THE NETHERLANDS’' CHAROPHYTA
by

H. D. VERDAM
(Leiden).

The Charophyta of the Netherlands have been hitherto almost
neglected. As far as I know only the following papers are dealing with
the matter. - : : o
VAN pex Boscn, R. B., in Ned. Kruidk. Archief I, 1846, p. 100, p. 289.

B s s e . , ¢ 1I, 1851, p. 225,
both preliminary works to : '
Prodromus Florae Batavae 11, 2, 1853, p. 186—189. " '
De VRiks, H., Flora van Nederland, in Alg. Statist. v. Ned. I, 8, 1870,

p. 39, :

A few Charephyta from the IJsclmeer have been recorded lately:
1tocke 1loosmxmoom, K. J., in Ned. Kruidk. Archief XVLII, 1937,

p. 315316, p. 327. ‘

. thIi:che Present paper a list is given of the Charophyta collected up
. . Ime In the Netherlands and preserved in the National erbarium
:En{;flgen (L)', the herbarium of the ”Nederlandsche Botanische Veree-
Utt;' ecgh ) afij Leiden SB) and those of the Universities of Amsterdam (A),
ondors 1({ ), Groningen ((}) and the material of the “Commissie voor
expressoe van het Naardermeer” (N)f It is a pleasure to me to
my die I:sy 1‘best thanksi to Prof. H. J. LA'M. for putting the material at
to thepstaf’f to the dlreftors of t.he Institutes mentioned above and
Dr. J. Ty aK of the Ruksh.erbarlum, Leiden, particularly to Miss
o m ir;t OSTER, who has given me much valuable help. Though it is
ment yr il;ltmn to dwell 1.1p0n a detailed explanation about develop-
The growtn, P_hylogeny, history, ete., some remarks have to be made.
o prineipal literature on these subjects is: ' .

OVES, J. & BuLLock—WeBster, G. R., The British Charophyta I,

1920, 11, 1924, (Grovrs) | .

Hy, F;, Les Characées de France — Mém. Soe. Bot. de France 3,
- mem. 26, 1914, p. 1. (Ilv) '
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Rapenmorst, L., Kryptogamen Flora von Deutschland, Oesterreich und
der Schweiz V, 1890—1897 (MicuLa, W.). (Mig.)
RosinsoN, C. B., The Chareae of North America — Bull. New York

Bot. Gard. IV, 1905—1907, p. 244. (Ros.)

In general, the subdivision by MiGuLA into many forms is considered
to be too detailed, as his constant forms may as well be inconstant
local forms of one and the same species. IHowever, since I found in
the Quackjeswater (a pool) at Voorne near Rockanje nine very well
distinguishable forms of Chqra aspera as described by MicuLa, mixed
up with each other, I am convinced that in general he must be right.
Afterwards I found in the Herbarium of the “Botanische Vereeniging”
a sheet from one place in the island of Texel (HoLkEMA 1868) containing
three of the forms collected in the Quackjeswater. These two series
have grown respectively under the same conditions and the three forms
show the same distinct charaecters in both habitats. I therefore chiefly
followed the subdivision proposed by MicurLa and identified the material
as far as I was sure to have the same forms as were described by him.
When there was hardly any doubt, the expression: ace. ad (= accedens
ad) precedes the name and when I was not sure about the form,‘ only
the specific name was given. For comparison principally the rich
Charophyta collection of the Leiden National Herbarium was used, which
for the greater part has been revised by A. Braux. As is known the
herbarium Kiitzin¢ has been added to this collection, containing the
principal Exsiccata ecollections. Moreover, specimens distributed by
‘W. MicuLa, belonging to the Herbarium of the Utrecht University, have
been investigated. Braun and Kiirzing have examined and commented
many specimens of the material from the Netherlands. In such ecasecs
their opinions about the specimens are separately added. In naming
the species generally Robinsony was followed. Only few synonyms are
cited, since complete lists of these are to be found in the works of Groves
and MicuLa. As a rule, generic and specific characters used in the keys
have not been repeated in the short deseriptions of the species.

Key to the genera

Cells of coronula in two rows, each of five cells; cortex and stipulodes wanting .
: Subfamily Nltelleae
Leaves once or more times furcated, antheridia terminal on the primary ray
and secondary rays of the leaf .' . . « . « L Nitella
Leaves not furcate or furcate so that the mean ray is much more developed
~ than the other one, antheridia lateral on the nodes of the leaf or at the base
of the whorl . . , . ., - . . . . . . . .IL Tolypella



H., D. VErRpAM: The Netherlands’ Charophyta 7

Cells of coronula in a single row of five cells . . . Subfamily Chareac
Stipulodes none, ecorticate, dioecious . . . . . . . IIL Nitellopsis
Stipulodes present, sometimes reduced. ’

Oogonia below the antheridia, ecorticate, monoecious. IV. Lamprothamnus
' ' (not found in the Netherlands)
Oogonia between the antheridia, corticate or ecorticate, monoecious. . . .
’ V. . Lychnothamnus
(not found in the Netherlands)

Dioecious or monoecious. If monoeicious, oogonia above the antheridia; if
dioecious, oogonia on the upperside of a leaf-segment, corticate or ecorticate.
VI. Chara

I. NITELLA AGARDH

Key to the species

Leaves once furcate, ultimate rays 1-celled, coronula deciduous.
Antheridia and oogonia enveloped in mucus.
Feminine leaves not furcate, oospore smooth, tip of leaf pointed

.

1. N. syncarpa
Feminine leaves fureate, oospore oxygyrous, tip of leaf obtuse .

2. N. capillaris
Antheridia and oogonia not enveloped in mucus.

Dioecious * s+ o+ o+ o+« « + « . . . . ., 8 N opaca

Monoecious e e e e e e e e 4. N. flexilis
Leaves once furcate, equal in ecach whorl, ultimate rays 2—3-celled, coronula

persistent. Ultimate rays short, sccondary rays usually minute and inconspicuous.
Fertile leaves incurved and crowded. . . . . . . 5 N. translucens
Leaves in each whorl of two kinds, smaller accessory leaves being produced
ubove and below the primary leaves, together forming heads. 6. N. hyalina

1. Nitella syncarpa (Twvms.) Ke. Phye. germ., 1845, p. 256 —
¢ syncarpa TuuiLL. Flore de Paris ed. ITI, 1799, p. 473.
Lit.: Ka. Spee. Alg., 1849, p. 514; Prod. FL Bat. 11, 2, 1853, p. 188;

M. Le. p. 98; Hy le. p. 8 — IlL: Ka. Tab. Phye. VII, 1857, p. 13,
T. 31, fig. II; Mic. Le. Fig, 28.° ‘
Dioecious,

Cha

10—20 em high. Thin, slender and flexible species.
Stem thin and often dirty brownish green. Leaves about 6 in a whorl,
often two accessory ones, only once bifurcate. Ultimate segments 1-celled,
the sterile and male oneg 2—4-pointed, the feminine ones usually
1-pointed. The second segment of the leaves of the lower whorl often
wanting, in that case oogonia terminal. Cell wall of the leaflets rather
thin, hyaline and thickened at the top. Top of the leaflet pointed.

Oogonia 2—3 together, 280—500, (== 350 1) long. Antheridia single,
250—325 u (== 290 r) in diam.

Distribution: Europe.
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Formae dissolutae

Lit.: M. le. p. 105.

No heads are formed by the whorls of the leaves.

Groningen: Groningen outside Apoort (B) — Utrecht: Utrecht out-
side Waardpoort, vaN DER TRAPPEN (B); Brrasma (B, L, KiitzinG : Nifella
syncarpa) : ex herb, Nunanp, IV 1843 (B); Grvers DEvYnooT n. 386 (B),
acc. ad Nitellam syncarpam — N. Brabant: Beugen, peat, Unio VII,
1853 (B) — Gelderland: Lacoste n. 573 (B, L, Braun could decide
nor to Nitella capitata nor to Nitella syncarpe by examining only these
male specimens, Kiirziva: Nitells syncarpa); Lacoste n. 1080 (B) —
N. Holland : Amsterdam, Lacoste n. 573 (L, Kiitziva: Nitella syncarpa).

2. Nitella capillaris (Krocker) (iroves Brit. Char. I, 1920, p. 26 —
Chara capillaris Krocker F1. Siles. 111, 1814, p. 62 — Chare capitata
NEEs AB EsenBEcK in Denkschr. Bayr. bot. Ges. II, 1818, t. 6, p. 80 —
Nitella capitate Ac. Syst. Alg., 1824, p. 125,

Lit.: Mig. le. p. 111; Hy le. p. 7; Groves I Le. p. 96 — [ll.: M.
le. Fig. 31; Hy le. PL I, fig. 5, 6; Groves I Le. Pl VI.

Dioecious, 10—15 em high. Usually 1—4 stems (internode of = 3 em),
furcating when starting from the soil, forming a tuft. Stem slender,
bright pale green. Internodes 1—1l5 time as long as the leaves. Leaves
once furcate. Fertile whorls usually with short leaves forming dense
heads. Primary and secondary rays of equal length. Secondary rays
2—4-celled. Oogonia usually 2—3 together, 400—500 u (== 450 p) long.
Oospore chestnut brown. 'Antheridium 225 x in diam.

Distribution: Europe, N. Africa, Asia and N. America.

Groningen: Esserweg, diteh, Postma 22 1V 1906 (G) — Drente:
Assen, pond in the wood, V 1855 (B); ‘Roden—Peize, Zetdicp, 27 V
1855 (B) — Utrecht: Oudwijk near Utrecht, Broers (A) — S. Holland:
Boekhorst, pool, 1858 (B).

3. Nitella opaca Ac. Syst. Alg. 1824, p. 124,

Lit.: Mig. le. p. 121; Hy le. p. 9; Groves I le. p. 99. — Ill.: Mic.
Le. Fig. 35; Hy le. PL I, fig. 3; Groves I le. Pl VII.

Dioecious, 15—25 em high. Stem moderately stout. Internodes 2—&
times as long as the leaves. Leaves once furcate forming more or less
dense heads. Secondary rays 1-celled about !/, as long as the primary
one. Oogonia solitary or geminate 580—700 p (== 600 u) long. Oospore
dark chestnut brown to black. Antheridia 650—775 p in diam. (fide
Groves). Can be confounded with Nitella flexilis, however, different
habitus and antheridia of N. opaca larger than those of N. flexilis
(% 500 g in diam.).
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Distribution: Europe, N. Africa, Asia, N. & S. America.

Gelderland: Staverden, Hierderbeck (brook), Lacoste VII 1855
(L, sterile, Braun: Nitella opaca) — N. Holland: Naardermeer, PoLax
& Buisman 13 V 1924 (N), only feminine specimens — Zeeland: Goes,
in pools, vaN pEN Bosci IV 1843 (B, sterile). . :

4. Nitella flexilis (L.) Ac. Syst. Alg. 1824, p. 124 — Chara flexilis
L. Sp. Plant. 1753 ex parte, p. 1157.

Lit.: Prod. Fl. Bat. II, 2, 1853, p. 188; Mic. Le. p. 132; Hy Le. p. 10;
Groves I le. p. 102; Lakowrrz, Algentl, Ostsce 1929, p. 194 — IIl.: Mia.
Le. Fig. 87; Hy le. PL I, fig. 2; Groves I le. Pl VIIL

Monoecious, ahout 15—30 em high. Plants forming individual tufts,
10—20 stems grown together starting from the base, brightly deep-green.
Stem moderately stout to flexible. Internodes 1%% time as long as the
leaves. Whorls consisting of 6—8 straight leaves, fertile ones similar
to sterile ones. Leaves once furcate. Primary rays about twice as long
as the secondary ones. Seccondary rays 2—3, acuminate- or slightly
mueronate. Oogonia 2—3 together 490—525 p (== 500 u) long. Oospore
dark reddish brown. Antheridia 240—325 g (£ 300 p) in diam.

To be distinguished from N. opaca by the more graceful habitus
and the smaller antheridia. ' '

Distribution: Europe, Asia’ (Kamchatka and Japan), N. & 8.
America, '

Drente: Roden—Peize, canal, 27 V 1855 (B) — Gelderland: Emst
near Epe, peatmoor, Kok ANkersmrr 5 VII 1875 (B) ; Uddelermeer (lake),
Lacoste 1849 (L, Braun: Nitella flexilis?); pool, Lacoste 1849 (B,
BrauN: Nitella syncarpa junior flexilis) ; Vaassen—Apeldoorn, canal,
Lacoste 3 VIII 1854 (L, sterile, Braux: Nitella flexilis, sed propter
sterilitatem incerta) ; Apeldoorn, Grift, brooklet, Lacoste VIII 1854 (L,
sterile, BRAUN: Nitella flexilis) — Utrecht: de Bilt, Boxpam (L) ; Vinke-
veen, Lacoste 1850 (I, Braun: Nitella flexilis), Lacoste V 1850 (B,
DRAUN: Charg flexilis vera) ; Achttienhoven, in a boggy pool, LacosTe
1841 (B) ; Utrecht—Westbrock, river Vecht, Oubemans n. 635, 24 V 1871
(I, U, A, G) — N. Holland: Heemstede (L, Kiirzive: Nitella exilis
BRAUN) ; VAN DER TrRAPPEN (B, sterile) — Zeeland: Near Goes, in ditches,
VAN DEN Bosci (L) — N. Brabant: Heusden, river Oud Maasje, LACOSTE
VIII 1847 (L, Kiitzma: Nitellg flexilis?) ; Vught, pond, Muizerik, vaN
Hovex (B) — Limburg: Weert, VerstrRAETEN 27 VII 1905 (G). sterile.

ace. ad Nitellam flexilem; near Maastricht, FRANQUINET (L, BRAUN: Nitella
Jtexalis). :
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5. Nitella translucens (Pers.) Aqg. Syst. Alg. 1824, p. 124 —
Chara translucens PErs. Synopsis ‘11, 1807, p. 531.

Lit.: Prod. FL Bat. II, 2, p. 188; M. le. p. 140; Hy le. p. 11;
Groves I Le. p. 110 — I1l.: M. le. Fig. 39, 40; Hy lLe. PL I, fig. 9, 19;
Groves I le. Pl XI.

Monoecious. Habitus of sterile plants at first sight resembling that
of Nitellopsis obtusa, but plant shorter (to 30 em). Stem stout. Internodes
114—3 times as long as the leaves. Sterile leaves 4—7, once furcate,
primary rays very long, secondary ones minute; fertile leaves in small
whorls, closely together, often forming dense heads (fide GRroves).
Ultimate rays of the branchlets 2-celled. Oogonia 2—3 together, 475—525 u
long (fide Groves). Antheridia 250—375 p in diam. (fide Groves).

Distribution: W. Europe, N. Africa (Algiers). ‘

N. Brabant: Vught, pits in moorland, Lacoste? I1X 1847 (L); moor-
land, van Hovex 1903 (L).

6. Nitella hyalina (DC.) Ac. Syst. Alg. 1824, p. 126, ex parte —
Chara hyeling DC. FL Fr. V, 1815, p. 247, ex parte.

Lit.: Me. Le. p. 190; Hy le. p. 19; Groves I le. p. 127 — Ill.: Mic.
le. Fig. 55, 56; Hy le. PL I, fig. 15; Groves I le. Pl XVI.

Monoecious. Stem slender. Internodes 2—4 times as long as the
lecaves. Whorls of usually 8 primary leaves with twice as many shorter
secondary ones in two rows; one above, the other below the primary
leaves. Leaves together forming heads somewhat stringed at 14 of the
height from below. Primary leaves 2—3 times furcate, secondary leaves
of the lower series 1—2 times furcate into 4—6 rays, those of the upper
rays usually once furcate into about 5 rays, or simple. Oogonia solitary
500—625 p long. Antheridia 350—425 p in diam. (fide GrovEs).

Distribution: W. Europe, Finland, S. Asia, Japan, N. & S. Afriea,
N. America, Australasia.

Friesland: Drachten, Oudgaasterzanding, Geerrs & Roxner 15 VIII
1905 (A), sterile. ’

f. B maxima A. Br.

Lit.: Mie. le. p. 196 — Ill.; Mig. le. Fig. 57.

Stem flexible, == 30 em long with large heads (2—4 em in diam.).
Leaves often three times furcate to 2 em long, internodes to 5 em.

Friesland: Veenwouden, “sanjes”, 23 VII 1854 (B). '

II. TOLYPELLA v. LEONHARDI

Key to the species
Ultimate cell of the rays conical. : ot o
Sterile leaves fureate . . . . . . . . ., . . . 1 T. intricata
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Sterile leaves simple . . . . . . . . . . . . 2 T prolifera
Ultimate eell of the rays allantoid. . t
Sterile leaves simple.- Ripe oospore small . . . . . .3 T. glomerata

1. Tolypella intricata (TrenTEP,) v. LeonHARDI in Lotos 1863,
p. 32 — Charae intricata TRENTEPOHL apud Roth Catalecta botanica Fase.
1, 1797, p. 125. -

Lit.: Mig. Le. p. 214; Hy Le. p. 21; Groves I Le. p. 130 — IiL: M.
Le. Fig. 61; Groves I le. Pl. XVIL '

Monoecious, 15—25 em high. Stem moderately stout, often much
branched. Whorls of two kinds: the sterile and lower fertile ones distant,
large and lax, the sterile usually onece, the fertile once or twice divided
with a variable (often considerable) number of shorter, more slender,
usually simple, accessory leaves; the upper fertile whorls forming very
large dense heads, with shorter, usually twice divided leaves. Ultimate
rays of the leaves 5——7-ce11ed, the cells successively diminishing in length
and thickness, so that the ray tapers to the apex. Oogonia 2—4 together
at each node, about 300—375 x (= 350 p) long. Antheridia 250 p in
diam.

To be distinguished from T. prolifera by the size and the divided
sterile leaves.

Distribution: W. Lurope, N, Africa (Algiers).

Groningen: near Groningen, HOEDEMAKER (G); Zuidlaren, ditches,
StraTINGH V 1860 (G) — Gelderland: Lochem, running water near “de
Luchte”, 21 IV 1860 (B) — Utrecht: Vleuten, GEvERs DEYNoor IV 1843
(L, Kiirzmve : Nitella polysperma BRrAUN) ; GEVERs DEYNOOT, herb. LiacosTE
(L, BrauN: Nitelle ( Tolypella) intricata, Chara intricata Rota Ch. fasci-
culata Amicr, Ch. polysperma A. BRAUN olim) — Zeeland : Goes, in ditches,
VAN DEN Boscr n. 120 (I, Kiitzivg: Chara ntricata).

2. Tolypella prolifera (A. Br.) v. Lronuarp! in Lotos 1863, p. 57,
Oesterr. Arml., 1864, p. 57 — Chara prolifera A. Br. in Ann. Se. Nat.
Sér. 2, 1, 1834, p. 352.

Lit.: Prod. F1. Bat, II, 2, p. 189; Mrc. le. p. 203; Hy le. p. 22;
GROVES I Le. p. 133, — J11.; Mic. Le. Fig. 59, 60; Groves I l.c. PL. XVIII.

Monoecious. Most robust species of this genus (30—40 em high).
Stem very stout, often solitary, much branched. Sterile whorls of about
6—20 simple 3—>5-celled leaves, often very unequal, the cells diminishing
gradually in length and thickness towards the apex, apiecal cell rather
bluntly conieal. Fertile whorls usually in large densely' erowded heads.
Ultimate rays of the leaves 3—>5-celled, the cells usually much diminishing
in length and breadth towards the apex; ultimate cells conical, acute or
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acuminate, sometimes rather blunt.. Oogonia 250—270 p (% 250 [1.) long.
Antheridia 190--225 p (£ 200 w) in diam.

To be distinguished from 7. glomerate chiefly by the much more
robust habitus.

Distribution: W. Europe, N. & S. America.

Groningen: near Groningen, van HawL (B) — S. Holland:
Dordrecht—Willemsdorp, diteh, Avruerts & van Hovexy IX 1848 (L);
near Dordrecht?, van Hovex IX 1848 (B, probably belonging to the
preceding specimen; Braun: Nitelle prolifera Ka.) — N. Brabant:
Zevenbergen—Roodevaart, Lacoste 23 VII 1860 (B).

3. Tolypella glomerata (Drsvaux) v. LwoNuarpt in Lotos 1863,
p. 129 — Chare glomerata Desvaux'in Lois. Not. Fl. Fr. 1810, p. 135.

Lit.: Mie. le. p. 227; Hy Le. p. 20; Groves I le. p. 13o——-1ll Mig.
lLe. Flg 64; (JROVESIIC Pl XIX, +

Monoecmus, 20—25 em high. Resembles 7. prolifere but smaller and
more slender and sterile leaves not divided. Stem slender to moderately
stout. Sterile whorls consisting of 6—12 elongated simple 3—5-celled
leaves, the ultimate cell obtuse. Fertile whorls in dense compound heads
of once furcate leaves, ultimate cells obtuse. Qogonia 2—6 together
325—400 p (== 370 p) long. Antheridia 220—260 u (== 250 ) in diam.

Distribution: W. Europe, N. Africa, W. Asia, Australasia.

Groningen: Groningen, ditch outside Apoort, StraTinH ((}), VAN
HawL (B).

f. tenuior A, Br. in Mic. le. p. 232.

Plants about 6 e¢m high, very slender, grass-like. Internodes to 2 em
long. Leaves of the sterile whorls very long, usually as long as the
whole plant (45 em). Heads small, 2—4 mm in diam. Usually 5—6
normal and about 10—12 accessory leaves in one fertile head; inner
whorl with some very long leaves (15—20 mm).

Friesland: Takozijl, pier near sluice, vax DER WERrr n. 42 B, 26
VI 1935 (L); between Kornwerderzand and coast of Friesland, Hocke
Hooernpoom n. 146 (29), 3 VII 1934 (B, “Tolypella nidifieca” in Ned.
Kruidk. Arch. XLVII, 1937, p. 315).

III. wNiTeELLoPsis Hy
Only species:
Nitellopsis obtusa (Desvaux) J. Groves in Journ. Bot. 52, 1919,
p. 127 — Chara obtuse Drsvaux in Lois. Not. Fl. Fr. 1810, p. 136 —
Tolypellopsis stelligera (BAuer) Mic. le, p. 255.
Lit.: Hy le. p. 22; Groves II le. p. 3 — Ill.: M. lLe. Fig. 70,
71, 72; Groves II le. Pl XIV,
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Dioecious. Tall specimen, to 75 em high. Stem stout, produ.cing at
the lowest nodes rhizoid-like branches, bearing large white much thickened
starshaped nodes. Internodes usually equalling the leaves. Whorls con-
sisting of 5—7 straight leaves. Stipulodes absent. Leaves ver.'y long,
consisting of 2—3 segments, ultimate segment elongated, acun}lnate or
mueronate. Qogonia and antheridia solitary or geminate. Oogonia near}y
globular, 1200—1400 u long (fide (iroves). Antheridia = 1000 u in
diam. (fide Groves).

Distribution: Europe, N. India.

Utreeht: Vreeland, Wijde Blik, 16 XI 1920; Vinkeveen, Botsholsche
plas (fide vax per Wrrrr) — N. Holland: Naardermeer, Spookgat,
PoLak & Bumsmay, 3 VII (N) — S. Holland: Noorden, Nieuwkoopsche
Plassen (pools), Veroam, 1 VII 1934 (L, only Q specimens).

VI. cHARA L.Y)
Key to the species.

Stem cortex haplostichous, i.e. having a single row of cortical eells to each leaf .

1. Ch. canescens

Stem cortex diplostichous, i.e. having two rows of cortical cells to each leaf, a
central (primary) one and a lateral (secondary) one.

Tylacanthous, ie. primary cortical cells more prominent than the secondary,

spine-cells at the sides of the cortical cells,
Dioecious

« + + « + « . 2. Ch. tomentosa
Monoecious.

Oospore with envelopment of lime, more or less inerusted.

Spine-cells wanting or hardly developed, solitary. Posterior bracts rudi-
mentary. Oospore black, not exceeding 700 x. Plant greenish grey and
crumbly when dry . « +« « « % + . 3 Ch. contraria

Spine-cells developed like those of Chara hispida. Posterior bracts very
short. OQospore brown (sometimes very dark brown to black), usually
% 700 g long e e . 4. Ch. aculeolata

Oospore without envelopment of lime, not inerusted, exl:eeding 700 g,
black, with strong thorns . e e e e 6. Ch, baltica
Aulacanthous, i.e. secondary cortical cells more prominent than the primary ones
(sometimes equally developed). Spinc-cells and papillie (or when they are
wanting the isodiametrical cells in the grooves) often pressed by the secondary
rows, '
Spine-cells or papillae wanting or very short and thick, solitary. Posterior
bract-cells hardly developed and only visible as small papillae. 6. Ch, vulgaris
Spine-cells distinet, often fasciculate anyhow at the top-internodes.
Posterior bract-cells distinetly developed, usually half as long as the
anterior omes . . . . . . ., . . . . . 7. Ch. hispida
*) All species found as yot in the Netherlands are diplostephanous (Chara

tomentosa sometimes triplostephanous). Plants monoecious or dioecious, Stem
cortex perfect, :
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Posterior bract-cells very short, less than half as long as the anterior omnes .
s 4. Ch. aculeolata
Stem eortex triplostichous, i.e. having three rows of cortical cells to each leaf,
2 central (primary) one and two lateral (secondary) ones,
Dioecious.

Spine-cells developed, usunally long and conspiecuous. Besides some short
posterior bract-cells five long bract-cells at lateral and foreside are
developed.

Posterior and antenor bract-cells as long as the lateral ones. Root producing
globular bulbils . . . . . . 8 Ch. aspera
Posterior and anterior bract- cells half as long as the lateral ones (when
fertile 1ea,ves), without bulbils . . . « +« .+ 9. Ch. galioides

Spine-eells wanting, only two anterior bract- cells and one posterior one, rarely
two short lateral bract-cells are developed. Stem and branchlets when dried
remaining distinetly terete . . .. . ., . . . 10. Ch. connivens

Monoecious '

Bract-cells developed round the leaf-segments, spine-cells long .

11, Ch. tenuispina.

Posterior bract-cells not developed or papilliform.

Without spine- cells or pap1llae, primary and secondary rows equally

developed . . . . . . « .« « .+ . . 12. ch. fragilis
Distinet papillae or spine- cells, prlmary rows more prominent than the
sccondary omes . . . . . . .+ . . . 13, Ch, verrucosa

1. Chara canescens LomeL. Nat. Fl. Fr. 1810, p. 139 — Chara
crinita WALLROTH Ann. bot. 1815, p. 190, T. 3.

Lit.: Prod. FL Bat. II, 2, 1853, p. 187; M. Le. p. 348; Ros. le.
p. 262; Hy le. p. 28; Groves II le. p. 14; Lakowrrz Alg, Fl. Ostsce
1929, p. 199 — Ill.: Kg. Tab. Phye. VII, 1857, p. 27, T. 69 I; M. le.
Fig. 88; Groves II le. Pl. XXVII.

Dioecious, about 15.em high, dark green, having a single row of cells.
Spine-cells so numerous that they are nearly hiding the stem, some
solitary ones usually in clusters of 2—5, once to three times as long as
the diameter of the stem, usually slender and acuminate. Branchlets
8—10, short, slightly incurved. Segments 5—8 all but the last usually
corticate, ultimate segment often scarcely exceeding the subtending bract-
cells. Bract-cells well developed, exceeding the ocogonium. Stipulodes
well developed. Oogonia 450—600 n (= 525 p) long. Parthenogenesis.
Male plants unknown in the Netherlands.

Distribution: Europe, Asia, Africa, N. America (Massachusetts to
Long Island). ‘ '

Formae longispinae’

Lit.: M. le. p. 360,

Spine-cells longer than the diameter of the stem.
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Friesland: Kornwerderzand, beach near the dike, vAN DER WERFF
3 VII 1934 (L); Takozijl, pier N. side of the sluice, VAN DER WERFF
17 VII 1937 (L), pier near sluice, vaN pDER WERFF 26 VI 1935 (L) —
N. Holland: IJselmeer, Koopmans 7 VIII 1933 (A); Sloten, Lacosre
(L, B) ; Sloten-Amsterdam, Lacoste VII 1843 (B, BrauN: Chara crinita) ;
Amsterdam, van pEN Boscu n. 574 (L, Kiitzvg: Chara crinita); IJsel-
meer, Bocht van Wervershoof, TixpergeN 4 IX 1936 (L).

f. y laxa (Mg.)

Lit.: M. Le. p. 361.

Slender, elongated, graceful form, 30—40 em high. Spine-cells scanty,
somewhat longer than the diameter of the stem. Top-segment of the
leaves hardly longer than the bract-cells. Posterior bract-cells somewhat
shorter than the other ones. Oogonia about 500 p long.

N. Holland: Alkmaar, Surixar & ABELEVEN 20 VIII 1871 (B, ace.
ad formam laxam).

f. A compacta (Mic.)

Lit.: Mic. Le. p. 367.

Small but robust stiff form, 3—7 em high. Internodes 5—8 mm.
Leaves 2—3 mm. Spine-cells denscly congested, 14 times as long as the
diameter of the stem, stiff and brittle. Bract-cells longer, often twice
as long as the leaf-segments. Oogonia about 250 p long.

N. Holland: Sloten, Lacoste (L, ace. ad formam compactam).

Formae brevispinae

Lat.: Mie. Le. p. 371.

Spine-cells not as long as the diameter of the stem.

Friesland: Afsluitdijk near coast of Friesland, side of the IJsel-
meer, VAN DER WERFF 18 VII 1937; Makkumerwaard, vAN DER WERFF
18 VII 1937 (L); Makkum, inland waters at the foot of the dike, van
DER WERFF 27 VI 1937 (L) ; Molkwerumerzijl, bottom of the silted sluice,
VAN DER WERFF 17 VII 1937 (L); Mirnser Klif, vAN pER WERFF 17 VII
1937 (L); between Blankenham and Blokzijl, washed ashore, VAN DER
WERFF 5 VII 1934 (L); Takozijl, pier near sluice, vAN DER WERFF
n. 42 B, 26 VI 1935 (L) ; between Kornwerderzand and coast of Fries-
land, Hocke Hoosrnpooy n. 146 (29), 3 VII 1934 (B).

2. Chara tomentosa L. Sp. Plant. 1753, p. 1156 — Chara cerato-
Phylla WALLROTH (non Haustep) Ann. hot. 1815, p. 192, t. 5.

Lat.: Mig. Le. p. 386; Hy le. p. 29, Groves II Le. p. 33, LAkowrrz
Alg. F1. Ostsee 1929, p. 199 — IIL.: Kc. Tab. Phye. VII, 1857, p. 29,
T. 73 1; M. le. Fig. 92, 93. Groves II lLe. PL XXXII.

Dioecious, 25—30 em high, bright to pale green or greyish green,
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stiff and brittle. Stem stout and thick to 2 mm in diam., usually diplo-
(sometimes triplo-) stichous. Spine-cells scattered on the lower parts of
the stem, crowded near the apex, length to 8 mm, obtuse.to ovoid, acu-
minate. Stipulodes similar to the spine-cells. Leaves stout, 6—8 in a
whorl, 1—3 c¢m long, containing 4—6 internodes of which the upper
1—3 are ecorticate and much swollen. Bract-cells 5, broadly ovoid, acu-
minate, the anterior ones longer than the fructifications. Oogonia about
1000 p long. Antheridia about 1400 p in diam. (fide GrovEs).

Distribution: Europe, N. Africa, Asia, tropical and subtropical
America from southern Florida and New DMexico through the West
Indies and Mexico to Southern Brazil.

Formae isoptilae

Lit.: Mic. le. p. 397.

Bract-cells developed equally round the leaf-segments.

N. Holland: Amsterdam, in ditehes, OubEmMans VI 1872 (U).

3. Chara contraria A. Br. in Kc. Phye. germ. 1845, p. 258; Ka.
Spee. Alg. 1849, p. 523. S

Lit.: Prod. Fl. Bat. II, 2, 1853, p. 187; M. lLe. p. 432; Ros. le.
p. 265; Hy le. p. 33; Groves II le. p. 36 — Ill.: Ka. Tab., Phye. VII,
1857, p. 24, 25, T. 59, 61; Mic. Le. Fig. 99, 100; Groves II l.e. P1. XXXIII.

Monoecious, 10—30 em high, usually greyish green. Internodes 2—4
times as long as the leaves. Cortex regularly diplostichous, the primary
series more prominent than the secondary. Spine-cells solitary, “conspi-
cuous only on the upper internodes, on the mature internodes ranging
to small papillae. Stipulodes small. Leaves 6—8 in a whorl, incurved,
to 3 em long. Anterior bract-cells equalling or exceeding the fruetifi-
cations, posterior ones reduced to papillac or wanting. Antheridia and
oogonia also at ecorticate segments. Oogonia 500—1000 p (== 700 u) long.
Nucleus 300—T700 n X 175—440 u Antheridia 240—350 x (== 300 p) in
diam. ‘

Resembling Chare vulgaris. However, except the individual charac-
teristics (size of the ripe nucleus) the habitus of Chara contrarie is more
slender, flexible and graceful than the more robust Chara vulgaris. The
stem of Chara confraria is narrower but more firm and solid than that
of Chara vulgaris and very crumbly, when dry.

Distribution: Europe, Africa, Asia, Australasia, N. America.

- N. Holland : Texel, Binnen Mui, Meeuse 10 VI 1937 (L) ; Rozewater
near Zandvoort, dunes, Buse (Braun: Chara foetida, ace. ad Charam
contrariam) — S. Holland: near ’s-Gravenhage, Waalsdorp, van HALL
16 VII 1834 (B); Waalsdorp 26 VII 1854 (B).
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Formae microteles
Lit.; Mig. le. p. 443, )
Ecorticate top-segment (usually 2—3 cells) shorter or not much
longer than the last corticate segment. -
Utrecht: near Utrecht, Gevirs Drynoor n. 388 (B).
Formae macroteles
Lit.: Mic. le. p. 452.

" Ecorticate top-segment (usually 83—5 cells) always considerable,
often much longer than the last corticate segment,

Friesland Schiermonnikoog, Horkema 14 V 1868 (B) — S. Holland :

Hock van Holland, .. VI 1879 (B). ' |

f. A macroptila Mic. le. p. 453

At first sight looking like a Chara vulgaris. About. 9 em high.
internodes at the base 2—3 times as long as the leaves, at the top half
as long as the leaves. Cortex normal. Spine-cells badly developed.
Leaves 1—2 em long, 2—38 fertile nodes, 2 corticate, 1 naked. The naked
tip usually 3-celled, the first cell somewhat swollen and broader than
the corticate nodes, 3—6 times as long as the corticate part of the leaf.
Bract-cells longer than the fructifications. '

Gelderland : Hoophuizen, mouth of brook, vaN pEr WErrr n. 8A,
15 VII 1937 (L) ; IJselmeer, Hoophuizen, in front of mouth of hrook,
VAN DER WERFF n. 8B, 15 VII 1937 (L).

£, v capillacea Mia. le. p. 455.

. Slender and fine about 13 em high. Internodes longer than the
leaves, suddenly shortened at the top. Leaves very fine and charae-
terised by the uncommonly long uncorticated end. Leaves consisting
of 3—4 segments, the first 2—3 corticated and fertile, top-segment
3—4 celled to about 3 em long; the corticated segments together about
3. mm long. .- ' .

" Friesland: Kornwerderzand, beach near the dike, vAN DER WERFF
3 VII 1934 (L) Molkwerumerzijl, bottom of the silted sluice, VAN DER
Werrr 17 VII 1937 (L) ; between Kornwerderzand and coast of Fries-
land, Hocke HoocENBoOM 1. 126 (29), 3 VII 1934 (B, ,,Chara fragilis”
in Ned. Kruidk. Arch. XLV, 1935, p. 316) — Gelderland: Hoophuizen,
IJselmeer, brooklet, vax per Wemrr 15 VII 1937 (L, ace. ad formam
Cap_z'llaceam) .

var. hispidula A. Br. in Miq. le. p. 457.

Distinet spine-cells visible with the naked eye, robust specimins,
stipulodes better developed, leaves and braect-cells more prominent.
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Formae microteles

Lit.: Mig. le. p. 458.

Ecorticate top-segment shorter, .sometimes equalling the last corti.
cate segment.

N. Holland : Muiderberg, LACOSTE (L, ,,Chara hispida” in Prod. FL
Bat. II, 2, 1853, p. 187; Kiirzina: Chare stricta, Braux: Chara con-
truria var. hispidula)

4. Chara aculeolata Ka. in Reich. Fl. germ. exe. II, 1832, p. 843 —
Chara papillosa Ka. in Flora II, 1834, p. 707 — Chara intermedia
A. Br. in Fl. Krypt. bad. ined.

Lit.: Mig. Le. p. 488; RoB. Le. p. 267; Groves II le. p. 33, 42,
47, 49, 50 — Ill.: K. Tab. Phye. VII, 1857, p. 27, 28, T. 67 II, 70 I;
Mic. le. Fig. 110, 111, 112, 113.

Monoecious. Very variable species usually looking like an interme-
diary form between Chara contraria and Chare hispide, 5—25 em high,
usually 20 em, in habitus for the greater part resembling Ch. hispida,
shorter forms forming tufts. Stem to 2 mm in diam. Primary cortex
rows not distinctly prominent, to the aspeet of the cortex like that of
Ch. hispida. Stipulodes conspicuous. Spine-cells from qﬁite short and
scarce (like papillae) to well developed and dense at least at the top-
internodes, sometimes wanting at the lower internodes. Leaves 7—10 in
a whorl. Segments 5—7, usually 6 (3 fertile). The ecorticate top-segment
of very different form and length. Bractcells all developed, sprucefir-
like and rigidly patent, posterior ones shorter. QOogonia 500—1200
(= 900 u) long; nuecleus 450—850 p (== 700 1) long. Antherldla
230—475 pu (% 375 p) in diam,

Resembling Chara contraria, but Ch. contraria has a nucleus not
exceeding 700 p (Chare aculeolata having a nucleus usually exceeding
680 p) and when dried, Ch. aculeolata is not erumbly like Ch. contraria.
Habitus more robust. At first sight to be distinguished from Ch. hispida
by the usually less rigid and robust habitus. The posterior bract-cells
of Ch. aculeolata are less developed than those of Ch. hispida. Top-
segment of the leaves of Ch. aculeolata often ecorticate, long and swollen.

Distribution: Europe, N. & S. America.

Formae papillosae

tf.: Mig. le. p. 497.

Stem with small papillae, usually only twice as long as broad.

N. Holland: Texel, Binnen Mui, Meeuse 10 VI 1937 (L); Sloten,
in ditches of the Haarlemmermeer, LacosTE VI 1847 (L) ; Zeeland : Duive-
land, Dozy (L).
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f. « elongata (A. Br.)
Lit.: M. le. p. 497,

The largest of all forms (exceeding 40—60 cm, diameter of the stem
2 mm). Habitus like that of Ch. hispida. The top-segment is usually
one-celled and ecorticate, short, often hardly longer than the bract-cells
of the last segment.

N. Holland: in the Alloo in Texel, between Koog—Westen, HoLKEMA
16 VIII 1868 (B).

Formae aculeolatae

Lit.: Mie. Le. p. 508.

Stem with distinet spine-cells, partly solitary, partly erowded, more-
times longer than broad.

Utrecht: Vinkeveen, Botsholsche plas, vAN pErR WERFF 29 X 1937 (L).

In literature there is no agreement about the nomenclature nor
about the limitations of this species. Kiitziva distinguished two species:
Chara aculeolata (in RercHeNBAcH Flor, germ. exe. II, 1832 add. p. 843,
Phye. gen. 1843, p. 320, Tab. Phye. VII, 1857, p. 27, T. 67 II, type from
Tennstaedt) and Chare papillosa (in Flora II, 1834, p. 707; Tab. Phye.
le. p. 28, T. 70 I, type from Mansfeld). Groves con
of the Exsiccata of REICHENBACH (n. 426) to tra
aculeolata to Ch. poly
wransters Ch. aculeola

cludes on the ground
nsfer the snecies %
cantha A. Br., whereas Micura le. p. 488, 489
ta as well as Ch. papillosa to Ch. intermedia
A. Br. According to Groves I Le. p. 50 the Reicmmnsacn Exsiceata
n. 426 should be a weak sterile form of Chara polyacantha. The REICHEN-
BACH Iixsiceata n. 426, that wag kindly sent us on loan by the Botan.
Museum, Berlin, is fertile and as well developed as the sterile type
specimen from Tennstaedt. However, both fertile and sterile specimens.
of this Chare aculeolatq Ka. do not show mueh resemblance to Chara
polyacantha In any case they are clearly to be distinguished from Chara
polyacantha,

Now it appears that Ch. intermedio A.
Papilioss Ke., among others from the letter written by A. Braun to
KUTZING concerning the specimens of the type collection (Mansfelder
See). At present the type collection of Chara papillosa Ka. is preserved

in the National Herbarium, Leiden. The letter mentioned above is copied
here

Br. is a synonym of Ch.

Chara papillosa KiiTzING,

Diese Pflanze bildet wirklich eine besondere Species (Unterart der Ch. foetida
meiner Zusammenste]lung der Arten), die zwischen Ch. vulgaris und hispida
abitus und der Grésse der Samen die Mitte hilt, in der Berindung aber mit

nach
im H
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meiner Ch. contraria iibereinstimmt. Ich habe sie, ehe ich Ihre Pflanzen kennte
(in dem schon seit mehreren Jahre gedruckten Anfang der FlL bad. erypt.) Ch.
intermedia genannt, Die mir ehemals bekannten wenigen Formen sind jedoch ziem-
lich abweichend von der Ihrigen, in welcher ich einen neuen Form dieser, wie
mir scheint, #usserst seltenen Art kennen lerne, nimlich meinen forma macroteles
condensata. ) : . .

Mit Ch. ceratophylla hat die papillosa keinen Verwandtschaft, da sie
monoecisch ist, ceratoph. aber diGeisch. A, Br. 1840.

Specimens belonging to Ch. aculeolata, Ch. papillosa as well as inter-
mediary forms have been identified well by Braun as Ch. intermedia
A. Br. So MigurA was right in uniting Ch. aculeolata, Ch. papillosa
and Ch. intermedia. According to the Rules of Nomenclature the name
of this species has to be Ch. aculeolata Ka.

-~ b, Chara baltica (IHart™.) Fries in Aspegr. Forsok till Bleh. Flor.
1823, p. 18 — Chara hispida var. baltice HartMaN Skand. F1. 1820, p. 376.

Lit.; Mie. le. p. 515; Ros. le. p. 267; Hy le. p. 35; Groves II
Le. p. 44; Laxowrrz Alg. Fl. Ostsee 1929, p. 200 — Iil.: Kg. Tab. Phyec.
VII, 1857, p. 26, T. 63 II, 64 I; Mic. le. Fig. 114, 115; Groves II
Le. Pl XXXVL : :

Monoecious, dark green, inerustation not visible. The lower nodes
swollen, root bulbs with storefood. Cortex regularly diplostichous, the
primary cortical eells slightly larger and more prominent. Spine-cells
rather dense, solitary or many together, stout and acuminate. Stipulodes
well developed. Leaves 8—11 in a whorl. Segments 5—7 (top-segment
ecorticate, sometimes also the preceeding one). Braet-cells all developed.
Oogonia =. 1000 x. Antheridia 500—600 g in diam. (fide GrovEs). .

Distribution: England, Sweden, Finland, Denmark, N. W. Germany,
N. America (Greenland), S. America (Bolivia).

Formae majores

Lit.: Mig. le. p. 528,

Robust forms of middle size with long internodes and relatively
short leaves, 8—9 in a whorl.

f. ¢ typica Mic. l.c. p. 528.

Moderately robust to 30 em high, with thick short leaves. Stem
1 mm in diam. Internodes 3—4 times as long as the leaves. Cortex normal,
cortical cells with thick walls. Spine-cells scattered at the lower internodes,
dense at the upper ones, equalling the diameter of the stem or longer.
Stipulodes well developed, visible with the naked eye. Leaves 8 in a
whorl to 2 em. Segments 5—6 (3—4 fertile) top-segment ecorticate
(2—3-cells) exceeding in length the preceding corticate segment. Braet-
cells small, stiff and acuminate, the lateral ones exceeding the oogonia,
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the anterior ones shorter. Oogonia 360—550 p (= 500 ) long. Anthgridl_a
225300 (== 250 u) in diam. - - ' ' '
" N. Holland: between Amsterdam and Sloten, Sloterweg, Lcoste IX
1853 (L, ace. ad formam typicam). .

6. Chara vulgaris L. Sp. Plant. 1753, p. 1156, emend. WALLROTH.

Lit.: Prod. FI. Bat. II, 2, 1853, p. 187; Mic. lLe. p. 554; Ros. le.
P- 269; Hy le. p. 30; Groves II le. p. 18 — Ill.: Ka. Tab. Phye. VII,
1857, p. 24, 25, T. 58, 59 II, 60, 72 IT; Mic. le. Fig. 122; Groves II
le. Pl XXVIII.

Monoecious, 10—50 em high. Habitus variable, bright, pale or
brownish green. Stem to 1.2 mm in diam., moderately stout, C(.)rtex
double; secondary cortical rows somewhat wider and more promlnel.lt
than the primary ones. Spine-cells solitary, more or less obtuse, papil-
liform or nearly wanting. Leaves incurved, spreading or recurved,
6—11 in a whorl, to 3 em long, containing 3—5 corticate segments ax}d
an incorticate 2—3-celled leaf tip. Anterior bract-cells different in
length, sometimes shorter, sometimes much longeér than the oogonia.
Posterior bract-cells small or wanting. Oogonia to 800 long. Antheridia
to 500 yx in diam. ] ‘

Almost cosmopolitan species
wanting).

Formae subinermes

Lit.: Miqa. le. p. 566.

-~ -Papillae extremely small, smaller than the stipulodes. Qospore

(in the extreme North of Europe

brown. -

Friesland: Kornwerd, IJselmeer, van per WeRrr 18 VII 1937 (L);
near Sneek, BErasma (B);. Makkumerwaard, vaN DER Wrrrr 18 VII
1937 (L); Makkum, outside the Waard, vaN pER WErrr 27 VI 1937 (L);
Makkum, inland water-way near the dike, vaAN pER Werrr 27 VI 1937
(L) — Utrecht : Maarssen, WeNT 1882 (U) ; near Utrecht, GEVERs DEYNOOT
n. 387 (B) — N. Ilolland: Sloten, ditches in ITaarlemmermeer, LAGOSTE
(B) — 8. Holland: Kagermeer, CooL 4 VII 1921 (L); Wassenaar,
STEKHOVEN n. 999 and n. 1000 (B); near ’s-Gravenhage, VRIJDAG ZLINEN
(U); near Rotterdam, Oupmans 1850 (B, A, Braun: Chara foetida),
OubeMaNs V 1850 (B, BrAUN: Chara foetida A. Br., Chara vulgaris auct.
€X parte) — Zeeland: Goes, in ditches, vax pEN Boscu (B); Kloetinge-
Kapelle, diteh, Lacostz IV 1839 (L). :

f. « normalis Miq. lLe, p. 566.

About 30 em high,

slender form. Spine-cells small and seanty.
Leaves 7—8§ in a_whorl, h

alf as long as the internodes, somewhat curved
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upwards, 3 corticate fertile bract-cells and one ecorticate top-segment
(8 cells) as long as the corticate part of the leaf. Posterior bract-cells
very small (only papillae). Anterior and side bract-cells about twice
as long as the oogonia. Ripe oospores bright chestnut coloured, 480 p long.

S. Holland : Waalsdorp, ditches in the dunes, VRpAG Z1wen (B).

f. B longibracteata (Ke.)

Lit.: K. in ReicHeENB. Fl. exc. 1832, p. 843; Mic. le. p. 567 — Ill.:
Keg. Tab. Phye. VII, 1857, p. 25, T. 60 I; M. Le. Fig. 123; Groves 11
lLe. PL. XXIX, 3.

About 40 em high. Stem moderately stout. Cortex regular. Spine-
cells short to rudimentary, appressed. Leaf-segments elongated, the ulti-
mate 2—3 ecorticate, usually forming flagelliform ends. Anterior and
side bract-cells very long to 10 times as long as the oogonium.

Friesland: St. Jacobi Parochie, van HaLr 15 VII 1829 (B); Mak-
kumerwaard, vay pErR WErFF 18 VII 1937 (L); Molkwerumerzijl, bot-
tom of the silted sluice, vax pER WERFF 17 VII 1937 (L); Mirnser Klif,
vaN DER WERFF 17 VII 1937 (L) ; Takozijl, pier of N. side of the sluice,
vaN DER WERFF 17 VII 1937 (L) — Groningen: Euvelgunne, PostMA
13 VI 1905 (G); Esserweg, Postma 8 VII 1906 (G); Oostwolde, ditch
in peatmoor, Posrma 27 VI 1906 (G); Groningen, outside Apoort,
StrATINGH (G) — Overijsel: Kampen, ditches, Boxoam VIIT 1847 (L,
Kiirzivg: Chara vulgaris var. longibracteate) ; Vollenhoven, ditches be-
tween sea and dike, JANSEN & WacuTer (Unio) VII 1928 (L) — Gelder-
land: Berkel, trench in hayfield, 13 VII 1859 (B) — Utrecht: Eembrug-
Bunschoten, ditches in peatmoor, WENCK V 1845 (L) ; Utrecht, NwjLAND ?
1869 (L), Laooste (B, BraUN: Chare polysperma est forma Charae
foetidae) ; near Koningslust, BroErs (A) — N. Holland: Amsterdam,
ditches in brackish elaysoil, Oubemans n. 842 1 VI 1872 (L, B,
G, U, A); IJselmeer, Bocht van Wervershoof, TinperGEN 29 VIII 1936
(L) ; Amsterdam, J. W. MoLL 1 VI 1872 (G); Amsterdam, Lacoste (L) ;
Zandvoort, valley in the dunes near Rozewater, Buse (L, Braun: Chara
foetida) ; Zandvoort, vAN DER TrRAPPEN (L, mixed up with one piece of
the subhispidae group, BrAauN: Chara foetida cum var. subhispida);
Halfweg near Haarlem, Lacoste VIII 1855 (L, Braun: Chara foetida
A. Br.); Sloten, in Haarlemmermeerpolder, Lacoste IX 1853 (L, mixed
up with Chare fragilis, BRAUN: Chare foetida A. BR.); Sloten, ditches
in Haarlemmermeer, LacosTE n. 1901 (B, mixed up with a form of the
subhispidae group) ; Haarlem, SrLrreersEr (B) ; Haarlemmerhout, Sprat-
GERBER VI (B) — S. Holland: néar Leiden, Dozy (L, Kiitzva: Chara
vulgaris WALLR.)'; Leiden, Steknoven? (L); Waalsdorp, diteh, Vripac
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Z1yNeN (U, mixed up with a form of the paragymnophyllae group);
Waalsdorp, VRwpae ZiNen (A); near ’s-Gravenhage, G. Bisscror (L,
BrauN: Chara foetida, forma subinermis, longibracteata, elongata) ; Loos-
duinen, ditch near ’s-Gravenhaze. Vmimae Zinen (B. Bravs: Chara
foetida ace. ad var. subhispidam) ; Lekmond, little creeks of the Lek,
VAN Hawy 28 VII 1832 (B); Rotterdam, puddle in sand, Joncmans &
Wacnrer 10 X 1937 — Zeeland : Zierikzee—Nieuwerkerk, brackish ditches,
Dozy (B); Zuid-Beveland, van pen Boscy (L) ; Axel, ditches, WALRAVEN
XII 1855 (L, Braun: Chara foetida f. longibract. elongate, Ch. longi-
bract. K.); Hoek, in pits in a boggy field, WaLrAVEN 29 VII 1854 (L,
Braun: Chara foetida); St. Fenabtsdorp, van prn Boscr IV 1840 (L,
Braun: Chara foetida forma longibract. elongata, Ch. longibract. K!) —
N. Brabant: Empelsche dijk, ditch in a clayish soil, Lacoste IX 1847
(L, Kiitzive : Ch. vulgaris) ; ’s-Hertogenboseh, Lacoste XI 1847 (B).

f. polysperma (Ke.) — Chara polysperma Ka. Phye. germ. 1843,
p. 258.

To 30 em high. Stem slender and graceful. Plant bright green
to dark green. Branchlets 7—9 in a whorl, nearly perpendicularly
(%= 80°) patent. Tip of the leaves very slender, slightly curved up.
Segments short, each segment with a pair of oogonia and antheridia
in the upper whorls too, giving the plant a very dotted aspect. Bract-
cells shorter than or equalling the oogonia. Oogonia globose to ovoid,
white to yellow brownish 600—750 w (£ 700 p) long. -

Friesland: near Sneek, Brrosma (B) — Overijsel: Kampen, in a
ditch (L) — Utrecht: Utrecht, van per TrappeN (L, Kiitzmve: Chara

polysperma Ke.), Brmz 1869 (B) — N. Holland: Texel, van ErpExN
VIII 1867 (B), Hurzmvea VIII 186

7 (B) ; Sloten, Haarlemmermeerpolder,
Lacoste I1X 1853 (L, BrAUN

Chara polysperma Ka. ist eine Chara foetida
brevibracteata) Sloten, ditches in Haarlemmermeer, Lacoste VI 1847
(B), Lacoste (L, Bravn: Chara foetida forma brevibract. munda, Ch.
bunctate LieBeL); Heemstede (L).

f. seminuda (K¢.) — Chara seminuda Ke. Tab, Phye. VIL 1857,
P. 24, T. 59 II — Chara stricte Ke. Spec. Alg. 1849, p. 524.

To 30 em high, Stem relatively thick, with very prominent primary
rows. Plant greenish grey. Papillae very small and only visible when
magnified, at the upper internodes. Leaves naked except one or two
Segments. Anterior bract-cells very well developed (to 3 mm long),
posterior ones not developed. .

N. Holland: Texel, ditch near Binnen Mui J 4, 23, 23, MEEUSE
n. 184 19 VIII 1937 (L)) ; Bentveld near Haarlem, vany Harw (B, sterile)
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— S. Holland: Oegstgeest, ditch, herb. Periv IV (B, sterile, Braun:
Chara.foetide forma major stricta, Ch. funicularis THUILL.) ; Oegstgeest,
Morschebelsche polder, STexHOVEN n. 999 5 V. 1833 (B, sterile, BrAUN:
Chara foetida forma major stricta, Ch. funicularis THUILL.).

Formae subhispidae

Lit.: Mig. le. p. 575.

-~ Papillae usually visible with the naked eye, longer than the
stipulodes, about as long as the diameter of the stem. Oospore brown.
.. Overjjsel: Kampen, ditches (L) — N. Holland: Zandvoort, LACOSTE
(L) ; Langerak, Haarlemmerduinen, dunes 13 VI 1883 (B); Leiden,
ditches, OupEMANS & MoLKENBOER n. 122, VII 1847 (L), in ditches outside
Marepoort, OupEMans VII 1847 (B, Braun: Chara foetida var. subhispi-
da) ; Wassenaar, ditch, STExkHOVEN n. 1000, 24 11 1833 (B, 2 plants, which
Braun identified as A. Chara foetida subhispida, B. Chara hispida).

Formae paragymnophyllae

Lit.; Mic. le. p. 603,

Leaves usually with less than two corticate segments.

Overijjsel: Bathmen, pools in the moor, Unit. 1850 (B) — Gelder-
land: Zuid Loo, ditches, ABeLEvEN (B) — 8. Ilolland: Oegstgeest,
STEKHOVEN (B); Waalsdorp, diteh, VrRupac Zunen (U) — N. Brabant:
Akersloot, diteh near Limmen, van Goor 7 V 1919 (L). -

7. Chara hispida L. Sp. Plant. 1753, p. 1153, ex parte.

Lit.: Prod. FlL Bat. II, 2, 1853, p. 187; M. le. p. 624; Ros.
Le. p. 269; GrovEs II le. p. 29 — Ill.: Kg. Tab. Phye. VII, 1857, p. 26,
27, T. 65, 67 I; Mic. Le. Fig. 130, 131; Groves II Le. Pl. XXXI.

Monoecious. Most robust species, to 70 cm, stem stout and stiff.
Primary and secondary rows of the cortex equally developed, cells
often tapering to the top. Sometimes cortex-cells forming a loop,
whereas the internode is partly naked. Spine-cells in the furrows
solitary, geminate (side by side) or by three, stiff and acuminate,
usually wanting at the lower internodes. Stipulodes well developed.
Leaves stiffly patent, long and incurved. Anterior bract-cells elongated
longer than the oogonium, posterior ones shorter. Oogonia. solitary
600—1000 p (== 750 p) long. Antheridia solitary 225—450 p (== 350 u)
in diam. L :

Distribution: Europe, Asia (Siberia), N. Africa.

Formae macracanthae

Lit.: Mig., le. p. 631.

Spine-cells as long as or longer than the diameter of the stem.

Utrecht: Eembrug—Bunschoten, briny  ditches, Wenck (L) —



H. D. VErDAM: The Netherlands’ Charophyta 25

N. Holland Muiderberg, Lacoste (L, Kiitzing: Chara hispida) ; Slf)ten,
ditches in Haarlemmermeer, Lacoste VI 1847 (B) — S. Holland : Leiden,
MorxENBOER VI 1836 (L, KiitzinG : Chara hispida) — N. Brabant: Hooge
Zwaluwe—Wagenberg, Herb. W. F. van Hain 3 VI 1926 (L).

f. a typica M. le. p. 631, _

Robust form, to 65 em long. Internodes very long, to 13 em. Older
internodes having irregular cortex.. Spine-cells at the lower internodes
scanty, at the upper ones usually fasciculated. Whorls of about 10
1eaves, each leaf consisting of 4 corticate (8 fertile) segments ,_qnd one
naked tip of 3—4 cells, Anterior bract-cells twice as long as the ooania;
the posterior comparatively diminishing to the lower internodes.

" Gelderland: ‘Sandberg, marsh near the Waterline, Lacoste VI 1845
(B) — Utreeht Haastrecht, in ditches, PuLLE, pE Vrms & Urrtien VII
1924 (U) — N. Holland: Texel, pools behind de Iloorn, HoLkEMA 23
VI 1868 (B); near Zandvoort, valley in the dunes, vaN pER TrAPPEN (B);
Haarlem, van Harn (mixed up with Chara vulgaris L. subinermes and
Chara vulgaris L. subinermes forma normalis (MiG.)) ; Haarlem, ditch
near Mariénberg, OubEMANS n. 648 6 VI 1871 (B, G, U, A) — 8. Hol-

land, Noorden, Nieuwkoopsche  plassen, Verpam 1 VII 1934 (L); Lei-

muiden, 5 VIT 1882 (B, mixed up with Chare fragilis Desy. mikroptilae) ;

Boekhorst, pond, summer 1859 (B); near ’s-Giravenhage, ditches in peat,
VRLDAG ZIINEN (B); Naaldwijk, van pEr TrAPPEN (B, Braun: Chara
hispida) ; Rockanje, Voorne Quackjeswater, VerpaM 17 VI 1934 (L) —
Zeeland: near Hulst, ditches, van pex BoscH VI 1845 (B).
. 1. B robustior M. le. p. 632. T

~ Very robust, to 60 em high, forming sprucefir-like tufts. Stem
mm in diam., rough and crumbly. Internodes about 4 em long, leaves
thick, about 2 em long. Very spiny; many spines at the older inter-
nodes. Spine-cells as long as the diameter of the stem. Stipulodes
developed - Leaves containing 5 corticate (3—4 fertile) segments and
an ecorticate leaf-tip of 2—3 cells. Bract-cells developed around, shorter
but thicker than the spine-cells; posterior ones shorter, anterior ones
slightly longer than the oogonium. Much incrusted. '

N. Holland: Sloten, ITaarlemmermeer, Lacoste VI 1847 (I, ace.
ad formam robustiorem).

f. ¢ submunda M, Le. p. 633.

Plants green with greyish bloom. Robust, slightly incrusted form,
about 20 em high. Spine-cells as long as the diameter of the stem,
usually solitary, sometimes geminate. Stipulodes well developed. Leaves
eontaining 4 corticate (3—4 fertile) much swollen segments and 3 naked

2
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ultimate ecells; ecorticate part as long as a corticate leaf-segment.

N. Holland: Muiderberg, ditches, Liacoste VI 1847 (L).

Formae micracanthae

Lit.: Mig. le. p. 636.

Spine-cells shorter than the diameter of the stem.

S. Holland : Waalsdorp, well in dune valley, STEkHOVEN 7 V 1833
(B, BravuN: Chara hispida auct. forma subinermis).

8. Chara aspera WiLrp. Mag. Ges. Nat. Fr. Berlin III, 1809, p. 298.

it.: Prod. FL. Bat. II, 2, 1853, p. 186; Mic. le. p. 653; Ros. lc.
p. 281; Groves II le. p. 51; Lakowitz Alg. Fl. Ostsee 1929, p. 202 —
Ill.: Ka. Tab. Phye. VII, 1857 p.- 21, T.51 Il ¢ and g, 52; M. le.
Fig. 134, 135; Groves II le. Pl XXXIX.

Dloecwus, to 20 cm high, Tender, graceful form, dull or pale green.
Stem slender, thread-like and internodes long. Spine-cells variable,
usually well developed and frequent, solitary, 2—5 together or bulbously
based. Stipulodes developed well, base often bulbous. Leaves 7—10 in
a whorl, slender and rather weak. DBract-cells all developed, anterior
ones long. Production of spherical 1-celled whitish root-bulbils, 1 mm
in diam. Oogonia at the lowest 2—3 segments, solitary, 275—700 g
(% 375 u) long. Antheridia solitary, 250—450 u (== 350 p) in diam.

Distribution: Europe, Central Asia, NW. Africa, N. America. Not
known from the Southern Hemisphere.

Formae longispinae

Lit,: Mic. le. p. 661,

Spine-cells at least at some internodes as long as or longer than
the diameter of the stem. '

Utrecht: Vinkeveen, Botsholsche plas, VAN DER WERFF 29 X 1937
(L, sterile).

f. « longispina Mic. l.c. p. 661.

Brownish green plant, 1525 em high. Internodes 2 em. Spine-
cells solitary, twice to more times as long as the diameter of the stem.
Whorl of 7—8 leaves, lower part incurved to the stem, upper part
recurved outwards. Segments usually 7 (3—4 fertile).

S. Holland: Voorne, Quackjeswater, VErpam 17 VI 1934 (L).

f. ¢ gracilis Mic. le. p. 664.

Graceful, bright green plant, 20—30 em high, mueh branched, having
fresh from the water a prickly aspect caused by the sprucefir-like patent
leaves. Stem fine, threadlike, smooth and shiny. Spine-cells scattered
at the upper internodes, at the lower usually wanting, somewhat longer
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than the diameter of the stem. Whorl of 8 leaves each having 8 segments
(3 fertile).

S. Holland: Voorne, Quackjeswater, VeErpam 17 VI 1934 (L).

f. ¢ brachyphylla M. le. p. 666.

Distinet form, about 20 em high, greenish yellow. Internodes
2—3 em, 4—6 times as long as the leaves. Stipulodes well develop_ed.
Leaves 4—5 mm long, 7—8 in a whorl, incurved and congested, forming
a globule. Segments 7—8 (2—3 fertile), top-segment (1—2 cells) naked,
very pointed. :

N. Holland: Texel, near de Hoorn, HoLkema 23 VI 1868 (B) —
S. Holland: Voorne, Quackjeswater, Verpam 17 VI 1934 (L).

f. « caespitosa M. l.c. p. 667.

15—20 ¢m high, much branched at the lower internodes. Internodes
about 2 em long. Leaves 7 in a whorl; the upper whorls 5 mm long,
the middle internodes 9—12 mm long, increasing in length from
the upper to the lower whorls. Segments 6—7 (2 fertile), top-segment
(1—2 cells) naked, very short. Bract-cells very short.

S. Holland: Voorne, Quackjeswater, Verbam 17 VI 1934 (L).

f. p tenuispina Mic. l.c. p. 668,

An intermediary form between forma brachyphy
pilosa. About 20 em high. Internodes 1—2 em long, C
spine-cells, 3—4 times ag long as the diameter of
in pairs, slightly curved, bulbously swollen at base.
segments 7 (2 fertile). Braect-cells long.

N. Holland: Texel, Geul, Meeuse 8 VI 1937 (L) — 8. Holland:
Voorne, Quackjeswater, VerpaM 17 VI 1934 (L).

f. v stagnalis Mig. le, p. 668,

Bright green plant, 15—20 em high, much branched. Internodes of
one plant of very unequal length, varying from 0.5 to 3 em. Leaves
7—8 in a whorl, different in length in one whorl; length about 8 mm.
Segments 7 (1 fertile). :

Friesland ; Veenwouden, pools, Serer? 23 VII 1854 (B, mixed up
With Chare fragilis Desvaux and Nitella hyalina (DC.) Ag.) — N. Hol-
land; Terschelling, Doodemanskisten, Hoixema 27 VIII 1869 B) —
S. Holland: Voorne, Quackjeswater, Verpam 17 VI 1934 (L).

1. ¢ tenuifolia, Mg, le, p. 669,

Bright green plant, hardly 15 em high. Internodes to 2.5 em long.
Spine-celly solitary, twice ag long as the diameter of the stem. Stipulodes
short (1, of the length of the spine-cells). Leaves 7—S8 in a whorl;

characteristic are the 5 very long ecorticate segments and a naked very

Ua and forma caes-
haracteristic are the
the stem, sometimes
Leaves 8 in a whorl,
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short top-segment, 2 fertile segments. Bract-cells developed only when
fertile.

-N. Holland: Texel, pools in the dunes behind de Hoorn, HOLKEMA
23 VI 1868 (B); Texel, HoLkemaA 16 VI1I 1868 (B) — S. Holland : Voorne,
Quackjeswater, VerpamM 17 VI 1934 (L).

f. ¢ macrostephana, Mic, Le. p. 670.

‘Dirty green plant giving a downy aspect, to 20 cm high. Internodes
to 2 em, fine. Spine-cells to four times as long as the diameter of the
stem, solitary. Stipulodes well developed, upper ones often much longer
than the spine-cells. Leaves 6—8 in a whorl, in the upper whorls already
well developed, patent like the leaves of a palm, Segments 6 (2 fertile).
Bract-cells around very well developed and thus giving a downy aspect
to the plant. :

N. Holland: Texel, pools in the dunes behind de Iloorn, IHoLKEMA
23 VI 1868 (B) — 8. Iolland: Voome, Quackjeswater, VERDAM 17 VI
1934 (L).

f. = streptophylla Mic. le. p. 670.

it.: Lakowrrz le. p. 202,

Small, bright green form to 10 em high, has come resemblance to
forma tenutfolia, but forma streptophylle is much smalier. Internodes
1—1.5 em, usually shorter than the leaves. Stipulodes well developed.
Leaves 6 in a whorl, about 12 mm long, stiff and somewhat torted.
Scgments 6 corticate and one ecorticate. Plants only found sterile in
the Netherlands (MiguLa saw only sterile plants too).

Groningen: Iarendermolen, shallow water, van I[aLL 9 VI 1858
(B) — N. Holland: Texel, between Koog and Nieuwe Aanleg,
Horxema 16 VII 1868 (B), Alloo, between Koog and Nieuwe Aenleg,
Horxema 16 VII 1868 (B) — S. Holland: Voorne, Quackjeswater,
Verpam 17 VI 1934 (L) — N. Brabant: Budel, Lacoste VIII 1874 (B).

Formae brevispinae

Lit.: Mia. le. p. 674.

Spine-cells shorter than the diameter of the stem, sometimes nearly
visible.

Friesland: Veenwouden, Spree 23 VII 1854 (B) — Gronmgm
Groningen, Apoort (G) — Overijsel: Kampernicuwstad, rced-land, IJsel-
meer, VAN DER WERFF 15 VII 1937 (L) — Utrecht: Zeist, KRAEPELIEN
n. 388 (B); Achttienhoven, Lacoste (B); Jutphaas (L, ace. ad formam
vulgarem Mic.) — N. Holland: Vlieland, pE Vries VIII 1937 (L);
Naardermeer, PoLax & Bumsman (N) — S. Holland : Naaldwijk, ditch and
pool, vaAN pER TrAPPEN (B, BrauNn, Chara aspera).
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9. Chara galioides DC. in Catal. horti Monspel. 1813, p. 93.

Lit.: Mic. Le. p. 685; Hy le. p. 40; Groves II le. p. 57 — Iil.: Mia.
Le. Fig. 137, 138; Hy le. PL II1, fig. 59. :

. Dioecious, to 25 em high. Stem moderately stout, diameter 15 mm.
Internodes 2—3 em long. Cortex irregularly triplostichous. Spme-cel.ls
variable in number and form. Stipulodes well developed. Leaves 6__8 m
a whorl, about 2 em long. Segment 4—7 corticate, top-segment ecortlca}te,
3-all segments fertile. Nodes thick and filled up with storefood, increa.smg
in size to the lower nodes and there forming bulbs to 2.5 mm. in diam.
Anterior bract-eells twice as long as the fructifications, posterior f)nes
not developed. Oogonia =+ 900 u long. Antheridia == 1000 u in diam.
(fide Groves). ,

To be distinguished from Chare aspera by the size of the whole
blant, especially ‘of the antheridia and the lack of bulbils,

Distribution: Schleswig Holstein, France, Spain, Italy, N. Africa.

S. Holland : Voorne, Branddijk pool, bt Leruw 13 VI 1934 (L, only
feminine specimen). . '

10.. Chara connivens A. Br. in Flora XVIII, 1, 1835, p. 73.

Lit.: Mie. le. p. 703; Hy le. p. 41; Groves

‘ IT Le. p. 57; Lakowrrz
Alg. Fl. Ostsee 1929, p. 203 — IUl.: Ke. Tab. Phye. VII, 1857, p. 26,

T. 63 I; M. le. Fig. 142, 143; Groves II le. Pl. XLI.

Dioecious. Much variable species, pale green. Stem graceful and
glossy, more rigid than that of C’h.'aspera.A Cortex even and round also
when dry. Spine-cells as well as stipulodes rudimentary. Leaves 6—9
in a whor], distinetly connivent to the stem, evenly corticate and terete.
When dried leaves somewhat curled, 8—9 segments, upper ones 1—2
ecorticate. - Bract-cells shorter than the fructification. Oogonia solitary

at the lowest 2—3 segments, &= 750 u long. Antheridia 600—700 p in
diam, (fide GroOVES)., . - ‘ ’ '

Distribution: W, Europe, N, Africa. S :

Friesland : Afsluitdijk near coast of. Friesland, side of the IJsel-
meer, vAN pER WERFF 18 VII 1937 (L)

1. « major M. le. p. 709.

Robust form, 20—25 em high. Stem 0.6 mm in diam. Internodes at
the lower part of ‘the stem 83—4 c¢m long, at the upper part 1—2 em
long. - Stipulodes much reduced. Leaves about 1 em long, 8 in a
whorl. Segments 7—9, top-segment naked, broad at.the base. First
3—4 segments fertile.. ‘The two leaflets pressed to -the antheridia

and ‘very small. ~Leaflets of female specimens 5, halfs as long as
the ' oogonia, . . : S ,
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Friesland: Makkum, inland water-ways at the foot of the dike, vaN
pER WERFF 27 VI 1937 (L, ace. ad formam magjorem).

f. B laxa Mrig. le. p. 7T10.

Slender and short form, about 25 em high. Stem filiform and when
dry, solid, terete and glossy. When dried, stem and leaves curled and
fragile. Internodes very long, 4—6 cm. Spine-cells wanting, stipulodes
minute. Leaves 8 in a whorl. Segments 8—9 (one naked). Oogonia
=+ 480 p long. Antheridia 250—500x (== 350 u) in diam.

N. Holland: IJselmeer, Bocht van Wervershoof, TiNBERGEN 29 VIII
1936 (L). ‘ '

f. y gracilescens Mic. le. p. 711.

Slender form, about 15 em high. Stem slightly curved. Internodes
at the lower part 3—4 em, at the upper part 1—2 em, irregularly long
at one and the same stem. Stipulodes minute, developed as warts. Leaves
7—8 in a whorl, fine, about 1 em long, at female specimens straight,
at male specimens incurved to the stem. Segments about 7 (one naked
top-cell). g . . '

Friesland: Afsluitdijk, near coast of Friesland, side of the IJsel-
meer, VAN DER WERFF 18 VII 1937 (L); Mirnser Klif, vaN per WERFF
17 VII 1937 (L); Harderwijk, Essenburg, Boxpam VII 1866 (B). All
ace. ad formam gracilescentem.

f. & longifolia, Mig. l.c. p. 711,

Very slack form, about 15 em high with very long leaves. Stem
0.6 mm in diam., slack and flexible, sunken and flat when dry. Inter-
nodes at the lower part 4 em long, gradually diminishing to 1 em at
the upper part. Stipulodes minute. Leaves 8 in a whorl, very long,
2.5—5 cm, usually about 3 em long, fine and slender, curved. Segments
9—13 (one naked top-cell). Leaflets short.

Friesland : Takozijl, pier N. side of the sluice, vaAN pErR WERFF 17 VII
1937 (L, ace. ad formam longifoliam).

f. ¢ minor Mic. Le. p. 712.

Small form about 6 em high, glabrous. Stem about 0.5 mm in diam.,
hard, round and glossy. Internodes 2—20 mm, usually 10 mm long.
Stipulodes developed as small warts. Leaves 7 in a whorl, straight or
somewhat incurved, stiff and naked, 3—20 mm, usually about 10 mm
long. Segments 7 (one naked top-cell), 1-celled and small at the relatively
thick last corticate segment.

* Friesland: Afsluitdijk near coast of Friesland, side of the IJsel-
meer, VAN DER WERFF 18 VII 1937 (L) ; Kornwerd, coast of the IJselmeer,
vaN pER WERFF 18 VII 1937 (L); Makkumerwaard, vAN DER WERFF
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18 VII 1937 (L) — Gelderland: Wisselsche veenen, peatmoors, Kox
ANkErRsMIT 1 VII 1876 (B). All ace. ad formam minorem.

11. Chara tenuispina A. Br. in Flora XVIII, 1, 1835, p. 68.

Lit.: Mia. Le. p. 715 — IiL.: M. le. Fig. 145.

Monoecious and therefore and by the long spine-cells immedia?ely
to be distinguished from the other triplostichous species. 25 em high.
Stem slender, corrugated. Cortex not quite regular. Spine-cells long and
fine. Stipulodes developed. Leaves 9—10 in a whorl, to 1.5 em long.
Segments 6—8 (the last 1—2 naked). Anterior bract-cells twice as 10f1g
as or longer than the oogonia, posterior ones half as long as the oogonia.
Oogonia 650—800 p long. Antheridia 250—300 p in diam. (fide Ma.).

Distribution: Germany, Austria, Switzerland.
1. « major M. l.c. p. 721.

Ill.: M. Le. Fig. 144.
Long streteched form about 50 cm,
T em, leaves to 2.5 em and braet-
spine-cells sparse, fine and long. C
sometimes all segments but one

ramifications few. Internodes to
cells = 2 mm long. Cortex normal,
ortex of the leaves sometimes unequal,

corticated, sometimes 2-_4 ecorticate;
bract-cells developed. Oogonia = 700 p long. Antheridia = 250 p in diam,

N. Holland : Texel, valley in the dunes of Schapebroek, Mexuse 8 VI
1937 (L) — Presumably Zeeland, van pEN BoscH VI 1842 (B).

12. Chara fragilis Drsvaux in Lois. Not. FL. Fr. 1810, p. 137.

Lit.: Prod. F1. Bat. II, 2, 1853, p. 186; Mic. le. p. 722; Ros. le.
p. 279; Hy le. p. 42; Groves II le, p. 61; Lakowrrz Alg, Fl. Ostsee
1929, p. 203 — 11L.: K. Tab. Phye. VII, 1857, p. 22, 23, T. 54, 55, 56;
Mic. Le. Fig. 146, 147.
Adonoecious, polymorphic and variably high, usually 20—40 ¢m high,
slightly incrusted. Stem rather slender and graceful, finely striped.
Internodes equalling or exceeding the leaves. Regularly triplostichous,
corticated, primary and secondary cells equally broad and prominent,
hever bearing spine-cells or papillae. Stipulodes irregularly developed,
Usually rudimentary. Leaves 6—9 in a whorl, fine and brittle. Segments
5—8 corticated; leaf-tip ecorticate (1—2 celled). Posterior bract-cells
always wanting, anterior oneg usually extant though short. Oogonia
500—700 , (% 600 p) long. Antheridia =+ 250 p in diam., brightly
red with distinet markings on the shields. ~
Resembling Ch. verrucosa, however, Ch. verrucosa forms distinet
iuits, the leaves are usually exceeding the length of the internodes and
at least the upper row of stipulodes is well developed.

Distribution s Almost cosmopolitan species (not in W. Indies)..
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N. Holland: Amsterdam, Lacoste (B)' — S. Holland: Wassenaar,
diteh in Persijnpan, STEKHOVEN 22 IT 1933 (B, sterile).

Formae mikroptilae

: Mic. le. p. 729,

Bract cells equalling or shorter than the ripe ocogonium. Stlpulodes
hardly developed.

Friesland: Jorwerd, LAMBERS 11 VIII 1924 (U) — Utrecht: Dr1e
bergen, along railway — N. Holland: Amsterdam, ditches, LacostE .(B);
Sloten, Haarlemmermeerpolder, Lacoste IX 1853 — S. Holland : Nieuw-
land. near ’s-Gravezande (KiirziNa: Chara aspera).

f. B Hedwigii (A¢.) Mie. in Bruzervs Obs.. Char., 1824, p. 7, 21

Lit.: Ka. Tab. Phye. VII, 1857, p. 23; Mic. lLe. p. 730; GrovEs II
Le. p. 64 — Ill.: Ka. Le. T. 55 I; Groves.II le. Pl XLIIL

Very long stretched with extremely long leaves, strong form, the
largest of Ch. fragilis (40—70 cm), pale soft green. Stem slack, not
solid as usual for Ch. fragilis and therefore flat, when dried. Internodes
3—6 em. Cortex normal. Stipulodes like terete papillae. Leaves 2—4 em,
7 in a whorl, firm, at the lower and middle internodes widely patent,
not curved. Bract-cells of sterile leaves not developed of fertile leaves
shorter than the oogonia. i

Friesland :- St. Jacobi Parochie, van HALL 15 VII 1829 (B)
Gelderland: Berkel near Boevenbrug, trench in hayfield, 18 VII 1859
(B, mixed up with Chare vulgaris); Ankelaar, Kok Ankersmrr IX 1873
(B); Loo-Ankelaar, ditch, Kok Ankersmrr IX 1873 (B, sterile); Apel-
doorn, Kox Anxkersmrr 1873 (B, sterile); Apeldoorn, peatpits in Dal-
hoven, Kok Anxersmrr 4 IX 1875 (B); Apeldoorn, peatpits on ”de
Beemte“, Kok Ankersmrr 4 IX 1875 (B) — N. Holland: Terschelling,
Howxema 27 VIII 1869 ; Osdorp near Amsterdam, brackish ditch, LadosTe
1X 1849 (L, B) — S. Holland: Waalsdorp, ditches in the dunes, Vriipad
ZuNeEx (B, mixed up with Chare vulgeris L. subinermis A. Br. ,formaf
normalis (Mic.), Braun: Chara fragilis and Chara foetida).

Formae makroptilae

Lit.: Mic. le. p.. 742, T, : &

All bract-cells exceeding the ripe oogonium. Upper stlpulodes deve
loped the lower row hardly or not developed.

Friesland: Veenwouden, Spree? 3 VIII 1851 (B), summer 1852
(B), 24 VII 1854 (B), ditch, 24 VII 1854 (B) — Groningen :: ditches
outside Groningen, Storz (B) — Gelderland: Epe, S. 1864 (B) Wissel,
peatmoors, BoERLAGE 1890 (B) ;.Lochem, pond in Sterrebosch, OUDEMANS
VII 1875 (B); Nijkerk, peatmoor near Hoevelaken, Storz (L); Hoeve:
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laken near Nijkerk, SmoLz 1870 (B) — Utrecht: Achttienhoven, BEIN'Z
(B); pits in peat, Brivz 1871 (B); Lacoste (B, Braun: Chara fragilis
longibracteata confirmis obsita) ; Maartensdijk, Lacoste VI 1841 (L,
Kiirzvg : Chara pulchella) ; vax pEN Boscr (B, BRAUN: Chara fragilis var.
longibracteata A. Brauvx) ; Jutphaas, van pEr TrapPEN? (L); Vinkeveen,
LiAcOSTE V' 1850 (L) — N. Holland: Vlieland, pe Vries VIII 1937 (L);
Halfweg near Haarlem, Herb. MoLkENBOER (B) — S. Holland: Boek-
horst, pond, 29 VIII 1859 (L); Hazerswoude, Rietveldsche Polder,
STEKHOVEN 9 IX 1833 (B, BrauN: Chara fragilis var. verrucosa longi-
bracteata); Hazerswoude (B, Braux: Chara fragilis var. verrucosa longi-
bracteata) Leiden, Dozy (L) — N. Brabant: Bindhoven, ditches, Herb.
Forstex (B, Braun: Chara foetida).

13. Chara verrucosa Itzigsomy in Bot. Zeit. 8, 1850, p. 338 —
Chara delicatula Ag, Syst. Alg. 1824, p. 130 (non Dgsv.). v

Lit.: Mie. Le. p. 752; Ros. le. p. 280; Groves II le. p. 65 — Il.:
Mlig. Le. Fig. 148; Groves II le. Pl XLIV.

Monoecious, about 10 em high, more concentrated than Ch. fragilis,
forming tufts. Stem thin, hard and terete. Internodes shorter than the
leaves. Cortex triplostichous; primary cortical ecells wider than the
secondary ones. Cortical node-cells sufficiently conspicuous, forming
papillae. Stipulodes of the upper whorl well developed, those in the
lower always shorter. Leaves 7—8 in a whorl, tall, stiffly straight,
patent. Segments 8—9, 8-celled leaf-tip ecorticate; only the first
two segments fertile. Anterior bract-cells hardly devecloped, posterior
braet-cells not developed, or reduced to mere papillac. Oogonia 500—
760 u (= 600 p) long. Antheridia = 350 p in diam,

To be distinguished from Ch. fragilis by the habitus, the intei-
nodes (shorter than the leaves), the cortex, the cortex-papillae, and
the hardly extant bract-cells.

. Distribution: Europe, Asia Minor, S. Africa, N. America.

Groningen : Noordlaren, Havivea 9 VII 1916 (G); Eeclderweg,
Posrna 18 V 1905 (G) — N. Holland: Terschelling, Doodemanskisten,
Kosrer n. 159 13 VIT 1937 (L) ; Wisselsehe veenen, U. I. (BOERLAGE)
1890 (B); Vinkeveen, Botsholsche plas, vax prr Wrrrr 29 X 1937 (L).



