen. Bei Klein-Algen kann dieser Weg nicht cingeschlagen werden.
Liefern doch die im Freien gesammelten Thalli viel zu wenig Schwiir-
mer, als dass diese bereils bei der ersten Entleerung ecinen Lichirand
am Gefiisse bildelen. Wie bereits erwiihnt, sucht man im ['reien nach
JTrigerns. auf denen man Aufwuchs vermutet oder als griinen Anflug
bereits erkennen kann. Nach einigen Tagen entwickelt sich in diesen
»Rohkulturens ein iippiges Wachstum. Man muss nun versuchen aus
der Vielheit der vorgefundenen Formen diejenigen zu isolieren, die
untersucht werden sollen. Da sich aber meist die unerwiinschlen Dia-
tomeen und Blaualgen schneller entwickeln als die ofl nur in cinem
Exemplar vorhandene gewiinschie Arl, so isl das Anlegen einer Art-
Reinkultur recht mithsam, Die Isolierung muss moglichst im Keimlings-
zustand vorgenommen werden, In nicht sehr verschmulzlen Rohkul-
turen kann durch Anwendung von Lichischocks eine  allgemeine
Schwarmerbildung ausgelosl werden. Wird dieses Schwiirmergemisch
dann aul Agar ausgesprilzl, so entwickeln sich dort die verschiedenen
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Pflanzen, die dann nach Arten getrennl in Kultur genommen
werden kimnen. Als ein weileres Verfahren zur Trennung von zwel
Schwiirmerarten wurde eine Auslesemelhode angewendet. Es wurde
cine Serie von Nihrmedien bereitet. die sich durceh abgeinderte Kon-
zenfralion des Erdabkochungsanteiles oder des Seewasser-Salzgehaltes
usw. unterschieden. Je nach den Bediirfnissen der verschiedenen Arten
enlwickelle sich nur die eine oder dic andere in dem f[iir sie giinsligen
Medium,

Das grisste Problem beim Arbeilen mil derarligen Objekten be-
steht darin, einen so kleinen Kulturraum zu finden, der jederzeit unler
dem Mikroskop vollig durchmustert werden kann, Zu diesem Zweck
wurden die isolierten jungen Pflanzen zunichst in Hingetropfen-
Priiparale gebracht. Auch wenn Beobachtungen an einem einzelnen
Thallus nétig waren, wurde dieser zeitweilig in Hiingetropfen tibertithrt.
Halten die Pilanzen die erslen Schwirmer gebildet und zeigte es sich,
dass die Kultur wirklich artrein war. so wurde das Deckglas mitsamt
dem Tropfen und seinem Inhalt in ein Quarzgefiss von 2 em Durch-
messer und 1 em Héhe gelegl. Die Gefiisse fassen 1 cem Niahrlosung.
Diese kleinen Schalen lassen sich direkt unter das Mikroskop stellen
und sind sogar einer 450-fachen Vergrosserung zugiinglich, wenn zuvor
etwas Lisung abgesaugl wird. Sie wurden, zu mehreren vereint, in eine
geschlossene Petrischale gestellt, welche mil feuchlem Filtrierpapier
ausgelegl war (Abb. 1), Agar wurde nur in 0.5 em hoher Schicht in
kleine Pelrischalen von 5 em Durchmesser ausgegossen, Diese Schalen
konnten auch direkt unter dem Mikroskop beobachlel werden. Die
Kulturen befanden sich bei 12-stiindigem Tag- und Nachtwechsel an
einer »kiinstlichen Sonne-, die mil einer 200 Wall-Lampe ausgestattet
ist. Eine Wasserkithlung und ein Thermoregulalor sorgen dafiir, dass
die Temperatur in dem allseitig geschlossenen Raum nicht {iber 27°
steigl. Eine Temperatur von 207 war am giinsligslen, bei niedrigeren
trat Wachstumsstillstand ein. Temperaturen von mehr als 27 fithrten
zu Schiidigungen. Abb, 6 zeigl eine solche »Sonne: mit Kulturen von
Klein-Algen,

3. Der Entwickslungsgang von Ectochaete polymorpha
in freier Kultur.

Die hier beschrichene Eetochaete polymorpha stamml aus einer
Chaetomorpha-Walle, welche im Sommer 1947 am Nordost-Strand von
Spiekeroog angelrieben war. Von einigen Chactomorpha-Fiden, die

.
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1 2 3

4 5

Abb. 1 5. 1. Kulturen mariner Klein-Algen in 2 em grossen Quarzschalen, die in
viner geschlossenen Petrischale gehalten werden, (Vergr. '/a >0). — 2. Borstenloses,
verzweigtes Rischen von Eetochaete polymorpha in freier Kullur, (Vergr, 110 X}, .
4. Gealterter Thallus von Ectochaete polymorpha mit Borsten, (Vergr. 110 ).

4. Durch coceale Teilungen entstandene maulbeerartige Zellkomplexe von Eclochaete

polymorpha. \Vergr. 430 X1, - - 5. Zoosporenbildung aus borstentragenden cocecalen
Zellkomplexen von Ectochaete polymorpha. (Vergr. 480 ).
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Abb. 6, »Kinstliche Sonnes zur Kultur mariner Klein-Algen.

sauber gewaschen waren und die bei mikroskopischer Durchmusterung
zuniichst keinen Aufwucehs zeiglen, wurde eine Rohkultur angelegt. An
der Lichlseite des Kullurgefiisses zeigle sich nach einiger Zeit ein zart-
griiner Bewuehs. v bestand nieht aus Chaelomorpha-Keimlingen, son-
dern aus elwa 8 u breilen, spiirlich verzweiglen Fiden, die mit langen
starren Borsten ausgestallet waren. An den Chaetomorphen waren nun
auch makroskopisch sichtbare, dunkelgriine Knétchen zu bemerken.
Sie. wurden aus dichlgelagerten kugeligen Zellen gebildel, welehe als
manschetienartiges Polster den Wirlsfaden umgaben. Auch sie wiesen
lange starre Borsien aul. IIs konnte noch nichl entschieden werden. ob
es sich um ein und dieselbe Alge handelte. Eine vorliaufige Bestimmung
ergab, dass es eine Chaclophoracee, vermutlich Ectocheaete, sein kénnle.
Es sei noch erwiihnt, dass sich in dieser Rohkultur spiiler zwei Braun-
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algen-Kleinformen sowie eine Rhizoclonium spee, entwickelten. Befal-
lene Fadenteile von Chaelomorpha wurden in Seewasser iibertragen,
wodurech nach 24 Stunden bei Beginn der Belichtungsperiode schlag-
artig cine Schwiirmerbildung einselzle. Am Lichirand des Objektiriiger-
Troplens, aufl dem der Ansalz vorgenommen wurde, waren bewegliche
Zellen von 3—4 y. Grosse zu finden. Bei einer mit Jodkalium-Losung
fixierten Probe wurden sowohl zweigeisslige als auch viergeisslige Zel-
len gesehen. Diese beiden Schwiirmertypen konnten zwel verschicdenen
Arlen angehéren oder sie konnten ein Gemisch von Zoosporen und
Gamelen bzw. Gameten und Planozygoten sein. Sie wurden nach dem
Prinzip der Auslese, das oben erwiithnt wurde, voneinander gelrennl.
In der abgewandelten IErd-Schreiber-Losung fanden sich bercits nmach
b Tagen auf der Oberfliche schwimmende, als kleinste griine Punkte
erkennbare Pflinzehen, withrend in den 9 anderen, gleichzeilig ange-
selzlen abgeiinderlen Niihrmedien die Keimlinge erst 2-—4-zellig waren.
Da alle Pflanzen einheitlich waren, musste angenommen werden, dass
enlweder beide Sehwiirmerlypen dasselbe geliefert halten, oder dass
einer davon zugrunde gegangen war, Im Verlaul von 7 Tagen wurden
biischelig verzeigle Rischen gebildet (Abb. 2). lThre Zweige gehen von
cinem Mittelpunkt aus. Die Zellen sind zylindrisch und haben eine
Grosse von 8: 15 y. Sie sind allseitig von einem Chromatophoren aus-
gekleidet, der in ungleich dicker Schicht der Wand anliegl. Ein Pyre-
noid ist vorhanden, selten zwei, Verzweigungen entstehen durch Aus-
stillpungen der Zellen. welche durch Querwiinde abgegliedert werden,
sodass rechlwinkelig abstehende kurze Aste daraus hervorgehen (Abb.
7). Zur Dbessceren Beobachtung wurden Einzelpflanzen isolierl, Diese
hatten eine lingere Vegelalionsdauwer, wihrend in der Sammelkultur
allmithlich Wachstumsstillstand eintrat. Die im Zentrum des Rischens
gelegenen Zellen
abzurunden. Der Inhall wurde grobkornig und dunkelgriin. Immer noch

also die physiologisch dlteslen - begannen sich

waren simtliche Pflanzen borslenlos, Erst als ausgewachsene Thalli
zur Auslosung von Schwiirmerbildung in Seewasser iiberfiithrt wurden,
enlstanden iiber Nacht an den abgerundelen Zellen Borsten von 50—
60y Linge (Abbh. 3, 8). Sie stellen eine Ausstitlpung der Zelle dar und
sind im jugendlichen Zustand mit Plasma erfiilll,

Zoosporenbildung, — Ein Teil der Zentralzellen wird zn
[laschenformigen Sporangien von 25 y. Linge umgehildet. Sie enthalten
elwn 16 Sehwiirmer von olivgriiner Farbe (Abb, 9). Die Differenz in der
Beleuehlung, die zwischen der 200 Wall-Lampe der »Sonnes und dem
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hellen Licht des Mikroskopes besland. fithrte zu einer schockartigen
Schwiirmerentleerung. Die Grosse der Zoosporen betrigl 4 p. Sie be-
sitzen ein kleines Stigma sowie ein basales Pyrenoid. In dichl aufein-
ander lolgender Ketle quellen die Schwirmer aus dem Flaschenhals
des Sporangiums hervor. Sie haben bereils ihre 4 Geisseln, wie durch
Fixierung festgestelll werden kann (Abh. 10). Sofort nach der Be-
freiung verleilen sie sich, verbleiben jedoch vorwiegend im Lichtleld
des Mikroskopes; sie sind also photolaklisch. Diese beweglichen Zoo-
sporen wurden in Nihrlosung gebrachl, Die Ruhezelle streckt und teill
sich. Sie wiichst in beiden Riehlungen zu einem einreihigen IFaden aus
(Abb. 11). Nach 7 Tagen sind die daraus enlslandenen Thalli, die vollig
den bereils bekannten gleichen, an der Oberfliche der Lisung als
kleinste griine Punkle erkennbar. Auch sie sind harstenlos, Die gleich-
zeilig aul Agar gebrachten Zoosporen haben sich noch besser entwickell.
Die Thalli haben grissere Ausmasse und sind noch in allen Zellen
teilungsfithig. Agar erwies sich lir Ectochaete als bestes Medium. Die
Pflanzen crreichten dort Durchmesser von 500 600 y. Ihre untersten
Zweige drangen efwas in den Agar ein. Das hiischelige Riischen enl-
wickelle sich jedoch auf der Oberfliiche und war ebenfalls borstenlos.

Gametenbildung. Ausgereifte Pflanzen der Zoosporen-
Aufzucht. deren Zenlralzellen bereits abgerundet waren und sich nicht
mehr teillen, wurden in Seewasser libertragen, welches im Verhiltnis
1 : 1 mil destilliertem Wasser verselzl war. Nach 24 Stunden, und wie-
der infolge des Lichtschocks bei Mikroskopbeleuchtung. begann eine
Sehwiirmerbildung. Es sind flaschenformige Behiilter entstanden. aus
denen ecin Schwarm von Zellen austritt. die fiir eine kurze Zeil unbe-
weglich Dleiben. Dann selzl Bewegung ein. Nun zeigt es sich, dass

Abb. 7—17. 7. Ast emes jungen bhorstenlosen Thallus von Letochaete polymorpha
(Vergr. 600 >\, — 8 Beginnende Borstenbildung in abgerundeten Zellen von Feto-
chaefe polymorpha (Vergr. 600 > 9. Zoosporenbildung und  Ealleerung in
flaschenférmigen Sporangien von Ectochaete polymorpha (Vergr., 600 >, 10. Zoo-
sporenkeimlinge von Ectochaete polymorpha (Vergr. 600 ). — 11. Zoosporenkeim-
ling von Ectochaete polymorpha (Vergr. 600 X1 — 12, Gametenbildung in flaschen-
formigen Mikro- und Makro-Gametangion hei Eetochacte polymorpha (Vergr. 6000 >,
— 13, Beginnende Kopulation {(Vergr, 2400 >, — 1. kopulationsstadium (Vergr,
2400 ). — 13. Soeben zur Ruhe gekommene Zvgote (Vergr. 2400 X). — 16a—c:
Coccale Wuchsform bei Zygotenkeimlingen unter ungiinstigen Bedingungen (Vergr.
600 X}, — 17 a—Zygolenkeimling, bh— Degenerierende Parthenogameten-keimlinge
in Nahrlosung (Vergr 2400 >0,
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zweierlei Schwirmer vorhanden sind: 6y grosse. die mit einem Chro-
matophoren, Pyrenoid und Stigma aunsgestattet sind. sowie 3y grosse
von blasser FFarbe, an denen kein Stigma mehr erkennbar ist (Ahb 12],
Es wurden Kopulalionen beobachtel, Die Verschmelzung der Gamelen
geht sehr sehnell vor sich (Abb. 13, 14). Die enlslandene Planozygote
isl besser beweglich als die Gamelen. Bei Fixierung lassen sich bei bei-
den Gametensorten 2 Geisseln feststellen, sowie an den Planozygolen
4 Geisseln. Auch die noch nicht fusionierten zwei Zellbestandleile kon-
nen innerhalb der Zygote erkannt werden (Abb. 15). An isolierien Lin-
zelpflanzen wurde im Tropfenpriiparal bestitigt. dass Gamelen eines
Thallus mileinander kopulierten. Diese FEclochaete isl also anisogam
und mondazisch,

Zygotenaufzueht. — Aus den Zygoten gingen keine fiidig
verzweiglen Rischen hervor. sondern Komplexe cocealer. kugeliger Zel-
len von 10 p Durchmesser. Nur sellen war eine schwach entwickelte
Borste von 40 . zu finden (Abb. 16, a—c¢). Sowohl in der Sammelkultur
als auch in den einzeln geschwiirmien Thalli traten diese Komplexe
auf. Die Zellen vermehrten sich durch Teilung in zwei Ebenen. sodass
innerhalb ciner Membran sehliesslich maulbeerartig  zusammenhiin-
gende Zellen vorhanden waren (Abb. 4). Es scheinl eine Eigenart der
Chaelophoreen-Reihe zu sein, dass bei beslimmlien Umweltshedingungen
die Pflanzen vom urspriinglich fidigem Wuchs zu der primiliveren
Teilungsweise der coccalen Typen tibergehen. So hat ViscHER (1933) hei
seinen Agarkulturen von Chaetophoraceen vorwiegend kugelige Aushil-

dungen der fidigen Arten erhalten. was aul unzureichende phyvsiologische
Bedingungen schliessen lisst, Im Falle der eben beschrichenen Ecfo-
chaete handelle es sich tatsiehlich wn eine Storung der Kulturbedin-
gungen, Es war die Temperatur innerhalb der kinstlichen Sonne in-
folge eines Versagens der Wasserkithlung angestiegen.  Ausserdem
mussle zur Bereitung der Nihrldsung cin kiinstliches Seewasser ver-
wendet werden, weil die Seewassersendung von der Nordsee nichl rechl-
zeitig eingelroffen war. Beide Fakloren ergaben in vielen Kulluren eine
Wachstumsstorung. Coceales Wachstum bedeulet fiir Ectochaete  je-
doch Kkeinen Stillstand des Wachstums, Nur die typische Wuchsform
geht verloren. Jedoch liess sich in keiner Weise aus diesen Stadien eine
Schwiirmerbildung erhalten. Erst als wieder echtes Seewasser zur Ver-
fiigung sland, bildeten sie Zoosporen, wobei wieder vorher Borsten enl-
slanden [(Abb. 5). Die coccalen Komplexe haben ebenfalls 2025 .
grosse Sporangien mit einer [laschenhals-ihnlichen Vorwolbung. Die

LEI———
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16-—20 Zoosporen werden in Kellen-Anordnung entleerl. Sie lieferten
wieder normale verzweigle Biischelthalli,

Auf Agar vorgenommene Aufzuchlen von Zyvgolen zeigten, dass gul
entwickelte, verzweigte Pllanzen daraus hervorgehen kénnen. Das coce-
cale Stadium ist also kein obligatorischer Schritl im Entwicklungs-
zvklus von Eetochaete. Bei spileren Versuchen wurden aus derartigen
Komplexen anch Gameten erhalten.

Generalionswechsel Es stand noch die I“rage offen, ob
bei Ectochaete polymorpha ein Generalionswechsel vorliegt, Zur Prii-
fung dieser Irage wurden Klonkulturen angelegl, die uber mehrere
Generationen hin verfolgt wurden. 10 wenigzellige Keimlinge wurden
in Hingetropfen isolierl. 6 Klone wuchsen an. Nur bei Nr. 2 und Nr. 5
gelang es, liickenlos die Aufeinanderfolge der Aufzuchien bis zur vier-
ten Generalion zu verfolgen. Das heisst, nur bei diesen wurden die
Schwiirmerentleerungen tatsiichlich unler dem Mikroskop heobachtet
und durch Fixierung die Geisselzahl festgestelll. Bei den anderen Klo-
nen wurden nicht bei jeder Aufzuehl soviel Schwiirmer gleichzeitig ge-

liefert, dass ein Teil derselben fixierl, ein anderer Teil weiter kulliviert
werden konnte. Es soll jelzt das Verhalten der beiden Klone Nr. 2 und
5 beschrieben werden,

Klon Nr. 2: Ein wenigzelliger Keimling wurde im Hangetroplen
isolierl. Da er sich dort nichl vegetativ enlfalten kann, ging er nach
3 Tagen bereils zur Sporangienbildung iitber. Nach weileren 4 Tagen
waren einige davon entleert. 1—2-zellige Keimlinge waren vorhanden.
Die Mutterpflanze halle aber noch vegetative Zellen. Das Deckglas
nebst dem Troplen mit seinem Inhalt (Mutterptlanze und Keimlinge)
wurde nun zur besseren Enlwicklung in Quarzschilchen gebrachl. In
dieser Kullur waren nach weileren 10 Tagen gul enlwickelte, verzweigle
Ectochaelen zu {inden. 2 dieser Pflanzen (a und b} wurden wiederum
in Hingetropfen gebracht. Sie stellen also die 2. Generation {Aufzucht)
dar. Die vegelaliv verbliechenen Restzellen der Mullerpflanze waren in-
folge der Umbellung in frische Nihrlosung durch coceale Teilungen
u 150 p grossen Zellkomplexen ausgewachsen. s gelang, darin eine
Schwiirmerbildung auszulosen. s handelte sich um Zoosporen. Die 1.
Generation hal in diesem Falle also Zoosporen gebildel. I2s muss jedoch
crwihnl werden, dass bei Klon 1 aus der ebenfalls nachlriglich weiter-
wachsenden Mullerpflanze Gameten erhallen wurden! Die 1. Generation
verhilt sich also nichl einheitlich.

In einem der 2 isolierten Thalli (a) konnte bereits am néchslen
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Tag im Hiangetroplen Zoosporenbildung beobachlel werden. Das Deck-
glas mitsamt den Ruhezellen, jedoch ohne Multterpflanze. wurde wieder
in eine Quarzschale umgebettet. 4 Tage spiter wurde diese 2. Genera-
tion zur Schwiirmerbildung angesetzt, Diesmal Lral eine lebhafle Game-
tenbildung ein! Die Gameten wurden auf Agar gebracht. Sogar die zahl-
reich vorhandenen Parthenogamelen gelanglen dorl zur Entwicklung
und wuchsen zu kleineren. aber verzweiglen Pllanzen aus. In Nihr-
losung dagegen waren ausser schnellwiichsigen Keimlingen (aus Zy-
golen) auch blasse, degenerierende (aus Parthenogameten) zu finden
tAbh. 17). Auch bei cinem am 5. Tag angesetzien Versuch zur Schwiir-
merbildung wurden von der 2. Generalion Gameten gebildel. Die Pllanze
b wurde 10 Tage nach dem vorigen Versuch zur Schwirmerbildung
gebracht. Sie lieferte Gameten. Die 2. Generalion hat also in einem Falle,
und zwar an einer jungen Pflanze, Zoosporen gegeben. wiihrend dllere
Pllanzen, gleich ob sie einzeln oder in Sammelkallur gehalten wurden,
Gameten bildeten,

Auch die 3. Generation (Aufzucht) verhill sich nicht einheitlich.
Wieder zeigl es sich, dass junge, rasch wachsende Pflanzen Zoosporen
bildelen. wihrend der Thallus, sobald er ein bestimmtes Alter erreicht
hatte, stets Gamelen entleerte.

Klon Nr. 5: Die Befunde an Klon Nr. 5 unterscheiden sich von
den an Klon Nr. 2 erhaltenen Befunden insolern als hier iiber 3 Genera-
tionen hin nur Gameten gefunden werden konnten. Bei der 2. Genera-
tion wurde zwei Mal im Abstand von 11 Tagen Gametenbildung aus-
gelosl. In den daraus erhaltenen Aufzuchten auf Agar und in Nihr-
losung (3. Generation) wurde sogar zu 3 verschiedenen Zeitpunklen
Gamelenbildung heobachtet. Es konnle daraus geschlossen werden, dass
die Zoosporenbildungs-Phase nur sehr kurz ist und dass sie bei Anslel-
lung der Versuche immer schon uberschritten war, Auf jeden FFall be-
weisl auch diese Versuchsserie, dass bei dieser FEectochaete kein anli-
thelischer Generalionswechsel vorliegen kann., Aus diesen Beobachiun-
gen ergibt sich. dass Ectechaete polymorpha ein haploider Organismus
sein durlte. Die Art der Fortpllanzungszellen, die gebildet werden,
hangl vom physiologischen Zustand des Thallus ab, Niemals wurde
beobachtet. dass in ciner Pflanze gleichzeitig Gamelen und Zoosporen
entstehen. Dagegen wurde mehrfach gesehen, dass aul Rhizoclonium,
welches mit édlleren borstigen Polslern und jiingeren borstenlosen Liclo-
chaeten besetzt war, gleichzeitig unter dem Mikroskop in den ersleren
Gamelenbildung vor sich ging. wihrend die jungen Polsler Zoosporen
entleerlen. Das besagl aber. dass die Sehwirmer innerhalb der Behiller
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bereits eindeulig determinier! sind. Eine Umstimmung der Zoosporen
in Gamelen durch Zugabe von Mallose, wie es z.B. bei Hydrodietyon
reticidatam  gelungen war (L. Moewous 1948}, liess sich hier nichi

erreichen.
4. Ectochaete als Epiphyt.

Nachdem diese Felochaete in allen Entwicklungsstadien in freier
Kultur untersucht worden war, wurde ihr Verhalten im Zusammen-
leben mil anderen Algen erforscht. Als »Tragers wurde zunichst En-
teromorpha clatheata gewithll, Diese war in Reinkullur vorhanden. An
jungen LEnteromorphen liess sich Zoosporenbildung auslisen, wenn
diese aus Nihrlosung in Scewasser iibertragen wurden. Nach der
Schwiirmerenlleerung blieb das leere Zellgeriisl des Thallus zuriick.
Es bietet den Anblick eines sehr regelmissig gebaulen Gillers. Von
solchem durchsichtig gewordenen Gewebe miisste sich ein griiner Epi-
phyi sehr deullich abheben. ebenso miisste ein Endophyt klar erkenn-
bar sein.

Bewegliche Zoosporen von Fcetochaete wurden in cine Boveri-
Schale gebrachl, in weleher sich mehrere elwa 1 em lange junge IEntero-
morphen hefanden, Naeh einigen Stunden wurden an den Pllanzen
festhaltende sowie an der Oberfliche schwimmende Ruhezellen ge-
schen. Lelzlere entwickelten sich zu sehr gul ausgebildelen, verzweiglen
Pilanzen, Die Anwesenheit der lebhaft wachsenden Enleromorphen
hatte also einen giinstigen Einfluss aul die (rei wachsenden Ectochae-
ten. Zwei Tage nach dem Befallsexperimenl waren an den fintero-
morpha-Membranen leere kugelige Gebilde zu finden. Die Zoosporen
hallen einen Keimschlauch gebildel. in welchen der Zellinhalt hinein-
gewandert war. Bei [reier Kultur wurde dieses Verhallen nicht beohach-
tel. Vereinzell gelang es auch, unter den Membranen fast farblose, sehr
schmale Zellschliuche zu erkennen. Von diesen Stellen aus wuchsen
nun cinreihige IYiden aus, die mit ihren jingsten Spilzen immer unler-
halb der gallertigen Enteromorpha-Membran  verblichen.  wiithrend
altere, sich abrundende Zellen diese bald sprengten. Sie umspannien
den Wirt schliesslich spinnenartig. wobei simtliche IWiden mil dem
Substral in Bertihrung zu bleiben versuchlen. L2in Dhiischelig aulrechter
Wuchs kam also nicht zustande. Spiiter, nach dfteren Uberlragen der
Wirlspflanzen in Irische Nihrlosung wurden an dem Lpiphylen auch
zahlreiche Borsten gebildet, Altere Bewdiichse zeiglen das gleiche Aus-
sehen, wie es anfangs aufl Chaetomorpha gefunden worden war (Abh.
18): manscheltenartige Polster. aus dicht gedringten Kugelzellen be-

20 Rotaniska Notiser 1949.
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stehend, die zahlreiche Borsten besitzen. Als die Enleromorphen aul
§—10 em herangewachsen waren, liess sich bei ihnen Zoosporenbildung
auslosen, Von dem jelzl farblos gewordenen Zellgewebe hob sich die rein
epiphytische Kelochaete gut ab (Abb. 19). Zwei Tage spiiter schritlen
die Epiphylen selhst zur Zoosporenbildung. Einige Zeit daraul wurden
aus geallerten Eclochaete-Pflanzen jedoch Gameten erhalten,

Es wurden ausserdem bewegliche Zoosporen von FEelochaete zu
einer abgeslorbenen Ehizocloninm-Walle gegeben. Die in gallerliger
Auflésung begriffenen Rhizocloninm-Iiden bildeten ein sehr gutes Sub-
sirat. Nach 3 Wochen hatten die farblosen Fiiden ein griinliches Aus-
schen angenommen. das dureh zahlreiche kleine Polsterchen von Ecto-
chaete herriihrle, Es waren jedoch keine strahlig verzweiglen Pllanzen
enlstanden, Vielmehr bildete der Epiphyt kleine Knoten aus versehlun-
genen Iiden, welche die abgestorbenen Membranen durchwucherten
(Abb. 20). Schon sehr junge Befallsstellen konnten zur Zoosporenbil-
dung veranlasst werden, was auf ihren guten physiologischen Zustand
schliessen lisst. Withrend der Kulturperiode mil kiinstlichem Seewasser
zeigte gerade diese Kultur ein iippiges Wachstum. Dicke Ballen rein
»coccaler» Zellen waren makroskopiseh aul dem Substrat erkennbar,
Diese lieferten Gameten. Die Rhizoclonium-Waltle enthielt also reich-
lich Nihrstoffe. Trolzdem entstand die typische Ausbildung der Eclo-
chaele nichl,

Das Befallsexperimenl hal also gezeigl, dass Eelochaele je nach
Art und Beschaffenheil des Substrales enlweder die normale verzweigle
Form annimmt oder einen Knoten von verschlungenen Fiden bildet
ader eine rein coccale Aushildung hat. Alle 3 Typen sind befiihigt, Fort-
pllanzungszellen zu bilden.

5. Ectochaete als Endophyt.

Wie bhereils erwithnl, war in der von Chaetomorpha Linum ange-
legien Rohkullur e¢in Rhizoclonium aulgetreten. Es waren zarle, flu-
lende Fiden von hellgriiner Farbe. Diese Alge bildete keine Fortpllan-
zungszellen. Sie vermehrt sich vegelaliv. Die einreihigen IFiden gehen
slellenweise zu Liingsteilungen tiber. Dadurch bilden sie knolenartige
Verdickungen, die schliesslich dichl mil kugelig gewordenen Zellen
angefulll sind, An diesen Stellen wird die derbe Membran gesprengt.
Beim Ubertragen in frische Nahrlosung zerfallen die Fiden in kleinste
Teile. Von diesen Bruchstiicken werden dann neue einreihige Iéiden
ausgelriehen,



file:///erschlungcnen

BIOLGGIE UND SYSTEMATIR DER GATTUNG ECTOCHAETE 299

18 19

20 21

Abb. 18 21, 18 Ectochacte polymorpha als Epiphvt auf Enteromorpha clathrata

(Vergr, 110 . — 19. Ectochaete polymorpha als Epiphvl auf Enteromorpha clath-

retder, deren Zellen infolge Zoosporenbildung inhaltslos sind [Vergr. 480 X, 20

Ectochacte polymorpha auf abgestorbenen Rhizoclonium-Taden (Vergr. 110 2. —
1. Fctochaete polymorpha aut Rhizoclonium (Vergr. 175 X}
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Die der Rohkultur entnommenen Rhizoclonium-Faden wurden
mehrfach gewaschen und in Nihrlosung gebracht, Es wurden aus
kleinen Fadenstiicken Einzelkulturen und eine Sammelkultur angelegt.
Daraus enlslanden zarte Wallen, die im jungen Stadium weich und
schlaff waren, spiiter -~ bei Beginn der Knotenbildung — aber gekriu-
selt und briichig wurden.

Sowohl in den Einzelkulturen als auch in der Sammelkultur wur-
den nach einiger Zeit vereinzelte borstenbeselzle Polster beobachtel.
Sie wurden abpriparierl und erwiesen sich in Kultur als Ectochaete.
Bei genauer Belrachtung fiel auf. dass diese Polster von der derben
Rhizecloninm-Membran umschlossen waren, lediglich die Borsten und
die »Flaschenhillser reifer Sporangien raglen daraus hervor (Abb. 21,
22). Durch weilere Beobachtungen konnle festgestellt werden, wie sich
Zoosporen und Zygoten bei ihrer IFestsetzung aul der Membran ver-
halten. In diesen Fillen enlstand kein Keimschlauch. Vielmehr senkle
sich die Ruhezelle in die Membran ein. indem sie diese aufléste (Abb.
23 a und b). Unlterhalb derselben enlwickeln sich einreihige I"aden (AbD.
23 ¢). Diese konnen sich auch zwischen den Zellen hindurchschligeln.
wenn in dlteren Rhizoclonium-TFiden der Zellverband bereits gelockeri
ist (Abh. 23 d). Die Alge lebt also in den schleimigen Membranen der
Wirtspflanze., Zuweilen tritt sie wieder ins Freie, wo sie sich als echle
Echtochaete zu erkennen gibt (Abb. 23 ¢). Diese Art des Zusammen-
lebens ist hei Rot- und Braunalgen, welehe mil Griinalgen vergescll-
schaftet sind, sehr hiufig. Man sprichl meist von Endophylismus, ob-
wohl die Wirlszellen selbst nicht besiedelt sind.

Es fiel nun aufl, dass in den Rhizocloninm-Kulluren immer wieder
farblose, absterbende Fiden auftralen. Wie Abb. 24 zeigl. waren sie
endophyvtlisch bewohnt. Schmale. kaum griin gefiirbte Fiden hallen
sich von Zelle zu Zelle gebohrt. Besonders an jungen. einreihigen Rhi-
zoclonium-TFiden, die nur von einer schwachen Gallerthiille umgeben
sind, wurden solche Bilder hiufig gesehen., Die FEetochaele-Ruhezelle
dringl, indem sie die Wirtsmembranen auflost, in das Zellinnere des
Wirtes ein. Sie lebl dort zunéchst als Endophyl, ohne das Wachstum

Abb. 2295 22 Frei gelegtes Polster mit Sporangien von Ectochaele polymorpha

unterhall der Membran von Rhizoclonium (Vergr, 500 ). — 23. a—c. Festsetzen

von Schwiirmern von Ectochaete polymorpha (a, b), Eindringen m Rhizoclonium

{e, di und Herauswachsen (ei. (Vergr. 500 X). — 24. Ectochaete polymorpha als

echter Endophyl in Rhizeclonium (allmihliche Ausfiillung der Wirtszellen) (Vergr.

500 ). 25, Ectochacete polymorpha als Endophyt in Rhizoiden von Rhizeclonium
{Vergr. 2250 X).




BIOLOGIE UND SYSTEMATIK DER GATTUNG ECIOCHAETE S01

Fig, 22—-23.
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das Wirles wesenltlich zu beeinflussen. Verschichen sich aber die
Kulturbedingungen zu ungunsten des Wirtes, so breitel sich der Endo-
phyvt innerhalb des Zellvolumens immer mehr aus, bis er den Proto-
plasten des Wirtes zum Absterben gebracht hat. Alle Uberginge dieses
Verhaltens konnten beobachtet werden. Wurden Rhizoclonien, die farh-
los waren, aber den schmalfidigen Endophyten beherberglen, in frische
Nihrlosung zur Wachslumsanregung gebracht, so ftiillte dieser durch
coceale Teilungen allmiihlich die leeren Wirlszellen vollig aus. Es isl
zu vermuten. dass der Zerfall des Rhizoclonium-IFadens in Bruchstiicke
durch Beeinllussung des Endophyten zuslande kommt, So lange Eclo-
chaete als reiner Endophyt lebt, enthillt sie wenig Chlorophyll und
bringt keine Fortpflanzungszellen hervor. Lirst wenn sie zum Para-
siten geworden ist und der Wirt zum Absterben kommt, treten Polster
aul, die aus Sporangien beslehen,

Es wurden Bruchstiicke zerfallener Rhizoclonium-Fiden in Kultur
und Beobachtung genommen. Diese bildelen normalerweise an einem
Pol ein Buschel farbloser Rhizoide, welche allméahlich ergriinen und zu
neuen Fiden auswachsen. In diesen Rhizoiden konnte sehr deultlich
der Endophyl wahr genommen werden (Abb. 25). Er veranlasst die
sich sehr rasch streckenden Rhizoidzellen zu Teilungen. Es entstehen
auf diese Weise abwechselnd Zonen von griinen Zellen. in welchen der

Endophyt — und wahrscheinlich auch em sehr kleiner Proloplast von
Rhizoclonium — lebt und leere Rhizoidzonen, Der Endophyt kann

innerhalb des Rhizoids Sporangien bilden, wodurch er sich von dem
nicht assimilierenden Wirt belreit (Abb. 26 a und b)., Auf diese Weise
wirt bei der vegetativen Vermehrung von Rhizocloninm die endophy-
tische fretochaete mil {ibertragen.

Das Zusammenleben von Rluzoclonium und Letochaefe hal also
3 Phasen. Zuniichst verhill sich Fetochaete als reiner Epiphvt, beson-
ders auf dlleren Pflanzen, welche eine dicke Gallertschichl umschliesst,
Ectochaete vermag aber auch in das Zellinere vorzudringen. besonders
bei jungen. zartwandigen Wirlszellen. Sie lebt dann endophylisch, Jfe
nach dem Umweltsbedingungen kann diese Phase linger oder kiirzer
withren. In Kultur gewann der IEndophyt jedoch allimihlich das UUber-
gewichl. Fr nahm parasitischen Charakter an. Der Wirl ging zugrunde.
Mit dem Absterben des Wirles ist Echtochaete gezwungen. selbstindig
zu assimilieren. Der Endophyl ergriint wieder und wird zur Fort-
pflanzung befihigt. Verbleiben die gebildeten Schwiirmzellen auf der
abgestorbenen Rhizocloninm-Watle, so treten — wie das Befallsexperi-
menl gezeigl hal — nur knotenartige Thalli bzw. cocecale Zellkomplexe

i
3
|
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!
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aul. Gerade dieses lelzte Beispiel zeigt wohl Klar, wie vielgestaltig eine
einzige Art in ihrer morphologischen Ausgestaltlung und in ihrem

physiologisehen Verhallen sein kann.

6. Systematische Stellung und Artbeschreibung von
Ectochaete polymorpha.

Nachdem von Eeclochaete ein geschlossener Entwicklungsgang in
Kultur erhalten werden konnte, und nachdem ihr Verhalten als Epiphyt
und Endophyt sowie als Parasit beobachtet wurde, konnen jetzt alle
morphologischen und physiologischen Merkmale zu einer Art-Neu-
beschreibung zusammengestellt werden.

Ectochaete polymorpha nov. spee. In freier Kultur lockere
Blischel aus radiir angeordneten, allseits verzweiglen [Fiden. Biischel
300 600 u gross. Fadenzellen im vegelativen Zustand zylindrisch,
elwa 8 : 15 u, von einem Chromatophoren in ungleich dicker Schicht
ausgekleidet, mit ecinem Pyrenoid, ohne Borste. Verzweigung ‘recht-
winkelig durch Ausstiitlpung und Abgliederung einer I'adenzelle. Altere
Zellen abgerundet, 10—15 p, mil starrer Borste von 50 70 y Linge.
Zuweilen coceale Wuchstform, Borsten dann seltener und kiirzer., Zoo-
sporenbildung in {laschenformigen Sporangien von ca. 25 p Linge.
Zoosporen zu 16 enlslehend. ca. 1 y lang, mit 4 Geisseln, Stigma und
Pyrenoid. Gametenbildung in ca. 20 . langen Makrogametangien und
kleineren Mikrogametangicn. Makrogamelen zu elwa 16 gebildet, ea.
6 . gross. mil deutlichem Chromatophoren. Stigma und Pyrenoid, mil
2 Geisseln. Mikrogameten zu etwa 20 entstehend, mit 2 Geisseln, blass-
griin, Stigma und Pyrenoid nichl erkennbar. Anisogamie. Mondzie.
Parthenogenese maoglich. Zoosporen, Zygoten und Parthenogameten
entweder mit Keimschlauch in einer Richlung oder nach der 1. Teilung
nach 2 Riehlungen wachsend. Kein Generationswechsel.

Epiphytisch als dunkelgriine, rundliche Polsler oder als ringfor-
mige Bewiichse aul Chaetomorpha Linum und Enteromorpha clathrata.
Endophylisch als kriechende I'dden in Rhizocloninm-Membranen sowie

in den Zellen und dann parasitar.

Gefunden Sommer 1947 auf Spiekeroog (Ostfriesland| als Epiphyt
von Chaetomorpha Linum.

Die letzte, immer noch bestehende Einleilung der Chaectophoraceen
stamml von IHuser (1893). Er hat die Familie in 12 Gattungen ge-
gliedert. Die 5 sohlenbildenden Gattungen sind eindeulig von Ectochaete
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zu unterscheiden. Dagegen sind die Gallungsunlerschiede der fadig
verzweiglen, borslentragenden Formen nicht sehr Klar. Griinden sie
sich doch vorwiegend auf morphologische Merkmale, die — wie die
Unlersuchungen an Eclochaete polymorpho gezeigl haben — sehr varia-
hel sind. Erst wenn an allen diesen Gattungen Kulturversuche ange-
stellt sind, werden sie eindeutig voneinander ahgegrenzl werden konnen.
Wahrscheinlich ergeben sich dann neue Einteilungsprinzipien. Die
Galtungen Phacophila. Ectochaete und Acrochaete — alles lose ver-
zweigte. borstentragende Formen - sind nach den bisherigen Befunden
nicht ecindeutig zu bestimmen. Fiir Phaeophila als lyvpisch wird z.B.
ein wandauskleidender Chromatophor sowie 1—3 Pyrenoide angegeben,
die Borslen soillen gewellt sein. Bei Lctochaete tritt ein wandausklei-
dender Chromatophor ebenfalls auf, mehrere Pyrenoide sind in dlleren
Zellen nicht selten. Auch leicht gewellte Borsten wurden zuweilen in
geallerlen Kulturen gefunden. Fiir Acrochaete (OLTMANNS 1894) wird
die cinseils gewendele Verzweigung als Merkmal angeliihrl. Jedoch ist die
Verzweigung natiirlich sehr dureh die Unlerlage bedingl. Im dicken
Schleim einer Chorda filum konnen sich nach dem lederartig festen
Thallus hin natiirlich keine Aste eniwickeln. In freier Kullur dagegen
muss es sich erst erweisen, wie der typische Wuehs eines Thallus ist.
Das Ziel der vorliegenden Arbeit ist. einige Regeln aulzustellen, nach
denen eine Neuhearbeilung der Chaelophoraceen-Systemalik vorgenom-
men werden kann:

1. Der Bau des Thallus ist sowohl in freier Kultur als auch im Zu-
sammenleben mit anderen Algen zu beobachlen,

2. Morphologische Merkmale der Zelle (Gestalt des Chromatophoren,
Pyvrenoidzahl) sind nur an jungen, leilungsfihigen Zellen bestimm-
bar,

3. Vorhandensein und Fehlen von Borslen. sowie deren Zahl und
Linge, muss unler verschiedenen physiologischen Bedingungen un-
tersueht werden.

1. Der Vorgang der Zoosporen- und Gamelenentleerung sowie die
Kopulalion muss beobachtet werden. Nur dann lassen sich Aussagen
tiber die Art der gebildelen Schwirmer machen.

5. Die Entwicklung von Schwiirmzellen zu normalen Pllanzen muss
verfolgt werden.

Dic 4 bisher aufgestellten Arten der Gatlung Eelochaete entspre-
chen diesen Regeln nieht. In folgender Tabelle sind die Merkmale 7u-
sammengeslellt. Daraus gehl die Liickenhafligkeil der Beschreibungen
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hervor. Besonders ist iiber die Forlpflanzungsverhilinisse nichts De-
kannt. FEetochaete pacifica Levring (1941) und Eectochaete ramosu
LEVRING (1941} miissen unler diesen Gesichispunkten noch als sehr
unsichere Arlen gelten, da von ihnen pur einige morphologische An-
gahen vorliegen. Die verschiedenen Fadendicken sind durchaus im
Bereich der natiirlichen Variationsbreilen und miissten sich erst in
Kulturversuch als real erweisen. Ebensowenig kann cine Aussage iiber
den Thallusbau gemacht werden, wie »lockere, nicht zusammenschlies-
sende Fiden» und im Gegensatz dazu »dicht zusammenschliessende
Fiden , solange auch dieses Merkmal nicht in Kulfur untersueht wor-
den ist. Die im Freien gefundenen Exemplare konnen durch Alter
oder durch verschiedenartiges Substrat verschiedenen Aufbau gewonnen
haben. Kyriv (1938, 1949) stellt Fctochaete leptochaete und Eclochaete
Wittrockii nebeneinander, wobei er sich aul Kulturversuche stiilzl,
Doch erfassen seine Versuche nur den erslen Schritl des Enlwicklungs-
zyklus, nimlich die Zoosporenbildung aus im Freien gefundenem Ma-
lerial. Die Aufzucht dieser Schwiirmer zu normalen Pllanzen ist nicht
gelungen. Vielmehr bilden diese als herangewachsene, aber einzellige
Gebilde bereils Zoosporen, deren Enlleerung nicht normal verliuft, Dicse
zweile Schwiirmergeneration wird nicht aufgerzogen. s hat ganz den
Anschein, als ob das Untersuchungsmaterial keine reine [fctochacle
war, sondern eine ssymbionlische: FForm. von der eingangs gespro-
chen wurde. Die dreigeissligen Schwiirmer, die 2 Stigmen hatten, konn-
ten cin Verschmelzungsprodukt von 2 fremdarligen Schwiirmern sein.
Diese verméogen sich in diesem [Falle nicht gemeinsam zu entwickeln,
sondern es entsteht nur ein einzelliges abnormes Gebilde, dessen Sehwiir-
merbildung ebenfalls nichl normal verliufl. Ein weilerer Beweis fur die
Vermulung, dass Fetochaete Wittrockii. d.h. das von KyLIN untersuchte
Materiall, svmbiontisch lebte, konnten die hyvperlrophierten Zellen sein,
zu denen sich die aut Pylaiella haftenden Pflanzen in Nihrlosung ent-
wickelten. Solehe und ahnliche Bilder sind bel Kulturversuchen mil
marinen Klein-Algen sehr hiufig gefunden worden. Es konnlen in vielen
I'illen die einzeinen Partner dieser neuartigen »Symbiosen» in Kultur
gelrennt erhallen werden. An anderer Slelle soll iiber diese inleressanle
Erscheinung der Symbiose mariner Algen berichiet werden.

Gegen Ectochaele leplochaete ist Ectochaete Wittrockii abgegrenzl
durch die griossere Ifadenbreile. Doch sind die Angaben von HUBER
iiber Ectochaete leptochuaele ebenfalls sehr liickenhalt, sodass auch
diese, als tyvpischer Vertreter dieser Gatlung zéhlende Arl. erst nach-
untersucht werden muss.
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Da Ectochaete pelymorpha die einzige Form isl. deren Merkmale
und Entwicklungsgang in Kulturen eingehender untersueht werden
konnte, ist es berechligl. sie als neue Arl aufzulassen. Denn gerade in
wichtigen Punkten der Artcharakterisierung sind bei den 4 anderen
Arten Liicken vorhanden. Erst durch weitere Unlersuchungen dieser
Arten werden die Unterschiede autgekliirl werden konnen,

7. Ectochaete ramulosa.

Es erscheint angebracht, im Rahmen dieser Arbeit die zweite
kultivierte Echtochaete mit anzufithren. Dadurch wird die Gallung bes-
ser charaklerisiert. Auch zeigt es sich, dass mit den angewandten Kul-
turmethoden tatsichlich Artunterschiede herausgearbeitet werden kon-
nen. Der Entwicklungsgang soll nur kurz zusammengestellt werden,

Herkunft und Kultur. — Auf Chaetomorpha aerea, welche
von List aul Sylt |Biologische Anstall) stammle, wurde ein einziger
Thallus epiphylisch gefunden. Auf dem Wirlsfaden entwickelten sich
in Nihrlosung lang auswachsende, verzweigte, kriechende Fiden, deren

Zellen sich mil zunehmendem Alter abrundeten und coccal weiler
wuchsen. Borslen waren nur wenige vorhanden. Sie waren zart und
zerbrechlich, Von diesem, vorldufig als Ectochaete bestimmten Thallus
wurden Teile abpripariert und einzeln in Hingelropfen, sowie mehrere
Teile gemeinsam in Quarzschilchen, kulfiviert. Die isolierten Thallus-
teile entwickelten sich sehr rasch zu langladigen, mit kurzen Asten
beselzten Pilanzen (Abb. 27). Die Zellen haben eine Grisse wvon
4
Wandbildung Scitenfiste zu bilden. Diese Astchen entwickeln sich dann
durch coccale Teilungen weiler, sodass sehr bald kompakle Zellhaufen
entstehen (Abb. 33). Borsten trefen erst bei Ubertragung dieser Pllanzen

5 12—15 . Sie haben die Tendenz, durch seitliche Ausstiilpung und

in Seewasser oder in frische Nihrlosung auf (Abb. 28). Diese sind sehr
zerbrechlich und werden beim Ubertragen zerstort.

Zoosporenbildung. — An rasch wachsenden, vegelativen
Thalli liel eine Schwirmerbildung ab. Die Schwiirmer entslanden in
schlanken, flaschenformigen Behiiltern von ca. 20 4 Linge zu etwa 12
(AbDb. 29). Der Entleerungsvorgang wurde nicht beobachtel. Die meislen
Schwiirmer waren bereils zur Ruhe gekommen. nur einige frei beweg-
liche waren noch vorhanden. Sie waren alle gleich gross, 4 . lang, und
hallen ein Stigma. IZs handelt sich sehr wahrscheinlich um Zoosporen.
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Abb. 26 32 26 a. b, Fctochaete polymorpha als sporangienbildender Endophyvt im

Rhizoid von Rhbizocloniwm (Vergr. 2250 2| —— 27, Zweig eines vegelativen Thallus
von Fetochaete ramulosa (Vergr. 600 X0, — 28 Borsten an alteren, abgerundeten
Zellen von Ectochaete romualosa (Vergr. 600 x|, — 29, Zoosporangien von Ecto-
chaecte ramuatosa (Vergr. GO0 ) 30. Makro- und Mikro-Gametangien von Feto
chaete ramulosa (Vergr. 600 > . — 31, Gamelenenlleerung und Kkopulation bei
Ecfochaete ramulose (Vergr, 1000 > — 32 a, b, 2 Keimlingsstadien von Ectochaete

reemalosa (YVergr. 600

Die wenigen vorhandenen Schwarmer konnten nicht lixiert werden
und auf thre Geisselzahl gepruft werden, da sie zur Aufzuchl verwendet
werden sollten. Es entstanden radiar verzweigte Thalli (Abb. 34).

Gametenbildung. Inzwischen waren die Thalli in Ein-
zelkullur bis auf 500 600 p. herangewachsen. Sie sind vorwicgend aus
rundlichen Zellen zusammengesetzt (Abb. 35). Nach Ubertragung in
Seewasser enlstehen Gametangien. Diese sind von rundlicher Gestall
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a3 34 32

Abb. 33—35. 33, Coccale Teilungen hei FEctochaete ramulosa an einem Seitenast

deutlich sichthar (Vergr. 110 X}, 34. Junger. vegetativer Thallus von Ectochaete
ramulosa (Vergr. 110 X ). — 35. Vollstandig coceal gewordener Thallus von Ecfo-

chacte ramulosa [Vergr. 110 X

30
. grosse. Sie haben emne flasehenhalsahnliche Vorwolbung (Abb. 30).

Die Zahl der darin enthaltenen Schwiarmer ist 4 oder 8. Bereits in den
beiden Behillern sind zwei Grossen zu unlerscheiden, 4y grosse Mikro-

Es sind zweierlei Gamelangien vorhanden, etwa 20 . grosse und 25

Gameten und 6—7 p grosse Makrogameten. Der Entlecrungsvorgang
wurde mehrmals, zu verschiedenen Zeilpunkten, heobachtet. Bei den
Makrogamelangien verlangert sich wiahrend der Entleerung der Fla-
schenhals und ein Gamet wird langsam heranshefordert (Abb. 31). Die
anderen folgen in grosseren Zeilabstanden. s gibt hier also Keine explo-
sionsarlige Enlleerung. Sobald der Makrogamel frei ist. nahern sich
thm die besser beweglichen Mikrogamelen. Sie umschwarmen ihn. Die
Kopulation konnle beobachtet werden, ebenso die Planozyvgoten. Diese
haben 4 Geisseln und sind gut beweglich. Sie sammeln sich am Licht
rand des Praparates an. Auf Grund der cingehend beobachlelen Game-
tenbildung muss beschlossen werden, dass die im vorigen Abschnilt
beschrichenen Sehwarmer tatsachlich Zoosporen waren.

Zygotenaufzucehten — Ebenso wie die Zoosporen gehen
auch die Planozyvgoten sofort nach threm Festsetzen zur Streckung
tuber. Nach 2 Stunden sind bereils gestreckle keimlinge zu finden
(Abh. 32). Sowohl auf Agar als auch in Nahrlosung entstanden aus
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den Gameten normale, vegelalive Pflanzen. Sie lieferlen ebenlalls Ga-
melen. s muss bemerkt werden, dass wiahrend der Beobachlungs-
dauer {Oktober— November 19148) im Laboratorium keine cinheitlichen
Temperaturen herrschlen. Ersl als die Ieizung in Belrieh genommen
wurde, wuchsen die Kulturen wieder gut und regelmassig. Damil lissl
sich erkliren. dass die Zoosporenbildung nicht wieder heobachtel wer
den konnte. Denn Zoosporen entstehen erfahrungsgemiss nur an rasch
wachsenden Pllanzen. IZhenso ist zu vermuten, dass die Gametenhildung
nicht unter oplimalen Bedingungen verlief. Wahvscheinlich ist ge-
wohnlich dic Entleerungsweise rascher und die Zellen sind Kopulations-
freudiger.

Da sich diese Ectochaete von der bereits genauer bekannten Ecto-
chaete polymorpha in wesenthichen Merkmalen — besonders aber in
der Art der Porlpflanzung eindeutig unterscheidet, 1st es gerecht-
fertigt. sie als eigene aufzultihren (vergl. Tabelle p. 308 309).

Ectochaete ramulosa nov. spec. —In [reier Kultur rundlicher Pol-
ster von 200—600 g Grosse aus radiar angeordneten, zuweilen stark
verzweiglen Faden. Fadenzellen im vegelativen Zusland zylindrisch,
etwa 4—5:12 15 p. mil lappigem nicht allseitig wandauskleidendem
Chromatophoren, mit 1 Pyrenoid, ohne Borsten. An alteren Zellen selten
L zarte. zerbrechliche Borste von 30—40 u Lange. Thallus im Alter von
coccalem Ausschen. Zoosporenbildung in schlanken, 20 (o grossen Spo-
rangien. zu elwa 12, Zoospore elwa 4 y, mit Pyrenoid. Gamelangien
rundlich. In etwa 20 y grossen Mikrogametangien 8 Mikrogameten von
4 u. Grosse, in 25 30 y. grossen Makrogametangien 4 Makrogameten von
6—7 . Grosse. Makrogamelen mit 2 Geisseln, Pyrenoid und Stigma,
Mikrogameten mit 2 Geisseln, blassgrin mil Stigma, Pyrenoid nicht
beobachlel. Makrogamelen schwicher bewegheh, i der Nihe der Ga-
metangien verbleibend. Anisogamie. Monozie. Keimung der Zoosporen
und Zvgolen durch Streckung und Teilung. in 2 Richtungen wachsend.

Epiphytisch auf Chaetfomorpha aerea. Gelunden 1948 bei List
auf SvlL

Zusammenfassung.

1. Es werden Methoden heschrehen, die es ermoghichen, mikroskopisch Kleine, ept
phytische winl endophybhische Algen m klemstem Baum zu kullivieren.

2. Zoosporen- und Gamelenhildung lasst sich auslosen durch Anderungen der phy
stologischen Bedingungen (Chertragung aus Nahrlosung in Seowasser gleicher
oder geringerer konzentration, durch Temperatur- end Lichtsehoeks)

3. Fur Zygolenaulzuchten eignet sich am besten 2 % e iger Scewasser-Agar
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4, Ectochacte polymorplia und Ectochaete ramulosa werden als neue Arfen aus der
Familie der Chaclophoraceen beschrieben.

(=]

Die morphologische Vielgestalligkeit von £, polymorpha kommt darin zum Aus-
druck, dass sie im jugendlichen Zustand horstenlose, fiadig verzweigle Rischen
bildel und dass sie gealtert stark borstig ist und kugelige Fadenzellen hat; aus-
serdem Kann sie unter bestiminten Bedingungen in coccaler Teilungsweise lebhafl
wachsen imil und ohne Borsten).

6. Zur Charakterisicrung der Arten gentigen nichl nur die variablen morphologischen
Merkmale (Thallusbau, Zellform. Zellgrisse, Borstenbildung). sondern es miissen
auch die Sexualorgane, der Kopulationsvorgang, Zoosporangien und Zoosporen
herangezogen werden,

-1

E. polymorpha und I ramalosa sind anisogam und mondzisch; sie haben kei-
nen Generationswechsel,

8. L. polymorpha wurde in epiphytischer, endophyltischer und parasitirer Lebens-
weise auf Grund von Befullsexperimenten heobachtet,
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On Some Attached Zygnemales and Their
Significance in Classifying Streams.

By GUNNAR ISRAELSON.

On a botanical journey in Swedish Lapland in Augusl 1883 G. La-
GERHEIM devoled some atlention to Lhe epilithic algal vegelation of a
couple of waterfalls in the river Luleiilven, this leading to the discovery
of seine besonders inleressante und an solchen Lokalililen ungewdhn-
liche Algenflora» (LAGERHEIM 1884 Db p. 278). A very conspicuous
element in the vegetation on the bank-rocks washed by the water was
formed by two Zvgnemales both of which were described as new to
science, viz. Zygnema melanosporum and Spirogyra calenaeformis ssp.
lapponica. The lalter form, later classified as a species. has also been
recorded from the river Dalilven at Alvkarled (LAGERHEIM 1910) bul
no later finds ol the two species seem to have been reported. 1t is true
thal BorGE (1913 p. 35) slates the former species to be known from
North Afriea too bul this record requires conlirmation and is exeluded
from laler floral works. Zygnema melanosporum f. dalense recently
recorded from a Kashmirian lake (Misra 1937) differs [rom the chief
species in several respecls,

IHowever, LAGERHEIM was nol the first to gather Zygnemea mela-
rosporum and Spirogyra lapponica. There are in the algal herbarium
of the Botanical Museum al Upsala some hitherto unidentified speci-
mens belonging to the species in question. The superseriptions show the
characleristic hand of GORAN WAHLENBERG and inform the reader that
the galherings were made in another Lapponian river (the Skellefte-
dlven al Arjeplog) in 1807.

The taxonomy of the Zyvgnemales has progressed a good deal since
the two species were deseribed and it is hardly surprising that the
recent claims are not filled in every respecl by the old diagnoses, all
the more so as no drawings were given.

21 Botaniska Noliser 1949,
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Therefore it was wilh particular pleasure thal I look the chance
in 1940 to visit the classic localities of LAGERHEIM. I was interesling
to see how perfectly the nearly 70-years-old deseriptions applied to the
reeent conditions of vegetation on the whole and for the Zygnemales
the correspondence was even extended to the relative frequency: they
were still much more abundant al Edefors than at Jokkmokk.

Both species were also observed in several other rivers in Upper
Norrland. Some vears earlier I had noted Spirogyra lapponica in
gatherings from more southern regions, viz. in Hirjedalen and in
Southern Norway. In 1947 new finds were made in Central Norrland.
Finally T have also obtained the original collections ol LAGERHEIM for
investigation. Thus I have at my disposal a material that not only
renders il possible lo make the necessary completions and corrections
of the diagnoses bul also permils a study on the morphological varialion
of the species and a preliminary report on their ceology and Scandi-
navian distribution,

I also take the opportunily to discuss some related stream-forms.
Most reports on specifically delermined Zygnemales originate from
finds in smaller pieces of stagnanl water, this fact suggesting the idea
that these algae are more or less enfirely restricted to such habilats or
al least that they are particularly frequent in species or quanlity there,
Pascuer (1913 p. 9) writes about the occurrence of the Zygnemales:
sIm allgemeinen sind sie auf ruhig stehendes oder nur sehr langsam
zichendes Wasser beschriinkt, in fliessendem Wasser finden sich gros-
sere Mengen nur passiv verankerl». And in Czurpa 1932 (p. 37) il is
to be read that these algae strelen, der Artenzahl und der Menge nach
geurteill, fast ausschliesslich in Kleingewiissern, wie Wiesengriiben,
flachen Teichen. Tiimpeln mit stindiger oder periodischer Wasser-
fiihrung auf». KOLEWITZ and KRIEGER (1941 p. 42) communicate: »In
I'lissen kommen die Zygnemales in Flussbuchlen z.B. zwischen Wasser-
pllanzen vors,

However, there are also in the literalure some records indiealing
that the view thus communicated by the ordinary hand-books on Zygne-
males is too narrow-minded and that the Zyvgnemales may be of more
frequent occurrence in typical streams loo. Of particular interest is the
reporl of STROM (1924 p. 132) thal the Cladophora forms common in
Central Furope are in the Seandinavian mountains replaced by species
of Zygnema, »On the whole this alga is very general in the slreams
throughout the country: {Norway) (1926 p. 23). In fact, within very
extensive parls of Scandinavia allached species of Mougeolia, Zygnema,
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Spirogyra, and other Zyvgnemales play a most important parlt in the
epilithie vegelation of more or less rapid streams.

However, like many olhier algae ol the slreams they are only
rarely met with in the fruiling condition. Consequently the species
cannot as a rule be delermined and this will be one of the chiel reasons
why these algae have been so little studied by phycologists. Taking as
my basis a very extensive malerial of stream-algac collecled in the Sean-
dinavian peninsula (all Swedish provinces and several Norwegian being
represenled) I have tried lo distinguish some vegelalively characterized
populations expected to be of some use in systemalizing streams. The
majorily ol galherings are from a broad cross-seclion through the
peninsula. This section is called Middle Seandinavia and ils extension
appears from Lhe map in fig. 6.

The descriplions, measurements, and drawings presented in the
following were throughout made in malterial fixed and preserved in
formalin, excepl for WAILENBERG's and some of LAGERHEIM's gather-
ings, which were dried,

On the Variability of Some Usual Taxonomic Features in Zygnema me-
lanosporum and Spirogyra lapponica. — In a number of papers CZURDA
has communicated the resulls of his extensive investigations on the life-
history and system of the Zygnemales. and these invesligations con-
stitule an important contribution lo the efforls lo create a sound basis
for the laxonomy of this algal group. By experimenlal studies he (ried
to show the insignificance of some of the usual characleristies and the
availability of some others, considered by previous authors lo be less
important. Finally some new distinguishing {fealures were also proposed
(cl. 1931 p. 239).

However, his resulls were mainly founded on a limited number of
clone enltures of different species and it must be kept in mind that in
the first place they are valid lor just those clones and just those condi-
lions under which they were cultivated bul not necessarily for all clones
ol the respective species and under varying natural conditions. The
possibility, very likely indeed, musl be taken inlo consideration that
within a species wilh o wide occurrence, perhaps a world-wide one,
there are numerous genelically different forms which would appear
more or less different under the conditions given but the trealing of
which as dilfevent species would be senseless and praclically impos-
sible to realize in common (loristic work. It should also be remembered
thal conditions in pure cullures are alwavs more or less different from
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those in nature. Perfect correspondence in phyvsical and chemical en-
vironmental conditions is already difficull to bring about. Thus lhere
are various conspiring circumstances making a certain caution necessary
in applyving to nalural conditions resulls about the variability ol taxo-
nomical features reached in cultures, and conlrolling invesligations
of field material. the more extensive the beller. must be undertaken
before a more general validity can be aseribed fo them.

The material available of Zygnema melanosporum and Spirogyra
lapponica, consisting of 12 and 16 fertile gatherings respeclively, is not
very exlensive but may still be well fitted for a test of the validity for
these species of some of the laxonomical principles, as the sites are
rather widely distributed, and last bul not least because the correspond-
ence in essential morphological features and in ecology leaves lhe
specific uniformity of the material outl of the question.

In older descriptions a considerable variability, frequently up to
50 % or more, was ascribed to the diameler of the vegela-
tive cells. Czurba. on the other hand, found the amplitude to be
a rather small one: 36 %o (1930 p. 73) or 10 % (1931 p. 210} as a
maximum, provided that the exlernal conditions were favourable for
an intense cell division. These results were obtained in clone cultures
but »auch in der Natur ist unter diesen Umstiinden nur diese geringe
Zellbreilensehwankung zu beobachlen, anch wenn Watten der gleichen
Art von verschiedenen Standorlen miteinander verglichen werden»
(1931 p. 240).

Apart from the number of observations forming the basis of the
dingnoses of previous authors there are also in recent literalure some
indications thal CZUrpA's figures do nol cover the actual variation. One
apparent instance only may be mentioned. The filaments of the two
Mougeotia species laetevirens and varians are, according lo CZURDA
1932, 36 39 and 25—27 y wide respectively but CEDERCREUTZ (1935
p. 125) gives 27 36 and 3134 y. respectively.

Under cerlain unfavourable conditions the cells may he considerably
thickened but such abnormal cells are. according to CzZURDA, easily
recognized by their changed protoplasts. In the measurements of
Zygnema melanosporum and Spirogyra lapponica, the results ol which
are presented in lab. 1, all eells with an abnormal appearance were
carefully avoided. As a rule 50 vegelative cells in different fertile fila-
ments were measured in each gathering and the measuremenls were
throughout made al the cross-walls.

It will be seen that the amplilude of variation of the cell diameter
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is aboul 20 %% or more in cach collection. The lotal amplitude is 18—
26.5 w in Zygnema melanosporum and 20—33 . in Spirogyra lappo-
niea, ie. about 45 %o and 65 Yo respectively. The averages vary from
20.0 y. to 23.8 u.in the former and from 21.8 to 26.8 in Lhe latler species.

This confirms the experiences ol the older authors on the varia-
hility of the cell diameter and indicates lhe caution necessarv in dis-
tinguishing species mainly by differences in this fealure if the dif-
ferences are not very conspicuous,

The matter is somewhal complicaled by the possible occurrence
in some species of both uni- and bivalenl forms (cf. Czurpa 1931
p. 242, 1937 p. 13]. The present malterial atfords no safe indicalions in
this direetion but some collections do not seem to be quile homogenous.
Anyhow Lhe occurrence in several Spirogyra samples of scaltered fila-
menis differring considerably from the bulk is noleworthy.

CzUrDA draws attention to the [act that swelling of the membranes
may conslitute a source of error in material fixed in formalin. This
possibilily cannol, of course, be denied bul as far as I have found in
analogous cases lhe praclical importance will be minimal, in forms
with thin ecell-walls at least. Al most a swelling may have caused a
slight general elevation of the values bul in any ease it will not have
been able to influence the more general conclusions,

CzurDA also advises against determination of the diameler of fila-
ments in dried material: »an solchen kann, wenn tiberhaupt, die Zell-
breite nur sehr ungenau ermittelt werden» (1931 p. 242). According
to myv experiences this view is too pessimistic by far. Of course a
certain amounlt ol discriminalion is necessary in measuring herborized
specimens. A certain number ol eells will collapse in drying and after
Irealing in the usual manner with lactic acid will not retain their
original shape but look inflated or sunken according to the direction
thev are viewed from and have more or less undulalory cross-walls,
Such cells are not dillicult to recognize and should be carefully avoided.
Measurements should be rvestricted to cells with a normal appearance
wilh plain cross-walls and should he effected at the eross-walls,

In taking these simple precaulions the averages obtained from
LAGERHEIM's exsiceala malerial ol Zygnema melanosporum [rom Jokk-
mokk are very satisfactory as compared with those from the same
malerial in fluids (gatherings 7 and 6 respectively, Table 1).

WANLENBERG's aboul 140-vears-old dried specimens also vielded
veryv acceptable values (see gatherings 5 and 21) as compared with the
formalin-stored material. It is much to be regrelted. indeed, that the
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large dried material of various exsicecala works and public herbaria
is left entirely unconsidered not only by CzZurpa but also by KOLwITZ
and KRIEGER in their recent monograph in RABENHORST's Krypto-
gamenflora, all the more so as other importanl taxonomic characters
also are excellently retained in the dried conditions.

The relative length ol the cells is very variable as is usual
in Zygnemales and does nolt seem lo form any more distinctive feature
in the species under discussion as compared with the bulk of species
though it may be of considerable interest in a lew other cases (ef. Mou-
geotia b and Mougeotiopsis in lhe foliowing). The same is frue for
the chloroplasts, except for the number which is usuallv one
(rarely two| in Spirogyra lupponica.

In some Zygnemales a characleristic reddish violet colour of
lhe cell-sap may occur in life under certain conditions. Nothing
of the kind has been observed in Zygnema melanosporum. As regards
Spirogyra lapponica conditions are somewhat less clear. WATLENBERG'S
dried specimens show no lrace of violel. Nor is there any other evidence
that in life the sterile cells would not be green. Nevertheless a violet
tinge is rather characteristic of the formalin-stored material of Spiro-
gyra lapponica while it is rare in olher species of lhe genus which 1
have seen, Usually the colouring matter seems to be loeated to the
protoplasts but in some cases the empty membranes were also violel,
[l is nol improbable that this feature may be of some importance in
identifying S. lapponica in the sterile conditions though further investi-
gations are neeessary.

The thickness of the cell-wall is subjecl to rather
considerable variation in S. lapponica though the extreme values some-
times scen in other species (el Spirogyra b in the following) are never
reached. In Zygnema melanosporum the cell-walls are always thin,
Distinct mucous sheaths have not been noticed. The attach-
ing cells, their rhizoids included, seem lo be of the same lvpe in
both species though more or less different from those observed in some
other attached forms. The rhizoids as a distinetive feature will be
further discussed below.

The mode ol conjugation, if lateral or sealariform or
if both types oceur mixed logether, is a charactler long used by taxo-
nomists. In S, lapponica scalariform conjugations have exclusively been
seen. As regards Z. melanosporum LAGERHEIM gives no clear informa-
tion. nor does BorGE (1913}, but Czurpa (1932) and KRIEGER (KOLK-
wiTZ and K. 1941) seem to postulale that the conjugation is scalari-
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form. In fact both types oceur though in very differenl proportions in
different gatherings. The scalariform Iype is usually markedly pre-
dominant and the lateral may be very rare and easily overlooked though
always present in my material. except for gathering 12 where the con-
jugating filaments were sparse and the stages seen do not allow for a
definite specific determination. In some gatherings, however, lateral
conjugalions were even far commoner than were the sealariform ones.
The zygospores were always formed in conlinuous rows and were not
separaled by vegelalive cells. Occasional cases of cross conjugalion
have been mel wilh in both species. The shapes of he conjugaling
cells and tubes were throughout very characteristic and constant in
both species and evidently form characters ol great imporlance.

As a new feature Czurpa (1931 p. 273) proposes width and length
of & couple of zygospores at simultaneous marking of the lotal length
of the gametangia, The theoretical basis of this feature is the supposi-
lion that the volumelric ralio: zvgospore:gametangia
(below called z/g) is constant to the species. However. even il the latter
were lrue it would not be sufficient to measure the length of the game-
langia. As shown in the foregoing the diameter of the gametangia
(approximately cqual to that of the vegetative cells) may vary con-
siderably, in S. lapponica from 20 to 33 g al least, this meaning a con-
siderable possible difference in volume at one and lhe same total
gametangial length, In the diagram in fig. 1 the results have been com-
piled of some measurements of the length of the zygospores and
gametangia obtained in different gatherings of the two species in
question. It appears thaf, very broadly scen, the zygospore-length in-
creases with the gametangial length but it also appears that the cor-
relation is by no means sharp. Al a zygospore-length of 29 p in
7. melanosporum he lenglh of the gametangia may vary from 56 to
160 p. and at a zygospore-length of 44 y in Spirogyra lapponica from
136 to 343 w. to lake a couple of instances. Figs. 4a. b, and ¢ may
also be compared, as well as figs. 41 and m. However. the thickness
of the zvgospore is not considered in the diagram and it might be
expected that the differences are, partly at least. compensaled by an
increase of the diameter at increasing gametangial length. This is how-
ever not so as is seen from the diagram in fig. 2 showing the variation
in thickness of the zygospores of equal lengths at different gametangial
lengths. Tt is scen that this variation is rather irregular. It is evident
that CzurpA's method prelends an exaclness requiring a far closer rela-
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lion between the dimensions of the zyvgospores and the length of the
gametangias than is actually present.

The inadequacy of this method might partly be due to the varia-
bility in the widlh of the gametangia as mentioned above bul it may
also be of some interest to check the chiel prineiple, viz. the con-
staney of z/g. The lirst o have formulated lhis principle seems lo be
TRONDLE (1907 p. 189) who caleulaled gjz in Spirogyra neglecta and
as a resull of 10 measurements found it to vary within rather close
limils: 3.66—4.25. CZurna (1931 p. 468) made a similar investigalion in
S. protecta and found the volume of the zyvgoles to be 23 —29 % (on an
average 26 %) of that of the gamelangia. It must be emphasized thal
the ratio cannot be delermined exactly so it is possible that the slight
varialion is partly due lo the inevitable approximations. As far as I
know no more invesligations in this spherc have been published and it
the rather scanty malterial cited allows for any more general conclusion
it would be that the z/g is rather constant in Spiregyra, For some un-
known reason CzZURDA, however, is of the opinion thal the ratio in
question is of value in distinguishing species in the Zygnemales,

I have made some measurements in Z. melanosporum and S. lap-
ponica, intentionally confining mysell {o cases which seemed lo repre-
sent extremes, lhough seemingly quile normal in all other respeets.
When caleulating the volumes the gamelangia were regarded as cvlin-
ders, the zvgospores of Lhe latter species as rotation ellipsoides and
those of the former as composed ol a sphere with the diameler of the
spore and of a evlinder the heighl of which=the difference between
the length and the diameler of the zygospore. It was found thal gz
was subject lo considerable variation in the individual cases, viz. from
2.5 to 7.1 in Z. melanosporum and from 3.3 to 7.3 in Spirogyra. Still
it is not unlikely thal averages ol a large material would in several
cases be more or less different in different species bul this feature
would be rather inconvenienl in usual determinative work. 1 fully agree
with KRIEGER (KoLkwirz and K. 1941 p. 1131 in thal: »Die relative
Grosse der Zyvgolen kann man meist sechon erkennen, wenn man die
Zellbreite und die Zvgolenmasse vergleicht . As regards the shape of
the zygospores | have noted several abnormal cases as has been recorded
in some olther species such as zygospores provided with a prolrusion
into the conjugaling tube or ol the shape of a more or less elongated
rod with or wilhoul swollen ends.

The zyvgospore membrane is of great inlerest in the
laxonomy ol the Zvgnemales. It consisls of several lavers, The coloured

T —————.
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in Spirogyra lapponica.

layver (or lavers) is called the mesospore by CZurpa (1931 p. 265). The
outside colourless layer (or layers) forms the exospore and the inside
layver, likewise colourless but not always visible until germinalion, the
endospore. There seem lo be hardly any objections to be offered against
these definitions except thal the outermosi layer may somelimes be
coloured oo. Thus the exospore is usually colourless in Spirogyra lap-
ponica but somelimes il may be ol a yvellowish hrown colour like the
mesospore, but such very occasional exceplions will hardly diminish
the availability ol the definitions,

The wellow o brown colours of the mesospore seem lo be very
resistant in the usual preservation fluids but it may be worthy of remark
that this is not the case to the same degree wilh the bluish ones. In the
dried malerial the spores are blackish blue-green as in life and the
same colour was found in recently fixed formalin malterial bul after
three years it had, in some samples, changed inlo bluish. In LAGER-
HEIM's 70-vears-old specimens stored in formalin the spores were
vellowish brown throughout thus showing no trace ol the original
colour and mighl easily be mistaken for those belonging lo a species
willh brown spores.

The structure of the zvgospore membrane, prefer-
ably the mesospore, is often very characleristic of lhe species in Zygne-
males but it musl be sludied al high magnifications since Lhe delails
are easily overlooked at lower ones and this will be one of the reasons
why many older authors’ deseriptions are often indistinel or erroneous.
According lo LAGERHEIM the middle membranes are smooth both in
Zygnema melanosporum and Spirogyra lapponica. This is, however,
not true. In the latter species the mesospore shows a structure which
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may, al a cursory glanee. seem »punctate but upon more thorough
examinalion proves to be nel-like and caused by irregular elevalions
(fig. 4 k). It was inleresting to see how perfeclly uniform this rather
delicale struclure was all through the malerial. In Zygnema melano-
sporum, on the other hand. condilions are less clear. In all samples
there mav be found mesospores showing circular pits of the same [vpe
as oblained in some other »blues-mesospored species. e.g. Z. peliospo-
rum and Z. commune and il ean hardly be doubted thal Lhis is the
»typicals strueture ifig. 4 hj. However. mesospores distinetly and more
or less regularly pitted may be in the minorily. Now and then only a
few scattered pits are to be seen and il is not seldom that the meso-
spore seems to be quile smooth, It seems that the pilled structure is
more easily recognized in dried material (very gently heated in laclic
acid] than in formalin-stored material. TrRaNsEAU. TIFFANY, TAFT. and
L1 (1934 p. 213 state that the median spore wall is »finelv pune-
tates in Z. melanosporum. In fact, in unripe and occasionally brown
mesospores (devoid of bluish pigments) in particular there can oflen
be seen a reliculate structure much resembling that of S. lappo-
nica though still more delicate. 1 have not been able lo establish this
structure for the typical bluish and pitted mesospores also, and it musl
be left to further investigations to decide if the mesospore is bolh pilled
and reliculate at the same time.

An equatorial sulure is commonly visible in Lhe mesospores ol hoth
species. Usually it is more or less parallel 1o the length axis of the spore
but in Z. melanosporim sulures more or less perpendicular to this axis
have also been noled.

Some Sterile Stream-Populations of Zygnemales. [1 is true that regular
observations in one and the same stream-locality during a longer lime
are hitherto lacking bul. as was mentioned in the foregoing, there is no
doubt thal the Zygnemales of more or less swifily flowing walter are
only exceptionally to be found in the fruiling condition. The sole excep-
tions to this rule seem to be Zygnema melanosporum, Spirogyra lappo-
nica and possibly S, fluviatilis. The two first-named species al leasl are
known to conjugate regularly in some localities. However, thereis evidence
that this is by no means the case in all streams where they live so that
it is possible that conjugations are relatively rare in those species too.

The reasons why conjugation so seldom lakes place in running
walers are nol known. Sexual propagalion has often been found to be
induced by nitrogen deficiency. It is evident that the conlinued slirring
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ol the water in brooks and rivers must tend to diminish the seasonal
and loeal differences in the percentage of dissolved salls and perhaps
the Tow concenlralions of some nutritive matter necessary lo induce
the conjugation are never or rarely reached. Czurpa (1930) found that
pll is a most important conditioning factor for the conjugation in
several species. In many species the sexual process can easily be induced
in cultures by changes in the hydrogen ion concentration., However,
there are some facls indicating that the pil-condilions loo are as a rule
more constant in running than in stagnant water. It also seems thal the
juxtaposition of the filamenls evidently necessary to scalariform con-
jugalion must be more difficult to effect in fast-flowing wuler.

As rvegards Zggnema melanosporum and Spirogyra lapponica the
facts available indicale thal, in some way or another, the conjugalion is
connecled with an intermittent bare-laying of the substrafum in periods
of low waler. In the first deeade of the present cenlury Spirogyra lappo-
nica was collected on several oceasions in the cataracts of Alvkarled.
There is every probahility thal il fruclified regularly in those days.
But in 1915 the species was not to be found. In the meantime the river
has been subjected o effective measures in order to confrol the water-
level. Il does not seem unlikely thal the Spirogyra ceased at the same
lime as the natural water-level conditions,

Whatever the reasons the fact remains that sesual propagalion
musl be very rare in most Zygnemales inhabiting lotie slream biotopes,
More incidenlal conjugalions must be sufficient to ensure the survival
and dispersal of the species. As the algae now under consideralion are
mosl regular in their oceurrence and no special hibernating organs, like
vegelative resting-spores, are known, provision musl be made for the
vegelative filaments and their basal portions in particular to be able lo
hibernale. In fact the green tufts of Zygnemales are nol infrequently
found even in very hard winters in cataracts where the current is slrong
cnough lo prevent the development of a coal of ice.

In some forms a sponlancous fragmentation of the filaments has
been noted. A vegetative mode of propagation may be of importance and
this is all the more probable as the easy developmenl ol rhizoids is a
pre-requisite condition for the stream-forms.

Another possibility is that the plants of flowing waler originale
from zygospores produced in lakes or other portions of the water-
syvstem with more or less stagnanl waler. These and other problems
concerning Lhe life-history of the adnate Zygnemales ol running waters
can hardly be solved without continuous observations over longer periods.
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As on account of their sterilitv a direet specific delermination is
usually impossible il may seem rather superfluous to deal further wilh
those forms. The uniformity of the malerial cannot be guaranteed. On
the contrary il can salely be assumed that in several cases more species
must be included,

In spile of this an attempt will be made in the following lo draw
some hrief outlines ol the Zygnemales flora of the Seandinavian streams,
partly in the hope thal the provisional units proposed will prove lo be
of some use in fulure works on lhe vegelation of those biolopes and
also because even a verv primilive system of laxonomy permits the
demonsiration of some inleresting distribulional features. It is my hope
that the following lines will give an indication of the rich field of
research open to investigators atlacking the taxonomical problems in
question by the use of cullivation methods. The species and populalions
dealt with in the following do not, of course, include all the Zygnemales
I have mel in running waters bul those excluded comprise forms that
are more rare and in several cases probably of incidental occurrence
there,

In the subdivision ol Zvgnemales no concord has vel been reached
and the number ol genera varies considerably with different authors.
viz, from 3 (CzZUrRDA) lo 10 |TRANSEAU). Authors distinguishing nu-
merous genera base Those largely upon differences concerning conjuga-
tion and development of the zygospores, It might be questioned whelher
the division has nol gone somewhat too far when the genus cannot
even be delermined in the sterile conditions. Leaving that oul ol con-
sideration there remains hardly any other possibility in svstemalizing
sterile Zygnemales than that ol adopling a simple tvpe of generie
disposition. In the lollowing the genera are defined according to Lhe
chromatophores. Mougeotia has one or lwo axile plates, Mougeotiopsts
differs in having no pyrenoids among other things, Zyggnema has two
sstarss. and Spirogyra has one or more spiral ribbons.

The condilions of development of rhizoids was studied in several
Zvgnemales by BorcE (18941 and later authors have added more facls
in this sphere. Among North European species that may develop rhizoids
may be mentioned the following: Mougeotlia genuflexa, scalaris, quadr-
angulata, Zygnema pectinatum, ericefornm, peliosporum, Spirogyra
fluviatilis, majuscula, gracilis, Weberi, and tenuissima. Spirogyra
[luviatilis is well known lo grow aftached but it is nol known whelher
the ability ol developing rhizoids is of any ecological imporlance or
not in all the species enumeraled. On the other hand there are also
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some species where all attempts lo induce experimentally the develop-
menl of rhizoids have been in vain, e.g. Zygnema stellinum, Spirogyra
neglecta and varians (for the last-named species cf. however CZURDA
1937 p. 10—12).

There are in Lhe literature some indications hat the attaching cells
may be differently developed in different Zvgnemales, Firsl considering
lhe position the rhizoids may occur lerminally at the basal cells or
laterally al inlercalary cells, JAo (1936} described lwo Spirogyra species
differing in this respecel. S, rhizepus has a terminal holdfast while in
S. rhizobranchialis the altachments are produced laterally by any slerile
cell (Le. p. 55 fig. 11 and p. 57 fig. 18 respeclively). Both types may
oceur in one and lhe same species, though frequently mel with in very
different proportions. REED (1928] investigated a sterile Spirogyra
throughoul attached by the basal cell bul in one (ilament the subbasal
cell also developed rhizoids. In 8, fluviatilis taleral rhizoids are rarely
seen in nature excepl when the subsiratum is laid bare al sinking
waler-level. In the latier case the cells coming intoe more conlinuous
contacl with the substratum frequently develop lateral rhizoids, Among
the populalions Irealed in the following Mougeotia b has proved to be
atlached exelusively by the lerminal cell while in Spirogyra ¢ tvpical
terminal holdlfasts have not hitherlo, at least, been noted.

The origin of the rhizoids is a simple protrusion but the further
development may be rather varying. It is true that il can hardly be
decided at present if such slight differences as those oblained by
Ranpnawa (1936) for three altached Spirogyra species are of funda-
mental importance since it is likely that environmenlal condilions such
as Lhe configuration of the subslralum may be responsible for many
ol the differences. But on the other hand it is probable that to a certain
degree at least the various lypes ol holdlasts are characleristic for taxo-
nomic units.

Rhizoids more or less broadened distally into an elaborately lobed
disc have been deseribed in Spirogyra [luviatilis and some related forms
by several aulhors and from different parls of the world, ¢.g. by DELF
1913 (8. adnata). Frirsen 19210 lig. A, D, E (8. fluviatilis v, africana),
DANGEARD 1930 pl. 11 a—¢ (8. fluviatilis v. major and minor), CZURDA
1932 fig. 15 (S, Jlueialilis, two forms). C£. also fig. 3 L. Simpler types
have also been recorded, e.g. by BorGe (1894 pl. i fig. 1 (8. fluvialilis).
Rhizoids of the typical fluviatilis lvpe also occur in JAO's species jusl
mentioned and they arve not restricted to the genus Spirogyra bul occur
in certain Mougeotia forms too (lig. 3 d).
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Fig. 3. Holdfasts in various Zygnemales, o, Mougeotia a, h. Mougeotia b, ¢, Mougeotia

¢, d. Mougeotia e, e. Zygnema melanosporum, I, Zygnema b, g. Mougetiopsis calo-

spora, h. Zygnema c, i. Spirogyra lapponica, j. Spirogyra d, k. Mougeatia d, 1. Spiro-
gyra ¢. ca. 160 X natural size.
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In Spirogyra lapporiica on the other hand the rhizoids seem always
to be simple or but little lobed or branched (fig. 3ij. Similar types
oceur in various Zygnemee (fig. 3 e, £, h) and in some Mougeotia forms
(fig. 3 a, b). The rhizoids of Mougeotiopsis are clongate and quite un-
branched according to Pavea’s drawings (1894 tab. 18 fig. 2} bul in
fact they may also be slightly lobed (fig. 3 g).

A peculiar lype of holdfast is exhibited by Mougeotia ¢ (fig. 3 ¢).
The terminal rhizoid is invariably very short and quite unlobed and
produces a mucilaginous circular disc by which the attachment is
effected. Similar dises have also been noted in a few olher Zyvgnemales,
as Meugeotiopsis (fig. 3 g) and cerlain Zygnema forms (fig. 3 hj.

Taxonomic Units and Their Ecology and Regional Distribution. — Before
entering upon the speecial account a short list is given of some earlier
records of Zyvegnemales from Swedish and Norwegian rivers and brooks
since il may give some hinls aboul the specific idenlity of the sterile
forms inhabiting those hiotopes. However, its value as an indieation of
specialized  stream-forms should not be overestimated for no very
detailed deseriptions of Lhe sites are as a rule given. Therefore, il can-
not, unfortunately, be slaled with certainty how many of the listed
species have really grown in more or less rapidly [lowing waler - per-
haps the greater part was gathered in portions of the walercourses wilh
almost slagnant walter.

The diameter of the filaments plays a prominent part in dis-
linguishing the different sterile populations in the following and in order
lo facililale a comparison lhe ampliludes as given by BorGeE 1913 are
also communicated.

Mougeotio parvafa 1lass, (712 p). Viistergotland, in brooks on Bil-
lingen (Borer 1895 p. 9). Dalarna, abundant in a brook ncar Grovelsjon
{Bonrci 1930 p. 47). Hordaland, a brooklet at Haugastol (Stria 1926 p. 89).
M. scadaris 11ass, (2034 p). Ostergotland, a brook at Kiillstad (Borce 1921
p. 204 M. oviridis Wrrrn, (6—8 p). Vistlergatland, brooks on Billingen (Borcr
1895 p. 9.

Spirogyra bellis (T1ass,) CLEVE (6080 p). In rivers (CLEVE 1868 p. 18].
S. flavescens (Hass.) KTz, (10—14 wj. Gotland, in a river near Kappelshamn
(CLEVE 1868 p. 19), (U}, S. Grevilleana (Hass.) Kirz, (21—33 p). Ostergil-
land, a brooklet at Kallstad (Borar 19210 p. 24). S, inflata Ran. (15-—20 p).
Dalarna, in the Foskbicken (BorGr 1930 p. 56). S. lengata (Vaven.) WITTR,
(28—38 ). Gotland. In a river near Slite (Wittrock 1872 p. 45). Akershus.
In a slowly flowing hrook at Elvetangen (PriNTz 1915, p. 391. 5. parva (Hass.)
KTz, {8.5—10 u). Golland, in a river near Kappelshamn (CLEVE 1868 p. 19).
(U1, S. tenuissima KUtz (8—13 w). Hirjedalen, in a cataract of the river

22 Boloniska Nofiser 1984,
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Tevin (CEDERGREN 1932 p. 23; 1938 p. 3681, S, parians KUtz (30—40 u).
Dalarna, copiously in brooks at Salstjillet and Langfjallet {Bonrere 1930 p. 57).
Ostergitland, at the outlet of a brook at Killstad (Borci 1921 p. 24). Skiane,
m the brook Vreamsbicken at N. Vram (ANpERsson and Lonnn 1948 p, 300),
S, Weberi KU1z, (1930 ). Hordaland, a snow-water brook at Finse (STrOM
1926 p. 104).

Zygnema leiospermum DE Bary (20—24 w). Akershus. In a slowly
running brook al Grymyr {Printz 1915 p. 39).

In a letter Dr. C. CEpErcreUTZ, llelsingfors. has communicated some
Fennian finds: Zyggnema peliosporum WITTR. in a calaract, Spirogyra mavima
(Hass) Witrn. in a river and Mougeotia parvula in slowly flowing waters
{ditches).

Mougeotia. — The genus is richly developed in rivers and brooks,
particularly so in the more oligotrophic regions where one or frequently
more species together form a normal parl of Lhe filamentous algal com-
munities. I have never oblained ferlile specimens from streams.

1. Mougeotin a. Tilaments attached by unbranched. laleral or
terminal rhizoids (Fig. 3 al. Cells 5-12 y in diameler by about 39
diameters in length. Walls always very thin. Pyrenoids 2—5. in a
straight line. Cell-conlenls usually nol blackening in formalin.

This very charaeteristie population is common all over Scandinavia
in waters poor in electrolytes. It has also been mel with in more cutrophic
regions hul only rarvely. It is usually represented by more or less sparse
filaments in the lufls of other green lilamentous algae and never seems
to be abundant. More than 200 loealities known in 23 provinces (Swedish
and Norwegian) from Smaland to Torne Lappmark. Map of distribution
in Middle Scandinavia fig. 12.

M. parvula and M. viridis, both formerly recorded from brooks,
may especially be taken into consideration as possible eomponents,

2. Mougeotia b, Allached by simple (or somefimes slightly
branched?} rhizoids (fig. 3 bj. Cells 15 21 y in diameter, aboul 4 6
dinmeters in length, Walls more or less thin, Cell-conlents oflen
blackening in formalin. In habitus this little known population is inter-
mediale between Mougeotia a and Mougeotia d.

Like Mougeotia « il occurs in seallered filaments among other fila-
menlous algae and scems to be of wide occurrence but is far less com-
mon and perhaps not always aulochlonous in running waters. A dislinet
preponderance in any particular kind of water has not been established.
About 20 localities in 15 provinces from Bohuslin and Sodermanland
to Norrbotten and Lule Lappmark,

3. Mougeotia ¢. Filaments attached by a shorl terminal rhizoid
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developing a circular. mucous dise (lig. 3 ). Cells (14-17—231—26)} o,
in diameter by 15—} 10— 20 diamelers in lenglh, not rarely provided
with a slight [lexure at the middle. Walls thin, Chromatophores 2
falways?). Pyrenoids 6 10 in u steaight row. Cell-contents never
blackening in formalin,

This alga is of a very characleristic appearance and is easily re-
cognized by its extremely long cells. It cannot be doubted that it is
formed by a single species.

Like Mougeotia «a il occurs in scallered filamenls among other
Zvgnemales, It is very widely distributed in Scandinavia though nol
very commonly (nearly 40 loealities in 12 provinees from Smaland to
Torne Lappmark]. The map in fig. 13 shows Mougeolia ¢ to be almost
exclusively restricted to the oligotrophie region though the high moun-
tains are avoided.

. Mougeotia d. Filamenls atlached by lateral or terminal vhi-
zoids (fig. 3 k) more or less richly branched. Cells 20 32 U in diameter
by 26 diameters in length. Walls usually thin, Pyrenoids about 612
irregularly deposited. Cell-contents often more or less blackening in for-
malin,

The limits as compared wilth Mougeotic ¢ are by no means distinet
and il is nol improbable that the two populations are parlly formed
by the same species. The separalion has mainly been undertaken on
account ol the distributional arcas, those heing partly different. Among
species that might be expected to be included M. varians and M. laele-
virens will be worthy of mention. CI. also M. scalaris formerly recorded
from a Swedish brook. Genutlexing occurs bul only rarely.

Mougeotic d seems to be rather uniformly distribuled all over
Scandinavia though perhaps less common in the more culrophic areas
than in the oligotrophic ones. Besides there is a lendeney in this popula-
tion to avoid the high mounlains, in Norrland at least, where it is
common in Norrbotten, rare in the lower parls of the Lappmarks and
nol recorded from the mountain region. In Middle Scandinavia, how-
ever, the lendeney lo be restricled to lower altitudes is far less marked
ifig. 10). About 200 loealities in 23 provinces from Skane lo Torne
Lappmark. In contrast lo the populations treated in the foregoing il
has frequently been met with in abundance so (hal ils sociological im-
portance will be considerable,

5. Mougeotia e. Filamenls allached by lateral or terminal rhizoids
more or less richly branched (fig. 3 d]. Vegetalive cells 30 46(49) u
in diameter by 3—6 diamelers in length, Walls thin or thick. Pyrenoids
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aboul 1016, irregularly sealtered. Cell-contents usually Dblackening
in formalin, sometimes getling a tinge of bluish-violel. For the delimita-
tion as compared with population d cl. above,

Mougeotia e is characleristic of walers poor in clectrolytes all over
Seandinavia, being often abundant. Sometimes it grows logelher with
population d bul in contrast to the latter has never been found in
eutrophic distriets. As will be seen from the map in lig. 14 there are no
finds in the south-eastern parts of Middle Seandinavia. In northern
Norrland Meugeotia e is more frequently mel with al higher altitudes
than in the coastal area. About 190 localities in 18 provinces from
Smaland to Torne Lappmark.

Mougeotiopsis. — In 1899 Braxnp described a sterile bul vegeta-
tively well characterized alga closely relaled lo Mougeotia and named
it Mesogerron fluitans. Later this alga has been recorded from both
stagnant and flowing waters in different localilies in Europe and
North America. It has also been published from Norway (STROM 1926,
a pool near Geilo in the vieinity of the Bergen Railway) but seems not
to have been observed in Sweden. Skuaa (1929 p. 46) proved the identity
ol Mesogerron with the likewise monolypical Mougeotiopsis calospora,
deseribed by PALLA in 1894,

The diameter of the vegelative cells (in g} as recorded by different
authors varies a good deal in Mesogerron or Mougeotiopsis:

15—18 PaLra 1894 p. 228
15—F7 Brann 1899 p. 181
11—18 BorGgeE 1913 p. 37
11—18 BorGe 1913 p. 47
14—17 (according lo the drawings) STrOM 1926 tab. 1 fig. 13 14
15-—21 SKraa 1928 p. 120
10—13(14) and SKuaa 1929 p. 45
14—16(18})

15 Ki'ster 1936 p. 65
10-15(18) KrieGEr (Korkwirz and K. 1941 p. 200
1516 KRIEGER 1941 p. 173

Ferlile specimens were comparalively rarely seen and so it cannol
he stated with absolute certainty that all the forms belong to one and
the same species. The lotal range, from 10-—21 y, meaning a variation
of more than 100 % and thus being unusually wide, might speak
against the specific identity but not necessarily so. Anyhow it is inlerest-
ing to see that the lotal range obtained in my rather exlensive material
of Mesogerron (always slerile) is almost coincident with that of the




ON SOME ATTACHED ZYGNEMALES 333

literalure records, viz. 12—22 y. There secem to be no reasons why all
the forms in question should not be included in Mougeotiopsis calo-
Spard.

M. calospora ParLas, TFilaments attached by simple or lillle
branched lateral (or terminal?) rhizoids. in older specimens frequently
fixed at more or less regularly eircular dises of gelatinous appearance
(fig. 9). Vegetative cells (12 - )16 22 p in diameter by 2/3 4 dia-
meters in length, thus heing comparalively short. Chloroplasls with
somewhat thickened and often slightly converted margins, Pyrenoids
lacking. A sole or a lew reddish brown granules may occur in each cell
(formalin-preserved material]. Cell-contents not blackening in formalin.

M. calospora is rather uniformly distribuled over very exlensive
areas in Scandinavia (fig. 15). [t seems that it is almost exelusively
restricted to snon-caleareous» waters but oceurs at very diflerent alli-
ludes. Pure tufls of M. ealospora may be found al very differenl seasons
of the year bul in the majorily of cases lhe species has been noled in
scattered filaments among other filamentous algae. Nearly 60 localities
in 17 provinces [rom Smaland to Torne Lappmark.

Zygnema. — Zygnema meadows play a mosl important part in the
epilithic vegetation of rivers and brooks in the oligotrophice districts all
over Secandinavia, but exeept for some forms with very broad lilamenls
the genus does not occur in eulrophic streams. Aparl from Z. melano-
sporum 1 have never seen any sign of conjugating in the genus. This is
hardly astonishing since sexual propagation is only rarely met with in
slagnant waters loo. The vegelative aspecl does nol afford so many
differences in Zygnema and for vegetative features of taxonomic im-
porlance 1 have almost exclusively considered the cell-diameler, The

total range observed is 10—43 (.

1. Zygnema melanosporum LAGERH. 1884 a p. 279,

LAGERH. 1881 b p. 117, DE Towi 1889 p. 724, Borce 1913 p. 35, TRANSEAU
Tierany, TArT and L1 1934 po 2130 Czerpa 1932 po 116, KoLkwirz and KrisGeER
1941 p. 241, Exel. Zo melnnosporum A, dalense Misra 1937 p. 110,

Teon.: fig, 3e, 4 a—h.

Lectolypus: Sweden, Edefors, 1882, G. LAGERAEIM in s Nalurhistoriska Riks-
museum» [(Stockholnj.

Exsice: Wrrre, et NOrRDST.. Alg. exsice. No 749,

Distrib,: Northern Sweden (and Central Norway?).

Filamenis attached lo the substratum by terminal or inlercalary
cells with a simple or little branched rhizoid. Vegelalive cells {18 —) 20—
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24 (—26) . in diameter. Conjugation sealariform or lateral: in the former
case the eells conjugate in unbroken series. Gamete cells not enlarged
and conjugaling filaments keeping straight. Receptive cells not or
hardly notably enlarged at maturily of the zvgospore. Conjugaling tube
cylindrical. formed by hoth gametangia to about the same extenl.
Zygoles developed in a gametangium and removed from the conjugaling
tube. Zygotes globular, broad ellipsoidical to cylindrical with rounded
nodes. 20--27.5 p. in diameler (usually 2-—3 y broader than the game-

tangia at their cross-walls) and 23—39 . in length. Exospore thin
(about '/, p), smooth, colourless. Mesospore Lhick (aboul 2 4, blackish
blue-green, with more or less dislinct cirenlar pits, about 23 . i
diameter, '/, 1 w deep and at a distance from one another of about
2—3 y., somelimes with a more or less prominent equalorial suture.
Endospore indistinet. Parthenospores and vegelalive resling cells un-
known.

Among species [hat might be confounded with Z. melanosporum
the following ones may be mentioned. Zygnema chalybeospermum in
the sense of KRIEGER (KOLEWITZ and KRIEGER 1941 p. 240) is very
helerogeneous bul because of the insufficient descriptions ol several ol
the different forms referred to this species the species-complex is dif-
ficult to unravel at presenl. The original forms of HaNSGIRG (1388
p. 257 and 1891 p. 326) are of especial interest as being recorded
exclusively from rivers and brooks. However, no drawings are given
and from the diagnosis it seems that the receplive cells are more dis-
linclly swollen than in Z. melanosporum. TFurther, nothing is said aboul
lateral conjugations and the mesospore is stated lo be smooth. Further
investigations are required. The form described and plentitully tigured
by KNiep (1928 p. 57—58 fig. 31
conformily with Z. melanosporum that the speceilic identity is very likely.

341, on the other hand, shows such

It should be noticed that the mesospore was not smooth bul provided
with »schwache warzige Vorspriinge». A more thorough investigalion
of the zygospore-membrane is. however, desirable before the relation-
ship between KNIEP's Z. chalybeosporum and Z. melanosporum can
be definitely cleared up. KorL's (1925 p. 73, lig. 2 tab. 2) and SINGI's
(1938 p. 370, fig. C. D} forms, the latter called f. inflafa are clearly
distinguished from thal of KN1EP in having the receptive cells swollen
and the zyvgospores nol removed from the conjugating tube, and every-
thing speaks in favour ol their representing two differenl species.
Z. cyanenm CZURDA 11932 p. 127) reminds one much of Z. melano-
sporum but differs in having broader vegetative cells and a smoolh
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Y LL

g L Zygnema melanosporum (o h) and Spirogyra lapponica (1—pi n—c. Sealan

form conjugations. . Two zygospores i one and the spme gamelangium (oceasional)

e g Laleral conjugations. h. Zvgospore [mesospore-struclure and cross-section)

i l—p. Sealariform conjugaltions. | Cross-section through a parl ol a4 zygospore.

k. Structure of the mesospore. I jand k ca. 1300 < natural size, the olhers 230 <
natural size.
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Fig. 5. Bank-rocks washed by the waves from calaracts and rapids are typical
environmenls ol Zygnema melanosporum  and  Spiregyra  lapponica. Kamlunge,
21, VIL 1940,

mesospore, Z, melanosperum 1. dafense Misra is still more similar to
the main speecies, bul, likewise, has thicker cells and a smooth meso-
spore: moreover no lateral conjugations are recorded. and the meso-
spore is stated to be »thin-.

In ecology there are apparent similarities between Zggnemea melano-
sporum and Spirogyra lapponica. The same biotopes are inhabiled and
the two species do not infrequently oceur together. On the whole I have
not been able to find any fundamental differences and so 1 treal them
iogether, The period of conjugation is evidently rather extensive. Fer-
tile specimens have been collected from the middle of July to the end
ol August in Zygnemea and to the end of Seplember in Spirogipra,

Both species Torm green meadows on rocks and boulders in water-
falls and cataracts and rapid streams on the whole, Fertile malerial
was mainly colleeted in the zones laid bare al periods of lTow water and
the more or less dessiceated tufts were then brownish in Spirogyra and
blackish in Zygnema. Like many olher algae both species may form
paper-like coverings on rocks and bhoulders at the banks of rapids and

R R R RS

R —




CN SOME ATTACHED ZYGNEMALES 337

Table 2. Chemical Dala Oblained in Water-Courses where Zyggnema melanosporuim
or Spirogyra lapponica have been Collected.

Combustion Total Specilic
residue residue  conductivity pH
Img Img Hezo, 10--4

River Dalalven (E-n p. 25} cuevvvvioua 25.3 15.8
R, Ljasnan (E-reps 24 ... o0 ovanimerine 24.6 2.4
R. Angermaniilven (li-n p, 21) ........ 20.58 36,1
I3 -Umealven (BE-n-po 21) dasvenionins 20.9 a0
R. Skelleficilven (E-n po I oooviionns 21,2 dab
B. Lauleiilven (B P 18) «ovevmvvmrnons 17.5 29.1
R. Lilla Luledilven (E-n p. 160 . ...... .. 174 20.9
R. Kalixilven [E-n p, 1) oo, ; 26.4 39.5

B s W B B R e 14.6 30,3 26,4 6.8

Lake Rutajiarvi (L-r p. 125) . .ooiiiuans 10.3 31.9 16.8

(Lari P T20) oo siaeny 124 31.6 19.4 6.6

River Tornedlven (E-n p, 140 ... ... ... 20.3 45.2

cataracls when the water-level is lowered in summer and carly autumn.
To judge [rom the presenl dala rather large streams appear fto be
preferred since the bulk of sites known are loealed in such bul hoth
species have also been found in smaller water-courses. Moreover, sterile
forms in vegelative respecls closely corresponding with the species in
question are common in very diverse kinds of streams in northern
Sweden as will be further dealt with in the following. Perhaps the con-
ditions necessary to conjugation are more frequently realized in larger
streams. As far as is known both species only oceur in streaming water,

The waters inhabited are throughoul very poor in electrolyles and
dissolved matter on the whole and probably neutral or slightly acid as
is seen from the analyvtical data compiled below. The figures collected
from ERIKSSON 11925) are throughoul annual averages while those of
Loesadyyrar (1938) resulled from oceasional analvses ol summer waler,
IFor further data see the works of the respective authors,

The total distribulion known appears from the map in [ig. 6.
Zygrema melanosporum has an extensive and rather uniform oceur-
rence within the northern half of Sweden excepl for the high mountains,
The present gatherings originate from a little above sea-level up lo
about 420 m s.m.

In the following list ol localities the abbrevialions (8] and (U}
mean the collections ol »Nalurhistoriska Riksmuscums in Stoekholm
and ol »Bolaniska instilulionens in Uppsala respeclively,
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Sweden, Viisterbotten: Norsjo, R. Skellefleilven al Treholmslorsen, 29.VI1L
1947, Norrbolten: Edefors, Edeforsen, Luleilven, VIIL 1863, G, LAGERHEIM
1882 a and b, (S) (1]; 15, VIIL 1940 (2). Karl Gustaf, outlet of Rake Rulajirvi
at Linkka, 26, VIIL 1940 (3). Overluled, R. Lulcilven at Vitljirv, (4. V111
1940 (4). Asele Lappmark: Vilhelmina, R. Angermaniilven al Meselefors,
15, VIIL 1947, Lycksele Lappmark: Sorsele, R, Vindelilven at Sandsele,
15, VIIL 1947, Lycksele, R. Umeilven about 5 km N of Lycksele, 29, VII. 1947.
Pite Lappmark: Arjeplog, R, Skellefteilven at Slagniis, 15. VIIL 1947, Arje-
plog, R. Skelleftedlven, son stones in the stream at the churche, 31. VIIL 1807,
G, WAHLENBERG s.n. Conferva bipunctata (U) (5). Lule Lappmark: Jokkmokk,
the waterfalls of R. L. Luleilven (Kaitumfallen?), 9—10. VIIIL. 1863, G. LAGER-
HEIM 1882 a and b (6] (S}, WrTTR. et NORDST., Alg. exsice. No 749 (7): the

same river at Akkatsfallen, 17. VIIL 1940 (8). 30. VII. 1947; the same river

at Vuollerimforsen, 16. VIIL 1940 {9): R. Luleiilven at Porsiforsen, 16. VIIL
1940 (10). Torne Lappmark: Vittangi. R. Torneilven at Kurkkiosaari, 5. VILL.
1940 (11),

Norway. Sor-Trondelag: Heltalen. R. Holta al Gare, 13. VIL 1937 {with
some hesitation since only rather early stages of conjugation were seen}.

2, Zygnema a. Vegetative cells 16—21 gy in diameler by 13 dia-
meters in length (Stll thinner forms — down to 10 g in diameter —
have occasionally been found.)

Very widely and fairly uniformly distributed at all allitudes but,
as il seems, strictly restricted lo waters poor in clectrolytes. On the
other hand nol so common but often abundant (Map in fig. 16). Aboul
60 localities in 14 provinees from Smaland to Torne Lappmark. In some
cases Z. melanospornm can be expecled to hide among these forms.

3. Zygnema b. Vegelalive cells 21 29 (usually 24—27) p in dia-
meler by 1—3 diameters in length. Iloldfasls see fig, 3 1. It is not
improbable (hat the more northern forms often belong lo Z. melano-
sporum. For the width of [he cells the named species covers the broader
forms ol Zygnema a as well as the thinner forms of Zygnema b. Never-
theless the two populalions will partly include different species since
they often occur together in the same sites wilhoul any inlermediale
forms, and this is the reason why I have tried to keep them apart.

The area is essentially the same as in Zygnema a but Zygnema b
secems to be extraordinarily uniformly distributed within the oligo-
lrophic distriets and is far more common. On the whole this population
will include the commonest algae on the whole in our non-calecarcous
streams. In the map in fig. 18 the dots show in a rather reliable manner
the extenl lo which different parts of the area have been invesligated
but in the south-castern corner. comprising the largest eutrophic district
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Fig. 6. Total distribution of Zygnema melanosporum (O and Spirogyra lappo-
nica (@1, The area within the dotted lines is »Middle Sceandinavia-.
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of Middle Seandinavia, there are only a couple ol dots marking oceur-
rences in waler-courses known o have waler poor in eleclrolyles.

There is a total of no less than 400 localities known in 27 provinces
from Skane to Torne Lappmark.

4. Zygnemu ¢. Vegelative cells 30 13 p in diameler by 0.5 -2
diameters m length. Holdfasts see fig. 3 h.

As regards the total number of loealities this poulation corresponds
with Zygneme a bul the distributional area is partly different. In Central
Scandinavia there are scatlered loealities as in the former but they are
but few in the high mountain streams (map i fig. 11). In northern-
most Norrland on the other hand Zygnemea ¢ seems lo be much more
common lhan Zygnema «. The mosl inleresting fealure. however, 1s
that, in conlras! lo other Zygnemae, Zygneme ¢ is hardly less eommaon
in certain cutrophic waters. As is seen [rom the map there are several
localities in Uppland and Sodermanland. The forms found there are
very broad-celled ones (35
species sinee that broad cells are only exeeptionally met with in walers

13 1) and probably represent a separate

poor in electrolyvtes. Moreover the cells are comparatively shorl. Aboul 64)
localities in 15 provineces from Skane to Torne Lappmark.

Spirogyra. — The genus is common in streams. Ixeept for S. lap-
ponicee conjugalions are rarvely mel wilth, On the other hand the com-
paralively elaborate structure of the vegetative cells often makes it
possible to delimitate sterile populations more sharply than in Zygnema
and Mougeofia. Nearlv half of the species mentioned in the lisl of
carlier records on Spiregyrae m flowing water have replieate end-walls
(Sect. Salmacis). In fact I have seen various forms of this seclion and
from different regions but always only rarely and sparsely and it has
nol heen possible to establish with certainty if they were autochtonous
or nol. The forms in question are somelimes ferlile but malure zvgo-
spores have nol heen observed. All species and populations enumerated
in the tollowing list consist of forms wilh plain end-walls.

I have also included a couple of forms where atlaching cells have
nol vet been observed but which sl seem to be rather characleristic
for cerlain ypes of water.

1. Spirogyra lapponica (LAGERH.) LAGERHL. 1910 p. 196).

Svincs S catenaefornus (Hass) KUtz ssp. lapponica Lacrri. 1881a p. 279,
I884 b p. 116, S, arcta (AG. KUTZ var. lapponica (LAGERH.) DE Toxr 1889 p. 716
S. vartans |, gracilis BORGE 1906 p. 11. 5. sneciea TRANSEAU 1934 p. 420,

Ieon.: INig. 31, 41 p. BORGE 1906 tab. 1 fig. 2.
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Lectotypus: Sweden, Edelors, 1882, (. Lacernsiv in o« Naturhistoriska Riks-
museum» |Stockholmj.
Distrib.: Central and Northern Scandinavia.

Filaments altached to the substratum by a basal or by lateral cells
with a simple or little branched rhizoid. Vegelalive cells (202228
(—33) w in diameter. End-walls plain. Chloroplasts 1 or rarely 2. Vege-
tative resling cells unknown.

Conjugation scalariform: cells conjugaling in unbroken rows, Con-
jugaling tube formed by bolh gametangia bul mainly by the delivering
one and funnelled towards the receplive cells. Gamete cells nol enlarged
and conjugaling [filaments keeping straighl. Receplive cells inflaled
towards the eentre and in all directions but especially at the conjugaling
side, lotalling about 100 %, Zygotes developed in a gametangium,
ellipsoidical, sometimes with slight acute poles, 26—39 4 in diameler.
and 37—64 p in length. Exospore thin (aboul 1 4}, smooth, eolourless
or sometimes yellowish brown. Mesospore thick (about 3 p}, yvellowish
brown, with a delicate net-like struclure or irregular elevalions about
1 u. broad. Endospore indistinel. Parthenospores not seen.

S. varians t. gracilis was deseribed by BorGe (Le.) and the original
diagnosis reads as follows: Cell. veg. 26—29 y crass., diamelro 3—=6-plo
longioribus: chlorophoris anfractibus 1 '/,—4 1/,: cell. fructiferis ad
60y crassis; zygolis 32—39  crass,, 1.2 1.6-plo longioribus, CZURDA
(1932 p. 219} regards . gracilis as synonymous with S, subsalsa no
doubl erroneously since in the latter species the receplive cells are

much less swollen than in . gracilis. T have not seen the original spe-
cimen of BOrGE bul lo judge from the diagnosis there would be no
obslacles to the inclusive of f. gracilis in 8. lupponica. "This inlerpreta-
tion receives support from BORGE's nole about the occurrence: «in
lapidibus eataractarum» at Alvkarleby (River Daliilven). which shows
that . gracilis lives in the same very particular type of environments
as does S, lapponica. Finally it must be recalled that LacErneim [ 1910
p. 196)] records S. lapponica from that very localily.

S, lapponica is no doubl closely akin to S, graeilis bul [he latter
species has slightly thinner vegelalive cells and is non-attached and is
said lo have a smooth mesospore,

For the ecology see under Z. melanosporum in the foregoing,

The geographical distribution appears from fig. 6. Broadly speaking
the territory of S. lapponica coincides with that of Z. melanosporim.
Bolh species are highly characleristic for the rivers ol northern Scandi-
navia, But there are also some differences. S. lapponica seems to be
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more clearly ~bicenlrie» and ils distribution seems (o be more extended
in the south. However, we do nol vel know il those dilferences are
significalive or not.

There is evidence that S. lapponiea has now disappeared from ils
southernmosl locality in Sweden. In order lo try to rediscover the
Spirogyra form from Alvkarleby I paid a visit there in August 1945 and
by due permission of the power-station authorities had the opportunily
of investigating the falls rather thoroughly. Conditions were favourable
since the water-level had just hecome lowered aller having been kept
conslanl for a long time. Above the waler-line the rocks were covered
with dving lilamenlous green algae. However, the lufts consisled mainly
ol Microspora amoena and no Spircgyra forms were seen. In fact there
is every reason lo believe that S. lapponica repealedly observed at the
beginning ol the century has now disappeared from the Alvkarleby
falls. 1t can hardly he doubted thal, in some way or another. this is
connecled with human influence. With regard to the particular ecology
of the species il is natural lo assume that the arlificial regulalion of
the water-level in order 1o save water for the necds ol the power-station
is the factor responsible to the disappearance. More evidence in supporl
of this opinion is offered by a comparison belween Rivers Lilla and
Stora Luleilven, In the former river the waler is still allowed to run
free and Lhe charaeteristie flora of the cataracts and falls of the North
Seandinavian rivers luxuriates. Bul in the laller river the waler is most
effectively regulated and neither Z. melanosporum nor S. lapponica
lives there nowadays. The discouraging conclusion lo be drawn is thal,
as might be expeeted. according as our rivers are regulated for technical
purposes forms living in close proximily 1o the water-line lose their
condilions of life and the original and most interesting littoral flora of
the rocks is found o become exlinel.

Like Z. melanosporum S. lapponica does not seem lo oceur in the
very high mountains. The highest altitude known is 625 m s.m.

A complete list of finds follows,

Sweden, Uppland: Alvkarleby, River Dalilven at Alvkarieo. Borar 1806
po 11 s S. parians £ gracilis; IX. 1910, Go Laceruem 1910 p. (96) s el
S. lapponica, 1larjedalen: Linsdll, R, Ljusnan at Broforsen. 1. IX. 1937 (13}
R. N. Stran al Stradalen. 2. IX. 1937 (14). Norrbotten: Edefors. R. Luleiilven
al Edefors, VIII. 1863, G. Lacer"gemm 1882 a and b (S) (151: 15. VIIL 1940
(161. Nederkalix, R. Kalixalven al Kamlungeforsen. 21. VIL 1940 (17). Neder-
terned. R. Tornealven at Kukkolankoski, 25, VIIL 1940 (18). Pajala, R. Kit-
kiojoki at Kitkidjarvi. 2. VITL 1940 (20):; R. Torneiilven at hongasenkoski, 31,
VIL 1940 (19}, Pite Lappmark: Arjeplog, R. Skelleftedlven at the church,
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S INC 1807, Go WANLENBERG s.an. Conferva quining (U} (21). Lule Lappmark:
Jokkmokk., The water-falls of K. L. Luleilven (the Kailumfallen?), 9 10,

VIIL 1863, G. LAGERHEIM 1882 a and b (S} (22): the same river at Akkats-
fallen, 17, VIIL 1940 (23): the same river al Porsiforsen, 16, VIIL 1940 (24},
Torne Lappmark: Karesuando, R. Kelojoki al Saivomuotka, 3. VIIL 1940 (25):
R. Kallakojoki near Idivuouma, 4. VIIL 1940 (26).

Norway. Opland: Ringebu, R. Vala at Valebro, 28, IX, 1937 {27). Over,
R. Gudbrandslagen al Hunderfoss, 28, IX. 1937 (28).

2. Spirogyra a. Filamenls altached by Iateral or lerminal and little
hranched rhizoids. Vegetative cells 22 40 4 in diameter by 1'/,—06
dinmeters in length, Cell-walls thin to rather thick. Chloroplasts usually
single. more rarely 2. Cell-conlents with a more or less distinel tinge of
reddish violet in formalin.

Distributed through the high mountain chain and in regions more
or less closely adjacent, Il is especially common and abundant in more
ar less highly [ransparent waters poor in dissolved and suspended malter
and is mainly characteristic for somewhat higher allitudes. The brown
humus-rich walers are avoided. Al present there are no records from
Gotaland. 11 is probable thal Spirogyra a largely consists of S. suecica
and in numerous cases the allribulion to thal speeies is praclically
cerlain, It is true thal the vegetative cells are sometimes (lhough not very
often] broader than in 8. suecica bul it must be remembered that it can
hardly be expected that the presenl knowledgde based upon compara-
lively few safe finds of this species covers the aclual lotal variation,

About 130 localities in 13 provinces from Viirmland and Gistrik-
land to Torne Lappmark. (Middle Seandinavian distribution fig. 17.)

3. Spirogyra b, Attachmenl ol filaments? Vegelative cells 30-
EIII-

20 uoin diameter by '/, 4 diamelers in length. Cell-walls invariably
thin. Chlovoplast 1. Cell-conlent often slightly bluckening in formalin
bul never with a reddish-violet tinge.

In habitus there are apparent similarities with S, wlotrichoides
KiTz.. an imperfectly known form rejected by recent authors,

Spirogyra b is frequently inlermingled with a very similar form
differing only by its thinner cells (down to 18—22 ).

It is nol an inhabitant of very rapid streams bul grows in more
slowly [lowing waler often logether with Vaucheria and sometimes in
abundance. It has not been made clear if any especial altachments are
developed or it the filaments are still able to keep to the thin layer of
mud covering the slones.

Spirogyra b is resiricled to more eulrophic regions as is seen from
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the map in fig. 8 In Middle Seandinavia there are three distinet distri-
bulional areas, viz, the surroundings of Lake Mjosa, the neighbourhood
of Trondheim, and he provinees around Lake Miilaren. To judge [rom
the map the population will be rather rare.

In one loecality (Malstakvarn near Uppsala, 26. V. 1944) conjugating
specimens have been collected. In having the serobiculaled exospore
thicker than the smooth mesospore this form corresponds with 5. velata
NorbpsT, though the vegelalive cells are considerably broader (43
58 1) than stated in NORDSTEDT'S original diagnosis (29 37 u; NORD-
STEDT 1872 p. 1). PETIT 11880 p. 24) has deseribed a form from France
with a diameter of filamenls of 54 . The latter is supposed by CzURDA
lo belong to S. occidentalis (1932 p. 164) nevertheless his figure of
S. velada (le. fig. 166) is reprinted from PeTIT (Le, plo 7 Lig. 2. 4). The
exospore is 2-lavered in S, velata. However, the outermosl and smooth
layer is diffluent according to NORDSTEDT and in the malerial repea-
tedly gathered at Malstakvarn I have only exceptionally seen more than
one layer so that it is doubtful whether the outermost smooth layer is
always developed. Czurbpa (1930 p. 32) has deseribed a new species,
S. pseudovarians, which is very closely related to S, velala and differs
in having the receiving cells more distinctly inflated. Besides the exo-
spore is said lo be 1-layered. In respect of the receiving cells the form
from Malstakvarn corresponds wilh S, velada. A diagnosis of the form
is given below.

Filaments not attached by rhizoids (7). Vegelalive eells (35—]43
49 58} p in diameler by 38—110 y in length, Walls very thin, trans-
verse walls plain, Chloroplasts 1 or more rarvely 2. Conjugation scalari-

form, conjugating cells in extensive rows. Conjugating tube formed by
both gametlangia lo approximalely the same degree, cvlindrical. Con-
jugaling filaments keeping straight. Gamete cells not enlarged 1?) Re-
ceplive cells not or litlle inflated, in the lalter case mainly on the con-
jugating side, lolalling up to 25 % Remaining vegelative cells slightlyv
inflated on both sides or mainly on the conjugaling one {up lo 40 %),
wilh thickened walls, Zygoles developed in a gamelangium and usually
touching or almost louching all walls of the lalter. ellipsoidieal, 41—
60 p. in diameter by 47 100 yp in length. Exospore thick, colourless,
composed of an ouler layer, about 0.5 p thick (rarely seen) and an
inner layer distinelly pitted and 2—3 . thick. Mesospore yellowish
brown, smooth, about 2 u thick. Endospore indistinet {about 0.5 u
thick). Fig. 7 ¢

1. Spirogyra ¢. Filaments fixed to the substralum by rhizoids

et
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Lo

Iig. 7. Spirogyra maxima (a, b) and Spirogyra cof, velata (e e). a, e, d. Conjuga-

tions. b, Mesospore-structure, ¢ Part of a zvgospore showing a cross-section and
the mesospore-structure. a, ¢, . 170 > natural size. b, e 900 X natural size.

which are usually terminal and slightly dislended and more or less
frequently lobed (fig. 31). Vegetative cells 32—58 (usually about 40) p.
in lenglh and 1—6 diamelers in length. Walls more or less lhickened
{frequently up to 5 g or more). Ghloroplasts (2 )3 5. Cell-contents
often blackening in formalin.

This deseription applies lo a group ol Spirogyra species, including
S. adnata, rivalaria, and fluviatitis among others, which have frequently
been reported from running waters in different parls of the world but

usually as sterile. CzZurpA regards S. rivalaris as synonymous with S. flu-
viatilis while S. adnata is rejected as insufficiently deseribed 1Czurpa
1932). Conjugaling specimens have been observed in several Scandi-
vian rivers and when conlaining mature spores have always appeared
to be S, fluviatifis (Smaland: Skede, above the power-station east of
Iageriing, 11, VI. 1943 Nasby. Lillinge, River Aman al a mill, 4. VIL
1941, Viistergotland: Sexdrega. Bultorp, River Atran al a saw-mill,
17. VL. 1943, Uppland: Jumkil. River Jumkilsan at Jumkilskvarn, 20,
VIL 1943, Hedmark: Loten, River Fura at Tonset, 31. VIL, 1937.)
Several authors have noticed the occurrence in S, fluviatilis of a
thicker and a thinner form, 3640 p and 26—29 . respeclively. CZUrRDA
(1931) made a thorough morphological and physiological comparison
between the two forms which are said lo grow logether in different
proportions and found that the only differences were regarding the

23 Botaniska Notiser 1949
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Fig. 8. Middle Scandinavian distribution of Spirogyra b (@) and Spirogyra ¢ (D).
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Fig. 9. Middle Seandinavian distribution of Spirogyra ¢ (=S, cf. [luviatilis).
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Fig. 10. Middle Seandinavian distribution of Mougeotia d.
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IFig. 11. Middle Scandinavian distribution of Zygnema c.

Iig. 12. Middle Scandinavian distribution of Mougeotia «.

Fig. 13. Middle Scandinavian distribution of Mougeotia c.
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cell-diameter and the shape of the rhizoids. The present specimens have
broad cells bul as regards the rhizoids the form from River Alran cor-
responds closely to the (hinner type while the Sman lorm was more
intermediate between the two types. By the way, the thinner Lype,
curiously enough. has not been observed in our running walers.

The number ol chloroplasts is usually staled to be 3 5. It may
be of some interest that in a sparsely fruetifving form Irom a lake only
2 chloroplasts were found in each cell. (Uppland: Fastirna, the rocky
southern shore ol Lake Ubby Langsjon, 3. VI 1943.) It may also be
worthy of menlioning that the vegetative cells did not show the com-
pact contents tyvpical of the forms from rapidly flowing waler.

More or less elongale terminal cells with very dense conlents thus
resembling the »propaguless staled by PuyMaLy (1929) lo form organs
of propagation are not infrequent in the stream-forms but like Dax-
GEARD 11930) T have never seen any sign of detachment of those cells.

Spircgyra ¢ is widely distribuled in Seandinavia and fairly com-
mon in southern Sweden but in the north localities are few and far
between. The Middle Scandinavian distribution appears from the map
in fig. 9. The bulk of the localities are in the south-eastern and more
cutrophic districts. The entire absence at the Allantic coasl is perhaps
due o over-looking. In tact Spirogyra ¢ comprises the commonesl and
most abundant forms ol the group in water more or less rich in electro-
Ivtes. This is also confirmed by the abundant occurrence (see the map)
in the lime-rich surroundings of Lake Mjosa in Norway and in central
and south-eastern Jamtland. However, the poorer waters are by no
means definitely avoided. The Middle Scandinavian area, as regards
the Swedish parl, somewhat resembles thal of Heribaadiella fluvidatilis
imap in ISRAELSON 1938 fig. 2] in so far as there seems to be a second
centre of distribulion in the north-west. Perhaps the explanalion pro-
posed for thal species is valid for Spirogyra ¢ loo, viz. that the dystrophie
walers are avoided. In the very high mountains there are no localities
known (highesl elevation aboul 700 melres). In Norrland the records
are merely in the coastal region. About 110 localities in I8 provinces
from Skane to Norrbolten.

2. Spirogyra d. Filaments attached by lateral and usually richly
lobed rhizoids (lig. 3 jl. Vegetalive cells 60 88 ¢ in diameter by 13
diameters in length. Chloroplasts numerous, Cell-conlenls nol (or
rarelv?) blackening in formalin. Conjugations nol seen.

In habitus resembling S. majuscula and related species. The muci-
lage-sheaths surrounding the filimenls stated to be characteristic ol
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S. meajuscnla (Czurpa 1937 p. 89), however, have rarely been observed
in my malerial.

Spirogyra d is not uncommonly met with in very different regions
but particularly in walers poor in dissolved maller, sometimes in
abundance. The high mountains are, however, avoided. About 60
localities in I8 provineces from Smiland to Torne Lappmark.,

6. Spirogyra e. Filamenls nol allached by holdfasts (7}, Vegela-
tive cells 145160 y in diameter. Chloroplasts numerous. Cell-contents
nol blackening in formalin.

Conjugations have been noled somelimes and on one occasion ripe
zvgospores were found (fig. 7 a. b) which made it possible to determine
the species, 8. maxima (Hass.) Kttz. (Uppland. Rimbo, rivalel con-
necting the lakes Metsjon and Langsjon, 221X, 1934.) [l is not im-
probable that all the gatherings ol Spirogyra e helong lo this species.

Holdfast cells have not been observed and so il could not be de-
finitely decided if the population really grows in running waler or not.
It is nol improbable that the filaments have developed in some more
stagnanl habitat. later being brought by streams inlo the respeclive
rivers, and rivulets where they may have fastened on mosses or other
plants. Like Spirogyra b this exlremely broad-filamentous form is
restrieted lo walers rich in eleclrolytes. Tt is neither abundanl nor very
common in running walers (about 10 localities in Skiane. Nivke. Soder-
manland and Uppland. map in fig. 8) but the earlier Swedish records
of 8. maxima suggest that it is nol uncommon in stagnant biotopes in
cutrophic dislricls.

Distributional Groups. The Zygnemales trealed in the foregoing
may be ranged with regard lo (heir oceurrence into the following groups:

1. Restricted to waters more or less rich in eleetrolyles: Spirogyra e
{=58. marima p.p. at least), Spirogyra b (=p.p. S. ef, velala).

2. Preferring waters rich in clectrolytes: Spirogyra ¢ (=8, cf. fluviatilis).

3. No clear preponderance in any particular kind ol water: Mougeotin
b and d, Zygnema c.

4. More or less exclusively restricted to waters very poor in electrolyles:

a. Distributed all over Scandinavia: Mougeotia a, ¢, and ¢, Mougeotiopsis
calospora, Spirogyra d, Zygnema a and b.

h. With a northern distribulion: Zygnema melanosporum, Spirogyra lap-
poniea, and Spirogyra a (=5, lapponiea?),

CEDERCREUTZ (1935 p. 123) finds that the Zygnemales »spielen
aber deutlich die griosste Rolle sowohl in quanlilativer wie qualilativer
Hinsicht in unseren nahrungsreichen Gewissern mit neulraler oder
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Fig. 14, Middle Scandinavian distribution of Mougeaolia e,

Fig. 15. Middle Seandinavian distribution of Mougeotiopsis calospora.

Ifig. 16. Middle Scandinavian distribution of Zygnema a.
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Fig, 17. Middle Seandinavian distribution of Spirogyra a.

Fig. 18. Middle Scandinavian distribution of Zggnema b (@) and Vaucheria
spp. ster. (O],

schwach alkalischer Reaktion». This is cerlainly true of the slagnant
biotopes but as regards the running waters the proportion will be the
reverse, The waters poor in eleetrolyles arve definitely richer in Zygne-
males than are those rich in electrolvles al least if the quantitalive part
only is considered. Communilies composed of Zygnemea a and b, Z, me-
lanosporum, Mougeotia a, ¢, d, and e, Mougeotiopsis calospora, and
Spirogyra a and d and S. lapponica, several populations usually being
mixed together. are mosl characteristic ol the poor-waler streams while
the sole population that is of more general importance in waters rich in
dissolved matter is formed by Spirogyra b though Zygnema ¢ and
Mougeotia ¢ may sometimes be more or less richly developed.
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Butl even in respect of the number of forms the poor waters seem
to preponderale over the richer ones. though it must be stressed thal a
cerlain caution is neecessary in drawing conclusions from the present
material since a number ol species may be hiding among the [orms,
especially Spirogyrae which have been scen in the more eulrophic
walers, bul on account of their rarily or scantiness have been lefl ont
of consideration in the present paper.

A comparison with the distributional groups of Florideae (ISRAEL-
sON 1942) shows a far reaching conformily, as might be expecled.
Spirogyra d links up pretty well with FHildenbrandia of the Virgatim
group. Mougeotic ¢ may be included in the Chantransia group. and
most Zygnemales are more or less lypical representalives ol the Siro-
dotia group with the exeeption that the lendency of the respeclive
Florideae lo avoid lhe high-mountain distriets seems to be restricled
to some forms. as Mongeotia d. Mougeotia a, Zygneina a, and Zygnema b
are equally abundant in the fjeld-streams as al lower alliludes, and will
therefore be more generally indicative of low contents of minerals than
are the former.

Alga-Floral Types of Rivers in Scandinavia. Taking as our basis lhe
distributional groups jusi dealt with, we may classily the Seandinavian
rivers inlo Lwo chiel types the first of which harbours species of the
Virgatum group and the second ol which is inhabited by members of
the Sirodotia group. 1 prefer al presenl (o name the two types after
characleristic {loral components. viz. the Vaucheria lyvpe and the
Zygnema lype respectively. In a paper in preparation I intend to give
a more detailed account of the elassificalion ol rivers with regard o
the qualitative composition of their algal vegelation and the following
lines should be regarded as a shorl preliminary report.

1. The VVaucheria Type. The Vaucherta streams are
defined by the presence of a number of differential species. Among more
commonly distributed or more well-known forms may_be mentioned
Asterocytis ornata, Balrachospermum  Boryanum  (sensu ISRAELSON
1942 p. 39). B. ectocarpum (id. p. 34), B. virgalum (id. p. 46}, Chaeto-
phora incrassata, Chamaesiphon incrustans, Cladophora glomerata,
C. crispata, (. [racta, Draparnaldia plumosa, Hildenbrandia rivularis
Microcoleus subtorulosus. Oedogonium capillare, Pleurocladia lacustris,
Vaucheria spp. V. borealis excluded).

Cladophora glomerata is the most conspicuous alga in a certain,
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widely distribuled lype of Vancheria streams and ils green tufts often
united into luxuriant submerged meadows in early summer are mosl
easily recognized and from that point of view it would perhaps have
heen more convenienl to speak of a Cladophora type instead of a
Vaucheria type. However. the occurrence of €. glomerata does nol
cover the oceurrence of the Vaucheria streams in the present conception
as perfeclly as does thal ol Vaucheria, the dark green thick cushions
or carpelings of which are somewhal less econspicuous and as a rule
hetter developed later in summer. In the vast majorily of cases Vau-
cheria is sterile in streams but, in faet, the specilic composition of the
cushions is mosl varied. Hiltherlo 1 have idenlified the following 8 spe-
averse, borealis, Debaryana,
geminata, ornithecephala, sessilis, uncinata, Woroniniana. V. borealis

cies from Swedish rivers and rivulels: V.,

is Lhe one species which has also been found in rivulels of the Zygnema
tvpe. However. this will hardly reduce the availability of the Vaucheriae
as differential species between streams of the Veaucheria type and the
Zygnema type if the rather particular ecology of that species is kept
in mind. V. borealis seems lo be restricled to summer-cold spring-brooks
and usually oceurs in the high mountains or their vicinily, Moreover,
in contrast 1o the other species it seems always 1o be ferlile in sireams,
As regards V. ferrestris, sometimes living at the border of streams, con-
ditions do not seem to be elear, It may be disputed whether it grows in
submerged conditions, Usually il is regarded as a soil-alga.

Streams of the Vaucheria type arve characteristic of the eutrophie
witers of Seandinavia., The Middle Seandinavian distribulion in slreams
of Vaucheria spp. (V. borealis excluded) appears from the map in fig, 18,
Nearly all the rivers and rivulels abroad which have been subjected
to fairly thorough investigalions in respecl of their algal vegelalion
belong, o judge from the literature. to the Vaucheria tvpe.

The Zygnema Type. — Differential species are Balracho-
spermum monififorme 1. pyramidate and f. densum (ISRARLSON 1942
p. 341, B vagum (id. p. 43), Capsosira Brebissonii, Bulbochaete spp.
fusually sterile), Hydrocoleum homoeotrichum, Mougeotia a, ¢, and e,
Mougeotiopsis calospora, Schizoctamys gelatinosa, Seylonema mirabile,
Spiregyra a and d, S lapponica, Sirodotia suecica, Stigonema spp. (in-
forme, mamillosum, minulum). Zygnema a and b, Z. melanosporum.

Zyynema streams occupy the oligolrophic areas and since those
are of wider occurrence in the Scandinavian peninsula than are the
cutrophic ones, they are far commoner than the Vaucheria streams on
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the whole. It is significant that all our largest rivers are delinite Zyg-
riema streams. The qualification necessary for the development of the
Zygnieme type seems Lo be a very low content of minerals in the waler
such as i1s common in Norrland. In Norrland the tvpe also reaches ils
best developmenl with a number ol characteristic species 1n addibhon
lo those listed above.

Two subtypes can be distinguished of the Zygnema tvpe. one
characlerized by mass-development of Batrachospermaceae and typieal
of brown humous waters and one dislinguished by a rich development
ol crustaceous and suberustaceous forms tyvpical of more or less highly
transparenl walers.

Several rivers and brooks passing through ransitional arcas be-
tween oligotrophie and eulrophie districts in southern Sweden salisfy
the concept of lhe Zygnema lvpe in their upper branches bul are pro-
nounced Vaucheria streams in their lower course (cf. ISRAELSON 1942
p. 671. The transition seems to be performed without the respeclive
differential species ever being mixed and should be regarded as an
expression of the fact that the allluents al lower levels bear o water
richer in clectrolytes and therefore enlarge the amount ol dissolved
matter in the water in lhe lower ponts of the river. The reverse case,
viz. that a river belongs to the Vaucherta tvpe in ils upper parts and to
the Zyggnemea tyvpe in its lower course, is only very rarvely found in
Sweden.

The transition from the Zygnema Wvpe to the Vaucheria tvpe or
vice versa takes place at a rather low electrolyte-content of the waler.

Y of about 60100, approximately

viz. at a specific conduclivity (x., 10
corresponding to a combustion residue of 30 50 Img.

It 1s true that the Vaucheria type can be divided in its turn into
various subtypes based upon floral differences bul on the whole the
Viaucheria type retains its essenfial characters up (o a very high eleetro-
Ivte-content of the water.

The map in fig. 18 showing the distribulion of the two differential
units Zygneme b and Vaucheria spp. st shows at the same time the geo-
graphical distribution ot the two main fypes of streams they represent.
(IFor lhe Swedish part of the map-area ef. ISRAELSON 14942 fig. 18, where
some other differential species are mapped in a similar way). The ideal
differential species would occur everywhere and al any lime where the
plant-community it represenls oceurs. The populations in question are
not ideal in this sense. A consequence of this is that in the map the
Varcheria type is subject to a delinite under-representation in certain
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distriets, This is the case wilhh the surroundings of Trondheim in Nor-
way where several of the other differential forms show a much wider
distribution. The same is true for the Silurian distriets at Lake Siljan
i, the map of Batrachospermum Borganimm in ISRAELSON 1942 fig. 7).
This imperfection having been taken into eonsideration. we find the
majority of the streams of Middle Seandinavia to be of the Zygnema
Ivpe. The streams of the Vaucheria type are concentraled into four well
separated areas, lhe largest by lar being in the south-casl. the three
others being the Siljan-, lhe Mjosa-, und the Trondheim-districts, The
island of Gotland may be added. There are also, in the region ol the
Zygnema streams, some seatlered rings marking rivulels where the
local conditions have been lavourable to the developmentl of the Ve
cheria type. The Vaucheria lype mayv probably also be induced by
pollution from common sewers or indusliries.

There are numerous slatements from abroad thal the alga-flora
ol rivers and rivulets has proved to be rather uniform. A few cilations
will be enough. Buppe (1928 p. 477| finds a classificalion ol his Sauer-
landian rivulels to be possible only by considering quantilalive condi-
tions. BUTcHER (1932 p. 829 sludying English rivers states thal there
15 a1 constaney in respecl of alga types in water of differenl contents
of calcium markedly contrasting with the changeability of the macro-
phytes, WeLen (1935 p. 384) remarks thal the North American running
waters are comparalively uniform with regard lo (he algal flora and
characterized by Cladophora, The reason whyv the algal flora abroad
has shown such uniformity and has been so often of whal is here called
the Vancheria type is certainly that the investigalors have worked in
walers where the contents of minerals mayv have shown large differences
but have still all through been above the limit previously mentioned.

On the whole the Zygnema tvpe represenls a floral (vpe which
does not seem to have been clearly distinguished and more closely
studied outside Northern Lurope. Bul there is no reason Lo believe that
this type would he restricled lo Seandinavia. In faet, there are in the
llerature scattered records indicating that it occurs here and there in
other parts of Lhe world also, And there is no doubl [hat the Zygneme
Ivpe will prove to have a wide dislribution evervwhere in areas where
the streams conduel water very poor in minerals,
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Summary.

Attached species ol Moageotia, Mougeotiopsis, Spirogyra. and Zygnema plav a
very amportant part in the epilithic vegelalion of more or less rapid streams in
Scandinavia, particularly so in the oligotrophic arcas, Zygnema melanosporum and
Spirogyra lapponica, al least, seem to be true rheobionts and are characler-species
of the rivers of northern Scandinavia. The comparatively extensive ferlile malerial
gathered has made possible a eritical study of their variability i respect of common
taxonomic feafures as well as the necessary completion and correction ol the old
dignoses,

As o rules however, merely sterile Zygnemales are mel with in the lohe
environments. An attempt has been made to distinguish 14 vegetatively  delined
populations of various unitarity, several of which have proved to be of great interest
i classifying streams with regard to the qualitative composition of their vegetalion
Maps have heen drawn showing the regional distribution of most of those popula
trons within a rather extensive cross-section ol the Scandinavian peninsula. ealled
Aliddle Seandinavin . In view of the distribubion in this cross-seclion and more
cspecially its Swedish part. «Middle Sweden-, the populations may be classed nto
distributional  groups analogous to those adopled 1 a previous paper for the
I'lorideae.

The Scandinavian rivers and rivulels may be elassed mmto two chiel types
according lo the vegetation of their lotic biotopes, viz. the Vaucheria tvpe
and the Zygnema type The Vawcherin lvpe. named after o wsually sterile
populalion of Vaucheria, 1s alse characterized by the presenee of many other algae
among which species of Cladephore are often conspicnous. The Zyynema tvpe is
wdentified by the oecurrence of cerbain Zgynemea populations with comparatively thin
Hlaments (the diameter of the vegetative cells nol reaching 30 p) or by numerous
other differential forms several of which are Zygnemales,

Streams of the Vewcheria type are of Innited oceurrence i Scandinavia, heing
restricted, m the maimn, 1o the eutrophic arcas bul almost all streams which have
hitherto heen described from abread seem to he represenlatives of the Vaucheria
lvpe. The water shows more or less high contents of minerals. In the oligotrophic
arcas where the amount of dissolved minerals 1s very low imaximum combustion
residue 30—350 Img) the streams are of the Zygnema ivpe, this type being in the
majority in Scandinavia though otherwise very little 1s known aboul its distribution.

Vehvnowledgements, The aulhior is mdebled to K. Svenska Vetenskaps-
akademicn (The Roval Aeademy of Seiences ol Swedeni, Statens Naturvetenskapliga
Forskningsrad (The Swedish Natural Seience Research Council) and Uppsala Uni
versily for peeuniary assistance. My cordial thanks are duoe to Dro € CEDERCREUTZ,
Helsingfors, for records on Fennian Zygnemales,
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BOTANISKA NOTISER 1949, HArTE 4. Luxnp

En spontan bastard mellan Geranium lanuginosum
och G. bohemicum.

Av K. V. Ossian DAnLGREN, Uppsala.

Geranium bohemicum L., och den nirstaende G. languinosum Lam.
skilja sig fran varandra genom en rad distinkta karaktirver (bilder hos
DAHLGREN 1943). Det kanske kan vara lampligt att hir sammanstilla
dem:
bohemicum.

Geranium Geranium lanuginosum.

I. Hjirtblad med en inskiirning pa
var sida.

2. Orthlad mindre flikade; sigtinder
giirna mera spelsiga,
Nodi aldrig ensamt roda,

Ijirtblad alldeles odelade,

Orthlad  mera  flikade;
bruka vara mer trubbiga.
Nodi alltid anthoceyantfirgade.

siaglinder

Kronblad mindre, mera rodvioletta,
vilnande mot basen.
Mirken alltid roda,

4. Kronblad storre, blivioletla.

b. Mirken ljust grongula (atm. under
anthesen|,

6. Fron storre. av oen maltare brun

firg och med lalrika gribruna

eller smutsgraa flickar, Punkte-

ring ej sa utpriglad,

Frona mindre, riodbruna och utan
nagra flickar samt titt ornerade med
forhallandevis djupa och diarfor mye-
ket tvdligt framtridande smi gropar
{intryekta cellviiggar).

Aven myekel daligl konserverade herbarieexemplar av de bada
arlerna éiro litta att halla isiir, om det bloll finnes frukler med fron.
Man har velat betrakta Geraninm lanuginosum som en medilerran
DAHLGREN
1918). Geranium lanuginosum har dock visal sig ocksa ha en nordlig

cller mediterran-atlantisk underart av G. bohemicum (se
uthredning. och da dessutom manga distinkta karaklarer skilja de bada
vixterna at, maste man belrakta dem som tva goda, lat vara niir-
staende arter. Detta bestyrkes yiterligare av att bastarderna iiro slerila,

L borjan av juni 1949 behandlades frén av brand- och svedjeniivan
med helt vatten, dda viieme hos dessa arter som bekanl dr ell osvikligl
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medel all fa frona att gro, sikerligen fiven efter en hundradrig somn.’
Sedan de hade sviilllt efter varmvatienskuren. saddes de i krukor for
att leverera rotspelsar till en eytologisk undersokning. Da jag senare
var sysselsalt med att fixera dem, lade jag mirke till att i en kruka
med unga exemplar av Geraninm lanuginosum * fanns en groddplania,
som icke hade odelade hjartblad utan i stillet den for . bohemicum
karakleristiska inskiirningen. T férsta ogonblicket frodde jag. att vid
sidden ett frimmande fro hade kommit med i misshugg: men nigra
smé vita flickar pa hjirtbladen (se nedan!) vickle dock strax en miss-
tanke om att hiir kanske {orelage en spontan hybrid melian Geranium
lanuginesum och (. bohemicum. Detta visade sig sedan ocksid vara
fallet.

Groddplantan sattes [6r sig sjalv 1 en sérskild kruka, dir den i
dvrigt utveeklade sig som en viixt av lanuginosum-lypen. Den var dock
fullstiindigt steril. Medan 6vriga brand- och svedjeniivor hildade fruk-
ler i stor mingd och kastade ut frona med hjilp av de vid mognaden
kolsvarta katapullerna [DAnLGreN 1945, bild 3), blommade bastard-
plantan flitigl men forgives. Icke en antydan Ll fruktsitining kunde
sparas (bild 1}.

De daligt utvecklade standarknapparna saknade ocksa dugligt
pollen och éppnade sig inte heller, sa att de roda mirkesflikarna [Or-
blevo inlakta (bild 2 och 3). Geranium lanuginosum och . bohemicuim
(bild 4] alstra diremol, liksom andra arter inom sliklel, ovanligt stora
pollenkorn, vilka snart nog rikligt avsiillas pa mirket i den blomma,
dir de ha bildats (bild 5). Bada arterna iiro salunda aulogama: men
korsbelrukining ar icke utesluten, sirskill i timligen nyss ulslagna
blommor (bild 4], dir finnu icke del egna pollenel har hunnit all av-
lastas pa miirkesflikarna.,

Bastardplantan blommade dnnu den 8 oktober 1949, da den pres-
sades for att infoérlivas med botaniska museels samlingar. — Den spon-
tana uppkomsten av hybriden Geranium lanuginosum § X bolemicum d
overraskade mig myckel, Jag hade knappasl rolt, all en sadan kom-
binalion skulle kunna realiseras ulan arlificiellt ingripande. De bada
arternas egendomliga ekologi gor, att de komma all upplrida mycket

¢+ Jroskalets permeabilitel forindras tvdligen genom hetta, — Hos en sk
foder-malva ha RucE och Krupr (19460 visal, alt {réna ha en ovanligt ling cller-
mognadsperiod. Genom att virma upp dem Hll 707 under 1va timmar gar den dock
snalibt till {inda, och ungefir 85 %o av frona gro inom loppet av tva till ire dagar.

2 De hade uppdragits ur fron frin mina odlingar i Uppsala botaniska tradgard,
skiirdade 1946, och slammade yiterst fran den klassiska lokalen vid Ekvik, Lofla
socken 1 Tjust
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Bild 1. Skottdelar av en spontan
Geraninm lanaginosum § X boliemi-

cum & lotograferade uppifrin. Icke
en enda frukt har utvecklals. For- ,

minskad (ill halften.

tillfalligt och sporadiskl. Geranium lanuginesum, som har sin huvuod-
utbredning i linderna runt Medelhavel. hor dessutom il vart lands
sillsyniasle viixter. Aven av dessa skiil fireféllo ulsikterna [or en hastar-
dering att vara ganska sma. Emellertid har jag sjilv verkligen tvi
ganger selt, all de bada arterna viixte sida vid sida pa elt och samma
brandstalle, namligen vid Saltsjobaden och Akers styckebruk (DAHL-
GREN 1945, s. 381). Se ocksa sid. 363!

Som ndmnt var det niagra sma vila {lickar pa de bohemicum-
liknande hjaribladen, som Kommo mig att misstiinka. att del forelige
en sponlan bastard. Genom lidigare gjorda korsningar { DAHLGREN 1923
och 1925) vissle jag nidmligen, att hybridplantorna bruka bli marmo-
rerade 1 vitt och gront saml all bohemicrim-artens hjirthlad dominera,
Ell intressant (orhallande hade ocksi konstaterals, namligen att kom-
binalionen Geraniam bohemicum lanuginosum limnar groddplantor,

24 Holaniska Noliser 1949,
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Bild. 2. Blomma av Geranium lanuginosum 9 X bohemicum . Markesihikarna dro

ridda som hos (. lanuginesum. Standarknapparna dppna sig aldrig. Aven om miirket

beligges med pollen frian foraldraarterna, uteblic frukisatining hos bastarden.

Bild 3. Geranium lanuginosum @ > bohemicum . Blomman hiller pa att ingd i sitt

postflorationsstadium; endast ett kronblad sitter finnu kvar. Mot det roda mirket
avteckna sig sterila standare

vilkas hjiirtblad dverviigande iro vila men med grona fliickar i de mesl
viixlande monster och storlekar. Den reciproka korsningen diiremot.
Greramium lanuginosum * bohemicum, ger betydligt grinare groddplan-
tor med olta ritl obetydliga vila partier. Om i forlsdtiningen vixtpunk-
len kommer aft ligga inom ett gront eller vill omrade, bli de (oljande
skottdelarna grona resp. Klorofyll-losa, Skulle vegelalionspunklen dire-
mol befinna sig inom ett omrade med bade normala och odugliga
plastider. blir resullatel en storre eller mindre grad av panachering cller
seklorial uppdelning. Vid celldelningarna sorleras de bada  plastid-
lyperna sa smaningom isir, varigenom grona och vita viivnadspartier
ulvecklas. Groddplantornas olika ulseende efter de bada reciproka
korsningarna lorde summanhiinga med atl det blott dr lanuginosum-
plastider, som kunna utvecklas till grona kloroplaster i baslardeeller.
Vid korsningen Geranium bohemicum > lanuginosum ir det salunda
enbart de forhallandevis sparsamt via pollenslangen inkomna fanugi-
nesum-plastiderna, som bl grdna: medan vid den omviinda forbindel-
sen, Gercanium lanuginosum X bohemicum. dggeellens dugliga plastider
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Bild 1. Geranium bolemicum. Pi de ljust grongula mirkesflikarna finnas dnnu blott
enstaka pollenkorn. — Iirstoring ungefir 5 ganger.
Bild 4. Geraniwm bohemicum. Stindarknapparna na dver mirket och avlasta sina

stora pollenkorn, Ungefar 6.5 gangers firstoring.

komma all overviga i forhallande il de jimforelsevis fataliga bohemi-
cum-plastider. som ha tillkommil vid belrukiningen.

En ny sormlindsk lokal for Geranium lanuginosum kan jag hir
ocksia meddela, Fran herr H, P. BRUNELL, Stockholm., fick jag den 2 sepl.
1918 ett brev med den hugnesamma underriillelsen, att han den 8 aug.
hade funnit den sillsynta viixten i »Sodermanland. Tyrestd socken, e
1 km sider om Rundmar vid Alby-sjone. Han fortsitter: 2En cm
100 m lang slultning har hiite kalhuggits, och vid nagra av de kvar-
staende Iridstubbarna har tyvdligen risbrinning gl rum. Pa brand.
fLickarna ha uppkommil ett 30-tal Geranigm-plantor, av vilka 3 tillhérde
(. lanuginosum LAy, och de ovriga (. bohemicum L.-. IEn ny lokal
saledes med bada arterna! — Snarl direfler skrev doklor W, Rasci,
Stockholm, att han ocksa hade funnit de bada arterna 1 Tyreso socken,
niimligen péa sfiirska svedjefliickar c:a 1 km O om Héjdens. Han bi-
fogade [rikollekler av bada species. Di jag underriittade honom om
BrunieLLs fynd, beklagade han sig dver att vara forckommen, iy »orts-
angivelsen 1 km sider om Rundmar och 1 km dster om Hajden iir
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exakt densamma», och lillade han resigneral: »Sic Iransil gloria
mundis.

I samband hiirmed kunna ocksa i [Orbigiacnde anforas nagra nyva
Iynd av Geranium bohemicum, som jag granskal eller falt verifierade.

Ostergiotland, Gryts s, pi gammal brandplats niita Korsudden 1949
(D. Lunprorat Testif. J. A, NasxrFeLpT. ). Ostra Ryd s:. mellan Rydho
station och Kyrkan 1948 (O. Luxpsran. Testif, E. AspLuNn.).

Sédermanland. Turinge sin, brandplats i hage, 200 m O om girden
Byesta 1949, (A, Jonanssox), Bjornlunda s, Langholmstorp pa brand-
plats 1948. (E. Asprunpj. Eskilstuna, Kanans kiirr (—stadens soplipp)
ett jilleexemplar 1946 (. ALMQUIST).

Uppland. Vitd sin, Bergsvik vid den sk, ILignan pa nyrojd skogstomt,
ett ex. 1948. Hokhuvud s:n. Algmora, ett ex. pa brandfliick 1949. Borstil
s, Tuské vid den s.k. Djupmyran ett ex. pa brind flick 1949 (allt enl
1. Armouist), Osthammar, Soderin 1948 (P, E. D:soN Ouryj. Ostervila
s, Griisbo skola pid sandplanen, ett ex. 235 1949 (P. 1. PETTERSSON].

Angermanland Iirndsand pi ett stille, Ullvik 1941—1943. dir maj-
eldar brints (K. 5. MELANDER).

Eit par Litt forbisedda litteraturuppgifter om fynd av svedjeniivor i
Viirmland bira kanske ocksa anforas: St. Kil. Ekends prebendebostille pa
brinda platser i parken (MarMEsTROM 1946). Ostmark: »1 en briind brites
i siddra delen av Rinnbergel (BropeEra 1945).

Summary.

A spontaneous hybrid between Geranium lanuginosum Lam. and G. bohemicum L.

In a culture of Geraninm lanuginosum, sawn for examinalion of root-tips, a
seedling was observed with incissions in its colyledons just as in Gerarnium bohe-
micum. Al first 1T supposed that by mistake a foreign seed had slipped into the
sumple; but some small white spofs caused me lo think of a crossing with . boelie-
micum; and thal was really 1 maller of fact, (On the origin ol the spolted leaves
and the difference in degree of white patching see DAHLGREN 1923 and 1923!)

The hybrid was very similar to ils mother plant, . lanuginosum (e, g red
stigma) but developed no fruits (fig, 1), and ils anthers do not dehisee at all (fig.
2 and 31, In the parent plants nermal autogamy soon occurs (fig. 4 and 5.

The sporadic and rare appearence of these plants (alter forest-fire or in places
where twigs were burned) together with the greal rareness of Geranium lannginosum
in Sweden also made that a spontancous hybrid has very little chance 1o be realized;
and it is not observed up till now. It must be given prominence to, however, thal
the two species in o lew cases have been found growing together on the same
burnt locality.
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BoTAaNISkA NOTISER 19149, HAFTE 4. LUND

Two Freshwater Protoflorideae New to Sweden.

By GUNNAR [SRAELSON,

The freshwaler Protoflorideae are few in number on the whole
and as regards Sweden lhere are only three species previously known
wilh certainty cach representing ils own genus, viz. Porphyridium
cruentum, Asterocytis ornata, and Kyliniella latvica, Asterocylis secims
to he widely distributed in the eutrophic waters at low alliludes bul The
two olher species are probably rare. Porphyridiazm has nol been found
under nalural econditions but exclusively in green-houses. in Sweden as
well as in Denmark (PETERSEN 1933), and ol Kyliniella there are slill
no records to be added to the sole existing one [[SRAELSON 1938).

A lourth species has heen recorded. viz, Chroothece rupestris (SIM-
MCNS 1898), but as will be further discussed below (his record was in
all probability founded on an erroneous determinalion.,

In July and Augusl. 1944, however, when studving lhe inleresting
algal flora of the vicinily of Abisko (Swedish Lapland), 1 observed a
peculiar alga which was identified as a true Chroothece. One more
Protolloridea was also noled in the Ahisko distriel, viz. Rhodospora
sordida.

Rhodospora sordida Gerre. This alga was described from near
Salzburg (Austrial where it lived on moist primary rocks (rickled over
after rain-talls (GEITLER 1927). The form from Abisko seems to cor-
respond rather closely with the original deseriplion, Regularly spherieal
cells are 5.5 17 p in diameler (GEITLER: 8—18 p), their protoplasts
3—9 p. Suceessive division of the protoplast resulls in 2. 4, 8 or 16
daughler-protoplasls autospores)  which are surrounded by thick
hvaline walls and are later liberated by gelatinization of the wall of the
mother-cell ifig. 12—15}. Resting cells have been described by GEITLER
bul have not been seen with cerlainty in the Abisko material.

At a cursory glance Rhodospora mayv easily be mistaken for a
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Chroococcus but the proloplasts are not distinetly blue-green but dirty
olive-green 1o bright purple (dead cells aceording lo GEITLER|. More-
over the cells possess numerous parietal chromatophores and a slightly
acentral nueleus.

The new loealities are: 1. Wel rock at the northern steep of Mt
Njulla, about 900 m s.m. 2, Wel rock at the palh south of the railway-
tunnel west of the tourisl-station, about 400 m s.an. 3. Boulders at the
bottom of a small body of water in a mire north of the lake Laksjén,
about 400 m s.m. The boulders were covered by waler al the time but
the locality is cerlainly apt to dry up occasionally. In all cases Rhodo-
spora occurred in scallered cells or small groups of cells in gelalinous
blue-green coverings mainly formed by Myxophyeeae.

The two first-named loealities correspond very clearly to the bio-
topes recorded by GEITLER while the third one will represent a more
purely slagnant environment.

Chroothece rupestris 11aNsG. — The genus Chroothece was created
by HANSGIRG in 1884 and was regarded by the author as belonging to
the blue-greens. In facl, beeause of the colour of the protoplasts Chroo-
thece may ralher easily be mistaken for a Myxophycea, notably so in
the preserved state since Lhe struchure of the cell-contents tends o
appear less clear in non-living malerial, Essential generic fealures are the
ellipsoidie to short-cylindric cells wilh an acentral nucleus and a central
chromalophore provided with radiating prolrusions i »slar-shaped») and
a central pyrenoid. The cells are surrounded by separate mucous en-
velopes and in older colonies joined by a struclureless mucilage into
more or less exlensive and somewhat carlilagineous strala of no definile
shape.

The tvpe species is (. Richieriana recorded from moist earth rich
in salls |HANSGIRG 1884). A second species €. rupestris, growing on
wet rocks, was published somewhat later (HANSGIRG 1886 a). In the
same vear one more form was recorded, €. Richteriana var, aqualica,
forming free-floating masses in saline pools (HANSGIRG 1886 b). A marine
member of the genus, €. Richteriana [, marina, was recorded from the
quays of an Adriatic porl |[HANSGIRG 1889). Palmogloea monococca
(KUTzING 1843), later called Gloeocapsa monococea (KUTZING 1845 a)
and (dloecolhece monococea (RABENHORST 1865), was transferred to
Chroothece in 1891 by HanscirG and at the same lime the rank of
€. rupestris was lowered to a variety ol €, monococca. A comprehensive
account of the genus in included in HANSGIRG's »Prodromus» (1893 b).
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A more recently deseribed species is €. mobilis {PAascHER and PETROVA
1931). All freshwaler species have been found in Bohemia but from
other parts of the world there are extremely few records. For the sake of
completeness brief mention might be made of two more forms which
have been inlerpreted as Chroothece species though no doubl errone-
ously, viz. €. cryptarum FAarLOW from Bermuda (Phye. bor. Amer,
752) and €. Willei GARDNER [rom Porto Rico (GEITLER 1930—32). Both
species are probably Myxophyeeae,

Of €. mobilis the authors gave a very delailed account. HANSGIRG's
species are far less known and among those only C. Richferiana seems
to be regarded by recenl phyeologists as quite indubitable (ef., SCHILLER
19256 p. 162}, However, as far as 1 ean see, there are no reasons why
C. rupestris also should not belong here since HANSGIRG's description
satisfies the concept of the genus as closely as can be reasonably
demanded. (0,
dubious. Il is true that in ITANSGIRG's opinion this species is so akin
to €, rupestris that the limit to be maintained between the two forms
is varietal only. However, as a matter of fact, he does not lell anything
about the cell-contents of the former except that they are of bluish-
green colour. Apparently it must be supposed thal a chromalophore
was lacking since the presence of such a one was pointed out both in
var, rupestris and in (. Richteriana, This speaks in [avour ol (. mono-

monccoceda, on Lhe other hand, is unquestionably very

cocca being a blue-green. GEITLER (1930- 32) also includes il among
the Myxophyceae though with some hesilation: - Der einzige Punkt
welcher fiir die Blanalgennatur spricht ist die Violettfirbung der
Hiille». The Inst-named character is communicated by ITANSGIRG, How-

Fig. 118

Fig. 1. 2. Chrootheee Richteriana. Slalked cells. Dried. > 630. 1, WirTR. et
NoORrDsT. 696. 2. 1d. 1098,

Fig. 3—11, Chroothece rupestris, Abisko (the »Charasjon-). 3 5. Early stages
of development, formalin, > 630, 6. Recently divided cell with pyrenoids and nuelei,
acetocarmine, > 1150, 7. Cell with chromalophore, pyrenoid, and granules of assi-
milale, living, > 1150. 10, Part of an old colony with the cells irregularly distributed
within a struclureless mucilage, living, > 630. 11. Cross-section through a young,
vigorously growing eolony, retaining its filamentous structure, formaling > 630,

Fig. 12 15, Rhodospora sordida. Abisko, formalin, > 1150, 12, Formation ol
an autosporangium. 13. Two-celled autosporangium. 1i4. Cell with chromatophores.
15. Autospores leaving an 16-celled sporangium.

Fig. 16 18, Hormolila mucigena, Pseudolilaments ol different appearance,
Kullen (Scania) Dried, > 630.
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Table 1. Cell-Sizes in Dilferent Species ol Chroothece According to the Literature.

Width in Length in g
walls excel,  walls incl, walls exel,  walls inel,
€. rupestris (HANSGIRG 1893 b) ..., H— 7 12—15 9 15 15—25
C. Richteriana {TTANSGIRG Le) ..... 6 10 18—27 15—18 2433
(.. mobilis (PASCHER and PETROVA
3 41 ) ) o Pl Ve b W - 24 20—30 -14 27—5H0
laver. 27) (aver. 11)

ever, KUTZING's original diagnosis does not contain any slatements of
the envelopes being coloured and lo judge [rom his original figure of
Gloeocapsa monococea (KUTZING 1845 b 1. 23 £. 111, IV} the envelopes
musl have been uncoloured. By the way the figures cited might very
well have been drawn from a Chroothece. Another nolable report in
HANSGIRG's diagnoses is that of »Zellfamilien» of a thickness of 20—
20 p (the eells are 11-—12.5 g thick). Thus it is questionable whether
KirrziNG's and HANSGIRG's algae were identical or nol. The inclusive in
Ch. monececcr of a var. mellea (Ki'rz.) (= Gloeocapsa mellea KUz,
hardly contribules towards clarilying this maller (HaxsGirg 1893 b
p. 134). The variely is said to be distinguished from the typical form
merely by the colour of the eell-conlent which is yellow or reddish- to
brownish-yellow. As a matter of [act the chromatophore of Chroothece
is frequently surrounded by a carolen-coloured envelope visible in
living material. However, KUrzING's original figure of Gloeocapsa
mellea |KUTzING 1845 b lab. 23 fig. V) shows an alga which ecannot
reasonably be interpreted excepl as a Myxophyeea. In sum the question
is perhaps still to be left open as lo whether Palmogloea monococea
was a Chroothece or nol but it is praclically certain thal 1IANSGIRG'S
€. monococca was nol. According to GEITLER (Le. p. 217) Lhere are
greal similarities between Gloeothece dubic (WARTM,) GEITLER and
Chroothece menococea, However, the general appearance of the former
as shown by WILLE'S drawings (1925 tab. 10 fig. 30 34) is very
different from that of a Chroothece.

In distinguishing the lhree remaining species we are al present in
the main left to differences in the size of the eells (Tab. 1),

As will be scen from the table the dilferences belween the three
species are nol very important. €. rupestris has the smallest cells.
(.. mobilis has, on an average. more elongate cells than has €. Richteriana.
moreover the protoplasls seem to be considerably larger in the former
species even if the possibility is considered thal HANSGIRG'S measure-
ments are made in dried material with more or less shrunken protoplasts,
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Table 2. Cell-Sizes in Different Speeies of Chroothece Oblamed from
Various Exsiceata.

Width m @ Length mow
walls exel. walls inel.  walls excl walls el
(. Richiferiang no. 696 WITTR. el
NORDST. (cobypus B4 (20)  12—19433)  11—24(35) 15 28150
(. Hiehferiann WITTR, ¢l NORDST.
no. 1008 . 8—12 12—20 12--26 17—36
(. R { aquatica {colypus) HAUCK
et RICHTER no. 144 A —12 13—22 1224 20—34
(. R { aguatica Corr. Horn el
SETCH. no. 702 ... e 10—13 1422 1430 20—10
. rupestris Wrirrn el NORDST. no
1530 o o : 8—13(15) 14--22027) 13—29132) 19--36(45)
Total VARTALION o e e e ce camtvtmin s 7T—14(20) 12—22{23) 11 30(35] 15—40{50)

The results of some measurements of Chroothece forms included in
some older exsiceala accessible to me appear from table 2.

It cannol, of course, be said exactly to what degree the dried cells
relained Lheir original size (after warming wilh acetic acid) bul Lhe
accuracy will be sulficient for the following conclusions.

The malerial contained in WrTTr. et NORDST. 1539, collected in
Antibes (France) by LAGERHEIM and named €. rupestris, corresponds
as perfectly as can be demanded wilh the collections of (.. Richteriana
and must be referred to the latler species.

Ol the resulting 5 gatherings of (. Richteriana 3 originate from
Bohema (l11ANsGIRG), 1 [rom France, and 1 from Bermuda (IFARLOW).
The material 1s allogether very nniform as regards the size of the cells
and. in fael. il 1s so in other respects also, so thal the species seems to
be well defined. It is true thalt in exceptional cases the cells may
approach and even reach the maximum dimensions staled for €. mobilis
bul in average size they are evidently considerably below those of the
latter. Though the range of variation is larger in C. Richleriana than
was communicaled by HANSGIRG the limils as compared with € mobilis
therefore seem lo be sufficiently elear to indicate a specilie dilference.

The matter of nuelei was not considered by HANSGIRG but PASCHER
and Perrova found that in €. mobidis each cell is provided with one
nucleus. After the dried malterial of . Richteriana has been warmed
with acetic carmine the cells show a central pyrenoid which has ab-
sorbed more colouring maller than the protoplast in general. Al some
distance from the pyrenoid there 1s a small body which is still more
strongly staimed and evidently forms the nucleus.
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PASCHER and PETROVA observed that under cerlain condilions the
cells are able lo move in a manner recalling that known in Desmidia-
ceae, From one of the nodes mucilage is pressed oul through fine pores
and this mucilage forms a persislent gelatinous stalk. HaNsGIRG did
not observe any similar motility but in one of his species, viz. €. Rich-
teriana, he noliced the (oceasional?) presence of gelatinous stalks, TTis
drawing (HANSGIRG 1893 b fig. 450 A shows a stalk very markedly
stratified in a manner which might be explained il it were assumed that
it was formed by repeated change of the cell-walls, a phenomenon also
described in C. mobilis,

However, il seems more probable that the motility is a generic
and not only a specific feature. Perhaps il was only overlooked by
HHANSGIRG, which could be very easily done. indeed, as the jerky move-
menls are said o be sporadic and all the more so since it is likely that
the motility is a capacily restricted to cerlain physiological condilions
of the cell. Structures like those shown in fig. 1 and 2 drawn from the
exsiceala support the assumption thal in €. Richteriana also the cells
are able to move in the same manner as in €. mobilis (note thal the
slalks are nol stratified).

In habitus the Chroothece from Abisko recalls €. Richteriana but
the cells are 8 14 4 broad and 10—20(24) y in length, the cell-wall
included, the protoplasts 61013} w broad and 7.5—15 (18} y. in length,
In the size of the eells it therefore corresponds more closely with €. ru-
pestris excepl that the protoplasts are on an average somewhat bhroader.
This as well as the fact that the walls are not so thick as recorded by
HANSGIRG is explained if it is assumed that this aunthor had dried
material under observalion. Since no malerial of HANSGIRG's alga is
available and no drawings were communicated, while the deseription
leaves several interesting questions open. il is hardly possible to establish
the identity of the Abisko form with C. rupestris wilh absolule cerlainty.
Bul on the other hand there are at present no serious objections to this
identity,

The oullines of the life-history of (. rupestris as appearing from
the present submerged material from Abisko seems to be as tollows,
Vigorously growing colonies show a more or less clear filamentous
structure (fig. 11], The cells are kept togelher in more or less frequently
pseudobranched filamenlis by a very delicate mucilage. The ramification
is initialed by the position of subterminal dividing cells being more
or less changed by pressure. The cell-divisions are lhroughout trans-
versal. The cells terminating the filamenls are not infrequently delached
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by the general mucilage being dissolved (fig, 8 and 11). Such cells
evidently serve as propagaling bodies (cf. the gonidia of some Myxo-
phyceae) and alter their attachment new colonies grow out (lig. 3 5).
In older strala where cell-division has ceased the individual mucilage-
envelopes grow somewhal thicker. The filamentous structure is entirely
lost and the cells appear Lo be irregularly scaltered within a structure-
less mucilage (fig. 9.

EExamining some living malerial I did not observe directly the
molility of the cells described in €. moebilis. On the other hand 1 did
not pay attention to the possibility of anything like thal. In fact
struclures like that shown in fig. 9 and possibly developed under the
cover-glass make it praclically certain that in C. rupestris also the cells
are able to move in a similar manner as in the former species, ie. by
polar secretion of mucilage.

The cells show the typical Chroothece contents. They are ellipsoidic
or in older strata somelimes more or less pear-shaped and surrounded
by a hyaline membrane rather thin in growing cells but up to 3.5 p in
thickness in older ones. The chromatophores are blue-green, central
and provided with a large pyrenoid in the cenlre and with radiating
protrusions in different directions, the processes being expanded into
more or less distinet plates close to the wall (fig. 5 and 7). The pyrenoid is
coloured reddish vellow by carolinoids. The nueleus is eccenltrie (lig. 6.
Assimilates are stored in the shape ol more or less densely crowded
ellipsoidical 1o subeylindrical granules close to the periphery of the
protoplast.

In general the Chroolhece species seem lo be acrophyles on moisl
soil and rocks. €. Richleriana var. aquatica would be lhe sole exception
so far known as it oceurred in free-floaling masses in pools. Perhaps
this mode of occurrence was merely occasional since lhe main form
evidently lived in the ordinary manner at the margin of the same pools.

The finds in Abisko, however. show that the genus may also inhabit
other environments, The localities are: 1. A shallow pool called »Chara-
sjone by the botanists {ef. SANTESSON 1937}, scallered colonies in the
mighly crustaceous coverings on submerged stones and boulders and
formed in the main by blue-greens and diatoms, 2, The brook draining
the same pool close to the oullet. The current was nol very slrong.
Chroothece occurred in rather sparse though often well developed
colonies in rather firm slimy crusls covering the bottom stones. 3. Small
lake al the western side of the tractor-road to Sjangeli. a little more than
1 km distanece from the railway station of Abisko, single cells in blue-
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areen floeculose alga-masses covering submerged stones. All loecalities
are m the birch-region.

The facls available indicate that the biotopes inhabiled by Chroo-
thece are extremely rich in electrolvies. This is hardly the case with the
sites of €. rupestris in Abisko as compared with those i Bohemia. Bul
it may be more than a coincidence that the Charasjon al least has a
water much richer in lime than is usual in Lapland.

Appendix: Hormotila mucigena. — As alveady mentioned €. ru-
pestris was recorded from Sweden more than 50 vears ago (SIMMONS
1898 p. 32) though evidently erroneously. SIMMONS states his alga to
he scharacterized by long. narrow. stratified. gelatinous tubes in the
top of which are the cells: (franslated {rom the Swedish original). The
stratification of [he tubes in particular seems suspicious since it in-
dicales that the tubes are formed in differenl manner from that usual
in Chroothece. SIMMONS™ alga was collected in a cave where it covered
extensive porlions of the rocky walls in the shape of a rather lirm
yvellowish-green slimy covering. In our public herbaria and probably
in many private ones — there are to be found two different gatherings
of »Chreothece rupestris: from Scania. The oldest of those is thal of
SIMMONS [»In spelunca "Oscarsgrottan” monlis Kullen Seaniae». 25, 7.
1897) and the second one was collected by the well-known hryvologist
i, MOLLER (Skane: Kullen, 12. 6. 1898).

However, none ol those gatherings seems to contain any lraces of
Chrocthece but consisls in the main of Myxophveean and Chlorophy-
cean communilies. In MOLLER's malerial the commonest alga is Apha-

nothece Castagner while that of SitMmoNs is largely formed by the green-
alga Hormolila mucigena Borzl (the determination has Kindly been
confirmed by Dr. H. Skusa) and it is evident that 1s was thal alga which
SIMMONS had in mind.

Together with other algae (Gloeocapsa alpina, Glocothece confluens
and palea, Chroococcus varius, Glococystis rupestris and others) Hor-
motila forms gelatinous and somewhat corncous non-incrusted strata
of some 2—3 mm in thickness and with a rough surlace. Hormotila is
composed ol upright membranaceous [ilaments which are densely
crowded but rather easily separaled by pressure on the cover-glass.
The [laments are richly and irregularly pseudo-branched. Thev are
somewhat irregularly evlindrical in shape and shightly tapering or
rounded al the base. Their width varies considerably. from 4 lo 20 p:
likewise the length is very varying. colonies of up to 200 y in length
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having been observed. The filaments are not gelatinous and are rather
firm. In the main they are lormed by old cellmembranes as indieated
by the usually very apparenl and concentric stralification. The cells are
terminal as a rule but oecasional eases of intercalary ones are met with
(fig. 171, They are spherical of somewhat ellipsoidic. 4 —10 y in dia-
meler, and surrounded by a gelatinous hvaline envelope. Borzr's figure
of the habitus reproduced in PASCHER (1915 p. 30 fig. 7 a} 15 hardly
quite tyvpical, though similar struetures may be found alter some
searching. More frequently the filamenlts are considerablv broader.

Summary.

fhodospora sordida and Chroothece rupestris have Dbeen Tound in Alisko
Swedish Lapland . Stages have been ohserved of the latter species which throw
some light on its hfe-history. There are indiealions that the motility of eells reported
i the case of another species of the genus is a qualification of generic extension.
Y critical examination shows that there are at present three known species of
Chroothece, viz. (. Richteriana HANSG. € rupesfris HANSG, and . mobilis PAscHeR
el Prarova, distinguished. in the mam. by the cell-sizes,

An old record of C. rupestris from Sweden has proved to be due Lo an erroncous
determmmation (conlusion with the green-alga Hormolila mucigena).
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BoraNiskAa NoTisER 1949, HArreE 4. Lunp

Gotlindska vegetationsproblem.
Prelimindrt meddelande.

Av BENGT PETTERSSON.

Den av MoBERG 11938) sammanstallda kartan av Golland omkring
ar 1700 avbildar huvuddragen av elt gammall Kulturlandskap, sadant
det 1 prineip gestaltal sig i manga svdsvenska trakler. Det ar uppdelat
i de olika kategoricrna av manniskans, bondens, direkta cller indirekla
ulnyttjande och paverkan av landskapet. namligen aker, dng (inkl. den
mesla slattermyren), hagmark, myr och untmark. Det linns djupgaende
skillnader mellan Gotland och fastlandet. och de aro betingade av de
nalurliga grundforutsatiningarna, framst de geologiska forhallandena
(i exv. MUNTHE 1913).

Trots det senaste seklets starka forandringar maste tolkningen av
del nutida bolaniska landskapet utga fran den bild av Golland, som de
gamla skattlaggningskartorna framstalla. De spegla pa del hela taget
sakerligen myeket gamla och ganska slabila forhallanden. MOBERG an-
ser ocksa, att lanthushallningen vid hden for skattekartornas tillkomst
var foga expansiv (Le. p. 2110 Landskapets viktigaste kulturgrans, nam-
ligen den mellan iagor och utmarker, lorde 1 sill huvudlorlopp vara
ganska gammal. Den maste las som utgangspunkl tor en bolanisk
utredning av Iandskapel. Som S10BECK forut flera ganger sa klart visat
texv. 1933, 19341, senast 1947 1 sin studie av Halsingborgslandskapel,
masle de olika vegelalions- och marktyperna 1 elt syvdsvenskl landskap
tolkas mol bakgrund av Kultursammanhangen. De skilda paverknings-
silten ha utovat ett hestammande inflylande over vegelationens och
florans lordelning med de geologiska och klimatiska forulsatiningarna
som huvudsaklig grundval (jfr RoMeLL 1938, 1917). Mannmiskan har
imristat ett beslandigt bomarke 1 naturen. Blott en forsvinnande lilen
del av landskapel kan pastas vara opaverkad av Kulturen.

De nya metoderna inom hushillningen ha overallt 1 Syvdsverige
raserat de principiella granserna [or de olika slagen av bondens pi-

25 Bolaniska Noliser 19%9.
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verkan av sitt landskap {jfr MALMSTROM 1939 p. 220 —-221), Problemet
har forut behandlats i litteraturen, kanske tidigast av HARD av SEGER-
STAD (1924 p. 202 216). som berorl florans forindringar inom delar
av Sydsverige i samband med det findrade minskliga inflytandel, Lex,
dikning och vallodling. Mesl allsidig och ingaende iir SIOBECKs (1947 a)
nimnda undersokning av Hilsingborgslandskapet. — 1 det [dljande
diskuleras preliminiirt nagra av de problem i gotliindsk vegetation, som
sta 1 samband med den aktuella ulvecklingstendensen,

Inversionen. Xven om man bortser fran uppodlingens starka expan-
sion (jir exv. OLOFSSON 1945 p. 175 fig. 21 och de omedelbara {61jd-
foreleelserna harav under del senaste seklel, ha starka forskjulningar
skell i utnytijandel av del gotliindska landskapel. Dessa ha givit ett
kraftigt ulslag i vegetalionsrorelser.

Det forna tillstindet karakleriseras av SAvE (1876 p. 67) pa [6l-
jande betecknande siitt: :Bonden hade den tiden mera krdk, kor,
geller och lamb, ty all mark lag dnnu ostingd och hyvarfore boskapen
trifdes viil.» Utsagan avser nirmasl liden omkring sekelskiftet 1700~
1800 och framhiiver skillnaden gentemot tiden lore stingselforordningen
1857 (Kongl. Maj:ts nadiga Forordning om slingelskyldighel av den
21 dee. 1857).

Sedan SAVE skrev detta, ha ytlerligare och mera omskapande for-
skjulningar gl rnm. Under det att de flesta dngar pa de gamla indigorna,
som annu icke uppodlats, 1 allt storre utstrickning tas i ansprak for
tidig betesgang pa ungelir samma sitl som fordom niéstan all mark
ulanfir iniigogriinsen, ir huvudparten av dessa (Orr sa intensivl betade
marker nu befriad fran belesdjur. Fiiltel dr fritt [6r invandring av
ménga represenlanter [6r den flora, som under de forna villkoren var
forbehallen indgorna. luvudrollen spelas dock av andra belesskyende
arter. Siirskilt miérkbar fr stillvis invandringen av lovbuskar och lév-
triid. SJOBECK (1947 a p. 83—84) har inom sitl understkningsomride
observeral, att liknande forhallanden under éldre tid intritt till foljd
av all boskapsstammen av nagon orsak minskal (jir MALMSTROM le.).

Forhallandena bli emellerlid mycket invecklade, dels emedan det
geologiska underlagel oftast ér av hell olika beskaffenhet, dels endr en
omfatiande jordforsamring har gjorl sig géillande pa hillmarkerna och
andra lorra stindorter savil genom belesgung som skogseld, partiell
tillfillig odling ete. Del siger sig sjilvt, att den nyinvandrande {loran
och vegelalionen inle generellt kan anses representera nagot ursprungs-
stadium. Betesgangen har lagl marken éppen [Or diasporer av en miangd
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arter, som for tillfillet passa {6r standorten: den hiirskande vegetalions-
fasen éir dverallt blolt ett évergangstillstand.

Hiir infores ordel inversion som eil sammanfattande ullevek for de
olikarlade forindringsfenomen. som under ridande forhillanden visa
sig 1 Gollands vegelation och flora,

Typiska vilringar av denna inversion finner man exempelvis lings
talusbranterna vid de liga klintarna i Gammelgarn och Oslergarn, diir
belningen upphérl eller slarkl aviagil. En myckel art- och individrik
lovsnarvegelation har invandral, Artkonstellalionen utgdr i storl sett en
spegelbild av den som dlerfinnes pa infigorna i néirhelen.

I Gannbergels talushranl och pa strandvallarna nedanfor denna,
viisler om Ostergarns kyvrka mellan landsviigen och klinten, har inkom-
mil 19 busk- och tradurter. rikligast Fraxinus excelsior. Bland dessa
arter finns subspontan Juglans regia i 2 ox. (del supponerade moderex.
i Ostergarns pristgardspark hade till f6ljd av de starka vinlrarna 1939—
1942 fullstiindigt torkat). Enligt muntlig uppgilt av kyvrkoherde C. J
BIORKANDER, Ostergarn. var ar 1902 detla omrade kall.

Den synnerligen framtritdande och forhallandevis hastiga [oriind-
ringen borjar pa Gotland under 1800-talets sista decennier. Redan tidi-
gare framlrida, som nidmnts (p. 378), tendenser i samma rikining, Dess
samband med de omfallande skiftena och stiingsellagens inverkan ir
palagligl. Starkast ger sig omviilvningen till kiitnna vid griinserna mellan
fordom intensivlt utnyttjad betesmark och den striingl stiingselskvddade
indigomarken. Saviil rikligare diasportillgang som ell gynnsammare
marktillstind torde hiir spela in. Siikerligen har man diven alt rikna
med niiringstillforsel 1 form av sloftimpregnation fran dkrarna, som
tendera att bli allt djupare dikade och diirtill alltmer vidstrickta, Ut-
marker och hagar ha borjat mista sin karaktiar av ulbetade, avsnaggade
omraden. Belesfreden liker dem.

Indigornas dngar diremol ulveckla sig i rakl molsatl rikining.
Enligt en inventering av forf. dren 1942- 1945 restera visserligen dinnu
cirka 7 kvkm nagotsaniir vilskotl 1ovrik dng (BENGT PETTERSSON
1945 p. 36] jiamte alskilliga frin borjan helt kala dngar och fnnu stérre
arcaler icke helt forvuxna fdngar, men huvudparten betas starkt och
viixer hirunder som regel igen med barrtrid (Le. p. 36 0. 39—40]. om
diasporer finnas niira tillgingliga och savida marken inte har kalhug-
gits 11l kulturbele och kvarhdlles i detta skick. I bada fallen blir resul-
latet ularmning av floran.

Da betesgang i forsummade dngar helt har instillts. vinna i allmiin-
het inte barctriden terriing, utan fngens ursprungliga lovirids- och
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lovhuskarter sprida sig: ek, lundalm, ask, bjork, hassel ete. Fastin
med ulgangspunkt fran motsatta hallet, blir ulveeklingen liknande, da
forul hardbetade och ulglesnade hagmarker betesfredas (PL 1:1). Hag-
marken har, likaval som de {riid- och buskrika dngarna, varil under-
kastad rojning och annan dylik viard med syfle atl bibehalla dppen-
heten och friimja betesproduktionen. (Uppgifter hdarom finnas Lex. i
en hushiillshok ford av Gustar BERG i Marleho prisigard. sa tidigt
som pa 1700-talet.)

Hillmarkernas vegetation och inversionen. Den sedan urminnes tid
starka belesgangen pa icke sliingselskvddad mark. kanske [ramst de
gamla betesallmiinningarna, har icke blott elimineral den potentiella
vegelalionen utan dven varit orsaken Ll en langtgaende markforsim-
ring, speciellt pa hillmarkerna. Uppfrysningstenomenen, som spela en
sa stor roll vid begrinsandet av vegetationen (HESSELMAN 1908 p. 133 ff.
0. p. 112, fig. 21), avta eller upphéra under el skvddande vegelalions-
ticke (jir MELIN 1923 p. 72). Farbetel har forr sorjt {or vegetationens
ulglesning. Humusbildningen har hérigenom starkt nedsatts.

HESSELMAN (1908) torde ha varit den férste botanist, som dalmins-
tone (ill en del insag alvrens och hiilllmarksskogarnas riitla natur. Emel-
lerlid trodde HESSELMAN (Le. p. 163), att [lera av alvren voro ursprung-
liga, »framféralll Sundre dstra och viistra alfvar, Hundlausar i Vamlingbo
socken samt stora delar af allvaromradena i Oja och Hamra sock-
nar, Llir har sikerligen skogsviixt ursprungligen saknals eller ocksi
inskriinkts lill nigra ynkliga tallar hiir och diir.. Utvecklingen under
senare lid har visat, all tex. »Hundlausar» i likhet med de andra av
forf. undersokta alvren pa mirgelsten [orr eller senare bli skoghiirande,
nir betesgangen har upphort eller belesinlensilelen aviagit (PLT: 2).
De kunna t.o.m. brylas upp lill dker. sasom har skett vid Tore i Sundre
fav lantbr. J. MATTSSON] .

HesseLMANs sk skulturalfvaromridens» ansag han uppkomna ge-
nom skogsskovling och belesgang. och pa Fard akllog han. att skogens
natur var helt beroende pa den behandling den fick, sirskilt i form ay
bete, Vidare hade HESSELMAN observeral smullflykt» pa hiillmarkerna
iLe. p. 113) men lillmilte inte denna annan betydelse én att den under-
littade den naturliga foryngringen.

Till avverkning och betning som bestimmande faktorer vid mark-
forsimringen och utbildningen av alvren och hiilllmarksskogarna kan
viterligare laggas avbrimningen. Sasom framhallits av ALGVERE (1916
p. 402 103) framkallar brinningen av kalkhiilllmarksskogar pa den
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Fig. 1. Gammelgarn, pa Klinteklinten, karslspringor med uppvixande Frarinus

ereelsior, nigot skadad av den dnnu piagdende, fastan nn svagare belesgangen
7. VIL 1919 Foto BENGT PETTERSSON,

estliindska siluren en beslaende verkan genom att branden dodar rol-
terna samt Torstor humuslagrel. Det [inns gamla litteraturuppgifter om
brandens roll pa Gotland, LINNAEUS (1745 p. 226 227) sig vid vigen
mellan Gothem och Ostergarn pa -nagra stillen diir Wadelden hiirjal
lor 20 a 30 abr sedan. som man kunde sluta al de dir fa upvaxne

Tallar . . . huru denna jordmahnen af swediande har sig: Iy Jorden
och Kalkflisan 6fwerhdljdes med ganska ringa Kalk-grus, med Bleke
och med Bleke-blandad Mo, at Jorden stod dnnu mist bar, . . . Tors-
hurg kinnetecknas som set siort, hogl, brant. ofwanpa flakl, bart, och
skarpugt Biirg . . . Ofwanpa fillet, som hade foga Skog (ty Wadeld
hade linge sedan fortagit honom| . . .+ Annu omkring mitten ay 1800-

lalet var skogen gles pa Torsburgen. Pa en specialkarta fran 1855
ICEDERSTROM 1835) iiro skogslecknen mycket glest utsatta pa platin
utom i sodra delen (dir de 1osa aviagringarna firo miktigare). Numera
ar skogen prakliskt tagel sluten over hela platan,

I nuliden kunna skogsbrindernas roll vid murkférsimreingen och
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Fig. 2. Sundre, vid Hallbjins, Hedera Heliv i 1va ex. pa lag klinthrant, Det higra

ex, svagt fertilt, Bade upptill och nedtill dir lianen avbelad av Firen, Stammarna éro
inkilade 1 sprickor i klinlviiggen och odlkomlign (61 betesdjuren, NedUll tv, ett Juni-
perus-ex, pa rashranten, 14, INC 1949, Folo BENGT PETTERSSON.

skogens reproduklion iakttagas pa manga hall. Pa etl hiillmarksomrade
i Follingbo niira Visby undersikte [(orf. den 4. XI. 1948 en mindre
areal, som hade avbriints for nagra dar sedan. Marken var starkt skadad
med i dagen liggande kalkstensflis, huvudsakligen villringsmalerial.
Berberis vulgaris -buskar ulgjorde den enda dterviixten av buskar och
trid. Om vian avbelals sasom forr, skulle den ha legal tullstiindigt kal.

I utskogen mellan Bultle och Etelhem avbrindes av vada i borjan
av 1900-talet elt storre omrade, som inom torrare partier, siirskilt hill-
mark, visar sig mycket »svarforyvngrats, trols betestred.

Altt betesfreden Liker hiillmarkernas jordman och vegetation be-
kriiftas blLa. av forfis jimfoérande undersékningar av starkt fdarbetade
omraden och omriden, vilka under nigon tid varit undandragna beles-
gang. Ett m.e.m. slutet ticke av dverviigande Celraria islandica och Cla-
donia silvatica invandrar och ersiiller »slutna» bestand av Festuea ovina
efter betets upphérande pa de mera vildranerade hitlllmarker. som
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tickas av lunna losa jordlager. Inom hallomradel pa Fard, den socken,
som f.n. har del mest intensiva Larbetet, saknas de nimnda lavarterna eller
firo blolt sparsamt foretridda. Avenledes har hittills icke antriiffals Arc-
tostaphylos Uva-urst. som skyr starkare farbele. LINNAEUS (1745 p. 209
uppgift om artens allmédnna forekomst pa Faro, »Linbir kallades Mio-
lonrisel, som hiir intagit hela Landels, torde vara en felskrivning, da
man inte kan anla, att den férsvunnil sedan denna tid. Arctostaphylos
saknas jimvil pa sodra Gotland (K. JOHANSSON p. 213), men inom andra
delar av Golland gar arlen langl ut i strandskogsbrynet (BeENGT PET-
TERSSON 140 p. 177). — I'lera parallelllall kunde anloras.

Grangrinsen. Iinligl gjorda iakilagelser ulrota firen (riid- och busk-
arterna i foljande ordning: 1) lovirid och -buskar isist Prunus spinosa
och Crataequs Oxyacantha), 2) Taxus baccata, 3) Picea Abies. 4) Pi-
nus silvestris, 5) Juniperus communis. Ordningsfoljden kan dock om-
kastas mellan Pinus och Juniperus, da faren icke ra pa gamla lrid,
Picea och Tarus anslula sig nirmast till loviriden i detta sammanhang.
Saviil Tarus” ulbredning som granskogsgriinsens forlopp pa Gotland
belvsas av detta forhallande.,

SERNANDER (1939) fiste sig vid sin diskussion av sGollands gran-
skogslosa regioner» inte for betesgangens betydelse. Men ulegangshelel
har spelat en utslagsgivande roll. Della antydes klart redan av MELIN
(1923 p. 78, fig. 7 saml p. 82}, som klarlade sambandet mellan ute-
gangsfirens ulbredning och grangriinsen. Del pa manga hall avtagande
skogsbelel inom de socknar pa sédra Golland, diir den sodra granskogs-
grinsen har pavisats ga fram (jfr K. Jonansson 1897 p. 259, MunTur
1913 p. 17, SERNANDER 1939, nimligen éver Lau-Rone-Alva-Hablingbo,
har orsakat. att granen spritl sig i talrika exemplar utover den férut-
varande gransen. Den annu ratt inlensiva farbelningen i dessa trakler

utgor dock ett hinder. — Pa Faré upplrider sjialvsadd gran pa betes-
fredad mark (PL I1: 1),
Antlagandet, all granen av klimaliska — eller edafiska skil mte

kan exislera pa sydligaste Golland, molsiges av vilalitelen hos plan-
terade granbestuand. som [linnas t.o.m. sa sydligl som innanfor Helig-
holm i Vamlingbo socken, pa sand. Del kan tilliggas, att de unga tro-
ligen inforda granarna pa St Karlsé redan siitla kott 11946), trots den
exponerade viixiplalsen. Pa Bungeniis sydost om Farosund viixer det
slutna granskogar pa grusiga strandvallar, samma underlag, som pi
nirmast beligna del av FFiard, Ryssniis, endast biir tall och ene eller ir
skoglosl.
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SIOBECK (1945 p. 61) anser, att naturgriinsen »forstirkls av den
speciella odlingsformens. Med ovan anldrda skil synes del vara omadj-
ligt att vidmakthalla uppfatiningen om en - naturgrans», MuNTHE (1913
p. 17) framhiiver dven, all »méanniskans ingrepp i naturens hushall-
ning lade hinder i viigen» [or granens ulbredning séderul.

Inversionen och artutbredningarna. 1 svinerhet det forhallandet, att
betestrvekel pa utmarkerna lattal och dngsskotseln nérapa upphort, har
fatt vittgaende foljder for utbredningsbilden av talrika gotlindska kirl-
vaxler.

Inte endast manga intorda vaxter ha vidgat sitt utbredningsomride
utan dven arter, som anses Klarl inhemska. tex. manga Orchiduaceae.
De flesta gotlindska Orchis-arterna hora Ll denna kategori, vidare
Lex. Cephalanthera- och Gymuedenia-arterna, En del av dessa arter ha
t.o.m. sina rikaste forekomster i forut hardbetade utmarker, under det
all deras frekvens pa de gamla indgorna allimera inskrankes,

K. JOHANSSON (1910 p. 244 —215) sag under en resa i juni 1908
mellan Gritlingbo och Sundre ingen gang Orcliis mascula, Arten ar nu-
mera Ll foljd av det inskriankta utmarksbelel vanlig i dessa trakier.

Andra autoklona arler, som i starkt dkad frekvens kunna karak-
terisera belesfredade utmarker inom hitllomradena, drvo tex. Antheri-
cum ramesum, Hypericum montanum, Melica ciliata och Polygenatum
odoratum.

Aven de nvasle inkomlingarna i floran gyvnnas av belesfreden, Lex.
Picris flieracioides. Deras framirimgande skulle delvis inte ha varit
mdojligl. om icke de nya auspicierna varit forhanden.

Husdjursrasernas betydelse. Orcrssox (1945 p. 351—4191 redogir
for de gotlindska husdjursrasernas [orindringar under senare lid. De
ursprungliga raserna ha antingen undantriingts eller bortkorsals. Re-
sultatet har blivil, att de till »naturlign» belesmarker anpassade forna
raserna i overviigande grad ersalls av djur, som kriiva kulturbeten och
vallfoder (jir MALMSTROM 1939 p. 220). Detta har i sin lur majliggjort
den alllmer vidgade betesfreden av skogarna.

Emellertid har inle farstammen undergatt den radikala [6rvand-
ling som hiist-, nitkreatur- och svinslammen: den gamla ulegiangsrasen
har merendels bibehdllils (OLorssoN p. 404). Eit undersikl fall. som
visar hur olika inverkan pa landskapel farraserna ha, skildras pa sid.
386, (JIr dven MELIN 1923 p. 82,) Farstammen har pa det hela taget
minskals sedan slutet av 1800-lalel (OLOFSSON p. 175) frimsl »genom

R R R R RS
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odlingar. skiften och hagnadsforordningar- (Le. p. 110, jfr HESSELMAN
1908 p. 166). Men vasenlligast 1 sammanhanget ar, att faren 1 hog grad
triangts tillbaka frin ulmarkerna. I svnnerhet i de sodra oeh norra
delarna av Golland ligga alltjamt avsevarda ulmarker, vilka fortlarande
brukas till inlensivlt bete med lar av gammal ras. Landskapet har har
bibehallils 1 sin forutvarande karaktar.

Vildkaninerna. P4 manga hall ha inkommit rabbils-. som blivit ett
slags ekologiska vikarier tor de forna utegangsiaren. Vildkaninerna in-
planterades ursprunghgen 1907 1 en socken pa mellersta Gotland och ha
uthretl sig over storre delen av on. De forhindra 1 storre antal nastan
lika effektivt som utegangstiren skogens reproduktion och markens
likning saml invandringen av de betesskvende arterna. [Jfr exv. TARROW
1917 saml 1925 p. 26—42.) Om de bagge djurslagen forckomma jim-
sides. sasom pa »Sudret, forstarkas verkningarna.

Vildkaninernas paverkan ar av ndgol olika slag an utegangslarens.
Tack vare sin lagre vikl sara kaninerna visserligen icke marken genom
tramp sa som faren men utlora i stallet gravoingar, som cmellertid
mest siatta in pa begriansade flackar. Skillnader 1 betessiatt ha obser-
verats: laren slila ofta upp sadana chamaelvter som Thymus Ser-
pyllum och hemikryptofvter som Galivm verum. under det att vild-
kaninerna s kara av vaxterna med tanderna. Av orkidéer. exempelvis
Lpipactis alrorubens, forlira de helst axet 1 knoppstallning och lamna
stjalkens understa del (jir Farrow 1925 p. 40). Vildkaninens betesging
verkar 1 sin helhet alltsa inte fulll sa forodande som Larens. Dock aro
skadornas omfiang helt avhangigt av djurlrekvensen och markens he-
skatfenhet.

Jordforsdmring, vegetation och forma akrar. I'or Gotlands dikade my-
rar har jordforstoringen flera ganger vidrorts 1 litteraturen, bla. av
SAMUELSSON (1924 p. 171 ff. ), SERNANDER (1941 p. 111). BENGT PET-
TERSSON (1946 p. 33}, Det enda boltemedlet tyeks vara all anvianda
telmatofyter (IVERSEN 1936 p. 51} som odlingsvaxter. For andra mark
tvper ha jordforstoringsprocesserna i stort selt negligerats (jfr dock
SAMUELSSGN Le. p. 202--223). Fran senasle tid rapporteras dock jord-
forstoring inom sandomraden (se BENGT PETTERSSON 1948 p. 78 {f. och
1949 p. 9). Den narmaste anledningen torde vara for djup dikning.

I synnerhet 1 hdallmarks-. strandgrus- och sandomradena pa Got-
land aniraffas mvceket ofta storre eller mindre arealer. som [orut har
varit aker men som overgivils, sedan odlingen inte lingre har buril
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sig. | flera undersokta fall har odlingen upphort i samband med skiftet
i slutet av 1800-lalel. ofta torde dock den intriadda jordforsimringen
vara av viisenlligt hogre alder och hora lorntiden till (jir S1OBECK
1947 b samt dven LINNAEUS 1745 p. 323—324). I enlighel med MUNTHE
(1913 p. 49} masle man anta, att »1 gamla tider odlingen har varit
bunden fornimligast vid torrare sand- och grusmark samt morinbac-
kars, emedan sjilvdrimering var oundgianghg tor akern under en tid,
di dikningsleknik var okénd (jir SAvE 1876 p. 11, S10BECK Le, p, 237),
Med odling menar Muntue hiir dker. De gamla strandakrarna (SAVE
Le, p. 93, BERG 1945 p. 388) ha nu mestadels dvergivils och [6rbli trid-
losa eller skogbeviixas endast langsamlt, diven om de omges med sluten
skog (PL 11:2). Stark betesgang bidrar givelvis Ll alt konservera kal-
heten. Belesskvddade overgivna klapperstensakrar hiirbiirgera ofta rester
av den dildre ogriisfloran samt fven nya inkomlingar.

Ett for sandomradena typiskt ftall har undersikts vid Sandes i
Grotlingbo. Hir ligger ett stort falt av djup finsand, till storre delen
dnnu lridlost. Omradet. som forr var splitlral i flera fgolotler, tillfoll
vid skiftel pa 1890-talel en fdgare ensam. Denne fann den humusfalliga
jorden for dalig och lade omkr. 1908 ul akern till haghete. Under en
f61jd av ar direfler hade fdgaren far av ulegangsras pa bele. Dirvid
forhindrades all skogsvaxl. IEn korsning av cheviol- och gotlandsras
ersatte sedermera den gamla rasen med pafoljd all lallskog gjorde en
hasligl framryckning pa filtet. Efter nagon tid follo ulegangsfarens
rasegenskaper si sméaningom ul i slammen, och tallskogens framryck-
ning avstannade efterhand. Niarmast intill ell sedan gammalt tall-
bevuxel hagskifle vixer nu tallskog upp. under det all vegelalionen pa
faltets storre del utgores av sandgriished med bla. Corynephorus ca-
nescens, Festuca polesica och Carex arenaria som dominanter. Man
kan anta, att diasporspridningen fran stranden. de niimnda arternas
huvudulbredningsomrade, skett genom - slikes-godslingen.

Sadana av odlingen overgivna sandl@lt svnas till stor del ticka
K. JOHANSSONs (1897 p. 26) standortskategori V. Torra standorter.
2. Kvarlsrik sand.» K. Jomansson fann, att det radande tillstandel har
inte var slutstadiet, utan att »ljung och tall strilva att uttringa den
mesl xerofila vegelationen samt tacka sanden sa smaningom med myllas.

De anférda exemplen kunna foranleda antagandet, alt jordforsim-
ringen under alla tider. fiven och kanske forelridesvis under forhisto-
risk tid, har kunnat spela en stor roll pa Gotland (jfr BENGT PETTERS-
SON 1948 p. 55),

STENBERGER (1945 p. 90) limnar de firsta arkeologiska vitlnes-
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biérden om en forntida jordforstiring genom miinniskans forvallande:
manga fornlimningar ligga nu i édemarker, dir ¢f mycket vill viixa,
men dir exempelvis under bronsaldern funnits forutsitiningar [6r be-
byggelse i en jordman, som nu foérsvunnit. Ett antal pa senare lid
undersokla graveosen, dvensom en kimpgrav pa hiillmark, ha dven
adagalagl. all dessa vilade pa ell jimtorelsevis Ljockl sandmyllager,
vilket omgivningarna saknade.»

Redan under brons- och jirndldern synas salunda jordfdrsimrings-
processer ha varit av avsevird omfatining, fiven om indicierna finnu
aro for fataliga. I'orf:s rekognosceringar av jirnaldersbebyvggelsens lige
i landskapet synas ge stod at teorien, att manga nu dvergivona jirn-
dldersbyar ha legat i trakter. dir en mycket stor del av marken har
varit kinslig for jordforsimring, fororsakad av bade bele och upp-
odling. Vad utbetning av landskapet med foljande beteserosion samt
overhuvudtaget en allmiin markdestruktion belytt [Or viixlingarna i
den arkeologiska ulvecklingen pa Gotland lorde bli en av framlidens
viktigaste forskningsuppgifter (jit SIOBECK 1947 b p. 241—244),

Om aktuella vegetationsrorelser i gotldndska myrar, vitar och trask.

Sedan omkring tio dr tillbaka har jag foljt utvecklingen av vegela-
tionen i etl flertal gollindska myrar, viitar och trisk. Dirvid har jag
konstaleral. all vegelationen oflasl, dven da den pa on allmiinna dik-
ningen inte herorl de undersdkta omradena, befinner sig i en myvceket
pataglig och hastig suceession mol lorrare stadier.

Preliminiirt Eimnas i defta sammanhang en korl redogorelse i niira
anslutning till de bada [lygbilderna (PL III o. IV) dver ett i hvdro-
grafiskl hinseende sedan gammalt intakt omrade, niimligen viillarna
vid Kallgatburg i Hejnum (jfr STarRick 1909, RoMELL & TEILING
1912, SERNANDER 1941). Berggrunden bestar inom omridel dverviigande
av mirgelsten lillhorande Slite-gruppen. Denna griinsar i 'V 1l hogre
liggande, renare, lagrade kalkslenar. Berggrunden tickes av tunn holten-
morin, som slillvis ir blockrik. Vid den nagot oséikra konlakllinjen
mellan miirgelsten och kristallinisk kalksten finnas tvi delvis samman-
lopande strak av slrandgrus och -sand, orienterade i N 8. »Roviilar»,
omridels slorsla viilomrade, vilket upptar stérre delen av flyvghildernas
V parti, uppdiimmas av Aneyvlusgrinsvallen i O.

»Hejnum hiillary, den av kristallinisk kalksten uppbyggda hojd-
platda. som uthreder sig V' om bildomradel, nar en maximal hdjd av
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74.6 m (pa strandgrus} men ligger mest pa en nivi av mellan (55—
60— 70 m. Platan utgdr valtendelaren mellan for det f6rsta det vatten-
system, som avrinner genom Killungean och Gotheman, for del andra
Tingstidetriskbickenet och {for det tredje det system, som avrinner
genom Vislersmyr och Vikemyr. Rivilar dr elt kidllomrade till det
senare syslemet.

I V delen av Rovitar fir en killmyr uthildad nedantor strandgrus-
avlagringarna. Héir upprinna ett flertal killlor pa c:a 38 m:s nivi. Den
killa, som kommer fram ur strandgruset i S kanlen av killmyvren mill-
tor viitens centralparli, dger den jamnaste valtentillgangen. Kiillan kal-
lus »Prosthulets. Omedelbart SO om denna kiilla, den enda inom om-
ddel, som icke ens under ihdllande torkeperioder sinar, upprinner ur
en springa i berggrunden en biick, vilken ibland kan sina. Den ligger

s

liigre dn den forstnimnda: nivaskillnaden uppgir till c:a 1.8 m. Biie-
karna fran resp. killlor (Grena sig till ett vattendrag, som eroderat sig
ned till berggrunden genom elt relativt tjockt morinticke och som
rinner ul i Roviilars horisonlella huvuddel. Bickenel uppfylles mittfor
finnans utflode av dyig torv, underlagrad av kalkgyttja. och intages av
ett artrikt dngskirr, som slas vid foderbrist men som eljest betas med
ungndt. Vid ulflédet grenar sig biackrannan (jfr PL ITI). Vallnel soker
sig genom smirre rdnnlar ned mot Ancvlusvallen och kommer i dagen
pi dess O sida i form av flera mindre sipperstriak, vilka fora vatten
under hogvattenperioder. Sma rinnlar forlsitla hicifran med elt huvud-
sakligen oslligt lopp. Fran sirandgrusel lingst i V komma flera andra
men obetydligare biickar, siaviil § som N om de skildrade killorna.

De hydrograliska forhallandena kunna belecknas som oslérda,
Varken ovanfor eller nedanfér det flvgfotograferade omridet iir dik-
ning iakttagen, si nir som pa ett obetvdligt dike i en numera betad
iing i en svacka, som synes i NV hornel av flvgbilden. Dir finns ett
c:a 100 m lingt, grunt dike, vilket avbdrdar vatinet it O. For under-
sokningsomradets hydrografi spelar det ingen roll, eniir huvudlillrin-
ningen sker genom »Prosthulet» och kiillan diirbredvid. Aneylusvallens
krion genomskiires pa et stille av en grund [6rdjupning, som kan
tolkas som ett I6r lingesedan forfallet dike.

De nidrmasle dikningarna férekomma eljest vid Killingmyr c:a
2.5 km at NV. Denna myr avrinner at Tingstidetriisk och skiljes [ran
det undersokla omradet av vattendelaren, en bred och hog hillmarks-
rveg, i NO tickt av moriinmiirgel. C:a 2 km al NO finnas grunda skogs-
diken, dock pa ligre niva (c:a 25 mj.

Visenlliga dndringar av kulturpaverkan under tidrvmden mellan

|
j
|
-J
|
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fotograferingstillfillena ha icke kunnat konslaleras, undanlagandes
smiirre avverkningar.

Flyghildens omride sluttar i stort sett mot O med c:a 10 melers
nivaskillnad {e:a 40—30 m) mellan de hogsta och ldigsla delarna. Den
mirka skogbevuxna string, som léper longitudinellt mitt genom bilden,
ir Ancylusvallen, bevuxen oOvervigande av barrblandskog med starkt
inslag av Taxus samt 1ovbuskar, Liangs V kanlen forekomma iiven 1ov-

tritd, Overvigande Ulmus carpinifolia. Ovriga skogsarcaler — mest pa
morinmirgel — - ulgoéras huvudsakligen av tallskog.

De graa ytorna iro kirr eller med hogre vegetalion bevuxna viitar,
dominerade av Molinia och av liga cyperacé-bestand: Carexr flacea,
(. Hostiana, C. panicea, Schoenus ferrugineus och Sch. ferrugineus <
nigricans.

Sasom ulbredda och oregelmiissigh formade vita partier {ramiriida
pa flvgbilderna de blekevtor, vilka iro kala eller sparsaml bevuxna med
hogre vegetation. Delvis likna dessa delar etl nilmonster och finnas
mest pa niagol lutande mark. De relativt jamnsmala vita strik, som
kunna foljas fran V till O, dro korviigar. Striickvis leda de vatlen under
hogvattenperioder. Till mindre del ulgéra de utstrickla vila siriken
temporira rinnlar med botten av vit bleke.

Egentlig lorv bildas i obetydlig omfattning. Sedimenlen édro djupasl
inom kiillmyrens oversta del samt invid huvudfiran i viften. Miklig-
heten oversliger sillan 50 em och fr merendels betydligt mindre. [
vian bestiar huvadparten av sedimenten av torvblandad bleke eller kalk-
gvitja, ofla med mineraliska hestindsdelar. Dirunder férekommer i
villarnas djupaste delar kritvit bleke av skiftande tjocklek. Denna
renare bleke trider i dagen 1 de vitaste omradena pa [lyghilden,

Den tidigare bilden av undersékningsomradet fotograferades nagon
gang under hogsommaren 1933 och lorde ha lagits mift pa dagen. Den
senaste bilden fotograferades den 28 sept. 1949, k1 14.30. Relielen fr
hiir skarpare och tridskuggorna lingre. Diérigenom skymmas flera
mindre kiirrstrak. Skoggverkan ér pia grund av det snett infallande
ljuset kraftigare pa SV sidan av triadlosa arealer. Vid bada fotografe-
ringslillfillena har vallnel stall sa lagl, att de flesta fria blekeytor ha
varit torra. Emellertid spelar det [6r tillfdllet radande vallenslandel
foga roll [Or tolkningen av flygbilderna.

Jimforelsen mellan bilderna visar, atl de fria blekeviorna under
de gangna 16 aren visentligen [Orminskats. Pa grund av olika skugg-
forhallanden [ramirider minskningen nagol mer prononcerat dn vad
som dverensslimmer med fakta. Observeras bor, att jimlorelsen med
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skogens fordelning kan bli missvisande, om man icke tar hiinsyn till de
langa tridskuggorna pa bilden fran 1949, vilka ulplana de tranga glin-
torna. Den oskarpare bilden fran 1933 forrveker fiven nagol den direkta
jimforelsen. De niamnda faktorerna forma icke skyvmma huvuodresul-
tatet: att de forut fria eller sparsamt bevuxna blekevlorna relativt
hasligl dverviixas av ett vegetationsliicke, som [ramtriider i ljusgratt
pa hilden,

Slutsatsen bekriiftas dels av anteckningar Irin 1943 dver grinsen
for del Carexr panicea-bestand. som bildar den hogre vegelationens
utpost mol de fria blekevtorna 1 S delen av del storsta blekefiltet, dels
dven av viixtsiittet for Carex flaceca, €. Hostiana och . panicea, vilka
alla framiriinga i starkt vitala, eentrifugalt vixande kloner dver bleken
i den nillformigt firgrenade blekviiten lingst i NO.

De viisentligaste fordindringarna sedan 1933
ha hir, liksom i andra underséokningsomraden,
dglrum under 1940-taletl

Bakgrunden till den registrerade hasliga suecessionen ligger i ell
invecklat orsakskomplex. vilkets mest omedelbara komponent dr en
betvdande foriindring av grundvattentillgangen. Forindringen kan i det
skildrade [allet icke skrivas pa den artificiella driineringens konto utan
torde vara klimatiskt betingad,

Exemplet dr endast ett av de manga bevis for den allminna for-
indring i grundvallenstandet, som mina understkningar av vegeta-
lionen i Gotlands myrar, vilar och lriisk ha limnat och som kommer
att behandlas i el senare sammanhang.

Till Chefen for Flygvapnet och till Rikels allmiinna kartverk star jag i
stor tacksamhetsskuld for Eimnat bistand.

Uppsala universitets Vixtbiologiska institution, i oktober 1949.
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Summary.

Problems Concerning the Vegetation of Gotland. Preliminary Report.

1. As most parts of southern Sweden the landscape of Gotland has been split
nto varitons kinds ol land ulilization which have received their main features by
anecient rural prachices ef. SiGBECK 1933, 1934, Mopere 1938, RoMELL 1938) in
close connexion with the natural essentials (ef. Munrtie 19130 arable land. meadow
fand (el meadow Teno . enelosed pasture, open pasture lextensively grazed during
the whole or the principal part of the vear). and fen (not regularly used for

hay-making)

2. During the last few decades important changes have taken place in the
vegetabion and flora of Golland, changes which are apparently due to alterations of
human activities. Above alll strongly grazed distriets. esp. in lmestone pavement
areas with or without a thin covering of earth. are now, to a great extent. lacking
the stock of horses, caltle, and sheep, their anhabitants siee very ancient himes,

3. The author mtroduces the word mweersion as a collective expression for all
the complicated changes ol flora and vegetution caused by the aclual alterations
of farm management. A few illustrations of such Inversion processes are given.

4. The meadow land, formerlyv used for hay-making and thoroughly fenced,
nowadays 1s used almost exclusively as pasture land, often deeply draned. Coni-
ferous trees mmmigrate: deciduous frees and bushes disappear gradually, and the
mitially rich florn and vegetation are impoverished (cf. RoMELL 1938, Mulatis
mutandis. a greal many autochthonous plants have rapidly colonized former pasture
land, ¢g. many species of Cephalanthera, Fpipactis, Gymnadenio, Orchis  ete
Invasion of deciduous trees and bushes has also laken place, esp. in the csearpments
and m the viemnily of arnble Tand,

3o Several other factors contribule o inversion. eg. sharpened cnclosure
Inws: changes ol the races ol the domestic animals. The old races which were
accommedaled Lo snatural pasturage have largely vanished. and new races with
more prefentious habits preponderate. The sheep. however. stll helong chiefly to

an original race.

6. Grazmg sheep. goats, horses. and eallle have, from very ancient times,
oceasioned soil destruction over vust areas, esp. in limestone pavement districls
prohibiling the natural development of the vegelation. Nearly everywhere in the
island formerlv-cultivated fields are found. whieh have been abandoned hecause
of the disappearance or reduction ol the mould layer. This mayv often be the result
of the profound arfilicial drainage. too. Soil destruction. as a consequence ol extensive
grazing and farming, may be of decisive importance i the cansal mterpretation of
archaclogieal evidence |ef. STENBERGER 1943)

7. Since about ten years the author has studied the development of the vege
lation of several calearcous marshes, fens, and small shallow lakes of Golland. It

26 Botaniska Noliser 1949
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has been stated that such vegelation very obviously s procecding lowards drier
slages, whether the region has been affected by arlificial dramage or not. Wherever
observations have been made the suceession is remarkably rapid. This process has
also been studied by aid ol awr photographs taken in 1933 and 1949 two ol which
are included in this paper (PL IIT and IV, A comparison between the two photo
graphs shows that the white areas (naked or almost naked lime deposits. periodically
dried up} have shrunk during the past 16 vears, principally on account ol the
invasion of low growing Carex spp. The proximate cause is diminishing water supply,
probably due to climatic changes.
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Ceterach officinarum, en f6r Skandinavien
ny ormbunke.

Av GOTE NYHLEN.

Inledning. Sommaren 1949 tillbragte jag 6 veckor pi de gotliindska
darna med huvudsyfte atl insamla acarider (kvalsler). Detta insam-
lingsarbele tillgar sa, att olika markprover placeras i s.k. trattappa-
rater. Da dessa i allménhet behdver sta ett par dagar, innan de ger
itran sig sitt innehall av smadjur, hade jag vid sidan dirom tid alt igna
mig al andra biologiska sysselsiitiningar. som inlresserar mig. i forsta
hand ornitologi och botanik,

Niir jag i slutet av juni begav mig till Ostergarn, hade jag bakom
mig en rad inspirerande upplevelser av ornilologisk och botanisk arl,
Lial mig endasl nitmna motel med rosenfinkparel pd Stora Karlso, vars
bo jag funnit nedanfér Norderhamnsberget — det andra bofyndet av
denna art i virt land —, och hjorttungan, Phyllitis Scolopendrium, pa
tva av dess viixiplatser pa Lilla Karlso.

Det var viill dirfor inte egendomligt. om jag i Ostergarn siirskilt
intresserade mig for kalkbergen och rasbranterna nedanfor dem, som
skulle kunna tinkas erbjuda Himpliga hiickningslokaler {or rosenfinken,
Carpodacus e, erythrinus PALL,, liknande den pa Stora Karlso.

Den 29 juni foretog hr [NIDAN LINDSTEN och jag en gemensam
exkursion i Ostergarn — vi hade dagen innan triiffats for forsla gingen
pa vandrarhemmet i Katthammarsvik. Vi begav oss (Orst till Grogarns-
bergel och {6ljde randen av bergel. Pa ostsidan siag jag pa elt stiille en
klipphvlla. som jag tvekle sag inbjudande ul. » Hir kanske man skulle
kunna finna en ny lokal for Scolopendrium», var min tanke, nir jag
begav mig dil, Dir vixle ingen Seolopendrium, men jag lade genast
miirke till en ormbunke, som jag aldrig férut sett och vilken sag prydlig
ut, diir den viixte 1 sma grottor och horisontella sprickor i kalkklippan.
Jag omtalade mitt fynd [6r min kamral, som di kom efler tll klipp-
hyllan, och vi sokte gemensamt i hans medférda exemplar av Kroxk-
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ALMQUISTS skolflora dock utan att dari aterfinna den lilla pryvdliga
ormbunken. Ranske var det en for vart land ny vaxt? 1 den tron kom
vi overens om atl endast ta ett exemplar av ormbunken. vilket vi delade.
Vi kom ocksa overens om all var pa silt hall forsoka ta reda pa vad
det var for art. Hr LINDSTEN reste elter nagon dag till Lund och be-
sokte dar Bolaniska Museel. Dar bestiimdes ormbunken av fil. lie
ARNE HAssLER Ul Ceferach officinarum .G, — ny [6r Skandinavien!

Nar jag den 8 juli kom till Visby, uppsokte jag fil. ic. BEnGT PET-
TERSSON och fick da veta. att nyvheten om [vndel via Lund nall honom
och alt det var friga om Ceterach. Vi resle samma dag i sallskap (ill
Grogarnsberget och uppsokte Ivondplalsen och undersokte (6. hela
berget.

Lic. PETTERSSON, som ar naturskyddskonsulent pa Gotland, vinde
sig snarast till prof. T. LAGERBERG 1 Vetenskapsakademiens natur-
skvddskommille for att fa viaxten fridlvst. Den 15 juli expedicerades
kommitténs framstillning om fridlysningen U1l ansstyrelsen 1 Vishy.
och den 21 juli stod foljande att lasa 1 Gotlinmingen m.fL Lidningar:

Kungorelse Pa framstillning av kungl Vetenskapsakademien har
Lansstyrelsen genom resolution den 19 juli 1949 nr 276 jamlikt 11 § lagen
angiende naturminnesmarkens [redande den 25 juni 1909, aktat skiligt med-
dela forbud for en var all 4 omride 1 Gotland. vartill han ej har dganderratt
eller nyUjanderitt, avsiktligt borttaga eller skada exemplar av sillsynt orm-
bunlksart, namligen: Ceterach Officinarum.

Overtridelse av orbudet straffas enligl 14 § samma lag med dagshoter.

Visby 1 landskansliet den 19 juli 1949 Linsstyvrelsen.

Ceterach — en gammal medicinalvixt. Ceferach officinarum eller
Asplenium ceferach, som LINNE kallade den. ar sedan lingl lillbaka
kand som medicinalvixt. Ordet »Ceterachs lar komma av - cheterak
de arabiska likarnas namn pa vaxten (HeGr 1935, s 26). - Ollicinarum
svitar ju ocksa pa anvandningen som medicimalvixt. - Denna vaxt skall
enligt folklron i Grekland aga blod och kroppsvalska forbattrande egen-
skaper. varfor man anvander den Gl starkande dryveker hiksom for sar.
De gamla grekerna anvande den 1 avsikt alt gora sina kvinnor ofrukl-
bara.» Sa skriver ROSENTHAL (1862, s. 1071) om dess anvandning. Sin
storsta betvdelse torde den dock ha haft som medel mot mjaltsjuk-
domar. BRITTEN (s. 126) cilerar BULLEINs Book of Simples . dir
det heler si: sIngen ort torde kunna jimforas med den p.ga. av
dess enastiende [ormaga att bola sjukdomar och pligor i mjalten.
[ samma arbete (s, 126) star vidare att Tisa: - Dr PrRIOR tror. all denna
forestallning sannolikt framkallats — i enlighet med “doclrine of signa-
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Fig. 1. Lokal for Ceterach officinarum. Grogarnsbergel 8. VIIL 1949,
Foto BENGT PETTERSSON.

tures” — av bladels flikiga, mjiltlika kontur.s 151 av de tvska namnen
iar »Milzlarn=, ell av de engelska sspleenworls. Hela viixten Iveks ha
tillskrivits likande [6rmaga. Aven jordslammen anviindes. Den pulvri-
serades och hiilldes i svagt vin (BRITTEN, s. 126),

Celerach har dven halt anviindning pa andra sitl. [ ovan citerade
arbele (BRUTTEN, s. 125, 126) alerfinnes foljande: »Rev, HuaH DAVIES
heriittar i sin "Welsh Botanology® (1813}, att 'the seale fern” pa Toly-
head mountains i Anglesea hade blivit mvyckel sillsynt. dartfor att den
insamlades till agn for bergtorskflisket.» »Nir bladen torkas, vikas de
ihop som en rulle, och [jillen kommer utat, sa att de bli mvyeket lika
den lurviga "bearworm o, eiterar (Ol (s, 126) GERARD i samma arbele.

Sporplantans byggnad. Sporplantan hos Ceferach officinarum beslar
av en jordslam och en eller [lera fran denna uppstiaende bladroselter,
Bladen édr HEderartade och overvinlrande. Lingden varierar mellan 3
och 20 cm de slorsta bladen pa de gotlindska exemplaren uppnadde
dock endasl omkr. 11 em. Bladskaftet fir myvekel kort och LIl bekliitt
med brunsvarta, hariga, tradformigt tillspetsade fjill. Bladskivans kon-
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lur ir trubbigl lansettlik. Bladskivan iir uppdelad i ett viixlande anlal
(i allm. 7—12 hos de ulvuxna bladen) alternerande, langstrickia till
halveirkelformiga, helbriddade segment. Bladytan idr pa dversidan gri-
gron, glanslos, i regel kal, pa undersidan rikligt beklidd med taktegel-
lagda fjill. (Obs. del engelska namnet »seale fern», det tyvska »Schup-
penfarn=!) Dessa dr till en borjan silvergliinsande. senare rostfirgade
(italienska »erba rugginex). De framlriider som en bard lings blad-
kanten pa bladels dversida. Bladnerverna dr upprepat gaffelgreniga och
grenarna anastomoserande. Svagt fortjockade slutar de framfor kanten
(ASCHERSON & GRAEBNER 1913, s. 82). Sori ir langstriickla, forlopande
ulefter sidonerverna, till en bérjan dolda under den tila fjallbeklidna-
den, Indusium reducerat och saknas ofla.

Viixtplatsen. Som redan nimnts, viixer Ceferach i horisontella sprie-
kor och grottor uppe i kalkklippan pa Grogarnsbergels ostsida (fig.
1 o, 2). Héjden dver havet fr 20 & 25 m. Diir finns 24 rosettgrupper
jimte 3 enslaka plantor inom ett omrade av cirka 12 m liingd. Vid ett
besok pa platsen den 7 augusli i sillskap med sin make patriffade fru
ANNA-GRETA PETTERSSON vtterligare 3 rosettgropper pa elt klippblock
i rashranten ¢. 50 m Lingre at 8. Berget bestar av horisonlella lager
av omvixlande revkalksten och mirgelsten. Den ldsare miirgelstenen
har {igt mindre molstandskraft mol vigorna, som under Ostersjons
tidigare skeden svallat hiir, och har eroderats bort, medan den mera
molstandskraftiga revkalken blivit kvar. Sa har grottorna hildals. |
dessa finns nu m.Lm. riklig tillging pa mylla.

Tillsammans med Ceferach viixle i hyllspringorna Asplenitm Tri-
chomarnes L., mycket talrik (se lig. 2). Asplenium Ruta muraria L.,
Festuca rubra 1., Arcnaria serpyllifolic L.. Hornungia petraea (1.
ReuB., Saxifraga tridactylites L., Artemisic campestris 1., Lactucea
muralis {L.) FrRES. samt en del kalkiilskande mossor,

Pa bottnen av klipphyllan viixle Sesleria coerulea (1..) ARD.. Festuca
rubra L., Fesluca ovina L., Poa compressa L., Galinim verum L.. Polen-
tilla Tabernaemontani AscH., Sedum acre 1., Sedum album 1... Lotus
corniculatus .. Thymus Serpyllum 1., Artemisia campesiris L. och
Cynanchum Vineeloricum (L.] PERS.

Nedanfor branten viixte buskar av Juniperus (mest torr), talr.,
Prunus spinosa L., \alr., Rosa sp., lalr., Crataegus Oxyacantha L., taml.
talr., Rhamnus calharticus L., taml. talr., Berberis vulgaris 1... enstaka,
Sorbus hybrida L.. enstaka, Sorbus intermedia (Enrin) PERS.. enstaka,
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Fig. 2. Ceterach officinarum. 1 bakgrunden Aspleninm Trichomanes. Grogarnshergel
8. VIIL. 1949. [Foto BENGT PETTERSSON,

Finns, enstaka dildre exemplar, saml Picea, enstaka, (Artlistan uppgjord
av fil. lic. BENGT PETTERSSON,|

Utbredningen. Utbredningen av Celerach officinarum 1.C. torde tyd-
ligt framga av bifogade utbredningskarta (fig. 3), vilken uppgjorts ay
professor IRic HULTEN, och ¢ tarva nagra utforligare kommentarer.
Utbredningsomradel dr betecknal med svart irg, Fyllda cirklar ut-
mirka isolerade forekomster. De 3 ofvilda eirklarna beteckna dels tva
osiikra forekomsler, vid Groningen i Holland och vid Warszawa i Polen
(ASCHERSON & GRAEBNER 1913, s. 83). dels en lokal i Grudziadz iGrau-
denz) i Polen, ¢. 30 km § om Gdansk (Danzig). Pa den sistnimnda
viixer den pa murarna av listningen, vilken byggdes aren 1776 1788,
och har (roliglvis inkommil med byggnadsmalerialet il densamma
(Hear 1935, s. 26}, Inom det med en streckad linje avgrinsade omradel
(Kanariedarna) sammanfaller ulbredningsomradena for €. officinarum
och C. auremwm (UAv.) v. BucH,

HOOKER (1860, s. 273) uppger under hanvisning till EL1AS FRIES
och CHRIST (1897, s. 210) ulan nirmare hianvisning Gotland som hem-
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vist tor Celerach officinarum. Dessa uppgilter torde dock bero pa ell
missforstand, en forvixling med hjorttungan, som av FRIES (1845, s. 83)
kallas Seolopendrium of ficinarum Sw. Hos en del dldre forfaltare utgor
Seolopendrinm iiven en bendimning pa Celerach,

Sasom tidigare ndmnts, véxer Ceterach pia murar och klippor. Inom
vinodlingsdistriklen i Sydtyskland har den ulvall vinbergsmurarna.
Klipporna kan ulgoras av olika bergarter: Kalksten, sandsten, diabas,
kopparskiffer och granit. Pa en del hall gar den upp till en ansenlig
hijd dver havel, Lex. i Stilfser Joch-Strasse (pa grinsen mellan Schweiz
och Italien), dir den vixer under lavinskyddistak pa 2456 m hojd
{ASCHERSON & GRAEBNER 1913, s, 82).

Ceterachs utbredning stricker sig dver omriaden med slora varia-
tioner i fraga om nederbdérdens mingd (jir Kanariebarna och
Viistirland) och fordelning pa olika arstider. Den tycks trivas lika bra
i omraden med nederbérden jamnl fordelad Over aret (Irland) som i
sadana. som ha en utpriglad torr och solig sommar (Sicilien). Gotland
har ju i regel en lorr var och forsommar och ett storl anlal solskens-
timmar under sommarhalvarel.

Ceterach har alltsa Iormaga att uthirda lorkperioder. Dirvid torde
den slarka fjillbeklidnaden pa bladens undersida ha belydelse for att
forhindra allt for stark transpiralion (BoweRr 1923, s. 41). Vid lingvarig
torka rullar bladen ihop sig, sa att den fjillbeliickta undersidan vindes
utat. Detta piapekas av Du Buy & NUERNBERGK i »Manual of Plerido-
logy» (1938, s. 339): »Bladen hos Polypodium och Ceterach forlora vid
torka storre delen av vatteninnchallel fran undersidan med paldljd att
bladen rullar ihop sig, s att undersidans epidermis viindes ulial. medan
oversidans dr dold genom all den vindes inat», Delta kallar Gams i
samma arbete (s. 386) :Trockenstellung:. Detta hoprullande iaktiog
lic. PETTERSSON vid ell besok pa Grogarnsherget efter en lingre tork-
period den 7 augusti sirskilt betriiffande de yngre bladen,

Hur forhaller sig da Ceferach, nir det gilller temperaturen?
Ja. det dir kanske inle endast en tillfiillighet att nordgriinsen for dess
uthredning ung. sammanfaller med 0 -isotermen [Or januari? Ar dess
vintergroma blad kénsliga for laga temperaturer? Hur forholl den sig
da under de kalla vintrarna i borjan av 1940-talet? Avviker tempera-
turen inne i de grottor, diar den viixer, fran omgivningens i nagon
nimnvird grad?

Del finns vil inget skiil att anta, atl Ceferach pa Gotland skulle
vara en relikl fran en varmare period, niirmast den poslglaciala virme-
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Fig. 3. Uthredningen av Ceferach officinaram. Se forklavingar i lexien, Ularbetad
ay prof, Ertc HULTEN,

tidens slutskede? Den svnes inte vara nagon extremt viirmekrivande
vixl. Dess viixiplals pa Gotland faller £.6. inom det omrade. som av-
grinsas av 0 -isolermen {6r januari. Pa sin nuvarande lokal hade den
i varje fall ej kunnat viixa under Ancvlustid och tidigare postglaciala
skeden, da denna da lig under valtenvian. troligtvis ej heller under
Litorina-tid.

Hur har den da kommit till Golland och Grogarnshergel? Den
fragan torde inte vara lillare all besvara dn fragan om lidpunkten, Man
far hélla sig till hypoteser. Ormbunken torde knappast ha nagot sam-
band med den fornhorg. som finns pa bergel. Nagon uppgifl om atl
Celerach skulle ha anviints som medieinalviixt i varl land har jag inte
kunnal finna. Tinkbarl ér alt sporer med nagon Fagel forts till sin viixl-
plats. Skogsduvor (Columba oenas 1) lvektes med forkiivlek uppe-
hilla sig i grottorna i Grogarnsherget. Kanske nagon dylik (6rt med
sig sporer fran sitt vinlerkvarter i Syd- eller Vistfrankrike? IEn annan
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mijlighet dir langdistansspridning av sporer med vindens hjilp. Den
nirmaste lokalen. fistningen i Grudziadz, ér beligen pa c. 500 km av-
stand! Om sporerna kommit dirifran. kan del tidigast ha skett i slutet
av 1700-talet.

Det skall bli intressant att {6lja Ceterachs vidare 6den pa Grogarns-
herget, Man far hoppas, att [ridlysningen kommer alt respekteras, si
att den lilla prydliga ormbunken, det senaste tillskottet fill vir orm-
bunksflora, ostort fir viixa och foroka sig.
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Anteckningar om skivsvampar i Vistsverige.

Av FiLir KARLVALL.

Trols del intresse, som under de senare aren iignals svamparna och
deras ulbredning, sa ir del vildiga omraden av vart land, som aldrig
blivit genomforskade i detta avseende, ja, fran stora delar har inte ens
gjorts nigon forteckning over forekomsten av de vanligare och litlast
idenlifierbara svamparna. Visserligen har en del omraden blivit nog-
grant undersikla. fran vilka tillforlitliga svamplorteckningar foreligga,
men det vore 1 hiog grad onskligl all sa langl som mdéjligt dven de om-
raden bleve undersokta, varifran man nu saknar varje som helst publi-
cerad uppgifl om svamparnas [Orekomst. Viktigt fr alt orter pa vitt
skilda hall undersékas, ty som bekanl ha vi ju en hel del sydliga resp.
nordliga arter, liksom viistliga resp, ostliga, och del vore inle lilet vun-
nel, om man exempelvis hade niagon litteratur att tillgd dtminstone dver
de viktigaste svamparna och deras utbredning inom varje landskap.
Komme diirtill uppgifter frin olika omradestyper, lLex. ligland. hig-
land resp. fjallomraden, saml [ran trakter med stenig och mager resp.
fetare jordman liksom fran skogsomraden. kustirakler ete. att publi-
ceras, vilka atminstone till nidgon del klargjorde svamparnas ekologi,
sa skulle i sin man brislen péd sidan litteratur efter hand avhjilpas.

For goteborgstraktens vidkommande ha vi ju tillgaing pa flera
vederhiiftiga artforteckningar med fyndorter over dir funna svampar,
Dels ha vi O, Ros. IFries’ «Syvnopsis Hymenomycelum regionis Gotho-
hurgensis» samt »In synopsin Hymenomyeetum regionis Golhoburgen-
sis additamentum» (bada tvi dro endast dverkomliga antikvariskt),
men genom att dessa firo skrivna pa latin, dro de ju inte lillgingliga
for andra dn de som behiirska detta sprak. Vidare ha vi T. NATHORST-
Winpanrs utmiirkta och intressanla arbete »Storsvampar i Bohuslins
och hans bada publikationer »Anmirkningsviirda fynd av hymeno-
myecelers. Men i vilken uppsats eller bok kan l.n. Lisas om [jillomra-
denas svampar eller om svamparna Lex. pa Oland eller i Hiirjedalen?
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I Kinslan av att man sa langt majligl bor kungora de olika svamp-
fynden jamte lokaluppgifter, vill jag hirmed limna en forleckning
over en del skivsvampar, som jag under en [6ljd av ar funnit i Viist-
sverige. [rimst i goleborgstrakten. Genom att NATHORST-WINDAHL i
sina forulnimnda publikationer limnat uppgifter om en hel del svam-
par, som dven jag funnit. har jag i [0ljande forteckning ej medtagit
saduna fynd, som jag gjort pa samma lokal som han. savida jag ej har
nigol sirskill att meddela med avseende pa lokalen, frekvens ed. L]
heller har jag medtagit svampar, som i vara [loror betecknas som all-
minna, siavida jag inte har en annan uppfatining om deras frekvens.
Det begrinsade ulrymmel har ej tillalit nagra utforliga beskrivningar,
och jag har ej meddelat nagra spormatt och endast undantagsvis syno-
nyviner, utan i dessa avseenden hinvisar jag till facklitteraturen, Jag
har (rimst kiint det som min uppgift atl genom detta lilla arbete i nagon
min bidraga till slérre inlresse for och vidgad kunskap om vara svam-
par och deras ulbredning,

Mina viinner Fil. Dr. SETH LunpiELL, Uppsala, och Triidgiardsdirek-
toren T. NATHORST-WINDATL, Goteborg, vilka pi alla mdjliga siilt och
med stirsla beredvillighel limnat mig hjilp under en [0ljd av ar, dels
genom brev med virdefulla riad och upplysningar, dels vid besdk hos
dem i »svampéirenden» och dels genom bestimningar av insinda svam-
par. star jag i slor lacksamhelsskuld till. Tillsammans med Direklér
NATHORST-WINDAHL har jayg ocksd haft nojet och férmanen att under
ménga dr gora ett stort anlal exkursioner al skilda hall. Aven ha vi
samarbetal vid flera svampuistillningar. och hans rika erfarenhel och
prakiliska anvisningar har varit mig till stor hjilp. Jag har ocksi haft
nojet att tillsammans med min vin Folkskolliraren S. WOLDMAR,
Uddevalla. gira flera exkursioner i Bohusliin och han har liksom flera
andra personer séint in intressanl malerial samt limnal lokaluppgifter.
Till samtliga framfor jag milt varma tack.

Foljande forkortningar anviindas i artforteckningen: Backaomr, — Backa-
omradet, avstjilpningsplatsen strax soder om Brunnsbo i Backa socken. vilken
numera fir inforlivad med Goteborgs stad: Boh.=—Bohusliin: Dals, —Dalsland;
Ghg. = Goleborg stads omrade: HL=Halland: nr=nummer i min samling; sn
—socken; Vg, —Vistergotland.

Artforteckning.
Amanita virosae Fr. — HL Slips sn. Ronnarficke i blandskog, 12, 8. 45
nr 2047. — Vg. Dalstorps sn, Karsbo i fuklig griismark i blandskog, 3.8, 46.

Gby. Rva skog bland gris vid gangstig 1 1ovskog, 21, 8, 46,
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A phalloides T'w, Il Lindome sn, Fagared i bokskog, 19, 9. 49, Krok
och ALmQuisT uppger i Svensk flora. del 1T Kryptogamer, 5:c uppl., »limligen
allmiine och INGELSTROM uppger i sin svampflora vej sillsynts. men atmins-
lone hiir pa vistkuslen dir den siillsynt. Jag har ej setl den mer in tva
ganger forut. ett exemplar fOr rilt manga ar sedan i Slollsskogen hir i
Goteborg och etl exemplar fir elt par ar sedan, insamlal av T NATHORST-
WiINDAHL just pa samma lokal, pa vilken vi i ar fann ovan niimnda exemplar.
Det ar Sveriges giftigaste svamp och som bekant orsak till en hel del beklag-
lign forgiltningar. (Forgiftningsfall, deras svmptom och behandling avhandlas
bla. av W. BULow i «Svampar-, ay Carr TH, MORNER i »Om de higre svam-
parnar och av Mavrice Rocn i »Medicin och svampkinnedomo».)

A strobiliformis Virr, — Vg, Lerums sn mellan Hirsjoarna i blandskog,
19, 9. 48; leg, G. ExkEpErG, Del dr en egendomlig svamp med Kantiga gra vie-
lor pia den blanka hattyvtan, med rester av den sindertrasade ringen ofta ned-
hiingande pa hattkanten och med besynnerliga rester av shyllet» pa nedre
delen av folen, vilket sistniimnda givit anledning U1l namnet - tallkottsvampe.
Detta fir enda Kinda lokalen i Viistsverige, ty eftersom O. Ros. FRIES ej upp-
givit nagon fyndort pia denna svamp i sin forteckning dver svampar i gote-
horgstrakten har han med siikerhet ej Tunnit denna svamp diirstiides. och den
har ej blivit inrapporlerad fran vara trakter av nagon annan.

A. spissa Fr. HL Skips sn, Sird Vaslerskog i blandskog, 14, 8. 45, —
Vg, Mélndal, Lacklarebiick i dalgangen niira jirnviigen i lovskog, 9.9.46. 1
Slottsskogen har jag sedan dess di och da selt denna svamp.

Lepiota procera (Scor.) IFr. Vg, Giillstad sn, Stora Byslad pa hetes-
mark i lovskog, 14.8.40. — Vg Lerums sn, Hirskogen i lovskogsglinta.

. 9.48. — Boh, Ialta sn e 100 m fran kyrkan pa vigkant 1 blandskog,
30.9.48: nr 4026, Krok och Armouist uppger liksom INGELSTROM i resp.
floror for denna svampetimligen allmiine. men i de av mig besokla omradena
svies den vara mindre allmiin timligen sillsynt,

L. excorinta {(SCHAEFF.) Fr, — IIl. SLips sn. Kullavik i griset pa en
akerren. 16.8.45. — Vg, Hemsjd sn, Norsesund pa belesmark i blandskog,
28. 9. 47; leg. Fr EKHOLM nr 3255. Vg. Timmele sn, niira kyvrkbyn pa griis-

mark. 25. 9. 49: leg. J. LARSSON.

L. cretacea (FR.) LUNpELL. Syn. Agaricus eretacens V., Agaricus leuco-
thites Virr. — Gbg, Margreleberg pa fet grisbevuxen jordhog., 29,8, 39, —
Ghbyg, Backaomr. bland jord och avfall, 28. 8. 41. Sedan dess har jag endasl
sell den nagon enstaka gang, varlor jag anser den Himligen sillsynt.

L. aculesquamosa (WEINM.) PR, {det. 8. LuspeLL). — Ghg, Sloltsskogen
under buskar och loviriid, 21,9, 46; nr 3093,
L. castanen QU¥L, Ghg, Hedlunds park bland griis, barr och 16y i

blandskog, 14. 10, 44; nr 1216, IInda kiinda lokalen 1 Viistsverige,

Armillaria mncida (Scuran.) Fr. Svn. Collybia mucida (Scunrap.) Fro —
Vg. Skallsjo sn, Floda pi fallna bokgrenar, 30. 9. 45; nr 2304, - - Vg Ostads
sn, Buaholm pa bokgrenar liggande i biickdalen, 12. 9. 46; nr 3037. Dessutom
har jag sett den pa fallna bokgrenar resp. dod bokstam i Giteborgs parker.
Téaml allmin inom omradet, dir det finns bok.

Tricholoma colossus I'v. -~ Gbg, Hedlunds park i tallskog. 4. 10, 45. —
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Fig. 1. — Gbg, Tolered i blandskog under tall, 14. 9. 16, Gbyg, Lundby Egna
hem invid tall, 29, 9. 48, Om denna svamp skriver ', A, KARSTEN i »Ryvsslands,
Finlands och Skandinaviska halvéns hattsvampar» bla.: ». . . Bland alla hit-

tills kiinda skiflingar den stérsla och hiardaste.s Del synes vara en svamp, som
ir stadd i uthredning, Ly sedan den ar 1941 for forsta gangen iakilogs i gote-
borgstrakten har atskilliga nya fynd inrapporterals,

T decorum (Fr.) QUEL, — Vg. Sodra Asarps sn, en km NO om Lim-
mared pi flera barrtriadsstubbar, 12, 8. 41, - - Vg, Iirryda sn, niira Rya hall-
plats pi barrtriidsstubbar, 19. 9. 42, — Gbg. Keillers park pa barrtriidsstubbe,

25. 8, 46, Sedan dess har jag sett den flera ganger, alltid pa barrtriidsstubbar.

1. lascivum Fr. sensu LANGE non KoNrAD cl Mavpraxc (det. S. Lun-
DELL). — Gbhg. Slottsskogen under ek, 3. 11. 42 och sedan niistan drligen bade
dir och i Rya skog pi Hisingen. — Vg, Lerums sn, Slenkullen i blandskog
under ek, 7. 10. 44.

T. album {Scuaerr) Fr. — HL Slips sn, Heden i blandad lévskog,
12. 10. 42. — HIL. Slkips sn. Kullavik bland griis i lovskog (mest ek). 18. 8. 45.
— Vg. Rida sn, Pixbo i lundvegetation. 7. 10. 45: nr 2358, Dals. Gunnars-
niis sn c:a en km frin Ostevatimets hallplats under 16virid. 19.9.46. 1 de
biada nimnda svampflororna uppges den som allmiin, men i goteborgstrakten
ser man den inte ofta.

T irinnm Tr. — Vg. Kinnarumma sn. Rydboholm i griismalta med dver
H0-1als individ i »hiixring» dver 8 m i diameter. 7. 10. 48: nr 4077. Det ir en
storviixt ljust siimskfirgad ibland svagt kéltfirgad svamp som nigot liknar
T'richoloma personatum men ulan nagon som helst bl eller violett fiirg. Den
har vitt kitt med stark och behaglig doft av violrol (Rhizoma Iridis, farm.)
och har diirfor kallats irismusseron. Del dir en intressanl svamp och en forst-
klassig malsvamp.,

Detta dir enda kiinda lokalen 1 Vistsverige. O. Ron. I'ries har den ej i
sing forut niimnda publikationer, ej heller P. A, KanrsTeN cller Krok och
ALMQUIST, men INGELSTROM meddelar den [rin tvit lokaler i Uppland. J. E.
LANGE och S. PETERSEN anser den ej siillsynt i Danmark, medan A. RickEN
i »Die Blitterpilze» uppger den som siillsynt. S, PETERSEN skriver i :Danske
Agaricaceers » Den vil let blive taget for en Form af 7. personatum: men navn-
liz dens Lugt og dens netformet traadede Stok er konstante Kendetegn.

T. cognatum (Fr.| GiLn. — Gbhg. Keillers park i sandblandad jordhog,
4. 10. 45. Boh. Hjirtum sn, Bratliden bland nigol griis pa sandig viigkant,
1. 9. 46.

1. strictipes Kanst. Syn. 1. pubifolium Roa. (det, T, Narnorsr-Win-
DANL). — Vg, Dalstorps sn. Gundlabo pi betesmark, 27. 7. 43. Vg. Sodra
Vings sn. Siiby pa betesmark, gammal fding, 5. 6. 48, Vg, Dalums sn, Svens-
torp pa fuktig ding, 6. 6. 48; nr 3402, — Vg, Gronahogs sn. Abjornstorp 1 gris
pi dkerren, 24, 5. 49.

Clitocybe gigantea (Sow.) Fr. — Boh, Bjorlanda sn ell slyeke frin kyrk-
hyn pit iingsmark, 30.8.43; Jeg. C. O. NonpsTranD, Detla var det stirsta
exemplar jag sett, och hatten hade en diameter av 43 em. I snormal: storlek
forekommer den hiir och var i omridet fast mindre allmiinl.

C. geotropa (BuLL.) Fr. — Gbg. Slottsskogen i lovskog. 19.10. 38 (det.
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Fig. 1. Tricholoma colossus. Myckel stor och kompakt

S. LenpeLr). — Ve Lerums sn, Aspenis bland grits i dikeskanl under 16vtrad.
L. 10043, Den ar mindre allmin inom omradet.

€. vibecina Tr. sensu LaneE. — Gbg. Iledlunds park i halveirkel
under gran i blandskog. 24.10.44. — Gbg. Slotlsshogen i grasmalla under
Thuja occidentalts bland ek och bjorkloy fran grannskapet, dir ocksa en gran
stod pa c:a 10 m avstind, 8. 11. 44

Collybia Jusipes (BULL.) Fr.— Gbg. Stora Torp vid ¢kstubbe i blandskog,
21. 9. 46; nr 3091.

€. distorta 'r. — Boh. Kungilv, Fontinskogen vid barrtridsstubbe, 15. 10.
45. Boh. Hjartums sn nira Langvattnet pa barrtradsstubbe, 1.9 46, — Vg
Kinnarumma sn. Rvdhoholm pi gammal stubbe i barrskog, 7. 10 48: nr 4049,

Wycena rubromarginala Fr. — Ghg, Fagelroparken bland barr och kyvis-
far, 24.9.46 Boh. Spekerods sn niira Bjurvattnet pa pinnar, barr och
multnande grenar. 21. 9. 47

M. haematopoda (Prgs.) Fr. — Gbg, Rya skog pa fallen triadgren. 21. 8
16 och senare 1 samma skog sedd niastan varje host.

M. elegans (PERs.) Fr. (del. S. LUNDELL). — Ghg, IHedlunds park i blan-

dad lov- och barrskog. 4. 10.45: nr 2326. Enda kinda lokalen i gdleborgs-
trakten.

Omphalia rustica Fro — Vg Stvesod sn, Veango pa mager sandhed bland
ljung. 3. 6. 45.

0. grisea I'i. sensu Bres. et Ceap (det. T. Natnorst-WINDANL). — Ghg,
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Vaolvaria bombycing. Pa avbruten asp utvuxen ur eft hackspettsho. Hatten
har nyss trangt ut ur volvan.

FFig. 3 Velearia bombycing et par bmmar senare. Volvan har horjat torka thop

och skrumpna

Backaomr. bland zras, mossa och div. skrap, 16, 1047 nr 3315, ITARRY SVENS-
sON uppger denna svamyp fran Varmland.

O integrella (PERs.) Fr. — Gbg, Hedlunds park pa grasrotter vid murken
stubbe, 3. 9. 45

Pleurotus corticaius Fro (del. S. Luxpern). — Gbg, Bjurslatt. Vixte {ram
ur siaret efter avbruten gren pa levande oxel. 240100 44, Ghg, Hya skog
pia hagg. 25945, — Vg Tidaholm. Uddestorp pa gammal oxel 26. 9. 48,

P. corticatus var. tephrotrichus I'r Dals. Gunnarsnas sn, Oslevatinels
gard pa barrtradsstubbe. 194 46, — Gbg Slotlsskogen pa barrtradsstubbe,
21.9 46

P. nidulans (PeErs.) Fro Syn. Claudopus nidulans {(PERS.) KarsT. — Vg
Tidaholm. Uddestorp pa gammal oxel. 26,9 18: nr 4012,

P.atrocaeruleus (TR e — Vg Brunns sn. Stora Ekered pa ostra slutt

ningen av hrakebobergel pa murken del av levande bokstam. 5. 6. 48. Det var
Over etl trettiotal gyvtirade over varandra, de flesta annu mycket sma.

P geogenius (DC) Fro {det. S, LusprErr ). — Gbhg, Backaomr. bland gras,
trabitar och div. skrap, 29. 8. 15 nr 2068
P.acerosus Fro — Gbg, Hisingen vid vagen till Ryva skog pa zammal gras-

och mosshevuxen jordhog. 20, 11. 45; nr 2609, Den har sedan aterkommit dar
naslan varje host
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Fig. 4. Volvarin bombycina, Bil-
den tagen dagen elter det [lig, 2

och 3 fotograterades.

P, septicus I'r. (det. S, LCNDELL]. — Gbg, Backaomr. i hundratals individ
pa vissna grisstran och pa gamla viixtstjilkar, 19, 11, 45,

Volvaria speciosa Fr. (det, T. NATHORST-WINDAHL). — Gbg, Margrele-
berg pa komposl, 14, 7. 42,

V. bombyeine (Scuarrr.) Fr. — Vg, Askims sn, Asen pa en brulen men
innu levande apstam, 1.8, 44: nr 1423, Den viixte ut ur ett hackspetisbo,
och hatten var da omslulen av den griakliga volvan, som lill form och flickar
paminde om ett masigy. Efter hand som svampen utvecklades tringde halten
pi, sioatl volvan blev allt mer avling och Lill slut brast sénder. Ur denna
framtringde di hatlen, som var till beklidd med vila silkesglinsande hir. En
verkligt intressant och vacker svamp! Fig. 2, 3, 4. Enda kiinda lokalen 1 Viisl-
sverige, sedan de av O. Rop. FrRiES omniimnda gen. bebyggelse spolierats.

V. murinella Qurr, — Ghg, Bjorkdalen i kanten av ett gronmsaksland,
12, 9.42;

Pluteus salicinus (PeErs.) Fr. — HL Slips sn, Kullavik pa Salic-gren,
23, 8.42, Ghg, Slottsskogen pa lovirddsgren, 29. 9. 44,

P. phleophorus (DITTEN] Fr. (det. T. NATHORST-WiNDAHL). — Gbg,
Backacmr. pa gamla tribitar och div. skrip, 16. 9. 44, dir den alltjimt pa-
triiftas da och di.

Pholiota adiposa T'rR. {del. S. LUNDELL). — Gbg, Slottsskogen vid foten
av levande lind, 9. 11. 36, Timligen stor guldgul och cerhort slemmig svamp.
0. Ron. Frus upptar den frin Jonsered ar 1888, men jag har ej kunnat finna
den diir,

Ph. aurivella (Batscn.) TR, — Ghg, Rya skog pa al, 3. 10. 45, — Vg,
Tidaholm, Uddestorp hogt upp pa en oxelstam, 26. 9. 48.

Ph. destruens (Broxp.) Fr. — Gbyg, Slottsskogen i centrum av sagytan
pa liggande poppelstam, 25, 9. 44, — Fig. 5. Ghg, Stora Torp pd avsigad
pa marken liggande poppelstam, 16. 9. 47; nr 3243, Viixtsitl som féregaende.

Ph. spectabilis Fr. — HIL Slips sn, Kullavik pa ekstam, 23. 8. 432,

27 Rofaniska Notiser 1949,
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Ghg. Farjenas pa ekstubbe, 14 10, 44 — Ghz Sloftsskogen pa 1ovtridsstubbe,
7. 10. 19.
Ph. acgerita (Brig.) Fro {del. S, Lunpein). Ghg, Backaomr. pa tra-

bitar och annat skrap bland gras. 116,45 Ny art for omradet, (v O, Ron.
Fries omnimner den e 1 sin forteckning over gotchorgstraklens svampar och
ingen annan har rapporterat den. RICkEN shriver om denna svamp bla: »An
lehenden Stimmen, besonders der Dappeln und Weilden, rasig 5 10, nur
stdlichen Landern . o oo HHur denna sydhiga svamp komnmat hil ar ¢ gott att
saga men rolighvis har val sporerna foljl med varor. som fraklats pa balar
hit tll hamnen, och darifran ar ju sedan bara en liten bit till Backaomradet,
dir de sa funnit lampligt substrat bland trabitar o.d

Hebeloma sacchariolens QUEL. Ve Rada sn. Pixbo pa ndstan naken
jord under lovtrid, 12, 10.47: nr 3293 — Vg Askims sn. Asen bland glest
gras vid rabatt under lovirad, 15. 7. 48: nr 3432,

Flammula gummosa (Lascn) Fro {(det. S. Luspenn) Gbyz. Bjorkdalen
pa den gamla avstjalpningsplatsen. vilken numera vuxil igen, 10, 11. 42,

I carbonaria I'R. Vg. Skallsjo sn. Bockaberg pa brandstalle, 24. 9. 43.
— 1. Lindome sn nara jarnvagsstationen. 10. 10. 45. Vg Brunns sn slrax

stder om Asastugan pa brandplats. 5 6. 48: nr 3391 sam! dessulom pa flera
brandplatser inom omradet.

F. sapinea Fr. {del. T. NATHORST-WINDAHL). Vg, Rada sn. Pixbo
pa barrtridsstubbe, 3. 10, 47.

Nauncoria erinacea TR, — Gbg, Slottsskogen pa fallen tradgren under
lonn, 5. 9. 46; nr 2894, — Gbg. Rya skog pa dod gren av Rosa sp.. 27.11. 46
och 1510, 47. — Boh. Lane Ryrs sn nira Hukeberget pi gaommal Saliv-gren,
2.10. 48, — Vg. Molodal c:a 300 m oster om Prolundahoryg pa dod Seafia-gren,
15. 9. 49,

N, cucumis (PeERs.) Fro — Vg Skallsjo s, Stenkullen pa jordhog vid en
kallare, 7. 10. 44, — Gbg. Farjenas pa nastan naken jord vid vagkant, 5. 10. 45,
— Gbg. Hisingen vid vagen till Rya skog pa gammal jordhog. 27. 8. I8.

Crepidotus mollis (ScHAEFE.) Fro — Boh. Rodbo sn. Ellesbo pa murken
loviridsstubbe, 13. 9. 45. Vg Nodinge sn dalgangen oster om Surle jarn-
viigsstation pa liggande tradstam manga individ, 28 6. 46 samt har och var
inom omradet.

C. Lundellii PiraT (det. S. Luxpern). — Gbg, Firjenas pa fallna alm-
grenar. 14, 10. 41, — Gbg. Rya skog pa fallna askgrenar, 5. 10. 455 nr 2347,
Psalliota haemorrhoidaria (Scnviz) Fro — Ghg, Farjenas vid jordvall

under lovirid, 24. 9. 46, Stor och kraftig med basalknol. Kott blodrott an-
lopande vid brvining cller tryvek.

Stropharia coronilla (Buri.) Fr. — Gbg, Bjurslatt i gris vid viagkant,
29. 8. 40 Vg, Askims sn 1 grasmatia pa dikeskant, 278, 1. Gbg, Backa-
omr. bland gris och avfall. 11,10 47, IncELsTROM uppger tamligen allman,
men jag anser den har vara mindre allman och pa vissa delar av omradel
tambigen sallsvnt.

S. Hornemannii Tro Syn. S depilata (Pres.) PR Vg Harryda sn
strax vid Rya hallplats i barrskog. 20.9.41. — Vg Dalstorps sn i barrskogen
norr om kyrkan. 7. 8. 43, — Vg Lerums sn. Harskogen 1 barrskog. 229, 46.



file:///sastugan

ANTECKNINGAR OM SKIVSVAMPAR 1 VASTSVERIGE 411

Fig. 5. Pholiota destruens. | centrum av sagytan pa en poppelstam.

HIL Fjiris sn so om Furuvik i barrskog, 2. 10. 46, Vg, Stora Lundby sn,
Biorboholm 1 barrskog, 12, 10.47 (leg. Fr. HinMERSSON). Inom Giteborgs
stads omriade har jag ej funnil denna svamp.

Hypholoma cotonewm (QUEL.] LANGE (det. S, LUNDELL). Boh. Rodbo
sn, Osterhdg i riitt fet grismark vid géirdesgird, 2.10. 45; nr 2314,

I, dispersum I'R. Il Lindome sn, Ingsereds os bland triibitar och
sagspan, 16.10.45. — Vg Folskills sn norr om Dyreniis bland griis, mossa,
trifflisor och pinnar i barrskog, 2. 10, 46. Vg. Silila sn strax soder om Flo-
hult i barrskog vid granstubbe, 2. 10. 46.

Psilocgbe sarcocephala Fr. (det. 8. LuspieLL). — - Gbg, Slotisskogen tuvad
i griisel vid basen av Dbjork, 28. 9. 45. Vg. Lerums sn, ITarskogen tuvad vid
loviriidsstubbe i shuttningen niira Stora Tlirsjons dstra strand, 19, 9. 48,

Coprinus sterquilinus I'r. — Gbg, Hisingen bland niisslor pa gammal

kompost vid vigen till Rya skog, 5. 10. 45.

Cortinarius trivumphans e, HI1. Skips sn, Kullavik under hjork, 11, 10.
42, — Vg, Rada sn strax sdder om Pixho jarnviigsstation, 20, 9. 46 saml i
Hedlunds park och i Sloflsskogen hitr i Goteborg, samiliga under bjork. Bade
Krok och ArmouisT samt INGELsTROM uppge allmiing men i detta omride
synes den vara mindre allmiin. timl allmin,

(.. bolaris (PERs.) I'n, Vu. Askims sn, Asen under ek, bjirk och tall,
6. 9. 45. — Vg. Kilanda sn. Kilanda siiteri i barrskog, 11. 9. 45 (leg. C. HIARNE).
— Gbg. Hedlunds park i blandskog aren 1941, 1944 och 1945.

Gomphidius rutilus (SCHAEFF. ex Fr.). Syn. G. viscidus (l..) Fr. — Vg.
Mdalndal Toltorpsdalen under tail. 19. 9. 40. — Gbg, Hedlunds park i taliskog,
14. 9. 45, — Boh. Hjiirtums sn vid Lingvattnet i tallskog, 1. 9.46. Kr. & A,
liksom INGELSTR. uppge allmiin men hiir se vi den rilt sillan.
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G. maculatus Scor. — Gbg, Hedlmds park under lirktrid, 14.9. 45;
nr 2191.

Hygrophorus erubescens (Fr.) Fr. — Vg, Lerums sn i barrskogen séder
om llirskogens friluftsgard. 19. 9. 48, Viirmland Dalby sn. Ransbyn i barr-
skog, 22, 8. 49 (leg. Epna NiLssoN). — Vg, Gronahiogs sn i barrskogen norr om
Stommen, 21, 8. 49 (leg. E. KALLBERG). Ar sivilt jag nu kiinner till ej funnen
i Goteborgs niirmaste omgivningar.

Lactarius lilacinus (Lascn) Fr. (del, S. LunpiLy). — Gbg, Rya skog
under lovirid, mest al, 18 11,42, Om denna skriver 8. LuNpDELL {1 brev):
»Denna v, savill jag nu vel, inte forut antecknad e Sverige.s Etl andra fynd
gjorde jag cll par ir senare i Hedlunds park, Gbg, under al, alm och brakved,
14, 10. 44, Denna svamp fr en senhdoslsvamp, som utvecklar fullvuxna individ
1l i birjan av december, om inte frosten hindrar, och den lveks foredraga
rik fuktighet, ty bida de nyss nimada lokalerna firo ganska fuktiga.

L. spinosulus QUEL. HL Skips sn, Heden 100 m s om jiirnviigsstationen
pa grismark under bjork. 11. 10. 42, Vg, Rada sn, Pixbo pa griismalta
under bjorkar, 2. 10. 43. — Vgz. Lerums sn, Lilla Stamsjons norra strand i

griis under bjork, 21.9. 45. Denna och niist {foregaende sta varandra mycket
nira och ha ibland forvixlats.

Russula virescens (SCHAEFE.) Fr. — HI Slips sn. Malevik pa betesmark
(gammal aker) vid lovskog, 18. 8. 45. Molndal, Eklanda i lévskog bland

griis, 18. 9. 46. Ve, Rada sn, Pixbo i lovskog, 19, 8, 47. Dessutom har jag
sett den nagra ganger i Slottsskogen under l6virid.
R. cyanovant i (SCHAEFE.) FR. - Vg, Askims sn, Asen i lovskog, 1.8, 44,

— HIL Sliips sn, Siird viisterskog bland griis i 1ovskogshryn, 14, 8. 45, — IIL
Skips sn, Kullavilk i lévskog 18.8.45. — 11l Skips sn, Heden i blandskog,
mest ek, 22, 8, 46, [ Goteborgs parker éir den timligen allmiin,

R. sardonia Fr. — Frekvensen av denna svamp anger Kr. & A som

mindre allmiin, och INGELsTR. timligen siillsynl, men i giteborgstrakten ér
den mycket allmiin. Ja, den forekommer i sidana massor i viara lallskogar,
att man skulle kunna plocka minga stora korgar fulla av den. Aven svamp-
fattiga ar har den forekommit ritt rikligt.

Marasmius Vaillantii Fr. {det. T. NATHORST-WiNDAHL). — Vg Dals-
torps sn niira sodra stranden av Dalstorpssjon i gris (belesmark), 27.7. 43
— Gbg, Keillers park pa nagot [uktig grismark, 5. 9. 45.

Lentinus suavissimus Fr. — Boh. Lane-Ryrs sn viister om Hukeberget,
2,10, 48, Molndal, Finsmossen, dammens viistra strand pa dida Saliz-
grenar, 24, 9. 49, —— Molndal 300 m dster om Frolundaborgs hallplats pa dida
Saliv-grenar, 26. 9. 49,

Panus stipticus (Burr.) Fr. — Denna svamp har jag funnit pa flera stil-
len i Bohusliin, Halland och Vistergotland och i gOteborgsirakten forekommer
den allmiint pa loviridsstubbar, mest pa ek,

Trogia crispa (Prrs.) Fr. — Gbg, Slottsskogen muassvis pa hassel, 11, 9.
41, — Gbg, Stora Torp pa bok, 17.9 42, — Vg. Skallsjo sn, Bockaberg pa
hasselgrenar rikligl, 24. 9. 43. Vu. Ostads sn, Buaholm pa liviridsgrenar,
12.9.46; nr 3036. — Boh. Lane-Ryrs sn ej langl frin Sarven pi hassel,
3. 10048, INGELSTR. uppger sillsynt [6r denna svamp, men for detta omriade
ir nog Knr. & A:s beteckning mindre allmiin rikligare,
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Sehizophyllum conmune Fr. - Vg, Grinahigs sn, Ostentorp pi ask-
stubbe, manga individ, (3. 11, 44: nr 1988, — Vg, Ostads sn, Ljusevattnels
torp pi aspstoel, 1.5, 46: nr 2734, - — Smaland Stenbrohults sn niira Mockelns
Ostra strand pa fillda bjorkgrenar, 6. 7. 46, — Vg, Brunns sn niira Asastugan

vid Asundens viistra strand phi ckstubbe, 5. 6. 48: nr 3388, Jag har drligen sell
den hiir 1 Giteborg pa flera lokaler sedan ar 1940 och vanligen pa fillda 16v-
triidsstammar Lex. lind. ¢k, bok m.fl. En host viixte den i Slotlsskogen pi
levande bok c:a 4 dm frin marken. Jusl i host finns den i parti bLa. pa en
hog lovirddsstammar i Slollsskogen samt nigra smi exemplar pi en slock
(trappstod) i Botaniska tridgarden. S. WoLpmaR har meddelal mig. att han
funnit den i uddevallatrakten. Denna inlressanta svamp, som genom sina
kluvna lameller skiljer sig frin andra skivsvampar, har tidigare uppgivits
som siillsynl, men antingen mdaste den ha blivit forbisedd eller ock fir den
stadd i en stark uthredning, ty den har under nigra dr blivil anlecknad frin
ctt stort antal nya lokaler. Ilir fir den thmligen allmin.

Litteratur.

ANDERSSON. 0., Bidrag till Skines Flora. Noliser om infressanta storsvampar, 5. 7. 10,
— Bot. Nol,, Lund 1939—41.

BilLow, W., Svampar, Lund 1916,

FERDINANDSEN, (. og WiNGE, 0., Mykologisk ekskursionsflora. - Kebenhavn 1928.

I'ries, O, Ros., Synopsis Hymenomyeetum regionis Gothoburgensis, — K. Vet. o,
Vitt. Samh. Handl. h. 23. Goteborg 1888,
Ser. IV, In synopsin Hymenomyeetum regionis Gothoburgensis additamentum.
— Ihid. h, TT1. Gaéteborg 1900,

INGELSTROM, E.. Svampflora, — Stockholm 1940,

Kanstes, Po AL Rysslands, Finlands och den Skandinaviska halvons hattsvampar L
— Helsingfors 1879.

Krok & Armouist, Svensk skolflora, Il. Kryplogamer. — Slockholm 1432,

Lanae, J. E. Flora Agaricina Danica. [—V. — Kopenhamn 1935-—3%.

LUNDELL, S. & NANNFELDT, J. A., Fungi Exsiccali Suecici. I—XXIV. — Uppsala
1934 42,

NATHORST-WINDAHL, T, Storsvampuar i Bohuslin. — Bohuslin, Landskapet vid
vitsterhavet., Stockholm 1943,
Anmirkningsviirda lynd av hymenom. i Bohusliin och Viisterg, — Meddel,

frin Giteborgs Bot triidgded Bd 16, Gileborg 1945,
Anmiirkningsviirda fynd av hyvmenom, i Bohuslin, Viistergdtland och Dalsland.
Bot, not.. Lund 1949,
PETERSEN, 5., Danske Agaricaceer. —— Kjohenhavn 1907,
RickeN, A Die Blatterpilze. — Leipzig 1915,
Rocn, M, & Cormix. B., Medicin och svampkinnedom. Basel,
SVENSSON, HArRRY G.. Anteckningar om Karlstadstraktens skivlingflora. 1. Leucosporae.
Karlstad 1940.



BoTaNIska NoOTISER 1949, HirTe 4. LunbD

Distribution and Ecology of Marine
Littoral Diatoms.

Consideration of the littoral diatom-flora with special reference
to forms living in gelatinous tubes,

By A. A, ALEEM, Ph. I3,

1. Introduction. In a previous paper (ALEEM, 1949) an ecological
account was given ol the diatoms inhabiting the region belween tide marks
on certain rocky shores situated lo the south of England. A number
of littoral diatom-communities were described and Lhese were shown to
exhibit a zonal distribulion comparable lo that exhibited by the littoral
seaweeds. Noles on the periodie development of certain species which
al one time or another played an important role among the littoral
diantom-flora were also given in that paper.

In the present paper litloral diatoms will be considered mainly
from a taxonomie point of view. A systematic list of the species observed
showing their distribution in differenl lypes of coast-line is given.
Special attention is paid to forms living in gelalinous tubes, which con-
slitute an importan! group among lhe diatoms of the lilloral region.
and the British species of the genus Schizonema ave discussed in some
delail. Other species ol diatoms which show variations from the types
or for which no deseriptions appear to have been made are figured and
briefly deseribed: in some of the drawings striae are only partly shown.

The habitats selected for such studies include, aparlt from the
rocky shores referred 1o above, a caleareous shore near Brighlon
(Sussex] and mud-flals at Whitstable (Kent). Collections were made
from these localities at different times throughout a period of two
successive years, The material was examined both while [resh and after
boiling in nitrie acid to clean the diatoms from organic matter. The
cleaned dialom-material was mounted either in Hyrax or in a mixture
of 2 :1 ol powdered piperine and anlimony tribromide which is heated
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genlly to the melting point after applying the cover-slip. The latler
mountant gives a better resolution under the microscope owing fo its
high refractive index (ci. also GHAZZAWIL. 1933 and Luxp. 1945},

[I. Distribution in Different Types of Coast-Line. — Table I gives the
distribution of the commoner diatoms observed in three different types
of coast-line. Rare species are moslly ignored and some of them are no
doubt planktonic forms which have been deposited in the littoral region.
Others, which are more frequent, but are suspected of being planktonic
forms are indicated in the table by (p.). The laxonomic arrange-
ment followed is that of HUsSTEDT (1927—1930 & 1931—1937). except
for the Navieuteae and Nitzschiaeae which are mostly arranged accord-
ing to PERAGALLO ([897—1908),

The list in the above lable shows that:

1. The bulk of lhe littoral diatoms belong to the pennales.

2. Mosl of the species occur both on the rocky noncalcareous shore
and on the chalk-rocks: few being reslricted to one or other type
ol coasl

3 The mud-flats are characterised by the absence of Licmoephora and
of other Tabellarieae and the rich representation of Navicula and
other Biraphideae which are capable of moving lreely within the
substratum,

4. Certain speeies (e.g.. Naviceula cryptocephala and Nitzschia frus-
ferfen), which oceur widely in fresh or brackish water habilals are
found in these marine habitats.

111. Forms Enclosed in Gelatinous-Tubes.

A, General Consideralions. — These are colonial orms
ol diatoms which spend their life inside gelatinous tubes fixed to a
solid substratum. The tubes. whieh are seereted by the diatoms them-
selves, are often branched in a dichotomous manner and in outside
appearance bear resemblance lo fronds of Ectocarpus and allied genera
wilh which they could be easily confused on the shore, Some observa
tions have been made on the mode of formation ol colony in Schizo-
nema Grevillei. grown in cultures. Each colony is initialed by a single
individual which attaches itself by a gelatinous pad to the substralum
and secrefes its own lubular sheath, The tube. quite often, reaches a
length many times as that of the enclosed individual before the latter
starts to divide. The daughter cells al first move freely inside the tube
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seereling more gelatinous matter which adds lo ils thickness: later they
arrange themselves in one or more files.

Such forms are widely distributed both in calearcous and non-
calcareous types ol rockv-shore. with particular abundanece in littoral
pools. The more common are the species of Schizonema, those of Amphi-
pleura and Stawrroneds being less Trequent. Their laxonomy is diseussed
in the following paragraphs,

The genus Schizonema was established by G, AGArDIT in 1824 (o
include diatoms enclosed in gelatinous sheaths, Subsequent attempts
to refer these forms to distinel genera all met with serious eriticism.
The earlier workers distinguished species almost exclusively on the
form of the gelatinous sheath and its mode of branching, with the
resull thal species of genera like Amphipleura and Stauroneis with a
similar habit were included in Schizonema. On this basis RABENHORST
(1864 1868) enumerates 79 species of Schizonema, as well as a number
of variclies. In Herb. Ac. at Lund there is a rich collection of Schizo-
nema mounled on paper: some ol the species have been deseribed,
while others lefl withoul naming or with only a few remarks by
(.. AGARDH.

The [first serious atlempt o revise the genus was underlaken by
GrUNOW (1880], the relevant illustrations being laler published by Vax
HEURCK (1880—1885). GruNow look account ol characteristies of the
frustule and distinguished three genera viz: 1. Navieuloid forms (Schizo-
nemea and Dickieia); 2. Amphipleuroid forms (Berkeleya).

In Creve's monograph (1894 1895) Schizonema and Dickieia
were included in Navieula, while Berkeleya was included in Amphi-
pleura. PERAGALLO (1897—1908). like most subsequent workers, adopted
CLEVE's trealment as far as Schizonema and Dickieia were concerned,

[ have followed Creve (I, 1894, p. 125) in referring Berkeleya
to Amphipleura, bul 1 have retained the generic name Schizonema for
the marine naviculoid forms whose frustules do not show the characte-
risties of Stauroneis or Amphipleura and which are enclosed in gela-

tinous tubes.’

The species in question are rarely mel with as separate
individuals in nature, and it is this special habil that distinguishes them
from other Naoiculas which they often elosely resemble. Such similarifies
are evident between Schizonema Grevillei and Navieula rhombica GREG.

(el also CLeEvE, I 1894, p. 153]. as well as belween Schizonema ramo-
b n the habitats investigated T have not found pure colonies of Nitzschia

(Homooeladin). The association of Nilzsehio spp. with different Schizonemas s,
however, not infrequent (cf. later).
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stssima and Navicula gelida GRUN. or N, direcfa W. SM., in particular
the var. subtilis GREG. Cleaned frustules ol S, ramosissima could on
CLEVE's syslem be referred lo cither of the two last mentioned Navi-
culas. CLEVE himself savs (I1, 1895, p. 26) of N. ramosissima: -this
species is nearly akin lo N, moellis and on the other hand lo smaller
forms of N. directa var. subtilis from which N. ramosissima can scarcely
be distinguished «. 1f he placed Schizonemain hrackels hefore the specific
name ramosissima in order 1o avoid confusion with the other species,
there is no reason why Schizonema should not bhe retained as a generie
name,

The validity of the genus Dickieie which has been only rarvely
recorded is questionable. Grunow distinguished it from Schizonema
beeause the mucilage-envelope forms a flat expansion, in itsell a rather
inadequate character. The only certain species is D. ulvacea BERKL.,
which in shape of frustule and number of striae approaches Sehizo-
nema molle, here considered to be a variely of S. ramosissima. Accord-
ing to VAN 1IEURCK (1880 1885, pl. 16, fig. 10), CLEvVE (I, 1894, p. 129)
and PERAGALLO (1897 1908. p. 38, pl. 7, fig. 336) the distinctive
fealure of the frustule of D. ulvacea is the dilatation of the central
area owing to two opposile striae being slightly shorler than the others.
I have examined type specimens of this species both in the British
Museum Herb. and in Tlerb. AG. and I have met with a large number
of frustules lacking this characler. Besides, il is not uncommon in
Sehizonema ramosisstma thal in some individuals one or two of the
median slriae are shorter than the rest and lead lo lransverse dilatation
ol the eentral area (ef. fig. 6. A). In SMiTH's drawings (1853 1856). [1,
pl. 54, fig. 3421 of »D. ulvoides: the valve labelled ¢ has a shorl stria
on one side only, while thal labelled a has a short stria on each side
which show that the frustules vary. On the olther hand. SMITH'S figure
[343) of the valve of D. pinnata, which 1s probably a form of Schizo-
neme ramosissima, lacks such short striae.

The frustules ol Dickicia wlvacea could thevefore probably not be
distinguished from those of S, ramosissima or ol ils var, molle and
the »ulvoids shealh may be o result of growlh in a special habitat. 1
have only rarely found a form resembling D. wlvacea in which the
gelatinous envelope was [lat, about '',—1 em long and of irregular
shape (lig. 6. J). The frustules, which were more or less clearly arranged
in files within the envelope, agreed with those of S, ramosissima. The
kind of growths drawn by SyitH for D. pinnata have, during the
presenl investigation, been frequently found in S. ramosissimea.
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The fact that the frustules of Dickieia ulpacea are somelimes
described as strongly and somelimes as weakly silicified in the lilerature
(ef, PERAGALLO, 1897—1908, p. 58) suggesls thal a variely of species
ol Schizonema may be involved.

Alter examining much living malerial. as well as prepared slides
of Schizonemu, 1 have come to the conclusion thal there are only a
small number of British species. Specific distinetions must he based
mainly on the characteristics of the frustules. Such characlers as
colour, lexture and mode of branching of the tubes although of some
value in recognizing cerlain species on the shore. cannol be regarded
as specifie characteristies since the frustules of two or more species may
oceur in the same tube and other diatoms such as Nitzschia may often
be included in varying degrees of abundance (fig. 2, B) and may even
he responsible for changing the colour, texture or shape of the tubes.
The shape of the envelope may perhaps also vary with the environ-
menlal conditions, since the sheaths of S, ramaosissima from the exposed
Bangia—Porphyra zone al Swanage (Dorset) were somewhat {lattened.

Any revision of the speeies of the genus should of course be hased
on an exhaustive examination of type specimens. Specimens of the
species recorded by SMmrtn in »Brit. Diat.» (1853—1856), which are
contained in his collections in the Herbarium of the Brilish Museum,
have been examined and compared with those oblained in my own
collections, although some of the preparations in SMITICS colleetion
were not in a sufficiently good condition to admil of proper study.
They were made over a number of years from different parts of the
country, either by Smrri himself or by others, and can be laken as
representative of the British Schizonemas,

B. Smith's British Sehizonemas, SMITH deseribed
17 species of Schizonema, 6 of which were new. Iis elassification was
chiefly based on the degree of silicificalion of the frustules and the
characters of the ‘frond’. In the following the species listed by him are
considered in the light of his description. as well as of an examination
of his slides and of such type-specimens of HARVEY, KUTZING and C. Ac,
as were available. In referring to SMITH's slides, the serial number in the
British Museum Herbarium, the localily and the date are given: where
no collector is mentioned. the material was collected by SMiTi himself.

I — 8. cruciger W. SM. (IL p. 74, pl. 56, fig. 354). B. M. 24387,
Hastings, May 1852,
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= Stauroneis crucigera (W. SM.) HEIB. (1863), p. 88; PERAGALLO
(1897—1908), p. 45, pl. 7, fig. 2.
2 — S, helminthosum CHauv, (W, Swm. I, p. 74, pl. 6. fig. 355). —

B. M. 24388. Sussex. March 1852, — CHAUVIN'S Iype-spee. in Herb,

AG. no 3733 4!

The valves present agree with those assigned to S, Smithii G, Ac.
(=Nuvicula avenacea (BrREB,) CLEVE. 11, 1895, p. 15) in the present
paper, except that the poles of the valves are more acule than those
ol the latter.

3 — S. ecomoides AG. (W. Sm,, 1, p. 75. pl. 57. lig. 358). — B. M. 24391,

Torbay, Mrs. GrirriTas. — Non 8. coemoides AG.!

The valves present resemble those of S. Grevillei var. comoides (see
p- 427). The type-specimens in Herb., AG. ino 3654

2!, cf. also consp.
p. 19) belong to Amphipleura rutilans.

4+ — S. confertum W. Sm. (11, p. 75, pl. 57, fig. 359). — B. M. 24392,
Sussex, (DICKIE's colleclion).

The malerial is nol in a good condition, but the valves present
resemble those of an Amphipleura. DICKIE was of Lhe opinion that
this form was HARVEY's S. implicatum and a slide in the Bril, Mus,
Herb. bearing this name (no. 24412} contains Amphipleura rutilans.
SMITH remarks of Dickie’s material: »this is cerlainly nol S. impli-
catum HARv., the valves being different both in form and striations.
This is confirmed by his drawings which do not show an Amphipleura.
In the absence of adequate material of S. eonfertum, il is impossible
to arrive al a definite conelusion as to its status.

5 — 8. mucosum Kitz. (W. SMm.. II, p. 75, pl. 57, fig. 360). — B. M.
24393 4. Sussex, April 1854.

The valves in these preparations are 20 -28 y long and 57 p
broad: striae 1416 in 10 p. They agree with those of the form
described below as 8. ramosissima var. mucosum (p. 432},

DE Tont (1891 4, p. 285 regards SMITH's 8. muicostm as distinet,
but it resembles S, ramosissima in many respecls,

Another preparalion from Trieste of S, mucosum KUz, in the Brit,
Mus. Herb, (No. 19097} is altogether different from thal ol SmrTm. It
contains 5. Greoidlei and o smaller quantity of Amphipleura rutilans.
The descriplion and figure of S. mucosum given by KUTZING (1844,
p. 113, pl. 26, fig. 9) suggest that this species is Amphipleura rutilans.
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6 — S, Smithii Ac. (W. SM. 1L p. 75. pl. 57. fig. 362). — B. M. 24395—6,
Torbay, Mgrs. Grirrrras.  — Type-spee. in Herb. AG. no 3754,
3757 non 3755

This is a distinet species, often ciled in the literature as a synonym
of N, avenacea (BREB.) CL.

The valves in the Brit. Mus. preparations are about 38 p. long and
8 w broad: the striae are strongly radiating, the median ones irregularly
short and long. aboul 13—16 in 10 p. The preparations are labelled
S, Smithii in SMiTH's handwriting and are probably more convineing
than the description and figure in his book. The laller. especially fig.
362, apply more lo S. ramosissima.

7 — §. torquatum W. SMm. (IT, p. 76. pl. b7, fig. 361). — B. M. 24397,
Devon, MRS. GRIFFITHS.

The valves agree fairly well with those described bhelow as S, ramo-
sissima var. molle (p. 432).
8 —- 8. divergens W. Sy, (11, p. 76, pl. 57, fig. 363). — B. M. 24399.
Lough Larne, DR. DICKIE.

The valves in this preparation agree in all respects with those of
S. ramosissima. This form appears lo have been found only once in
the ubove mentioned localily and at a depth of 5 fm, Tt was referred
to as a separate species mainly owing lo the [lattening ol the sheath
and ils mode of branching (ef. Smirn’s figure). There seems lo be no
adequate grounds for mainlaining it as a separate species by DE Toni
(1891 -4, p. 284) and MiLLs (1933—4, p. 1430),

9 S. Grepillei A, (W. Sm.. 11, p. 77. pl. 58, lig. 364). — B. M. 24401,
Sussex, November 1850,

Valves robust. average length 46 y. average breadth 13 u, up to

68 u. long and 18 4 broad; striae about 20 in 10 p. They agree with

those deseribed on p. 426, bul cerlainly nol with the type-specimens
(no 3758 9! in Herb. Ac.

10 S, molle W. Sm. (11, p. 77, pl. 58, fig. 365). B. M. 22905, Ex-
moulth, M1ss CUTLER.

The valves in lhis preparation are identical wilth those of my
specimens of S, rameosissima var. molle (p. 432).

1t — 8. Ditlwynii Ac. (W. Sm., 11, p. 77, pl. 58, fig. 366). — B. M.
24403, Wareham. — Type-spec. in Herb, AG. no 3735! (Syslema
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p. 101 also no 3698! and 3700! of S guadripunctalum AG.
fconsp. p. 21).

The valves present in the two Herbaria are those of Amphipleura
rutilans (TRENT.) CLEVE (11, 1895, p. 126}. Syrrin's fig, 366 may repre-
sent var. obtusa of thal species (compare with TlusTepT. 11, 1931 —
1937, p. 721, 1ig.71093. ¢; d).

12 — S, implicatum Harv, (W, Sm., LL p. 78, pl. 59, fig. 367). —
B. M. 21106 and 24412, Mrs. GRIFFITHS.

The lwo slides eontain different speeies, and it is doubtiul to
which of them the name applics, especially as SMITH gives no informa-
tion as to the number of striae in S. implicatum. Slide 24406 contains
valves closelv resembling those ol S, ramosissima, and Lhis seems to be
the form which SM1TH deseribes and figures. HARVEY (1841, p. 213) ciles
Micremega setacea KUTZ. as a synonym of S. implicalum, and slides
of lhe former in KUTzING'S collection, likewise, conlain valves resemb-
ling those of S. ramosissima. This is especially true of slide No. 19118
in the Brit. Mus. collection (Micromega setacea KUTZ. var. B. torquatum
[lamv.). most of the valves (about 30 u long; 6 p broad; 13 striae in
10 y) in which are S, ramosissima.

On the olher hand, SMITH's slide No. 24412 contains valves more
like those of Amphipleura rulilans,

13 — S, obtustm GREv., (W. Sm., LI, p. 78, pl. 58, fig. 368). - B. M.
24407, Salcombe. Mrs. GRIFFITHS.

The few valves on this slide are weakly silicified, and the slriae
are indistinguishable. but the central nodules are furcate. This, as well
as size and shape of the valves, suggest that they belong to Amphipleura
rutilans var., obfusa.

14 — 8. ramosissima AG. (W, Sm,, II, p. 78, pl. 59, fig. 369]. — B. M.
24408—9, Torbay. Mrs Grirrrras. — Type-spec. in Herb., AG.

no 3884' (Svstema p. 11).

Almost all the valves in SMmrrir's first slide belong lo S, Grevillei var,
comoides, hul the second contains a few valves which could be referred
to S, ramosissima,

15 S aeiniatum Tarv, (W, Sm.. I, p. 79. pl. 59, fig. 370}.

This species is not represented in SMITICs collection. He does not
give the number of striae, but judging from his fig. (370) the number
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is about 13 in 10 y. MILLS (1933—4, p. 1432) refers S, laciniatum to
Navicula (Schizonema) corymbosa CL., although CLEVE (1. 1895,
p. 26) does nol cite S, laciniafum as a synonym of Lhis species. In
N. corymbosa according to CLEVE the number of striae is 23 in 10 g,
which makes it impossible that S, lacinicdum could be referred to if.

16 — S, parasiticum Harv. (W, Sm., 1L, p, 79, pl. 59, fig. 371). — B. M.
24410, Sussex. April 1852,

Some of lhe valves presenl resemble Amphipleura rutilans, but the
mere frequent ones are like those of 8. ramosissima or ils var. mollis.
SMITH's figure suggests that his deseriplion applies to the second species.
since he does nol usually draw any strine on the valves of Amphi-
pleara-forms which are weakly silicilied. HARVEY's species was, how-
ever, based on Micromega parasiticum Kitz., and KUTZING's lype-
specimens (No. 19115 -21) contain only valves of Amphipleura ruti-
lans.

17 — 8. gracillimum W. SM. (1L p. 79, pl. 59, fig. 372).

No specimens of this species have been available.

C. The Species Collecled during the Present
[nvestigation, The description of these species may be pre-
ceded by the following key: —

I'rustules weakly silicified, siriae visible only under oil immersion system ......
Frustules well silicified, strine visible under ordinary high powers ............ 2.
1. Valve linear with clongate bifurcale central nodule. Amphipleura rutilans
Valve lanceolate with elongate bifurcate central

11170 L1 e L e P SPT ANl Gt REM L A rutilans var, oblusa
2. Valve with transverse stauros reaching the margins. Stauroneis crucigera
Valve wilhout @ transverse SIQUTOS .oy vvuevrsnnenns Schizoneme . ... ... 3.
3. Raphe lerminating shortly hefore the apices, frustu-
UL B o] ) R e e e o P o Rl S. Grevillei
Raphe terminating shortly before the apices, frusiu-
| E RV Ta 1) e e Tt ¥ ol M) b StAMADE A Lo SO S. Grevillei var. comoi-
des
Raphe reaching the-apices: (oiviiiivmii dmme sty samet 4,
4. Striae strongly radiating, the median ones often
irregularly long and short . .......oovenin. o S Smithii
Strine parallel, valve usually 40--70 w long ...... S, oramosissima
pt W s 2030 plong and narrow (4 @) N, ramosissima

yar, muacosum
Striae slightly radiating in the cenlre, valve 22—30 p,
long and broad (7 u) cocieoveomosvcsrarvevnan, S. ramosissina
var. maolle
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Fig. 1. A—B, Amphipleura ratilans, C, var. obtusa: D—E, Stauroneis crucigera,

Amphipleura rutilans (TRENT.) CLEVE, I, 1894. p. 126: HUSTEDT,
1931 1937, p. 720, tig. 1093, a—>b; I'tg. nostra 1, A —B.

Valves bhroadly linear, wilh obluse apices, 20 30 w long, 4—5 n
broad: slrine parallel, very delicale, aboul 24 in 10 . in the middle
of the valve. up lo 34 in 10 y lowards the poles. Frustules erowded
within smooth gelalinous tubes which are 5—10 ¢m long and dark
brown to blackish in colour. The wider tubes enclose up lo 10 or more
rows ol individuals, each surrounded by a distinet sheath of its own.

This species is abundant in the upper littoral bell (rom November
to April, offen occurring in more exposed areas in wet situalions such
as cracks in the rocks, small dilches or shallow pools. It is also found,
to a less extent, epiphytic on the algae of the Fucus spiralis -communily.
Owing to their weak silicification and their growlh in the upper littoral
region. the frustules sometimes assume abnormal shapes, particularly
during dry periods, a feature shared with other species growing at the
same level,

Loc.: Swanage. Poole Bay, Saltdean gap, Margalte.

Var. obtusa (GrREvV.) HusTEDT, 1931--1937, p. 721, fig. 1093, ¢, d.
(Syn. Schizonema obtusum (Grev.) W. Sa.!, 1853—6, 11, p. 78, pl. 58,
fig. 368): Fig. nostra 1, C.

28 Botamiska Noliser 1939,
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Differs from the type only in the more lanceolate valves (1, 17
br., aboul b ).

Loc.: Swanage, Saltdean gap.

Stauroneis crucigera (W. Sm.) HEIB. (Syn.: Schizonema cruciger
W, Sa!, 1853- 6, 11, p. 74, pl. 56. lig. 364); Fig. nostra 1, D—E.

Valves narrow, with pointed ends, up to 100 y long and 12 gy
broad; striae very slighlly radiating, almost parallel, 12 in 10 y. erossed
by delicale longitudinal lines which are about 25 in 10 p. Stauros narrow,
reaching the margins of the valves. Fruslules free or in gelatinous tubes.

The statements as lo the number of striae and the nature ol those
covering lhe stauros vary. PERAGALLO (18971908, p. 55) and CLEVE
(I, 1894, p. 111] give the number of striae as 12 in 10 ¢ as slated in the
above diagnosis. VAN HEURCK (1880—1885, p. 116, pl. 16. fig. 1) as
24, and CARTER (1933, p. 180, fig. 17, 4—06} as 18 in 10 y. VAN HEURCK's
specimens in this respect approach Navicula spicula HICKIE which
CLEVE (I, 1894, p. 111) considers to be closely relaled to Stauroneis
crucigera. CARTER's specimens, on lhe other hand. may belong to a
variety of S crucigera: they were found on salt marshes.

CARTER agrees with VAN HEURCK that the two median striae, which
overlie the staures, are stouter than the rest, but in my specimens
(fig. 1. 1Z) all the striae look alike, The stouter appearance may he an
oplical elfect due lo seattering of the penelraling light in the region of
the stauros so that the overlying strine appear as different from the
rest, This s suggesled when valves resting in dilferent posilions are
examined under high magnifications,

This species was met with only on a few oceasions.

Loc.: Swanage, Bournemouth.

Schizonema Grevillei 1ef. footnote p. 129): Kivrzing. 1844, p. 114,
pl. 26, fig. 4; Smurn! 1833—6, 11, p. 77, pl. 55, fig. 364; Vax IEURCK.
1880 5, pl. 16, fig. 2: PeraGaLLO, 1897 1908, p. 64, pl. 8. fig. 14;
Fig. nestra 2, A—B; Fiy. 3, A—B; Plate I.

Valves lanceolate, with ohtuse ends, usually 4050 . long and

10— 14 y broad. Raphe ending shorlly before the apices: axial area
indistinel, central area small; striae slightly radiating. for the most parl
18—22 in 10 u, those in the middle and those beyond the terminal
pores a little wider apart, towards the poles up to 30 in 10 . striae
crossed by delicate longitudinal lines of which there are 28—30 in 10 p.
Girdle-view with a considerable number of intercalary bands. Chromalo-
phores 2, much indented. plates. Frustules enclosed in thick gelatinous

tubes of dirty grey colour and up to 5 em long.
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A B

Fig, 2. A, Schizonema Grepillei, hahit (1 :11; B, Association of Nitzschia angularis
{a) with Schizonemea Grevillei (b) in the same tube (Photomicrograph).

Var. comoides (W. SM.] comb. nov. (8. comoides AG. in SMITH!
1853—6, 11, p. 75, pl. 57, fig. 358; VAN Hrurck, 1880—5h, pl. 16, fig. 3;
S, apiculatum (AG.) RaBH; S, apiculatum var. divers in VAN HEURCEK,
pl. 16, figs. 4—9; non-S. comoides Ac.!, 1830 2, p. 19.): Fig. nostra 3,
C—1D; Plate 11,

Differs from the type in that the valves are usually between 18 and

"

24 y long and 5—7 w broad. Striae in the middle of the valve 16—18
in 10 1 longiludinal lines about 20 in 10 y.; the median siriae relatively
wider apart than in the type, more markedly radiating and more dis-
tinetly punclate, Cenlral area larger and more rounded.

S. Grevillei is common on British shores and oceurs as a coarser
form. which is regarded as the type. and a more slender form, the var,
comoides. There is some difference of opinion as to the systematie
status of the latter. CLEVE (I, 1894, p. 153) unites it with Lhe lype,
while most other authorities accept it as a separate species. 8. apicula-
tum (AG.) Rasn., of which Gruvow (1880) distinguishes a number of
forms figured in VAN HEURCK. is idenlical wilh the var. comoides as
defined above.
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Fig. 3. A—B, Schizonema Grevillei; C—D. var. comoides; E- G, Schizonema Smithii.

The similarilies and differenees belween the two forms of S. Grevil-
lei neither juslify merging them into one, nor distinguishing them as
twao separale species. They oceupy different levels in the littoral region
differing in the degree of exposure; the type being eommoner in the
mid-lide zone, while the var. comoides favours lhe Laminaria-zone,
where il almost always covers the surlfaces ol the boulders (Pl II).
Withoul microscopic examination var. comoides can be confused wilh
other species of Schizonema, such as S, ramosissima which may oceur
in the Laminaria-zone and has similar flaceid tubes. On the other hand,
the type is readily distinguished by its coarser tubes (fig. 2, A, B) and
characteristic colour.

The slender form might be suspected ol being a seasonal modifica-
tion of the lype, but examination at different times of the year shows
that the average size of valve of each form remains constant. The size-
frequency curves for each (fig. 4) were obtained from random measure-
menls made of a large number of frustules of each form brought from
one and the same locality every time. The data show thal the average
length and breadth of var. comoides is almosl half that of the tvpe,
and that over 70 % of the individuals of the lype are between 40—50 g
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IMig. 4. Size-distribution curves of Schizonema Grevillei and its var. comoides.

OF Schizonema Grevillei A6, deseribed in Consp, p. 19 there are two original
specimens in Herb, Aa. collected by GrevicetE and named Monema comoides GREV,
The first of these (no 37538!) has the name in C. AG’s handwriting and the other
[no 3759 is probably named by GREVILLE. Bolh are idenlical and slides prepared
from each revealed frustules more closely related to S. ramosissima AG. On the
other hand, material by Gmrirritas from Torbay (no 3661! in Herb. Ag.) agrees
with my specimens of 5. Grepillei (p. 426), also with W. Ssrre’s slide in the
Br, Mus. Herh., although Ac. marks GriFrirHs material »Sehiz. Grepillei GRIFF.,
non-AG.s. Unless more original specimens of AGarn's S, Grepillei are discovered
elsewhere, this nomenclature has to he queslioned.
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FFig. 5. Schizonema ramosissima, habit (1 :1).

long and belween 11 -13 . broad, while over 70 %o of the individuals
of var. comoides are 2027 p. long and 5—7 p. broad.

Loc.: Both the form and ils variety are widespread.

S. Smithii C. AG.!; VAN HEuRck, 1880—15, p. 110, pl. 15, fig. 33,
Fig. nostra 3, I (.

Valves lanceolate, with subacule or obtuse apices, 35 60 1 long
and 8--12 y broad. Axial area indistinet; central area elliptical, with
the long axis ol the ellipse transversely disposed; striane strongly radiating
in the middle and of unequal length, converging at the ends of the
valves, 13 -16 in 10 y. finely lineolate.

Vax HEurck gives the number of striae as 1012 in 10 4. while
CLEVE (11, 1895, p. 15) gives it as 10 or 12 (in the middle) to 13 jends)
in 10 e

Loc.: Swanage (in mid-tide zone).

S. ramosissima C. AG."; VAN HEURCK, 1880—35, p. 110, pl. 15, figs.
4—9: PERAGALLO, 18971908, p. 92, pl. 12, fig. 10: CLEVE, 11, 1895,
p. 26. (Syn. & divergens S 1L, 1853—6, p. 76, pl. b7, fig, 363): Figs.
nostrae 5; 6, A—E, J.

This is probably the most common species of Sehizonema on British
shores, It oceurs on ditferent substrata. bul mosl usually on rock. It
lolerales n wide range of habitat between tide limils, bul is more
abundant in the Laurencia-Corellina zone.
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Fig. 6. Sehizonema ramostssuma. A L, variation in size and form of the valve:
I'—G, var. molle (W. SM comb, nop.; 111, var. mucosum (W. SM. comb. now.:
I, abnormal form of frond.

The tubes of 8. ramosissima, which taper at their ends and are
yellowish to golden brown in colour, vary from a few mm to about 10 em
long. The character of the lubes in Sehizoneme scems relaled {o the shape
ol the frustules, the lapering ones of 8. ramosissima being associaled
with narrow lanceolate valves, while the eyvlindrical blunt lubes of
S. Grevdllei are associated with broad frustules with intercalary bands.

One resull of the capacily of S. ramosissima to grow in dillerent
habitals is a wide range of morphological varialion atfecting both the
sheath and the valves. Varialions due to the sheath (ef. for example,
fig. 6, J} have already been mentioned on p. 420; they have led lo the
creation of a considerable number of species and varieties by ecarlier
workers. The valves vary in size, shape and number of striac. They
are usually narrow and lanceolate, with somewhal tapering ends, 40—
70 u long and 7-—10 y broad, striae parallel, 12--13 in 10 p, the two
median ones somelimes slightly shorler than the others (fig. 6, A]. The
valves in fig. 6. B—F show transilions from the normal shape lo a more
elliptical one, accompanied by a gradual decrease in size, becoming
relatively broader; the smaller ones measuring 20 1, long and 6 y broad.
The number of striae also changes, inereasing as the size of the valve
decreases: thus in fig. 6. B. C there are 13-—14 slriae, in fig. 6, D, E
there are 1415, while in extreme cases up lo 16 striae in 10 y have
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been recorded. These transilional forms link S, ramosissima with the
species known as S. molle in which a few of (he median slriae are
slightlv radialing. The difference belween the two is, however. so
small that the maintenance of 5. molle as a separate species musl he
questioned and it is here regarded as a variety of S, ramosissime.

Loc.: widespread.

Var. molle iW. SM.) comb. nov, iS. molle W. Sm.!, 1853—6, II,
p. 77, pl. 58, fig. 365: VAN Hrurck. 1880- 5, pl. 15, figs. 22—24:
CLEVE, 11, 1895, p. 26). (Syn.: S, torquatum W, Sy.! 11, p. 76, pl. 57,
fig. 361). Fiy. nostra 6, I'—G.

Valves 22—30 p. long, 6—38 p broad, striae 14—16 in 10 p.: slightly
radiating in the middle, elsewhere parallel.

This variely especially resembles the intermediale forms of S. ramo-
sissima shown in fig 6. C—E. The valves are usually obluse, but acule
valves like those shown in fig. 6, I, G may also be present.

The gelalinous tubes of this variely show no peculiarities which
could serve to distinguish them from those ol 8. ramosissima, In fact,
the frustules of bolh forms ean oceur in one and the same tube. The
variety is less common than the type.

Loe.: Swanage. Saltdean gap.

Var. mucosum (W. SM.] comb. nov. (5. mucosum W. Sna.l I,
6, p. 75, pl. 57, fig. 360, non-5, mucosum KUTz.!), Fig. nostra 6,

1853
H—I.

Valves 20—30 g long. about 4 y broad, striae 16 in 10 y. The
frustules of this variety are less silicified than those of the type and
appear slightly constricled in girdle-view. The individuals are ecrowded
in the gelatinous tubes,

Loc.: Swanage, Saltdean gap.

IV. Notes on other species.

Opephora marina \GREG.] PETIT: HUsTEDT (1931—1937), p. 136,
fig. 656. (Meridion marinum GREGORY (1857), p. 25, pl. 2, figs. 41— 2
Grunowiella marina GREG. in PERAGALLO (1897-—1908). p. 327. pl. 83,
fig. 4). Fig. nostra 7, A D.

The diatoms referred to this species, specially those from Swanage
possess the following characleristics: —

1. Frustules moslly wedge-shaped in girdle-view.

2. Epiphytic: the individuals occurring either singly or in linear

rows of 2- 6 or more frustules,
3. Slriae coarse: pseudoraphe usually wide and lanccolate.
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Fig. 7. A—D, Opephora maring; E—1, Iwo forms of colony of Fragilaria hyalina;
G—Q, Synedra hyperborea (G— 11, normal Trustules: T—Q, anomalous forms); R—S,
var. parvalae var. nov.; 1 W, Rhotcosphenia marina; X A", Rhoicosphenia Pullus.

In these respects my specimens agree wilh lhe description and
figures of GREGORY above cited. On the other hand, they show a wider
degree of varialion than is mentioned in the literature. The valves. for
example, vary from 10 1o 70 ¢ in length: PERAGALLO (p. 327) gives the
length as 40—60 p and HustepT (p. 136) as 30—70 . The number of
strine i 10w in my specimens is always 9—10, while PERAGALLO gives
78 and HusTEDT 7 4. PERAGALLO's ligure agrees wilh mine in dis-
playing coarse slriae. while HusTEDT's figure is not very lypical in this
respect. On the other hand. his lig. 699. of Synedra investiens resembles
these Opephoras, since the valves are subcuneate and have coarse striae.

The smailer individuals from Swanage resemble the deseriplion
and figure of Grunowiella paroa in PERAGALLO (p. 327).

This dialom occurs in all belis in the littoral region and becomes
abundant in late winter and early spring. Auxospores have been ohserved
in March.
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Iragilaria hyalina (KUTz.) GrouN.; HUSTEDT (1931-—1934) p. 151,
fig, 664, Fig, nostra 7, I7-—F.

This is one of the widespread species in Lhe littoral region. In the
earlv aulumn it occurs abundantly in the Laminaria-zone where il
grows as an cpiphyte on diverse algae and mulliplies rapidly. later it
spreads into most of the other zones, bul disappears from the upper
ones early in spring.

It varies both in size and form of colony. The lenglh ranges from
6 up to 30 p, but the breadth is practically conslant at 3 u. HUSTEDT
(p. 151) gives length 6
striae were nol visible in my specimens,

75 L breadth 2 -3 1L striae 32 in 10 e The

MustenT records only band-shaped colonies, but especially al
times of maximum abundance of the species they may vary considerably,
being band-shaped or zigzag (Fig. 7. I} or even star-shaped like (hose
of an Asterionella (Fig. 7, IZ}. The number ol individuals in a colony
varies from 1 to 10. The colonies are borne on longer or shorter
mucilage-stalks, bul may become detached and pelagie.

Synedra hyperborea GRUN.; HUSTEDT (1931—1937), p. 217, fig.
709, a—i. Fiy. nostra 7, G—(Q.

This diatom is abundant in winter as an epiphyvte on Pylaiella and
Eetocarpus, in the upper littoral region at or just below the level of
Fuens spiralis on the chalk-eliffs al the Saltdean gap.

Valves broadly elliptical or slightly produced at the apices, 12
40 p. long, 4 7 p. broad: pseudoraphe narrow, linear, transapical siriae
delicate, 23—25 in 10 y. The bright vellow chromatophores appear as two
longitudinal rods in girdle-view and cover the whole surface of the valve.

The valves in GrRuNow's drawings reproduced by HUSTEDT ifig.
709, a—e) are more produced at the apices than in my malerial and
the striae are slightly denser (25—27 in 10 ).

The individuals vary markedly in shape (fig. 7. G—H) and there
is a greal lendency for the assumplion of anomalous forms (lig. 7,
I-—Q). This is probably a result of the varving periods of exposure
between successive spring tides.

Var. parvula var. nov. Fig. nostra 7, R—S5.

Valvae minores quam in typo, apice rotundatae, 10—15 y longae,
5—06 p latae.

Valves smaller than in the type, with rounded apices. Length. 10
15 w: breadth, 56 p.

This variety occurs together with the type.



http://Hij.stf.dt

MARINE LITTORAL DIATOMS 135

Rhoicosphenia marina \K{'rz.) GRUN.; HUSTEDT (1931 —1937),
p. 132, fig. 880, a—e¢. Fig. nostra 7, T—W.

This oceurs in the lower litlloral region, usually favouring profected
situalions. such as are afforded by growths among the Frucus plants
or within recesses in the rocks. It is most abundant in spring and
auxospores have been observed in April and May. The form occurring
al Swanage is robust. Valves clavale with rounded ends, girde-view
broad and wedge-shaped, with intercalary bands and sepla. Lengih of
valves usually 35 p: breadth. 7.5 p. Axial area narrow: cenlral area
elliptical. Striae robusl, punclale ifig. 7, U}, in the middle of the con-
cave valve (fig. 7, W) radialing and slightly wider aparl: practically
parallel throughoul on the convex valve (fig. 7, V). Number of striae in
10 y. constant, 14 on the cenlral part of the econcave, and 16—17 on
the convex, valve. The considerable range in number of striae in 10 ¢
recorded by HUSTEDT iconcave valve: 15—20: convex valve: 18 24
was not observed. The two rudimentary raphe-branches figured by
HUsSTEDT were always presenl on the convex valves (fig. 7. V). The
individuals are usually found in pairs on longer or shorter mucilagenous
stalks which are oflen dichotomously branched.

My specimens differ from lhose described by HUSTEDT mainly in
the more robust and less densely aggregaled striae and their marked
radiation in the median part of the concave valve.

R. Pullus M. Scumipt: A. ScuMmibpT (1874--1938), pl. 213, figs.
24—26. Fig. nostra 7, X—Z7, A.

Of this little known diatom I could only find figures in ScuMipT’s
Atlas. The individuals are frequent as epiphytes on Cladophora and
olher algae in the Laminaria-zone al Swanage from Oclober lo April.
but have nol been found in considerable numbers at any one time and
could easily be overlooked.

FFrustules very small, with intercalary bands and sepla; girdle-view
mostly a ecurved rectangle, although slightly wedge-shaped frustules
(fig. 7, X| are not uncommon, Valves linear, 1020 p. long, about 4 y.
broad; the concave valve wilh a transverse fascia (fig. 7, A'). Striae
parallel, 15—20 in 10 y. on either valve. The following dimensions have
been computed from the figures in Scusuint: L, 10—30 u: br., 3 p;
str., 19—20 in 10 y. These are in close agreement with those of my

specimens. SCHMIDT's species, however, seems lo have been oblained
from a fresh water habitat.

Navicula cryptore];hrzfﬂ KtTtz.: HUsTEDT, 1930, p. 295, fig. 496,
Fiy. nostra 8§, A—0B.
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Valves lanceolate, the ends more or less distinetly produced. some-
limes almosl acule as in var. venefa. Striae non-punctate, slightly
radiating in the middle, parallel or slighlly converging lowards the
apices. Axial area narrow, central area small. Chromatophores, in the
valve-view, appear as two plates which are obliquely arranged, the one
in front of the other, Length, 23—33 it breadth, 6 7.5 1 striae 1718
in 10 .

This species is common in fresh or brackish walers, In dimensions,
shape of valve, and density of striation it is much like N. gregaria
DONK. which has been more frequently recorded from salt water and

differs in lhe disposilion of the striae and the shape ol the central area.
According to certain authors the striae are parallel throughoul in N. gre-
garia. but this does not seem to be an adequate distinetion from
N. eryptocephala, sinee in some of the valves of the latter fef. fig. 8, A)
as well as of its var. veneta (cf. fig. 8, C, D) il is difficull lo decide
whether the striae are parallel or slightly radiating. The minute size of
the cenlral area in N. gregaria (cf. CARTER, 1933, p. 180) is met with
also in some frustules of N. eryptocephala icf. fig. 8, B above, also
figs. 437 and 496 in HustepT, 1930 for N. gregaria and N, crypto-
cephala respectively). 1 have relerred my speeimens to the latter species,
mainly because of the absence of longiludinal lines on the valves, a
character which, according to HusteDT. is distinetive for N. gregaria.

N. eryptocephala is found usually from October lo May al Peveril
Point in supralittoral pools with a pIl range of 4.9-—-8.8 in association
with species ol Nitzschia, Stauroneis and Amphora which together with
il form a communily on the surfaces of stones. Il disappears in summer
when the pools generally become full of decaving seasweeds and the
pll shifts to the acidic side. T have also obtained it abundantly in May
from a salt marsh near Shipney Island, Thames Estuary and from Salt-
stone in Devon,

Var. penetfa KUtz.: HUusTEDT, 1930, p. 295, fig, 497, b. Fig. nostra 8,
C—Db.

This variely alwavs occurs togelher wilh the tvpe in the habilals
examined. It differs mainly in its smaller size and less produced ends.

N. viridula KUtz var.? Fig. nostra 8, .

Valves 48 p long, 11 i broad: striae in the centre 10, towards the
ends 1213 in p.

Individuals such as shown in fig. 8, E were occasionally found in
collections made from the littoral region at Bournemouth. They differ
from the type, which oceurs in fresh or slightly brackish water, in the
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Fig. 8 A~ B, Navicula cryptocephala; G D, var, veneta: E, Navicula viridula var.?;
I, Navicula digito-radiata var.?; G K, Navicula sp.; LN, Amphora sp.; O -Q,
Nitzsehia frastufum var?; R—S, Nitzsclia sp. (1), T—B', Nitzschia sp. (2).

strongly radiating siriae which are, moreover, more densely arranged
lowards the ends of the valves where they become convergent. The axial
area is very narrow and the cenlral area is large and rounded.

The diatom resembles N. rhynchocephala var, amphiceros KTz,
from which it differs only in the density of the striae (8—10 in 10 p
in var. amphiceros). Both CLEvE (11, 1895, p. 15} and PERAGALLO
118971908, p. 94) poinl out thal N. viridula and N. rhynchocephala
are difficull to distinguish since there is a large number of inlermediate
forms that grade into one another,

N. digito-radiata GREG. var.? Fig. nostra 8, I.

Valves 39 u long, 11.5 yu broad; striae 11 in 10 g This variety
differs from the type in ils mueh smaller size and rather denser striae.
The average length of the valve given above is considerably below Lhe
minimum recorded (50 w) for the species.

The variety occurs in the mud-community al Whitstable.

N. sp. Fig. nostra 8, G—K.

This diatom was found in a small pool in the Porphyra-zone on the
southern face of Reef 11 (Peveril Point), which is well exposed o wave-
action. Il occurs together wilth other diatoms and blue-green algae on
the sill at the bottom of the pool.

Valves lanceolate wilh obtuse ends, inflated in the middle, weakly
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silicified, 2049 p long and about 11 y broad. Central arca small,
oblong, with approximated eentral pores. Axial area narrow. Girdle-
view withoul inlercalary bands, Striac delicate, parallel, non-punctate,
30—32 in 10 p, only visible with difficully owing to the weakly silicified
nature of lhe valves,

The striae distinguish this species [rom olher Naviculas with valves
of a similar shape (e.g. N. laevissima (K{Tz.) GRUN. in PERAGALLO,
1897 - 1908, pl. 8, fig. 25). Deformed valves, such as thal shown in
fig. 8, J are not infrequent. So far 1 have been unable to refer this
species o any of those deseribed in the lileralire.

Amphora sp. Fig. nostra 8, L--N.

This delicate Amphora occurs in the spray zone on the chalk-cliffs
at Saltdean gap in association with Nitzschia sp. 12) (see below). The
individuals, which often ocecur aggregaled in groups. grow directly on
the chalk.

Valves very small, 8
ends. Striae delicate, slightly radiating, non-punctate. 22 -23 in 10 .
Raphe straight, central nodules dislinel.

The shape of the valve resembles that of A. exigua GREG.. but lhe
latter is larger and the striae are less densely arranged (12- 18 in 10 y).
In the densily of the striaton, this Saltdean speecies approaches two
others, viz.,, A. fluminensis GRUN., (Str. 21 in 10 p; cf. PERAGALLO,
1897—1908. p. 230) and A. nana GREG. (=A. elliptica (Ac.) Kirz.:
str. about 20 in 10 y: cf. GREGORY, 1857, p. 38) bul differs from hoth
in lthe shape of valve.

Nitzschia frustulum (Ktrz.) GrRUN. var.? (el. var. subsalina Hu-
STEDT: 1930, p. 414, fig. 796). Fig. nostra 8§, O--Q.

This Nitzschia occurs in supralitloral pools at Peveril Poinl in

15 u long, 23 u broad, with subcapilale

association with speeies ol Navicula, Amphora and Stauroneis. Valves
very small, linear o lanceolate, with produced ends, length: 13 15 .
breadth: 3 4 . Siriae distinet, parallel, non-punctate, 27 29 in 10 e
Carinal dots 1416 in 10 w.

The specimens seem to agree with the var. subsaling in size,
density of striae and number of carinal dols in 10 w. In var, subsalina,
however, the valves have blunt ends which are not produced as in my
specimens.

Nitzschia sp. (1). Fig. nostra 8, R 5.

This species is associated with the above form of N. frustulum
especially in autumn. Valves aboul 36 u long, 4 p. broad, lanceolate,
slightly constricted in the middle, ends rosirate to rostrale-capilae.
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Keel marginal, carinal dols transversely elongated. about 14 in 10 1.
Transverse striae indistinel.

The species deseribed and figured by PERAGALLO (1897 1908,
p. 276, pl. 71, fig. 12) under the name of Hantzschia hyoalina GRUN.
shows some resemblances o my specimens; the valves are 45—65
long, the carinal dots 12—-14 in 10 p. PERAGALLO’s descriplion and
figure are, however, too inadequale to admit of identilication.

Nitzschia sp. (2). Fig. nostra 8, T—Z, A", B’

This Nitzschia inhabils the spray zone on the chalk cliffs. im-

parling a faint green colour to the subsiratum. The colour is due to
two olive-green chromatophores (fig. 8. T) which lie in the longitudinal
axis slightly separated from one another. This species can grow at a
level up to 3 feet above the Fndoderma-Chrysophyceae bhell on Lhe
chalk, particnlarly in winter. It disappears from this level in summer,
The valves often show abnormal shapes which may be a result of the
exposed habitat.

Valves weakly silicified. small, 18—30 (usually 24—28) . long,
4-6.5 . broad. linear (fig. 8, T) to lanceolate (fig. 8, B'), straight or
slighlly sigmoid (fig. 8, Z), often slightly constricted in the middle, the
conslriction being on the side of the keel (fig. 8, W), on the opposile
side (fig. 8, X} or even on bolh sides (fig. 8, U), Keel marginal, carinal
dots lransversely eclongated, 14—16 in 10 y. Striae delicale, non-
punclate, 28 31 in 10 p.

So far 1 have been unable to refer this species lo any ol the Nitz-
schias deseribed.

Summary.

The distribution of littoral diatoms on the three main tyvpes of coasl-line
investigaled (piz. rocky shore, calearcous shore and mud-flats) is given in tabular
form: 77 species and varietics have been recognized from the first and 54 and 56
respectively from the ather two lypes of shore-line,

The Naviculeae are better represented on the mud-flats: the Tabellaricae,
Fragilarieae, Cocconeideae and Achnantheae, on the other hand, are much maore
frequent on the more solid substrata,

FForms which are either little deseribed or possess wider variations from the
tvpes are deseribed and figured.

A detailed account on the British species of Schizonema is given, This is based
on examination of W. Ssrre’s herbarium specimens in the British Museum, as well
as of fresh malerial collected by me. Of the 17 species of Sehizonema deseribed and
figurcd by Ssiirn, 5 are recognised as varieties of others and 5 are referred to other
species, mostly to S, ramosissima C. AG, or to Amphipleura rufilans (TRENT.) CLEVE.
The two type-specimens of S, Grevilled in Herb, AG, are found to belong to 8. ramo-
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sissima, The sltatus of the genus Dickieia is also considered. A key lo the marine
species and varielies which oceur in gelalinous lubes is given.

In conclusion I have pleasure to express my greal indebledness to Prof, F. .
Frirsch, I°. R, S, Tor his guidance and help throughout the course of this investiga-
tion, Graleful thanks are also due to Mr R. Ross (British Museum. London:. amd Lo
Fil. lie. ArNe HASSLER (Bolanical Museum, Lund) for assisting with type-specimens
of Schizonema. To the aulhorities of these museums | tender my sincere thanks for
the facilities rendered to me.

Literature cited.

Acanrnn, C. (1824, Systema algarum. — Lund.
11830~ 82} 1, Conspectus crificus diatomacearuin, Lund,

ALeem, AL AL (1949], Distribution and ecology of British muarine littoral diatoms, —
Journ, Feol. (in 1he press).

CARTER, NELLIE (19331, A comparalive study of the algal flora of two salt-marshes,
1. — Journ. Ecol.,, 21, 170—201.

Creve, P T. (1804), Synopsis of the Naviculoid diatoms, I. — K. Svenska Vetensk.
Akad. Handl,, 26, No. 2.

— (1895}, Synopsis of the Naviculoid diatoms. 1I. — Ibid., 27 No. 3.

DE Toxi, G, (1891 4). Sylloge algarum. — Palavia.

GHAzZZAWIL I, M. (1933}, The littoral diatoms ol the Liverpool and Port Erin shores.
— Journ. Mar. Biol. Assoec., 19, 165.

GREGORY, W. (1857). On some forms ol marine diatomaceae found in the Firth of
Clvde and in Loch Fyne. - - Trans. Roy. Soc. Edinb. 21, 1 70.

Grenow, A, (1880). Vorlaufige Bemerkungen zu einer systemtischen Anordnung der
Schizonema und Berkeleya Arten, mit Bezug auf die in Van Heurck's Dialo-
meenllora von Belgien verdffentlichlen Abbildungen der Frosteln auf Tafel XV,
XVI und XVIIL Rot, Centralbl., 4, 1506 1520 und 1585—1548.

Harvey, W, H. (1841). Manual of the British Algae. London.

HEmERG, P. A, 11863). Conspectus criticus dintomacearum danicarum. — Copen-
hagen,

HustepT, . (1930). Bacillariophyta. — Sisswasserflora Mitteleuropas, 10. Jena,
(1927—1930). Die Kieselalgen. Rabenhorsl’s Krypt. Fl. 7, part 1, Centricae,

1 920, Leipzig.

— (1931 —-1937). Die Kieselalgen. Rabenhorst's Krypl. Fl. 7, part 1I, Pennatae,
1-—736. Leipzig.

Kirzing, F. T, (1864, Die Kieselalzen, Bacillarien oder Diatomeen. — Nordhausen.

Lusp, J. W G. (1945), Observalions on soil algae. The ecology. size and taxonomy
of British soil diatoms, 1. — New Phyt., 44, 190219,

Mioes, I, W, (19334). An index to the genera and species of the Diatomaceae,
[ 1II. — London.

PERAGALLO, LI el M. (1897—1908]. Dialomées marines de I'rance et des districts

marilimes voisons I, IT {text and plates}. — Grez-sur-Loing.

RaBENTTORST, L. (18648}, Flora europaea algarum. — Leipzig.

SeHMIDT, A, (ed. in part by HUsTEDT, F.| (1874 1938). Atlas der Diatomaceenkunde.
— Leipzig,

Ssurri, W, (1853 61, A synopsis of the British Diatomaceae. 1, 11 London.

VaN HEURCK, H. (1880 - 5). Synopsis des diatomées de Belgique. —— Anvers.



BOTANISKA NOTISER 1949, HAFTE 4. LUND

Smirre uppsatser och meddelanden.

Kobresia simpliciuscula funnen i Lappland.

Under en exkursion lill trakterna vister om Ovre Altsvaltnel i nordviist-
ligaste hornet av Lycksele Lpm patriffade jag sistlidna sommar en for Lapp-
land och norra delen av skandinaviska fjillkedjan ny fjillviixt: Kobresia
simpliciuscula (W) Mack. Lokalen iir beligen inom del timligen flacka fyllit-
omriadet nordviist om [jilltopparna Meskel och Gabbi. Pa sydsidan av en
mindre fjalltopp, som hdjer sig nagot hundratal meter dver hogslittens plan,
viixer, pa 980 m:s niva, inom en via av ca 12 m?, etl 30-1al exemplar av Kobresia
simpliciuscula. De flesta exemplaren var ferlila. Bergarten utgores hiir av kalk-
tyllit, och si gott som hela fjillet bir en artrik Dryas-vegetation. Kobresia
simpliciuscnla - lokalen @ beliigen 1 en myeket starkt sluttande sydvistexpo-
nerad backe och ligger i den zon, diir backkronets vinderoderade, torra och
ganska ortfattign Dryas-hed birjar att overgd i skyddssidans ortrika iings-
samhiillen. Arten viixer hiir betydligh torrare in pi andra lokaler, diir jag setl
den. Exemplaren iir ocksi synnerligen smaviixta, mindre fin 10 cm.

Foljande vegelationsanalys, som representerar 1 m? inom det parti, dir
Kobresia simpliciuscula visade higsta tickningsgraden, illustrerar standortens
torra karaklir:

Dryas octopetala .. ......... vamen A GQTER FIPESITIS o oee vk 7o
Empelrum hemaphroditum ...... 1  Salix reticulata . .............. 1—
Kobresia simpliciuscula .. ........ 1 Saxifraga oppositifolia . ... .. om B—

Forutom dessa arter forckommer inom hela den yta pa ea 12 m?, diir Kobresia
simplictuscula vixer, fiven {6ljande, vilka dock inte nir nagon storre licknings-
grad: Festuca ovina, Carer vaginala, Kobresia myosuroides, Clhamorchis alpina,
Silene acanlis, Polygonwm viviparum, Thalictrum alpinam, Sarifraga aizoides,
Vaceinium uliginosum, Oxglropis lapponica, Buarlsia alpina och Saussurea
alping. Hela detta kalkrika omride viister om Ovre Altsvaltnel hyser en mycket
rik flora med arter som Rhododendron lapponicum, Braya linearis, Minuartia
ribella, Carer macloviana och Arenaria norvegica (Ruse 1948).

Kobresia simpliciuscula har tidigare i Skandinavien endast varit kiind
fran fjallkedjans sodra delar och har dirfor riknats som en god representant
for den sydligt unicentriska gruppen av fjillvixter. Artens nordgrins var

29 Rolaniska Noliser 1949,
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Fig. 1. Kobresia simpliciuscula - lokalen vid punkt 1043. Lokalen #r en ganska

torr sydvistexponerad backsluttning dar Dryas octopetaln dominerar. Bilden dir dock

tagen sedan denna art dr utblommad. 1 hakgrunden skymiar Nedre Allsvattnet,
Foto: forf, 12, 8. 1949,

tidigare beliigen inom Skickerfjillen i Kalls socken, Jimtland och vid Snisa
i Nord Trindelag [TENGWALL 1913, LAGERBERG 1948). Det bor hiir pipekas
att Skitckerfjillslokalen édr beligen pa Burvattsklumpen inom nordligaste delen
av Skiickerfjillsmassivet och inte milt i detta massiv, som utbredningskartorna
anger. For eft tiotal ar sedan upptiicktes vidare Kobresia simpliciuscula i norra
delen av Kuusamo (KoTimaiNnenN 1947). Denna lokal ligger numera alldeles
vid griinsen Ul Sovjel-Unionen. Konservator (JaEREVOLL, Trondheim, har
meddelat mig, att exemplar av Kobresia simpliciuseula frin Finnmark insam-
Iade av DEINBOLL finnes i norska muscer. Di denna kollekt saknar varje lokal-
uppgift uléver »Finnmarks har den ansetls feletikellerad och ej beaklals, De
hida fynden i Kuusamo och Lappland dkar emellertid starkl sannolikheten for
att dessa exemplar verkligen skulle hitrrora frin Finnmark. Det bor i detia
sammanhang nimmnas, att arten férekommer bade pa Grinland och Spetsher
gen, Del forefaller dirfor ganska troligl, att yUerligare fynd av Kobresia sim-
pliciuscula i framtiden kommer alt giras i Lappland eller Nordnorge, Oaysell
denna gissning kan dock redan nu siigas. att Kobresia simpliciuscula inte lingre
kan anses vara nigon god represenlant for den sydligl unicentriska gruppen
av fjallviixter i Skandinavien. Den nya lokalen i norra Lycksele Lappmark
misle enligt min mening representera elt sirskili utbredningsomrade, skilt
frin det stora svdliga genom en verklig lucka. Att arten skulle ha [orblivit
cupptiickt saviill i sédra Lappland, som jag sjilv ganska noga undersikt, som
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inom sodra Nordland, dir Ove Danur pa sin tid hesokte de [lesta {fjillen,
anser jag mindre sannolikt. Dessa omriden ir ocksa mer in tillviickligt kalk-
rika [or att Kobresia simpliciuscula skulle kunna viixa dir. En langspridning
fran det sydliga utbredningsomradet till nordligaste delen av Lyeksele Lapp-
mark dir i och for sig inte otinkbar men maste i ett fall som della anses
mindre sannolik, Artens vidstriickta men starkt splittrade totalutbredning, som
omfattar Fennoskandia, Storbritanniens berg, Skottland, Spetshergen, Gron-
land, Pyrenéerna, Alperna, Kaukasus. Mindre Asien, NW Himalaya, Central-
asiens berg, Amerika fran Alaska till Ellesmereland och Newfoundland saderut
till British Columbia, Alberta, norra Hudson Bay och mynningen av Sk
Lawrence River, samt isolerade lokaler i Colorado, anses tyda pa hoyg alder
och en dtminstone under nutida forhiallanden liten spridningstormaga (ITULTEN
1942, LAGERBERG 1948, Den nva lokalen dir beliigen inom det nordliga utbred-
ningsomradet for dtskilliga bicentriska arter, och man skulle dirfor mahinda
ha lillricklig anledning all rilkna Kobresia simpliciusculas ulbredning i Skan-
dinavien som bicentrisk., En dylik form av bicentrisk ulbredning, omfattande
ett stort sydligt ulbredningsomrade samt en isolerad, nordlig lokal si langl
soder ut sem i mellersta Lappland. dr emellertid inte forut kiind i Skandina-
vien, dir i stillet det motsatia forhallandet, ett stort nordligt och ett litet
sydligt utbredningsomrade iir representerat av atskilliga (jillviixter. Aven om
ulbredningsluckan i fallet Kobresia simpliciusenia uppgir Il v hela bredd-
arader dr den dock mindre dn vad som i allmanhet dir fallet di det giller
bicentrisk utbredning hos skandinaviska fjillvixter.

Den nuvarande utbredningsbhilden av Kobresia simpliciuscula inom Skan-
dinaviens fjillomride ir limligen unik men foreler dinda vissa patagliga
likheter med den av Poa lara ssp. flexnosa (=Poa flexinosa) (NANNFELDT
1935 sid. 56). Salunda ligger for bada utbredningens tyngdpunkt inom syd-
ligaste delen av Skandinaviska [jillkedjan. Vidare har dven sistniimnda art en
viss antvdan (ill bicentricilet med ectt stort svdligt och eft mindre nordligt
uthredningsomrade. Slutligen div bada arternas nordgriins beligen inom samma
omriden, nordligaste Lycksele och sydligaste Pite Lappmark. Till denna ut-
hredningstyp ansluter sig i viss mian dven Ranuncolus platanifolins (FRIES
1948).

Fullstindig lokaluppgift [6r Kobresia simpliciuscula i Lyeksele Lapp-
mark: Lycksele Lpm. Sorsele sn. Sydsidan av hojden 800 N om p 1043 (5 ki
VNV N iindan av Nedre Alisvatinet).

Summary,

Kobresia simpliciuscula found in Lappland.

{South Lappland at about lat. N 66 ).
Last swmer the author found Kobresie simpliciuscule (Wa) MACK. in
the district southwest of Lake Ovre Altsvatinet in the northern parl of Lyck-
sele Lappmark (par. of Sorsele). At about 980 m allitude some 30 specimens
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were found within an area of 12 m® In this district calearcous phyllitic rocks
are most common. Earlier Kobresia simpliciuscula was known only from the
southern part of the Scandinavian mountain-range with a northern limilt at
aboul lal. N 647,

Uppsala, Vixtbiologiska Institulionen, oktober 1949,

O1.oF RUNE.
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Kalklaviloran vid Humlends i Kristdala (Kalmar ldn).

Smiland dr i stort sett uppbyggt av kalkfaltiga bergarter och jordlager,
vilkel siitter sin priigel pa floran, ocksa lavfloran. Detta giller dven land-
skapets ostligaste del, Kalmar Iin. Trots niirheten till Oland saknas dir efter
nuvarande kinnedom kambro-silurens kalkaviagringar i berggrunden (i varje
fall gi de ej i dagen). S84 mycket intressantare ur bolanisk synpunkt édr dirfor
forekomsten i niimnda lin av et mindre morinstrik delvis uppbyggt av
kalkstensblock (huvudsakligen orthocerkalksten). Denna sedan linge kiinda
kalkforekomst dir beliigen pd sydsidan av sjon ITumeln i Kristdala socken,
fagelviigen e:a 17 km NV om Oskarshamn. Forekomslen ifraga blev botaniskl
undersokl forst ar 1921 ay Rikarp STERNER, vilken i Bobt. Nol. samma ar
bekantgjorde resultaten. Sedan synes intel ha publicerats om denna lokal,

I samband med min sedan flera dr pagiende undersokning over laviam,
Collemataceae och speciellt sliktet Collemea besokle jag forliden vir Oland,
och pa hemviigen diirifran gjorde jag (30/5) en avslickare till ndmnda isole-
rade kalklokal i Kristdala. Avsiklen var friimst atf kKonstatera eventuella fore-
komster av Collema-arter pa kalken. Dock begagnades diven Lillfillet att fore-
taga en hastig invenlering av alla upptriidande kalklavar. Dylika studier over
i ctt eller annat avseende isolerade omriden ha ju sitt slora intresse, bla. for
bedmning av vixternas spridningsformaga. Toreliggande lilla undersikning
utgdr samtidigt elt komplement till STErRNERS ndmnda uppsalts, som blott be-
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handlar Kirlviixter och mossor. Tilliiggas bor, atl niirmasle kalkférekomster
ligga pa nordligaste Oland, e 4 mil avligsna,

Beltriffande omradets allménna beskaffenhet hénvisas HIL STERNERS
uppsats och dir anford litteratur av geclogisk art. Hir skola blolt nagra
delaljer framhallas, Kalkblocken firo spridda Gver ett relativt vidstrickt om-
rade. Min undersokning koncentrerades till de rikaste foreckomsterna, pa asen
ett stycke 50 om girden Humlenis. Blocken ligga hiir sirddda eller delvis
hopade i ett par lovskogsklidda beleshagar med dppna glintor, inom vilket
omrade dven bloek av silikatbergarter finnas. I trdd- och buskskikten inga
hiir bla. ek, bjiork, alm. lénn, hassel. hagtorn, slan, olvon, mibir, Rosa och
en men blott enstaka barrtriid (gran, tall}. Ortvegetationen fir delvis rikt ut-
vecklad pa ej dppna vtor. Kalkblocken dro ritt talrika, av vixlande storlek
och ofta blott delvis uppstickande ur de 16sa jordlagren: de iiro beskuggade
cller exponerade, delvis slarkt vitlrande samt ofta ritl myckel mossklidda
{dock linnas dven fria vior).

Vid min invenlering av lavfloran pia kalkblocken lades salunda stbrsta
vikten vid forekommande kalklavarter. alltsd arter helt eller 1 huvudsak
bundna till starkt kalkhaltigt underlag. Listan &ver dylika, som icke gir an-
sprak pi fullstiindighet, upptager 23 arter. Av dessa ha dock (re bloit kunnat
bestimmas il sliktet {en Verrncaria, en Arthopyrenia, en Lemmopsis, de
hiida sistniimnda antagligen nyva arier]. De dvriga dro:

Verrucaria calciseda DC. — LExemplaren tillhéra nidrmast v. crassa
(Mass.) Arn, Med hiinsyn till bilen stiimma de vill dverens med Awzi, Lich.
rar. ven. 135 i Herb. Ups. (s.n. »Sagediar crassa Mass.: saml av MASSALONGO
vid Grezzana och antagl. isotyp av Verracaria erassa Mass.) och ARNOLD,
Lich. exs. 197 i Herh, Ups. s, Verrucaria calciseda v. crassa (MAss. ?77); saml
av ArNorp vid Fichstaett 1861], men apothecierna sakna den ringformiga
hialkant, som exempl. 1 ARNOLDs exsickal besilla.

V. muralis Ach.

V. nigrescens Pers, — Allmién.
Thelidinm amylacerm Mass, - Sparsam pa ett block tills, med Verr.
nigrescens. — Bal tunn. ljusbrun. Apoth. 0.2 0.4 mm breda, & insiinkta;

asci = brett klubbformiga: sporer dvervigande 2-cell, 34—40 X 1517 p.,
Microglaena muscornm (Fr.) TH. R,
Diploschistes bryophilus (Enni.) ZanpLpr.
Lempholemmma myriococenm  (Acn.) TH, Fr. — Sporer dverviigande
ovala {14—17 > 8,5—10.5 p), enstaka klolrunda (c:a 10,5 u.).
Collema tunaeformme [Aci.) AcH, em. DEGEL. |[syn. C. furoum (Acmo.)].
— Lokait t@ml. rikliz. Atminstone mestadels steril. Pa balen upptriider stiillvis
en sparasit» [sannolikt Arthopyrenia (Didymella) pulposi (Zorr). det. R, SAn-
TESSON],
Placgnthinm nigrum (Hups.) 5. Gray., — Alimiéin. Ofta riki e, ap.
Peltigera lepidophora (NyL.) VAN, — Sparsam pa eft block. Steril.
Bacidia mascorum (Sw.) Mubpbp.
Cladonia symphycarpia (FLK.) Arn.
Acarospora glaucocarpa (WaG) KORB.

Steril.



http://Zahi.br

446 SMARRE UPPSATSER OCH MEDDELANDEN

Lecanora (Asp.) calearea (1) Sommunrr, — Blott v, contorta (TTOFFEM.)
HEPr iakitagen och riitt sparsaml,

L. {Asp.) Hoffmannii (Aci) ML, Ara,

Candelarielln aurella (Horrsm.) Zanonn, Sparsam pa ett block., Sporer
8 bal daligt uthildad.

Protoblastenia monticola (ACH.] STEINER,

Caloplaca stillicidiorum (VAnL] LyNGE.

C. variabilis (PERs.) TH. Fr.

Rinodina Bischoffii (IHEPP] Mass, Blotl v. protuberans KORrRB., som
lokall ar timl, riklig,

Den intressantaste laven ar utan tvivel Lemmopsis-arten. Av detta colle-
matacé-sliikte dfir forut blott en representant Kiind fran Sverige, fran Runmard
(pa jord, se DEGELIUS 1 Sv. Bol, Tidskr. 42, 1948, s, 71}, I brist pa jimfirelse-
material har tyviirr finnu inlet av dessa prov med siitkerhet kunnat idenlificras
il arten (formodligen fro de biada nyaj: en niirmare utredning av detta foga
kinda sliikte ingar i mina nirmaste framtidsplaner.

Bland de niirmare identifierade arterna iir ingen mer miirklig. Med un-
dantag for Pelligera lepidophora (som ej iir kiind frin Oland) och mijligen
den ritt sillan samlade Thelidium amylacenm (som ofta [Grviixlats med andra
arter av sliktet) diro samilign gemensamma [6r Oland och fastlandets kalk
omraden. Nagra annars vanliga kalkarter antriiffades icke, sasom Dermafo-
carpon rufescens, Cladonia pecillum  (alminstone ej typisk], Lecanora dis-
persa, Protoblastenia rupestris (coll.), Blastenia lencoraea. Dock dir anlalet
redan nu kiinda kalkarter bland lavarna pa denna lokal ovanligt higt i jim-
forelse med forhallandet hos kirlviister och mossor, Enligt STERNER [innes en
enda kalkart inom vardera gruppen, nimligen Cornus sanguinea resp. Mollia
(Tortella) inclinata, — Sislnamnda bestiimning (gjord av MepeLivs) dr dock
felaktig och avser den diven till kalkarterna hirande Tortella torluosa (AL-
BERTSON, (")sh'rplsui:l hed, 1946, p. 197). Vad mossorna betriffar ha STER-
~NERs krav varil viill stringa; ytterligare nagra arter bland de av honom upp-
riknade frin kalkblocken torde nog fd riknas hit, frimst de myeket starkt
kalkgyvnnade Barbula rigicdhile, B. rubellu (=recurvirostris), Ditrichum flexi-
canle, Grimmia pulvinata, Leersia extinctoria (— Encalypta valgaris).

Aven andra lavarter {en del nigol kalkgynnade) forekomma pa kalk-
blocken, siisom Leploginm lichenoides (allmiin). L. sinuatum, Peltigera canina,
P. rufescens, P. scutata, Lecidea vulgaia Zanienr., em. 11, Maan., Catillaria
(Sentula) epiblastematica (pa balen av de tvit forsiniimnda Pelligera-arternal,
Cladonia [olincea v, aleicornis, CL furcala, Gl pyridata, Lecanora Hagent,
Caloplaca lithophila 1. MAGN,

Lavfloran pi annat underlag in kalkstensblocken fdgnades blott flyktig
uppmiirksamhel. Pa en vogre ask i lovskogskanten vid den Tilla viigen anlviif-
fades Collema occullaium och Leptoginm terelinsculum, pa silikatstensblock
blLa. Pertusaria lactea.

F.6. kan niimnas svampen Schizophyllum commune pa dida nerfallna
grenar av ek.

Uppsala, Viixtbiologiska Institutionen, i okt 1949,

GUNNAR DEGELIUS,
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Ny svensk lokal f6r Chara strigosa.

I Bot. noliser 1940 har jag i en artikel » Einige Characeenbestimmungen
HI» anlirt fyra svenska lokaler for sagda art. nimligen tva frin Dalarne,
en fran Jimtland och en fran Torne lappmark. Tre av dessa fynd hade gjorts
av docent G, Lodayyar, Uppsala. Arten var da forut icke kiind fran Sverige,
om man undantar dess tillfalliza torekomst pa 1860-talet i en vattensamling vid
Akarps station 1 Skane, dit den vill pa nagot sitt hade blivit ford av flyti-
faglar frin lokal i alplinderna,

Nu har jag nyligen haft lill bestimning ett par characeer, tagna detta ar
i Jimbtland av amanuensen Sv. O. BionEsan, Uppsala, av vilka den ena be-
fanns vara Ch. strigosa A, Br. Lokalen var Strom sm, Annenis, Djuptjirn,
Exemplaret var vil ulvecklal, timligen starkl inkrusterat samt synnerligen
titt besatt med taggar. Sistniimnda forhallande dr det {6r arten lypiska, men
den kan ocksa forekomma i glestaggiga former eller niistan utan taggar.

Av de saledes hittills gjorda fynden kan man formoda, all Ch. strigosa
A, Br. icke dr sa Overmattan siillsynt i de nordlizare delarna av vart land
fran och med Dalarne och vidare uppat. Den dr att soka i mindre sjoar i
bergstrakter, om vatinet dir inuchaller Kolsyrad kalk. P4 senaste tid har det
funnits att den har uthredning i dstra Finland och niirgriinsande delar av
Ryssland.

Q. J. HassLow.

Anmdérkningsvdarda vixtiynd i Genarps socken i Skane,

Undertecknad har under dren 1946—48 inventerat floran i Genarps soe-
ken, beligen cirka 3 mil dster om Malmé pa viistsluttningen av Romeleasen.
Socknens areal dr 65 km? varay 31 km? dker, 21 km? skog och 2 km? sji
(ILickebergasjon och norra delen av Bjorkesikrasjon). Foljande [orieckning
upptar de iakitagelser, som gjorts Over forekomsten inom omriadet av mera
sitllsynta eller pa annat siitt intressanta kirlvixter. Nomenklaturen foljer
IIyraxner: Forteckning dver Skandinaviens vixler, 1. Karlvixter. Lund 1941,
Lokalangivning efter generalstabskartan 1 skala 1 : 50 000,

Actaea spicata 300 m V SL Murarehus. bokskog: 400 m ONO Lerberga,
fuklig bokskog vid biick.

Alltum ursinum — 400 m SV Mecklenborg, fuktigt strak i bokskog.
Alyssum Alygssoides staticnsomradel i Genarp; har liksom dvriga ruderat-

viixter pa och kring jirnvigen Malmio—~Genarp fatt 6kad spridning, sedan
trafiken och dirmed ijordninghiallandet av  jirnvigsomridet upphorde
sommaren 1948,

Andromeda Polifolic — 600 m V Agarnchus, évergangsrikkirr (enl. WarLn-
HEIM & WEmnARCKs terminologi i Skiines myriyper, Bol. Not. 1943);
100 m SV Nyméollehus, dvergangstattigkiirr; 1.5 km S8V Genarps kyrka,
hjorkbevuxet extremfatligkérr,

Berterooa incanag — vanlig pa sundmarkerna i och kring Genarps sambhille.

Botrychinm Lunaria 600 m ONO Amalienborg, Corgnephorus-hed {funnen
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ay docent I WeEmMARrck): 600 m V Mollehejdehus, filadsmark pa
Genarps slittter.

Bromus ercetus —— 300 m N Olstorp, grusslint vid viig.
B. tectorum — stationsomridet i Genarp.,

Camelina microcarpn — Toppeladugirds station,

Cardamine bulbifera — forekommer endast i ett begriinsal omrade runt Hicke-
bergasjon med tyngdpunkt dster om sjon, diir arten pa senviren domi-
nerar i ingshokskogens fiallskikt,

€. hirsuta 900 m OS8O Olstorp, i liten lovdunge; 500 m O Ledholmshus,
vid hitek pa Genarps sliller.

Carex arenarie —— vanlig pa sandmarkerna kring Genarp,

C. ericelorum ctl 10-tal lokaler pa sandmarkerna kring Genarp.

C. Hartmani — 800 m ONO Ledholmshus, i rikfukting tillsamman med bla.
Hypericum tetrapterim och Orchis majalis.

-~

0. lepidocarpa — i Hijeis dalgang N Genarp, Hiir utbreda sig pa bada sidor
om an (delvis i Godelovs socken) de arfrikaste extremrikkiirren inom om-
radel med forckomster av bla. Carex caespitosa, [lucca och paniculata
[dominerande), Epipactis palustris (enda lokalen i socknen), Glyceria
plicata, Hypericum tetrapterum, Orchis majalis och strictifolia samt
Primula farinosa.

€. limosa -~ 100 m SV Nyméllehus. Denna i Sydskine myckel sillsynta starr-
arl [orekommer hir i ett Tattigkiice tillsamman med Andromeda, Calluna,
Carex fusca och rostrata, Drosera rotundifolia, Eriophorum vaginafum
och Vaceinium Oxyeoccos.

€. riparia — vid Hickebergasjins striinder och i del stora kiirret V. sjon.

Cerastinm glomeratum pia grusig mark strax S Ilickeberga slott,

Chaenorrhtinum minus — jarnvigsomridena i Genarp och Toppeladugird.

Chenopodium polyspermum — stranden av Hiickebergasjon strax § slottet.

Cladinm Mariscus 3 lokaler (Bot. Nol. 1949 sid. 127—130).

Corydalis cava — 100 m ONO Lerberga, den rikaste fingsskogslokalen i sock-
nen. Corydalis vixer hiir i ett 50-tal rodblommande exemplar pa starkt
sluttande mark, bevuxen med bok med inslag av ek. I filtskiktet domi-
nerar i sommaraspekien Melica uniflora. Bland dvriga arter inom om-
radet miirkas: Actaea spicata, Brachypodium siloaticaum, Cardamine bulbi-
fera, Carex divalsa ssp. Leersii, Epipactis Helleborine, Gagea spathacea,
Galivm odoratum, Lathraea Squamaria, Lathyrus vernus {enda lokalen
i socknen), Listera ovata, Mercurialis perennis, Neotlia Nidus-avis, Tha-
lielrim aqguilegiifolivin och Viola mirabilis.

Drosera intermedia — 600 m V. Agarnchus (Bot. Not. 1949 sid. 128).

Elodea canadensis — sjon S Toppeladugirds sloft.
Equisetum hiemale — 3 lokaler i biickdalar i bokskog.
Eriophorum vaginatum — eit 10-tal lokaler spridda éver socknen (uthred-

ningen ofullstiindigt kind]. Genarps socken uppvisar rikliga férekomsler
av ulpriiglade eutrofer, tex. Festuca gigantea bland skogsviixterna och
Orchis majalis bland kirrvixterna. Samtidigt kommer den emellertid en
ging, di karteringen av de for Nordskine utmiirkande oligotroferna iir
firdig, att inga i det isolerade utbredningsomrade, som vissa av dessa
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arter, Lex. FEriophorum vaginafnm, ha pa Romeledasen och dess viist-
slutining. Denna for socknen sa utmirkande mosaik av cutrofa och oligo-
trofa viixtsamhillen beror [Grmodligen pa moringrusets viixlande ni-
ringshalt  (kalkfatligt urbergsmaterial fran Romeleasen, mera kalkrikt
material fran det kambro-siluriska skifferomradel NO om dsen).

Gagea minima — pa bada sidor om viigen NO Ildckeberga slott  (kuoltur-
spridd?); 300 m SSO Toppeladugirds slotl, i bokskog vid vigen.

(. pratensis — 300 m V Genarps kyvrka: Genarps station: 300 m NV Boickare-
hus; 100 m SO Ekesvang; 200 m N Ekesvang, pa backarna ned mol
Hojeid; samiliga lokaler pi sand.

Gentianella ballica — vanlig pa Genarps slitter, del som betesmark anviinda
sandomridet S Genarps sambiille. Filtskiktet bestar hiir vanligen av en
torriingsvegelation med bla. Anemone Pulsalilla, Arlemisia campestris,
Carex ericetorum, Carlina vulgaris, Filipendula vulgaris, Polentilla Taber-
naemontani och Ranunculus bulbosns,

Gymnadenia conopsea — 200 m SSV Asperyd, dngsparti i extremrikkiirr.

Hammarbya paludasa 600 m V Agarnchus. dvergangsrikkirr: 200 m 50
Hjorteldpetl, dvergangsfattigkiirr.
Hypericwm hwmifusum —— 1.1 km O Olstorp. pa gangslig i bokskogsbryn:

500 m N Notabo, akertriida.

H. tetrapterum — ett 10-tal lokaler i extremrikkiirr,

H. tetrapterum > maculatum — 900 m NO Bockarchus, i rikkiirr tillsam-
man med forildraarterna.

Lathraca Squamariac — 200 m NV Margretetorp, al- och hassclbuskage; 400 m
ONO Lerberga, bokdunge,

Leonurus Cardiaca — vid Ekesvings gard.
Lepidium densiflorum - Genarps jiirnviigsstation,
Matteuccia Struthiopteris — vid biicken fran Dommanstorp over St. Perstorp

till Lerberga.

Montia verna 500 m ONO Ledholmshus. sandig mark Kkring liten gol pa
Genarps  slitter; dessutom iakttagen strax ulanfor sockengriinsen. i
Lyngby socken ¢:a 1 kim SV Toppeladugards slott. vid biickullopp 1 damm.

Oenanthe aquatica - vid sjon S Toppeladugards slott,

0. fistulosa — 700 m VSV Lerberga, i och vid bick genom rikkirr,

Orchis majalis — ctt 20-tal lokaler i extremrikkirr och rikfuktingar.

0. masenla — 1 km OS8O Olstorp, ing.

Piltlaria globulijera — 900 m NV Risahus. pa dybotten i genom uttorkning
slarkt forminskad gol.

Potamogeton alpinus — 200 m N Nvmolla, 1 liten damm,

P. Friesii — i Bjorkesakrasjon tillsamman med andra Pofamogeton-arter

lerispus, natans, pectinatus och perfoliatus) samt Myriophyllum spica-
tum. Del dominerande elemenltel 1 sjon dr characéer.

P.ograminens — 200 m S8V Iljortelopet, vid stranden av Bjorkesikrasjon
{funnen av fil. lic. AsTa LuNbDH].

Rhynchospora alba — 600 m V Agarnehus: 500 m NO Risahus: 400 m OS0
Nymollehus.

R. fusca — 600 m V Agarnchus (Bot. Not. 1949 sid. 128).
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Rumer palustris — vid sjin strax S Toppeladugards slott.
Sarolhamnus scoparius - vanlig pia sandmarkerna 8 Genarp (planterad?).

Scirpus Hudsoniais
V Agarnehus).

S. sefaceus — 500 m NO Amalienborg, dversilningskiirr vid Hdjea; 600 m NO
Bockarehus, uttorkad bickfara.

S. Tabernaemontani — 200 m S8V Hjortelopet, vid stranden av Bjorkesakra-
sjin (funnen av fil. mag. ARTUR ANDERSSON|.

enstaka ex. i det stora kiirret V Hickebergasjon (600 m

Senecio cangestus v. padustris — 100 m ONO Ledholmshus, i kanten av rikkiirr
pa Genarps slkitier.
S. vernalis — pa akertridor och sandmarker @ nordviistra delen av socknen,

sitrskilt kring Genarp.

Stellaria apetala . pallide — 300 m N Hickeberga slott. pi Hiickebergasjons
strand; 1 km OSO Olstorp, dng: 300 m VSV Amalienborg,

Stratiotes Aloides Hickebergasjon (fven i kanaler 1 det stora Kivret V sjin};
Bjorkesikrasjon, vid norra stranden.

encrinm Scordium — i det stora kiirret V. Hiickebergasjon (300 m SV Skog-
gard]; 300 m N Hiickeberga slolt, sirandkirr vid sjon.

T halictrum simplex — 800 m S8V Jirnhatt, dngsmark.

Veronica montana — 100 m SO Spérrstorp, tuktig mark i bokskog; 500 m O
Dommanstorp, biickdal i bokskog.

V. triphylla — sandiga dkertridor i och kring Genarp,

Vicia angustifolin — pa sandmarkerna c:a 2 km OSO Genarp.

V. cassubica — 600 m N Hagsholm, vid vigkanterna,

V. lathyroides — 200 m NO Amalienborg, betesmark; 1 km NNV Bickarchus,
lorriing pa sand; 400 m VNV Amalienborg, sandig mark:; vid Sl Pers-
torps gard, sandig dkerren.

V. villosa — akertrida vid Genarps station.
Viola stagnina —— i det stora kiirret V. Hiickebergasjon {600 m V Agarnchus).

SAMUEL HANSEN.

Intressant fynd av pyrenomycet.

Xylaria digitata (L. ex Fr.) Grev. (det. J. A, NANNUELDT]. Syn.: Clavaria
digitata L., Clavaria Hypozrylon SCHALyvry., Sphaeria clavata Horem, Gileborg,
Backaomridel (gammal avstjilpningsplats i Backa socken, numera inforlivad
med Goteborgs stad) 29, 8. 1945, Inda kinda lok. 1 Viislsverige,

Niistan genom en tillfallighet kom jaz att finna denna i Sverige siillsynla
svamp. Visserligen var jag ute och sokle efter svampar, men det var en hell
annan svamp, som jag letade efter i det il tita griisel ute pa Backaomridet,
och undan fér undan vek jag bort griset for atl syna markytan si noga som
méjligt. Riitt som det var stétte jag pid — som jag {orst lyckte — nagra ljus-
bruna 4—5 cm Inga spinnars. som jag ocksi bojde undan, tv den lilla svamp,
som jag sokte, var naturliglvis féremalel fér mitt intresse. Men strax fann jag
likadana pinnar igen, och da rikiades min uppmirksamhet pi del nyva fyndet.
Vid nirmare undersokning miirkte jag, att det var friga om en svamp, och




SMARRE UPPSATSER OCH MEDDELANDEN 151

Iig. 1. Xylaria digitala. Pia vaxiplatsen med gras och skrap undanrojt.

pad 4 m? yta fann jag etl stort antal fingersvampliknande fruktkroppar,
Med en kniv skar jag loss elt par gristorvor, si all jag fick upp nigra exem-
plar av svamparna. Proy siindes till Botaniska museet 1 Uppsala, dir professor
Jo A NaxnreLnT godhetsfullt bestéimt svampen och bla. (i brev] skriver om
den: »Det dr forvisso en i Sverige myecket sillsynt art, Hir i Uppsala ha vi
blott en enda svensk kollekt (Skane, Krageholm. Ernias Fries).»

Ln manad senare var jag ute pa fyvndplatsen for att hiimta exsiceal-
material att siindas bLa. till Bolaniska museet i Uppsala samt lill LeypeLn &
NANNFELDTs exsiccatsamling, (Se LUNDELL & NaANNFELDT: Fungi Exsiceali
Suecici, nr 1458, ) Jag grivde da upp en hel del svampar, och de stirsla jag
fick upp hade en lLingd av 35—10 em. Da mirkte jag att svampkropparna
hade vuxit ritl avsevart under tiden, inte nimnvart i langd men desto mer i
tjocklek, och den ljusbruna firgen hade blivit morkbrun. ja, en del fruki-
Kroppar voro niistan brunsvarta. Med en sadan farg, och di svampen ofla
vixer bland griis, pinnar, trabitar och diverse skriip, ar det forklarligt att den
sallan blivit observerad. Svampkottet {ir inte si hirt under vegetationstiden,
som det tveks vara da man tar upp fulll utvaxna exemplar, ty jag har funnit
flera individ med bla. kvickrot vuxen tviies igenom svampen 1 eller 112 dm
under markyian

I'n tid senare fann T, NaTonorst-WiNpAHL denna svamp pa en annan
del av Backaomradel. och den 9. 10, 1945 voro vi tillsammans ute och gjorde
nirmare undersokningar. Pa denna plats vixte endast obetvdligt med griis
men desto mer av histhovsort och andra viixter. och det blev ett besviirligt
arhele att griva sig ned i lerjorden Dland tri-, jirn- och glashitar och f6lja
svampen tll det substratl, som den vixte pa. Ju lingre ned vi kommo, ju
smualare och omtaligare blevo svampgrenarna, Hll slut blevo de tradfina. och
de nedersta hyferna svntes utga frin sagspan och gamla trabitar. Det storsta
excmplaret av svampen, som jaz da sag, miitte 47,5 cm i ingd. och det delade
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IFig. 2. Xylaria digitata upplagen och torkad.

sig upprepade ganger, innan det nadde markyitan och dir [Grgrenade sig i eft
stort antal fruktkroppar.

Sedan dess har jag funnit svampen pa tva andra delar av Backaomradet,
men nagon annan lokal Kinner jag fortfarande e¢j inom Viistsverige.

o

FiLip KARLVALL.
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Svensk Botanisk Litteratur 1948.

(Meddelanden fran Lunds Botaniska Museum, N:r 92,

Ulgivaren idr mycket tacksam fér positiv kritik och uppgifter om kom-
pletteringar. Sirskilt giiller det skrifter tryekta i utlandet. Kompletteringarna
komma alt inforas i niista ars forleckning och kunna insindas till fil. mag.
Torsten Hakansson, Bolaniska museet, Lund.

Swedish Botanical Literature 1948.

The editor would very much appreciate positiv criticism and amplifying in-
formation, especially concerning papers printed abroad. Additional papers will be
registered in next year and may be sent to T. Hakansson, M. Sc., Bolaniska muscel,
Lund.
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nologica. 4. 387- 394. Bulletin du Muséum. 2¢ Série. Tome XX, N:o 4.
1948. Paris.

—  Om insamling av ekpollen. BN, 116—117.

—-  Palynology. Aspecls and Prospecls, SBT, 467 —483.

Olands alvar och Sydlapplands granurskogar. Svenska naturlyper i
palynologiskt perspektiv. SvN, arg. 39, N:o 1, Arshok, 22 29,

—  Literature on Palynology XI. GIIF, bd 70, h. 2, N:o 453, 2056—328.

- Did Dicotyledonous Planfs Exist in Early Jurassic Times? GFIY, bd 70,
h. 2, N:o 453, 265—271.

Enrikssox, J., Nigot om Hallands Viderds vedboende hasidiomyeeter. Summary
137—138, KFS Forh., bd 18 N:o 8, 118—138.

ErLANDssON, 8., Tulostoma brumale funnen i Bohuslin. Summary 84. SBT, 84.

ErxenorM, I, Cacao production of South America. Historieal Development
and Present Geographical Distribution, Diss. Meddel. fr. Goteborgs Hog-
skolas Geografiska Institution 34, 1—279.

ErNSTSON, M. och HADDERS, G., Skadegdrelse & granplantor genom ullorkning
under virvintern 1947, S8T, drg. 46, 310—321.

ILvLer, H. von, Beobachtungen {iber biologische und chemische Wirkungen
des Streptomycins, AfKMG, bd 26 A, N:o 6, 1—8.

Nukleinséiuren als Wuchsstoffe in Gegenwart von Colchicin und von
Streptomyein. ATKMG, bd 25 A, N:o 8, 1-—40,

('ber die Keimung von Samen unter Einwirkung antibiotischer Stoffe. 1.
Beeinflussung der Chlorophyllbildung. AfKMG, bd 25 A, N:o 17, 149,

——  EpeLd, S1F und GeERNOW, INGER, Zur Kenniuis der enzymatischen Hydro-
peroxydspaltung durch Pllanzenextrakte. 11 AFKMG, bd 26 A, N:wo 5,
1—10.
und Haux, L., Nukleinsiuregehalt griiner Blitter. I, T1. ATEMG, hd 25 B,
N:wol, 1.-8; bd 26 A, N:o 11, 1—8.
und Japsma, M., Gleichzeitige Wirkungen wachstumsfordernder und bak-
teriostatischer Stoffe. ATKMG, bd 25 A, N:o 7, 1 20.

—  se Diezranusy, I8, and Evner, H. von,

—  se Ivinovics, G. and EvLER, 1. von,

FAGERLIND, F., Bau und Entwicklung der vegetativen Organe von Balanophora.



128.

129,

130.

131,

132,

153,

134

135.

136,

137.

138.

139,

1410,

141.

142,

143.

TORSTEN HAKANSSON

Kungl. Svenska Velensk.-akad:s llandl, 3 Ser., bd 25, Noo 3, 1- 72,
Uppsala.

FacenrniNp, ., Rosenbergiodendron gen. nov., cine polymorphe Rubiaceen-
Galtung mit gewdhnlichem Vorkommen von Mikrosporogenese-Storungen.
SBT, 143—152.

Beilriige zur Kenntnis der Gyniicenmmorphologie und Phylogenie der
Santalales-Familien, SBT, 195 —229,

Faxen, L., Naturen kring Nilden. Natur i Jamtland, 219- 227, Bokforlagel
Svensk Nalur. Giteborg.

IFIApERAANE, A. H., Tridgardsodlingens stillning 1 Sverige efter kriget. NJ. 1.
B hefte, (Berelning om  Nordiske Jordbr-forskeres 7. Koengres, Oslo,
2. Del.}, 376—383.

Fronrin, MaJ-Brirt, Dialomeae in Submarine Cores from the Tyrrhenian Sea. 9.
Three Sediment Cores Irom the Tyrrhenian Sea. Editor H. PETTERSSON,
Gbg:s Kungl. Vetensk.- och Vitterhelssamhbilles Handl, 6 féljden, ser. B,
bd 3, N:o 13, 80—88, Giteborg.

Fronms, R., Forteckning & svenska nationalparker samt a fridlysta naturmin-
nesmiirken. Femle uppl. K. Svenska Vetenskapsakad:s Skrilter i natur-
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{Raphanén) by Different Thiols, AIKMG, hd 26 B, Noo 6, 1 6.

232, — and LEveer, I von, Some Observalions on lhe Cultivation ol Streplo-
coccus haemolvticus in Chemically Defined Media. ATMKG, bd 26 A,
N:o 8, 1—8.

233. Jacomsson, G., Ogrisbekiimpning med kemiska medel. Jordbruksfarsiksansial-

ten, Lantbrukshogskolan. Sirtryvck och forhandsmeddelanden, nr 25
—  se Aberg, E.. SUNDELIN, G., JACOBSSON, G.. BIORKLUND, C. M. och GELIN-

pER, C. FR.

234, Japxma, M., se EvLer, H. voN und JAENMA, M

235. Jaras, J,, Chromoesome studies m Thymus [ Somatic ehromosome numbers
with special reference to the Fennoscandian forms. Summary 132, Hered,
bd #4, 414434,

236, Jansson, 8. L., Isofopmetodiken som hjilpmedel inom viixtlysiologien, mark-
Firan och godsellaran, Summary 388, KT, drg LXXXVIL 3700 392

236a. Viixternas vattentérbrukning och naringstillgingen. Vaxmaringsnylt, arg. 4,
N:o 4, 1012, Stockholm

237. Jary, F., Undersokningar 6ver karolinels hallbarhet i hé. Summary 197. KLT,
drg. LXXXVII, 187—198.

238. JESPERSEN, P. H., Linnés artsbegreb. En forelobig oversigt. SLA. drg. XXXI,
4556,

239, JoHANSSON, E., Godsling av frukitrid. barbuskar och jordgubbar. 3. omarbe-
tade uppl. Sveriges Pomolog. Forenings stroskrifter 13, 1 42, Stockholm,

240. — Opal — en ny svensk plommonsorl, Summary: Opal — a new plum
variely. SPFA, &rg. 49, 7782,
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Jomnsson, H., Bjirk, asp och poppel fran Nordamerika. Summary: Bireh,
aspen and poplar from North America. Sv. Papperstidn., 485 4849, 518—
223. Stockholm,

— Ett par tidningsurklipp om jitteasp. Skogen, arg. 35, 107, Stockholm.

Tio ars aspforiadling vid Foreningen for vixiforidling av skogstriid.
Svensk Papperstidn, N:o 17, 19 & 20, (Meddel. fran Foren, [, viixtioridl,
av skogsiriid, N:o 16), Stockholm,

se SYLVEN, N., KIELLANDER, (.-L., JoHNSsoN, ll., STEFANSSON, Ii, REUN-
QUIST, 1., ANDERSSON, L2, BERGEAS, G.

Jounson, M., En praktisk metod fir vitaminbehandling av plantor, AST, N:o 3,
J6—87.

Jouxson, I, Ur Skénes skogshistoria. Skogsiigaren, arg. 21, 78—80, Stockholm,

Josersson. A., Breeding of Root Crops, 148 165, Svalof 1886-—-1946. Lund.

JELEN, G., (Ree. av) M. Hark: Five Hundred Varieties of Herbage and Fodder
Plants. SUT. érg. LVIII, 132.

— Vallar och vallodling i Storbritannien. Sv. Jordbhrukslorskn., 98—104.

— Inbreeding in Herbage Plants. Svalof 1886—1946, 211—236. Lund.

— och AgeErBERG, E., Inseklerna och Adkerbruksviixternas [rosiitining. Sv.
Jordbruksforskn., 86—97.

Juran, E., Vessers udde. Mark och vegelation i en igenviixande loviing vid
Bjirka-Siby. Zusammenfassung 157 —186, Diss. Acta Phylogeogr. Suec.,
23, I—XII, 1186, Uppsala.

KARLSsON, K. G., Biotin, Nigot om en vikiig tillvaxtfaktor for baklericr. Sv.
Mejeritidning, 261—262, Malmd,

KieLLaNDER, C.-L., (Rec, av) »Nalur i Skdne under red. ay B, Hanstnosm och
Kar Curry-LinpauL. Lustg, 185—187.

—  Nigra skogliga vixtforidlingsfragor. NST, 510 532.

— se SYLVEN, N., KIELLANDER, C.-L., JoHxNssON. I, STEFANSSON, ., Run-
QuIsT. E., ANDERSSON, L., BERGEAS, G.

KiLaxDeR, 8., En riklig forekomst av Ramalina dilacerata. BN, 117—118.

Korgg, R. W., Einige bemerkenswerte Diatomeen aus Schwedischen Gewissern.
SBT. 457—466.

- Elektronenmikroskopische  Unlersuchungen von  Diatomeenmembranen.
Zusammenfassung 18. AfB, bd 33 A, h. 4, N:o 17, 1—21.

— (Rec. avi I'REY-WYSSLING, A., Submicroscopic Morphology of Proto-
plasm and ils Derivatives, SBT, 504 - 505.

KoLk, H., Ogriisfriets groningshiologi. Fors. o, Forskn,, drg, 5, N:o 5, 39—10.

Krasske, ., Diatomeen tropischer Moosrasen. SBT, 404—443.

Kyrnin, H., Algen und Kleintiere, KIFS IForh.,, Bd 18, N:o 13, 196 198,

KoxeriTz, K.-G., se SODERBERG, 5. och KoOkeriTz, K.-G.

LAGERBERG, T., Vilda viixter i Norden. 2. omarh, och ultk. uppl. Bd 3, Rosa-
cem-Polemonincew, 861-—1361, 133 planscher. Natur och Kultur. Stock-
holm.

LAGERKRANZ, J., Néigra bolaniska iaktlagelser sammanstillda under trenne
sommarresor till Viistspetshergen imom Svalbards Polararkipelag. Del. L
1—71. K. L. Beckmans boktryckeri. Stockholm,
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Lasni, R.. Linkage values in an interchange complex in Pisum, Summary 287.
Hered., bd 34, 280— 284,

LamerecHT, H., Further Studies of the Linkage-Group Cp-Gp-I's-Ast of Pisum
sativam, Zusammenlassung 8 Agri Hork. Gen,, hd 6, h. 1 - 2. 1 9.
The Variation of Linkage and the Course ol Crossingover. Zusammen-
lassung 46— 47. Agri Ilorl. Gen., bd 6, h. 1—2, 10—48.

—  Die Terminalverstirkung der Blitenlarbe von Phaseolus vulgaris und
ihre Vererbung. Summary 62—63. Agri Hort. Gen., bd 6. h. 12, 49—63.

— On the Effect and Linkage of Genes transmitted from Phaseolus cocei-

neus to Pho vulgaris. Summary 79, Agri Horl, Gen., bd 6, h. 1—2, 64—81.

— The genie basis of Evolution; Lecture held at the Eighth Inlernational
Congress of Geneties. Stockholm. Agri Hort. Gen., bd 6, h. 3—4, 85 —86.

—  Zur Lésung des Artproblems. Neue und bisher bekannte Ergebnisse der
Kreuzung Phaseolus vulgaris L. > coccineus L. und reziprok. Summary
139 140. Agri Hort. Gen., bd 6, h. 3 4, 87—141.

— The significance of the course of divisions which lead to the origin of
the maternal nucleus of the embryo sae and the problem of growing old,
Agri Hort, Gen., bd 6, h. 3 4, 142—145.

Lance, T, Vixter i Jamtland, Natur i Jimtland. 31 54, Bokfirlaget Svensk
Natur. Géteborg.

LARsEN, (€. 8., Arboretet i Hoersholm og orstbotanisk Have i Charlotlenlund
1948. Luslg., 1 76.

Lansson, C., Stallgodselns komplettering med handelsgddsel. Vixindringsnytt,
arg. 4, specialnummer, 2—15. Stockholm,

LENANDER, S. L., Kdrsbirsodling —— erfarenheter fran inhemska och utlindska
forsdk. Sv, Jordbrukstorskn,, 154-—1606.

LEvaN, A, Nordisk pelyploidiforidling hos jordbruksvixter, NJ, 1.3, hefte,
iBeretning om Nordiske Jordbr.-forskeres 7. Kongres. Oslo, Del 2.}, 468 —
490.

—  Polyploidilériadlingens lige. Sv. Jordbruksforskn., H5——64.

—  The Cyto-genetic Department 1931—1947. Svalof 1886—1946, 304—323.
Lund.
and Tio, J. H., Chromosome fragmentation induced by phenols. Hered,,
b 34, 250252

— — Induction of chromosome f{ragmentalion by phenols. Summary 482,
Hered., bd 34, 453—4584.
se STEINEGGER, E. and LEVAN, A,

LipsTrOM, A., Biodlingens roll for fruktodlingen. SPIA, drg. 49, 30—506.

LinNeLn, Do, Bekidmpningen av polatisens virussjukdomar. Svensk Jordbruks-
forskn., drsbok 1948, 173—182. Stockholm.
Négol om forekomsten och spridningen av virussjukdomar hos polalis
i Sverige. NJ, 1.—3. hefte, (Beretn. om Nord. Jordbr.-forskeres 7. Kon-
gres. Oslo. Del 20, 571577,

—  Kloratforgiftning i viixthus. SY Viixtsk. nol., N:o 2, 18— 24,

—  Lycopersicum — virus 3 — ett [or Sverige nvll viros. SV Vixisk, nol.,
N:o 4, 48 5HA.
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LaNpRERG, J., Cereal and Chemistry Laboratories. Svalof 1886 1946, 358—37(0.
Lund,

LINDEBERG, G.. On the Oceurrence of Polyphenol Oxidases in Soil-inhabiting
Basidiomycetes. Phys. Plank., Vol. 1, Fasc. 2, 196—205.

— Some Properties of the Catecholases of Litter-decomposing and Puarasilic
Hymenomyecles. Phys. Plant., Vol. 1. Fasc. 4, 401- 409,
In Memoriam. Adolf Hafstréom 1/5 1871 27/3 1948, SBT, 507—510.

LixpouisT, B, The main varieties of Picea Abies (I..) Karsl. in Europe, with
a contribution to the theory of a forest vegetation in Seandinavia during
the last Pleistocene glaciation. AHB, hd 14, N:o 7, 250 342,
Synpunktler pa nidgra skogliga vixtfériadlingsfridgor. NST, 140—148.
Nigra skogliga vixtforadlingsfragor. 154t genmiile. NST, 534,

Lannrori, C. H., Notes on the Ecology of Laboulbeniacem infesting Carabid
Beetles. Summary 10. SBT, 34-—41.

LisnMan, N, En blick in i Korphulet p& Stora Karlsih. SvN, drg. 39, N:o 1,
Arshok, 134—137.

Livng, E. W., The Swedish Seed Association, ils Foundation, Organizalion,
Development and Activities. Svalof 18861946, 3 —-34. Lund.

- The Rye Breeding Work of the Seed Association. Ihid, 127—134. Lund.

Lonasmymagr, G.. Nuphar pumilum i Uppland. SBT, 181—182.

— Nagra fotograliska vitlneshird om klimatet under 1947. SBT, 186 -188.

LunpeeRrG, G., Objekival och avvatiningsteknik vid skogsdikning. Grundlirbitt-
ring, rg. 2, N:o 2, 7889, Uppsala.

— Reflexioner kring en bildtext. Vad avses egentligen med lillviixlstegring?
Skogsiigaren, arg, 24, 23—25, Stockholm.

LunpBLAD, BRITTA, On some Caytonia-like Plant-Remaing (rom the Coal-
Mines of Bjuv in Scania. SB'T, 84 -86.

Lunpirap, K., se STENBERG, M., ExMmax, P, Lusperan, K. och SvANBERG, O.

LuspeGreN, A, En hallindsk viixtplats (6r gulplistern, Hallands Natur, 21—22,
Halmstad.

LuspeEGArDH, ., On the mechanism of active movement of water and solules
through plant roots. Discussion of the Faraday Society, No. 3, 139—146.

LUNDELL, 5. & NANNFELDT, J. A., Fungi exsiceali pracsertim upsalienses. Fase.
XXXIIT—XXXIV (Nr 1601--1700). 1—36. Almquist & Wiksell. Uppsala.

LunNpGreEN, S., Upplands norra hirn, Natur i Uppland, 111 119, Bokférlaget
Svensk Nalur., Galeborg.

LUNDH, ASTA, se ANDERSSON, A, och LUnDI, ASTA.

LuNpaan, B, Nagol om den regionala variationen av bhlom{irgen hos midsom-
marblomster (Geranium silvaticum T, SBT, 153—157.

— Nagol om Uppsala-traktens almar. SBT, 242248,
En iakttagelse rvérande hybriden Alnus glutinosa > incana, SBT, 287—
288,
Ett och annat om almar i Uppsalatrakten. Luslg., 121 128,

Luxpmark, K., Botaniska kuriositeter. BN, 461—462.

Lunds Botaniska forening. Medlemsforteckning. Forhandlingar 1947, BN, 108 —
114, 460—480.

Luraer, H., Nagra viixtynd i nordligaste Uppland, BN, 274—276.

LoNNQvisT, (., Thelypteris palustris Schott funnen i Norrbotlen. BN, 115,
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Lisnovist, O, Om férekomsten av Chamaedaphne calyeulata (I i1 Sverige.
BN, 35b- 358.

LovE, A, Eriophorum russeolum Fr, in the North-West ol Teeland. Summary
106, BN, 108—107.

LovivisT, B.. Solskensdagar i Visterled. Lustg., 129 146,

Mac Key, 1., se GusTAFssoN, &, and Mac Key, ).
sye SANCHEZ-MoONGE, E. and Mac Key, J.
s¢ AKERMAN, A, and Mac Kevy, J.

MaGNusson, A, I, Lichens from More Iylke in Western Norway., AfB, hd
33 A, b 4, N:o 16, 1—36.

— New or Otherwise Interesting Swedish Lichens XIHL BN, 401—112
Some Lichens from the Environ of Oslo. Blyttia, bd 6, nr 3, 41—I18. Oslo.

MaLMER, N., Eit bidrag till inventeringen ay skyddsviirda enar, Lustg.. 175
176.

MATTSON, S., Laws of lonic Exchange. 11, Donnan Equilibria in Plant Nuiri-
tion. KLA, Vol. 15, 308—3146.

MELANDER, Y., The use of dissolvable cover slips when making permanent
squash preparations of chromosomes. Hered., bd 34, 512 513,

MeLiN, E. and Mikora, P., Effeet of some Amino Acids on the Growth of
Cenococeum graniforme, Phys, Plant.. Vol, 1, Fase, 1, 109—112,

— and NORKRANS, BIRGITTA, Amino Acids and the Growth of Lactarius
deliciosus (L.} Fr. Phys. Plant., Vol. 1, IFase. 2, 176 184,

MikoLa, ., se MELIN, E. and MixoLa, P.

MilLLer, K., Der systematische Wert von Sporophytenmerkmalen bei den be-
bliitterten Lebermoosen. SBT, 1—16.

MinrzING, A, Cytological studies of extra fragment chromosomes in rye. IV,
The posilion of various fragment Lypes in somalic plates. Summary 179,
Hered., bd 34, 161—180.

—  Cytological studies of extra fragment chromosomes in rye, V. A new
- fragment type arisen by deletion. Hered., bd 34, 435—142.
Négra data frian foridlingsarbetel med tetraploid rag och rigvele, NI,
1. 3. hefle, (Beretn. om Nord. Jordbr.-forskeres 7. Kongres. Oslo, Del 2.7,
499--507.
Accessory Chromosomes in Poa alpina. Heredity, Vol. 11, Part 5, 49—61.
Experiences from Work with induced Polyploidy in Cereals. Svalof 1886—
1946, 324—337. Lund.
and AKDIK, SARA. Cytological disturbances in the first inbred generations
of rye. Summary 508—509. Hered.. hd 34, 485—0H09.
The effect on cell size of accessory chromosomes in ryve. Hered., hd 34,
248250,

MARTENSSON, SVEA, Bidrag till Skénes flora 39, Fanerogamfloran i Kvidinge
socken, BN, 157—166.

MorLLer, 0., Bacterial variztion in Escherichia coli. Diss. Acla Path, el Microb.
Seand,, Supplementum LXXIV, 1-—81,

Muoscnn, W., Cerastium holosteoides Iries, ampl, HylL. subspecies pscudoholo-
steoides Mosehl, Summary 374—375. BN, 363475,

NANNFELDT, J. A., s¢ LUNDELL, 5. & NANNFELDT, J. A,

Ni1Lsson, A, Anglabasun och andra daturaviixter. AST, N:o 9 10, 2021,
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NiLsson, A., Tva nyforidlingar i ettariga blomsterviixter vid Weibullsholm,
Summary 70. Zusammentfassung, 70—71. Agri Hort. Gen. V, 65—71.

NiLsson, B., Bekimpa vildhayren. Lantmannen, arg. 32, 402, Stockholm.

Nissox. Do Om Stipakullarna pa Falbygden. Sv N, arg. 39, N:o 3, 17 22,

Nisson, F., Prakiiska resullat [rin vixtlioridling av béarvixter. Svensk Jord-
brukstorskn., arsbok 1948 137—146. Stockholm.

Tetraploida pironplantor vid Balsgard. I'érs. o. orskn., arg. 5. N:o 5, 37.

Nitsson-EHLE, ., The Future Possibilities of Swedish Barley Breeding. Svalof
1886—1946, 113—126. Lund.

NILssON-LEISSNER, G., Frokontrollverksamheten i Sverige. NJ, 1.—3. hefte,
[Berelning om Nordiske Jordbr.-forskeres 7. Kongres. Oslo. Del 2), 425—
429,

— Natural Selection and the Breeding of Cross-fertilizing Plants. Svalof
TRRG—1946, 198—210. Lund.

NILssoN, K., se FAHRa2US, G, NILssoN, R., SUNDELIN, G.

NiLsson, T., Versuch einer Ankniipfung der posiglazialen Enlwicklung des nord-
westdeutschen und niederlindischen Flachlandes an die pollenfloristische
Zonengliederung Stdskandinaviens, KI'S Handl, N.F. hd 59, N 7. 1 -80.

NiTzerivs, 1., Parkens hostfirger. Lustg. 111—120.

—  Populus koreana. Lustg, 168—172,

Nonrsick, G., Blandbestand av ek och gran. SST, drg. 46, 19 24,

Nordisk ["6rening for IMysiologisk Botanik. SBT, 192—193.

NORDFELDT, 5., Vixtirad dess kemiska natur, férekomst 1 viixterna och
metod [Gr dess bestimning. Summary 367: Crudefiber. KLT, drg. LXXXVII,
S46-—369.

NorpDMARE, O, Ormgranar — En inventering. Lustg,, 147 164

NORKRANS, BIRGITTA, se MELIN, E. and NORKRANS, BIRGITTA,

NORLINDH, T., und WEIMARCK, I1., Beitrige zur Kenntnis der Flora von Siid-
Rhodesia VIIL Summary 38. BN, 17 38,

NornguisT, H,, Kungseken. Karlskoga bergslag forr och nu, 1947—1948, rg. 4,
30—39. Karlskoga,

NYGREN, A., Further studies in spontaneous and synthetic Calamagrostis pur-
purea. Summary 132133, Hered., bd 34, 113-—134.

—  Some inlerspecific crosses in Calamagrostis and their evolulionary con-
sequences, Summary 412, Hered., bd 84, 387-—414.

— s¢ HEDBERG, O, and NYGREN, A.

Nyirex, A, och Osruinn, N, Hormonbespruluning mot for tidigt fruktfall.
Sv. Jordbruksforskn., 147—153. Stockholm,

NyuLIN, A, Ogriashbekimpning med hormonpreparat inom tridgardsodlingen.
Fors. o. forskn., drg. 5, N:o 5, 35—36.

NyHoLM, Ersa, och Wemmarck, H., Callitriche pedunculata funnen i Skane.
BN, 162—164.

Nxas, O., Bruna honan dr kinslig for bevalining med saltvatten. Grundfor-
bhiattring, arg. 2, Nio 2, 107—115. Uppsala.

ORsALA, T., The concept and mechanics of chromosome reduction. Summary
111. Hered., bd 34, 104—112.

OLssoN, G. and RUFELT, BRITA, Spontaneous crossing belween diploid and
tetraploid Sinapis alba. Summary 364. Hered., hd 34, 351—365.
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OLSSON, G., se ANDERssSON, G. och Ousson, G.

Osvarn, H., Ogrisforskningen under 1947 vid lantbrukshdgskolans institulion
for vixtodlingslira, Summary: Weed Conlrol Rescarch ele. 6 7. Viixlodl,
5T
och ABenc, E., Kampen mol ogrisel. Summary: Weed Conlrol, 90—92,
Viixtodl, bd 3, 74 92,

PenmrsoN, S, 0., Studies of the Growth Physiology of Phacidium infestans
karst, Phys, Plant., Vol. 1, FFase. 1, 38 —50.

Persson, H,, On the Discovery of Merceva ligulata in the Azores with a
Discussion of the so-called Copper Mosses, Revue bryol. et lichénol,
T. XVII, faes. 3 <4, p. 75—78. S:t Dizié.
iRec. av) ALLorce, P., Essai de Bryogéographie de la Péninsule Ibérique.
SBT, 294—296.

{Ree. av] I'RYE, T. C., and CrLARK, L.. Hepaticee of North America. SBT.
499—501.

PETERSON, Bo, Nylt {ynd av Usnea florida (L.) Wigg. i Halland. Summary 288,
SBT, 288.

- Hortus Christinedal. En botanisk tridgard i Goiteborg under 1700-talet.
Summary 455— 456. SBT. 141—156.
Féreningens exkursion Hll Munkén den 6 juni 1948, SBT, 512—3515.
Kiirlviixivegelalionen pa yttermurarna av Varbergs fistning. Var bygd,
30—33. Halmstad.
{Rec. av) HYLANDER, N., Vira prydnadsvixters namn pa svenska och
latin, SBT, 501,
Ny-inventering av Hallands flora., Hallands Natore, 23—24. Halmstad.

Prrrersson, Bexer, Antonius Miinchenbergs herbarivm vivum, Summary 268
269. BN, 223—269.

- Vallhagarbygden férr och nu. Vad jorden giomde, 37 56. Stockholm.
Linemyr dikas! Bygd och Natur, Arshok, N:o 1, 74 83. Stockholm.
PETTERSSON, BROR, Gammalt och nytt i Bjorkos flora, Natur i Uppland, 220—

230. Bokfiorlaget Svensk Natur, Géleborg.

PriLipsoN, T., Svenska studier éver mikroelement. Borstudier. Summary 709
711. NJ, 4.—6. hefte, {Berein. om Nord. Jordbr.-forskeres 7. Kongres.
Oslo. Del 3), 704709,

PoTiEr DE LA VARDE, R., Contribution 4 la flore bryologique de I'Est Africain
Portugais. SBT, 249—257,

PAnLMAN, A, Herefordshire-pomologier. SPIFA, drg. 49, 112 131,

William Corbet + — storpolitiker och akliv tridgirdsman. AST, N:o 3,
J8—39.

Kronobagaren som skrev en flora. AST, N:o 7—8§, 14,

Guckusko vir intressantaste orkidé, AST, N:o 17—I18, 16—17.

Qvarrort, 8., Mirkligare vixtfynd i viistra Sodermanland, SBT, 289201,
Orkidéfloran pd Runmard och Munkd., Natur @ Uppland, 313319, Bok-
forlagel Svensk Nalur. Goteborg.

Rapre, G, Nigra [or betestillviixten karakleristiska grunddrag, Summary:
Some Growth Features in Pastures, 774—783. Diss. SVM Medd. N:o 14,
H8H—T88. Norrtiilje.

Rasmusson, ., Behandling av utsiide med azotobacterkulturer, radivit och
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enradin. Firsik med sockerbetor. Summary 55, Jordbruksforsoksanstal-

ten. Meddelande N:o 24, 50—D55.

389, Rasmussox, R, Olika kromosomtals inverkan pd sockerbetornas egenskaper.
NJ. 1. -3. hefte, {Bereln. om Nord. Jordbr.-forskeres 7. Kongres, Oslo.
Del 2, 491 498,

390. Rennerrent, I, Forsok att med kemiska medel fdérhindra stlubbskoltsbildning
hos bjirk pa hyggen. NST, 119—139,

301, Investigations of Thujaplicin, a Fungicidal Substance in the Heartwood
of Thuja plicata D. Don. Phys. Plant., Vol. 1, IFasc. 3, 245—254.
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ingars natur och naturskyddsfragor. Bilaga till Servaxper, R.(f), Upp-
sala Kungsiang. Ulg. av G. SANDBERG, 145—210. Uppsala.

SANDEGREN, R., se SUNESON, S. och SANDEGREN, R.
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SELLING, O. 1L, A Peculiar Asplenium from the Hawaiian Islands. — Occ. Pap.
of B. P. Bishop Mus., Vol. XIX, No. 6, 171—184.
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WitTING, MARGARETA, Preliminirl meddelande om forisatta katjonshestim-
ningar i myrvatten sommaren 1947, Summary 3. SBT, 116—134.

WALsTEDT, L. Nigra inktagelser och erfarenheler rirande den sk, slidsjukans
upptridande pa histveie i forsik och praklisk odling. SV Viixisk. nol.,
N:o 3, 11—45.
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KLT, arg. LXXXVII, 333—345.

Nya engelska metoder for hestimning av niiringsimnesbrist, Viixindrings.
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Agric. Washington, DG 1946,

Komplettering till Svensk Botanisk Litteratur 1947,

DarLBeck, N, Svenska Naturskyddsforeningen och naturskyvddet i Sverige.
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Boraniska Noriser 1949, HiArre 4. LuxNp

Notiser.

Ny botanikprofessur, Till innehavare av en nyinrattad professur i botanik, sar-
skilt morfologi, vid Stockholms hogskola har hungl. Majpt utnamnt laboratorn vid
hogskolan. fil. dr F. FacrriiNn,

Firste musciintendentbefattningen vid Lunds umiversiftets hotaniska museum
sokes av docenterna N, lHIyrannper, Uppsala, och 1 NorLINDH, Lund

Professuren i botanik vid Lunds universitet, Till professor 1 hotanik, sarskilt
systematik., morfologi och vixtgeografi, har Kungl. Maj:t froom. den 1 januari 1950
ulnéimnt prefekten vid Goleborgs Botaniska Tridgird, fil. dr HesNinG WEIMARCK

Seventh International Botanical Congress, Stockholm 1950.

The Seventh International Bolanical Congress will be held in Stockholm
between July 12 and 20. 1950. Communication No. 3 from the Organizing
Commitlee conlaining information on time of final application. membership
fee, costs of excursions, expenses in Sweden, visa and money regulalions ele.
is now being distributed. It ean be oblained from the Secretary General,
Dr. EwerT ARgERG, Uppsala 7, Sweden.




