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Some Planktic Staurastra from New Zealand

By KuNO THOMASSON

Viixtbiologiska Institutionen, Uppsala

During the last years my atlention has been directed upon the plank-
ters in the lakes situated in the temperate zone of southern hemisphere.
These studies have mainly considered South American lakes. But in
this connection some studies have also been made on the plankton in
the lakes of New Zealand. The lakes mentioned in the present note are
all situated on the North Island. Samples from the following lakes
have been studied: —

Approximate Approximate
Lake height m depth ft.
a. s.-L.
Faupoi: s i 300 546
Rotorua i s a o 300 80
Tarawera « .o nive 300 280
Rotomahana: s o5 300 450
Roto=iti o i iy 300 180
Waikaremoana ........ 600 800

From the recent review published by Chapman & Thompson, 1957,
it is evident that the phytoplankton of this area has been rather neg-
lected during the last decades. In contrary there have recently been
published several papers on zooplankters, e.g. those by Jolly and Russell.
Considering the freshwalter algal flora of New Zealand the papers of the
former publisher and editor of this journal, C. F. O. Nordstedt, are still
one of the main sources.

It is surprising to note that such a familiar plankter as Ceratium
hirundinella has been recorded for the first time for New Zealand as
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late as in the above mentlioned paper by Chapman & Thompson. I have
noted this plant, represented by forma furcoides as dominating in the
plankton of Lake Tarawera. Apart from Ceratium hirundinella, the
occurrence of the following plants is characleristic for the prevailing
facies of planklon-community in November, 1955: —

Cyanophyta. Chlorophyta.
Anabaena circinalis Rabenh.

Aphanizomenon flos-aquae (L.) Ralfs

Jotryococcus braunii Kiitz.

Closterium aciculare T. West

Staurastrum johnsonii v. altius
Fritsch & Rich

S. pingue Teiling

S. smithii (G. M. Smith) Teiling

Chrysophyta.

Dinobryon divergens Imh.

D. sociale Ehrenb.

Melosira granulata (Ehrenb.) Ralfs
Synedra ulna (Nitzsch) Ehrenb.

In the following note I am going to make some comments on a few
of the planktic Staurastrum-species occurring in the lakes. Most of these
plants can also be found in the plankton of the northern hemispheric
lakes. Some of them belong to the taxa recently treated by Brook in a
series of important papers.

Staurastrum longiradiatum fo. majus West & West

Let us first consider the long-armed plants depicted on figs. 1, 2, 4—7.
13, and 16. The size of these plants is: length 50—56 u, breadth 131—
183.7 w. They are rather frequent in the plankton of Lake Taupo. The
composition of the phytoplankton in Lake Taupo in October. 1955, is
evident from the foliowing list: —

Cyanophyta.

Anabaena circinalis Rabenh.

Oscillatoria lacustris (Kleb.) Geitler

Chrysophyta.

Dinobryon divergens Imh.

Salpingoeca frequentissima (Zach.)
Lemm.

“Trachelomonas furcata Dol.” — De-
flandre, 1926, figs. 621 & 622.

Asterionella formosa IHass.

Cyclotella stelligera Cleve & Grun.

Melosira granulata (Ehrenb.) Ralfs —
dom.

M. undulata (Ehrenb.) Kiitz.

Nitzschia holsatica Hustedt

N. vermicularis (Kiitz.) Grun.

Synedra ulna (Nitzsch.) Ehrenb.

Chlorophyta.

Eudorina elegans Ehrenb.

Botryococcus braunii Kiitz.

B. protuberans West & West

Lagerheimia citriformis (Snow) G. M.
Smith

Closterium aciculare T. West

Staurastrum johnsonii v. altius IFritsch
& Rich

S. longiradiatum f. majus West & West
— subdom.

S. planctonicum Teiling

Phycomycophyta.

Tetracladium setigerum (Grove) Ing.
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In June, 1956, the following plankters occurred in the plankton of the
same lake: —

Cyanophyta. Chlorophyta.
Anabaena circinalis Rabenh. Fudorina elegans IEhrenb.

Botryococcus braunii Kiitz.

Chrysephyta B. protuberans West & West

Salpingoeca frequentissima (Zach.) Staurastrum johnsonii v. altius Fritsch
Lemm. & Rich
Asterionella formosa IHass. S. longiradiatum f. majus West & West
Melosira granulata (Ehrenb.) Ralfs — — subdom.
dom.

The question is. do the above mentioned plants represent one taxon
or several taxa. At first glance it looks as if there may be two taxa
present, e.g. the first one illustrated by figs. 2, 4+ & 5, characterized by
narrow semicells, and the second one, figs. 6, 7, 13, characterized by its
stout semicells. But considering the whole population which might be
arranged in the following series: 2, 4, 5—>1—16—6, 7, 13 we can admit
that all these plants may very well belong to just one varying taxon.
The conspicuous, long and horizontal or slightly diverging processes
point to such a suggestive name as S. longiradiatum West & West. There
are many figures of S. longiradiatum to be found in the literature, e.g.

S. longiradiatum West & West in West & West, 1896, pl. 17, fig. 23.
— in Smith, 1924, pl. 74, fig. 6.
- in Skuja, 1948, pl. 18, fig. 11.
- in Nygaard, 1949, fig. 51.
— in Gronblad, 1956, fig. 22.
— in Irénée-Marie, 1957, pl. 1, fig. 16.
S. cf. longiradiatum West & West fo. in Thomasson, 1957, fig. 27.
S. gracile v. elongatum Scott & Prescott in Scott & Prescott, 1958, fig. 17: 9.

I'rom the description given by West & West (1896) we note that their
30 w, and

plants were considerably smaller than mine. length only 25
breadth 67—77 w. Their plants have long processes, which according to
the drawings which may be considered as type, terminate in two diver-
gent spines. Of about the same size are the plants reported by Irénée-
Marie (1957) from Canada. In the above mentioned paper West & West
described a fo. majus, this one also from North America. It has trifur-
cate processes and is considerably broader than the type form of the
species. The breadth of fo. majus is 119 w. No other measurements are
given. nor any drawings.
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In 1909 G. S. West added a biradiate variety to S. longiradiatum, the
rar. subnudum (length 30—31 u) which according to his report cccurred
together with the type form in the Yan-Yean reservoir, Australia.
A figure of var. subnudum accompanies the description, but considering
the type form, only a reference to the original figure from 1896 has
been made. In 1924 Smith, who had studied West’s collection from
Australia, points out (p. 90) that the specimens from Australia show a
greater variability in the divergence of the processes than is given in
the original description. Moreover, the dimensions of the Australian
specimens which West referred to the type, are according to Smith (op.
cit.) those of the fo. majus, which according to him should consequently
not be recognized. It is a pity that Smith has neglected to give a draw-
ing of the plants studied by him. But since he has identified his plants
from North America with West’s, he probably saw something like the
plants depicted by him. By comparing his drawings with the original
drawings by West, it is evident that there are great differences. The
plants depicted by Smith have more in common with S. planctonicum
(v.i.) than with S. longiradiatum. We know also that S. planctonicum
has been reported by Prescott & Scott, 1952, as frequent in a similar
Australian habitat, in Happy Valley reservoir. The problem could pos-
sibly be settled by a fresh study of West’s collection, but the words of
the experienced and eminent algologist F. Hustedt, cf. Hustedt, 1959,
p.- 34 & 62 et seqq., ought to be pointed out in connection with such
a study.

There is described at least one more similar taxon from the region
under consideration, viz. S. gracile var. elongatum Scott & Prescott from
North Australia. It resembles in shape the plant depicted on fig. 6 in
this note., but is smaller, only 30 u long and 75 w broad: thus the
measurements agree very well with those of S. longiradiatum. The
authors have also pointed out the affinity between their plant and
S. longiradiatum. Considering the recent clean up within S. gracile by
Brook, it is suitable to refer their plant to S. longiradiatum.

The plant described by W. West in 1892, pl. 23, fig. 11, under the
name S. gracile ssp. bulbosum, resembles a great deal my plant on
fig. 16, but it has shorter processes. The drawing given by W. West is
somewhat sketchy; his plant belongs obviously to S. planctonicum and

Figs. 1—12. — 1 & 2. Staurastrum johnsonii v. altius. — 3. Staurodesmus unicornis fo.
— 4 & 5. Staurastrum johnsonii v. altius. — 6 & 7. Staurastrum longiradiatum f.
majus. — 8 & 9. Staurodesmus leptodermus v. corniculatus. 10. Staurastrum

johnsonii v. depauperatum. — 11 & 12. Staurastrum muticum.
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ought to be designated as S. planctonicum var. bulbosum. Synonymous
names are S. planctonicum var. bullosum Teiling and S. planctonicum
var. bullatum Teiling in Teiling, 1946 & 1947.

Returning to Smith’s discutable interpretation of S. longiradiatum we
note that in 1957 Florin emphazised. that the plants depicted by Smith,
1924, pl. 74, figs. 5
represents S. planctonicum, cf. also Thomasson, 1957. By comparing the

11 under the name of S. longiradiatum, in reality

figures given by Smith we see that the differences between the plants
drawn by him are minimal. and that they may be considered as mem-
bers of one taxon. viz. S. planctonicum. I can agree that fig. 7 undoubt-
edly represents S. planctonicum. The question is whether the fig. 6, which
is closely related to the plants depicted on figs. 2, 4 & 5 in the present
note, may represent something else. 1 think that this is the case. By
comparing figs. 6 & 7 in Smith (op. cit.) we must admit that there are
differences in the shape of cell-body. Of course they are very similar
to each other, but I think they can be kept apart. The cell-body of
S. planctonicum is conical, the fig. 5 in Smith also represents this taxon.
Contraryly the semicell of the plant depicted on fig. 6 is of more
cylindrical shape. I shall return to this plant further on.

The way out of the dilemma seems to be to refuse the interpretation of
S. longiradiatum given by Smith, and to retain the description given by
West & West. S. longiradiatum will then embrace the specimens with
a length of cell-body of about 30 w. The fo. majus is characterized by
a considerably longer cell-body. about 50 u. My plants from Lake Taupo,
depicted on figs. 6, 7, 13, and 16, could then be designated as S. longira-
diatum fo. majus. The direction of the processes is somewhat varying
within the present population; in some plants they nearly touch each
other. The length of my plants is about 50 u, the breadth with processes
131—163—178.5—183.7 u. The basal part of the semicells is relatively
broader than in the plants discussed below. viz. the plants illustrated

by figs. 1. 2, 4 & 5. S. longiradiatum seems to have some affinities to
S. pingue. This relation is illustrated by fig. 51 in Nygaard. 1949, and
fig. 18: 11 in Skuja, 1948. The plant described by FIritsch & Rich, 1937,
fig. 23 ¢, under the name S. longiradiatum var. elevatum is probably
not at all related to S. longiradiatum. The same could be stated aboul
the above mentioned S. longiradiatum var subnudum.

Staurastrum johnsonii var. depauperatum G. M. Smith

Both of the varieties just mentioned are biradiate. and their dimen-
sions are close to those of S. longiradiatum. Also in the plankton of
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Lake Taupo a biradiate plant was noted, cf. fig. 10. The measurements
of this plant are: length 56.3 u, and breadth 178.5 u, thus of about the
same magnitude as those of S. longiradiatum fo. majus. The ornamenta-
tion on the swollen bases of the semicells occurs also in S. longiradiatum,
cf. fig. 16. Only one specimen of this biradiate plant was noted; there-
fore it is ticklish to determine whether this plant represents just a bi-
radiate facies of S. longiradiatum, or if it belongs to some other taxon.
Among the similar biradiate taxa the following could be named: —

S. johnsonii v. depauperatum G. M. Smith in Smith, 1924, pl. 79, figs. 7—11.
— v. bifurcatum Scott & Gronbl. in Scott & Gronblad, 1957, pl. 22, figs. 1—3.
— v. perpendiculatum Gronbl. in Gronblad, 1920, pl. 2, fig. 33.

The first one is the taxon closest to my specimen from Lake Taupo.
It is of about the same size as my plant. The var. bifurcatum is consider-
ably smaller; on the other hand the var. perpendiculatum is 80—91 u
long. Until more material has been studied I have considered my plant
preliminarily as S. johnsonii var. depauperatum, provided that it is not
a biradiate facies of S. longiradiatum. Note that the proximal spines
on the processes are delicate in my plant and stout in the present popula-
tion of S. longiradiatum fo. majus, cf. fig. 7b.

Staurastrum johnsonii var. altins Fritsch & Rich.

The next group of Staurastra are the plants already mentioned and
illustrated by figs. 2, 4. and 5. The length of these plants is 50—56 u,
the breadth 131.2—147—157.5 u. These plants resemble to a high
degree the plant pictured on pl. 74, fig. 6 in Smith, 1924, which is al-
ready discussed above. I am not inclined to assume that they belong
to S. planctonicum. They have considerably longer processes and there
is not the faintest trace of the stout ventral end-spine on the processes
which is usually, according to Teiling (1946) very characteristic of
S. planctonicum, cf. figs. 30 & 31 in Teiling. 1946. The absence of stout
ventral end-spine and the lack of prominent dorsal spines on the pro-
cesses of my plants make their affinity to S. planctonicum hardly plausi-
ble. Actually there is one more taxon to be considered in this connec-
lion. viz. S. johnsonii var. altius Fritsch & Rich. Just compare fig. 2 in
the present paper and fig. 22 A & B in Iritsch & Rich, 1937, cf. also
Thomasson, 1957. p. 12. My plants are of the same magnitude as the
African ones described by Iritsch & Rich. The supraisthmal ornamenta-
tion is in my plants usually reduced. In spite of these minor differences
I am for the time being inclined to designate my plants from Lake
Taupo as S. johnsonii var. altius I'ritsch & Rich.
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Staurastrum pingue Teiling and §8. longipes (Nordst.) Teiling.
In the plankton of Lake Roto-iti the plants iliustrated by figs. 14 & 18
were noted. Their measurements are: length without processes 31—
37.5 w, breadth with processes 95—112.5 u. The phytoplankton of
this lake was in IFebruary, 1956, composed mainly of the following
plankters: —
Cyanophyta. Spondylosium panduriforme (Heimerl.)
Teiling, 1957, p. 215
S. planum (Wolle) West & West
Pyrrophyta. Staurastrum arctiscon v. glabrum West
& West

Chroococcus limneticus Lemm.

Ceratium hirundinella f. furcoides

z = S. denticulatum (N#g.) Arch.
Schréder % = > . T
S : S. floriferum West & West — fig. 29

Peridinium striolatum Plavf. et 5 P :
: S. leptocladum v. gracile G. S. West
: S. longipes (Nordst.) Teiling
Chrysophyta. gL ' s
% > S. longipes v. contractum Teiling
Dinobryon bavaricum Imh. S. muticum Bréb.
D. sertularia Ehrenb. S. pseudosebaldii Wille fo. — fig. 28
Asterionella formosa Hass. S. sexangulare (Bulnh.) Lund.
Melosira granulata (Ehrenb.) Ralfs S. smithii (G. M. Smith) Teiling
Synedra acus Kiitz. S. subgracillimum West & West
S. ulna (Nitzsch.) Ehrenb. S. tangaroaii Thom.
Staurodesmus brevispinus (Bréb.)
Chlorophyta. Florin
Eudorina elegans Kiitz. S. connatus (Lund.) n. comb.
Closterium aciculare T. West S. leptodermus v. corniculatus
Cosmarium contractum v. ellipsoideum (Lund.) Thom.
(Elfv.) G. S. West S. unicornis (Turner) Thom. fo.

The plants from Lake Roto-iti, figs. 14 & 18, are undoubtedly
Staurastrum longipes (Nordst.) Teiling. Their shape is identical with
the figure by Nordstedt, 1873, fig. 17. It ought to be mentioned thal
S. paradoxum var. longipes Nordst. in Borge, 1900, is probably S. chaeto-
ceras. Considering the last mentioned taxon 1 can not agree with Brook.
1959, p. 601, that the plants figured in Nygaard, 1945, under the name
of S. tetracerum var. validum belong 1o S. chaetoceras. These plants are
to be considered as a biradiate facies of S. cingulum var. obesum, like
S. thunmarkii Teiling, cf. Florin, 1957, p. 128. My plants from Roto-iti

Figs. 1326, — 13. Staurastrum longiradiatum f. majus. — 14. Staurastrum longipes.

— 15. “Trachelomonas furcata”, diam. 11 p. — 16. Staurastrum longiradiatum f.

majus. — 17. Staurastrum smithii, Janus-form. — 8. Staurastrum longipes.

19. Staurastrum pseudosebaldii fo. — 20. Staurastrum pingue. — 21. Staurastrum

pseudosebaldii fo. — 22. Staurastrum leptocladum v. elegans. — 23. Staurastrum

pseudosebaldii fo. — 24. Staurastrum pingue. — 25. Staurastrum platycerum. —
26. Staurastrum tangaroaii.
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should also be compared with the fig. 23 in Teiling, 1946. Both of my
plants have their processes crowned by a corona of strong and diverging
bowed spines, a fealure characlteristic for S. longipes as poinled out by
Teiling, 1946, p. 81. The plants occurring in the plankton of Lake
Roto-iti are somewhat larger than the plant described by Nordstedt.
Good illustrations of S. longipes are apart from those mentioned above
also to be found in West & West, 1905, pl. 7, figs. 13 & 14, Smith, 1924,
pl. 73, figs. 3-—6, and Allorge, 1931, pl. 14, fig. 8 & 9.

Plants similar to the previous ones were also met in the plankton of
Lake Rotorua. They are illustrated by figs. 20 & 24. The length of these
plants is 35

45 u, breadth 100 w. The plankton-community of Lake
Rotorua was in October, 1955, composed of: —

Pyrrophyta. S. clepsydra Nordst.
leptocladum v. elegans G. S. West

Cystodinium brevipes Geitler

S. lunatum v. planctonicum West &

Chrysophyta. West
Dinobryon cylindricum Imh. — sub- 5. muticum Bréb.

dom. S. pingue Teiling
D. divergens Imh. — subdom. S. pseudosebaldii Wille fo.
Salpingoeca frequentissima (Zach.) S. smithii (G. M. Smith) Teiling

Lemm. S. smithii fac. triradiatum Florin
Asterionella formosa Hass. — subdom. S. sexangulare (Bulnh.) Lund. —
Melosira granulata (Ehrenb.) Ralfs — 4-radiate

dom. S. subnudibrachiatum West & West
Svnedra acus Kiitz. S. tohopekaligense Wolle

: Staurodesmus bieneanus (Rabenh.)
Chlorophyta. I'lorin

[Cudorina elegans Ehrenb. S. cuspidatus (Bréb.) Teiling
Botryococcus braunii Kiitz. S. dejectus (Bréb.) Teiling
Closterium aciculare T. West S. dickiei (Ralfs) Lilljer.

S. glabrus f. limnophilus Teiling
S. leptodermus v. corniculatus

Cosmarium contractum v. ellipsoideum
(Elfv.) G. S. West

C. pseudarctoum Nordst. (Lund.) Thom.

Spondylosium planum (Wolle) West S. patens (Nordst.) Teiling——Taylor,
& West 1935, fig. 33: 1

Staurastrum arctiscon v. glabrum S. unicornis (Turner) Thom. fo.

West & West

It ought to be mentioned that the dominating Melosira granulata is
in the present sample, like in the other samples mentioned here, of «a
curious type. It has large pores, bul lacks the very characteristical
terminal spines.

The two plants from Lake Rotorua, figs. 20 & 24, are difficult to
classify. The first one which is similar to the plant designated by
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Brook, 1959, as S. pingue, cf. Brook, 1959, pl. 17, fig. 2, is a little larger
but could be accepted as S. pingue. The second plant, fig. 24, is also
larger than S. pingue. The corona of terminal spines on the processes is
of S. longipes-type, but the shape of semicells is similar to S. pingue,
cf. Brook. 1959, pl. 18, figs. 10, 12 & 13. As Brook has pointed out,
p. 602. these plants approach Teiling’s S. planctonicum. Properly these
plants have their taxonomic position somewhere between S. pingue, cf.
Teiling, 1942, figs. 3

I think that there are good reasons to consider the plants under discus-

5, and S. planctonicum in Teiling, 1946, fig. 30.

sion, viz. fig. 24 in the present note. and figs. 10, 12 & 13 in Brook,
1959, as a variety of S. pingue. They differ from S. pingue by their
larger size and cup-shaped semicells; in S. pingue the semicells are sub-
cylindrical. Moreover the sinus in S. pingue is relatively deep and nar-

row. compare Teiling, op. cit., figs. 3—>5. In the plants under considera-
tion the sinus is a broad V-shaped notch. The magnitude is identical
with S. planctonicum, but the ornamentation of the processes is of a
divergent character, see above. Brook gives no measurements of his
plants, but they seem to form a continuous series between my plant and
S. pingue. In spite of obvious differences between the plants just dis-
cussed and the plant drawn by Teiling I am inclined to accept the
delimitation of S. pingue given by Brook, and to consider my plants
with some hesitation as belonging to S. pingue.

S. pingue has been also reported from Auslralia, cf. Prescott & Scolt,
1952, fig. 5: 2. here under the name S. gracile fo. minimum, which is
similar to the small forms of S. pingue depicted by Brook (op. cit.) on
pl. 18. The plant depicted by Gronblad, 1938, fig. 2: 5. under the name
S. sublongipes G. M. Smith is not identical with the plant described by
Smith, but has its proper place among the plants grouped under
S. pingue.

The plant from Lake Waikaremoana depicted on fig. 30 forms a
transitional link between the plants discussed under S. longipes and the
plants figured on fig. 31—33. The conspicuous corona of terminal spines
on the processes indicales ils relationship to S. longipes. It is smaller
than the specimens of this taxon discussed above, but I think it could
well be labelled as S. longipes. It was noted in the sample collected in
February, 1957. The plankton community was on the date of sampling
composed of: —

Chrysophyta. Mallomonas sp.
Dinobryon cylindricum Imh. — dom.  Melosira granulata (Ehrenb.) Ralfs

D. divergens Imh. — subdom. Synedra ulna v. danica (Kiitz.) Grun.
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Chlorophyta.

FEudorina elegans Ehrenb.

Closterium aciculare T. West

C. kuetzingii Bréb.

Cosmarium contractum v. ellipsoideum
(Elfv.) G. S. West

C. depressum v. achondrum (Boldt)
West & West

KUNO THOMASSON

longipes (Nordst.) Teiling

pingue Teiling

platycerum Playf.

smithii fac. triradiatum Florin
tangaroaii Thom.

Staurodesmus dickiei (Ralfs) Lilljer.
S. leptodermus v. corniculatus (Lund.)
Thom.

mrny s

Staurastrum arctiscon v. glabrum West
& West

Staurastrum smithii f{ac. triradiatum Florin.

In the sample from Lake Waikaremoana, plants of the shape shown
by the plant depicted on fig. 31 occurred. They are small, length 25 u,
breadth 65 u. Similar specimens were noted in the plankton of Lake
Rotomahana, cf. figs. 32 & 33. The length of these plants is 22.5—29 y,
breadth 69 n. Also in Lake Rotorua similar plants occurred, see the
drawing of a Janus-form fig. 17. To find a suitable taxon for these
plants is a ticklish problem. Similar plants are often classified as
15 in Smith, 1924.
His plants are, however. more gracile in their shape than those drawn
by W. West, but this may be due to the way of drawing. The plants
grouped by Smith (op. cit.) under the name S. paradoxum
consist of two types, viz. figs. 7-—11 and 12—15. The later, however,
with concave sides in top-view, has also been classified by Smith as
S. tetracerum var. evolutum West & West in the same book. cf. pl. 76,
figs. 11—14.

My plants from New Zealand may be considered as forms representing

S. paradoxum var. parvum W. West, cf. figs. 12

var. parouam

the lowest limit of the magnitude within S. longipes. However, the spines
at the end of the processes are not forming a corona. They also resemble
the plants considered by Brook. 1959, pl. 25 as S. pendulum var. pingui-
forme Croasdale. Brook has here also cogitated about S. paradoxum
var. evolutum. The fig. 8 on pl. 145 in West’s Monograph of S. para-
doxum var. evolutum resembles the plants grouped under S. longipes,
and in 1955 I considered this variety as belonging to S. longipes-group.
and later, in Willén (1959), as S. tetracerum var. evolutum. It ought to
be pointed out that the plant drawn by West shows convex sides of the
semicells. In the plants figured on figs. 17 and 31—33 they are concave
like in S. longipes. The plant on fig. 33 in the present note should be
compared also with S. pingue on pl. 1, fig. 6 in Messikommer, 1954. For
the time being I have labelled my plants with some hesitation as S. smi-
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Figs 27—37. — 27. Staurastrum tangaroaii. — 28. Staurastrum pseudosebaldii fo. —

29. Staurastrum floriferum fo. — 30. Staurastrum longipes. 31—33. Staurastrum

smithit fac. triradiatum. — 34 & 35. Staurastrum tangaroaii. — 36 & 37. Staurastrum
subgracillimumn.

thii fac. triradiatum, according to the interpretation given by Florin,
1957, figs. 29: 2—4.

The plants figured on figs. 32 & 33 in the present paper were noted
in the plankton of Lake Rotomahana. The net-plankton of this lake
was in September, 1955, composed of: —

Euglenophyta. Chlorophyta.
Phacus caudata Hibner Gonium pectorale O. IF. M.
Actinastrum hantzschii Lagerh.

Chrysophyta. Ankistodesmus falcatus v. mirabilis f.

Asterionella formosa Iass. longiseta Nyg.

Cyclotella meneghiniana Kiitz. Coelastrum microporum Nig.

Melosira italica (Ehrenb.) Kiitz. Crucigenia minima Brunnth.

M. italica v. tenuissima (Grun.) Dictyosphaerium pulchellum Wood.
0. Miiller Oocystis lacustris Chodat

M. varians Agardh Selenastrum westii Smith

Nitzschia acicularis W. Sm. Closterium aciculare T. West

Synedra acus Kiitz. C. cornu Ehrenb.

S. ulna v. danica (Kiitz.) Grun. Staurastrum pingue Teiling—DBrook,

S. ulna v. spathulifera Grun. 1959, figs. 8, 10 & 12

S. ulna v. tenuirostris Hustedt S. smithii fac. triradiatum Florin
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In April, 1957, the following plankters occurred in the plankton of the
same lake: —

Cyanophyta. Chlorophyta.

Coelosphaerium kuetzingianum Nig. Actinastrum hantzschii Lagerh.

Lyngbva hieronymusii Lemm. Botryococcus braunii Kiitz.
Crucigenia minima Brunnth.

Chrysophyta. Scenedesmus ecornis (Ralfs) Chodat

Asterionella formosa Hass. Closterium acutum v. variabile Krieger

Melosira granulata (IEhrenb.) Ralfs C. polystichum Nyg.

M. italica (Ehrenb.) Kiitz. Desmidium asymmetricum Gronbl.

M. varians Agardh Staurastrum smithii fac. triradiatum

Synedra acus Kiitz. Florin

S. ulna (Nitzsch.) Ehrenb. Mougeottia sp. ster. — dom.

Staurastrum subgracillimum West & West.

We have now considered a series of plants similar in shape, but of
different size, viz. figs. 5—14, 18—20, 24—30—31, 32, 33. The following
two taxa could both be considered as related to these plants.

The first one, figs. 36 & 37, is a little plant, only 13—15u long and
57—64—67.5 n broad. I was of common occurrence in the plankton of
Lake Roto-iti. I have earlier classified similar plants as S. longipes var.
evolutum, see Thomasson, 1955, p. 220, fig. 3:5. I can not agree with
Brook, 1959, p. 603, considering the identity of S. paradoxum var. evo-
lutum West & West and S. pingue Teiling. The small size of the first
taxon leads me to suppose that it belongs to some other group.

There are many figures published of plants which have some simi-
larity to my plants from Lake Rolo-iti, v.g.: —

Staurastrum subgracillimum West & West, 1896, pl. 17, figs. 3 & 4.

— subgracillimum West & West fo. in West & West, 1902, pl. 1, figs. 21 & 22.

— tenuissimum West & West in West & West, 1895, pl. 8, fig. 43.

— paradoxum var. osceolense fo. minor West & West in West & West, 1896,
pl 17, fig. 9.

— subgracillimum West & West in Brook, 1958, fig. 61.

— subgracillimum West & West in Scott & Gronblad, 1957, pl. 31, fig. 20.

— subgracillimum West & West fo. in Scott & Prescott, 1958, fig. 15: 14,

The similarity between fig. 36 in this note and the drawing of S. sub-
gracillimum in West’s Monograph, pl. 144, fig. 1, a specimen from Ire-
land. is conspicuous. But the plant from Ireland represents probably
not the taxon occurring in Ceylon and United States. On the other hand
fig. 37 is in side view very similar to S. paradoxum var. evolutum in
Monograph, pl. 145, fig. 8, but in vertical view it has concave sides. All
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these plants lack the crown of large spreading spines on the apices of
the processes characteristic of S. subgracillimum described from North
America, and also of S. longipes. S. longipes var. contractum Teiling.
1946, fig. 37, and figs. 31: 1 & 2 in Florin, 1957, is also a plant which
resembles a great deal the plant on fig. 37 in the present paper.

The matter of classifying my plants from Lake Roto-iti seems in high
degree to be just an affaire de gotit. Against the original var. evolutum
sensu West poinls the concave sides of the semicells: against the original
longipes sensu Teiling the lack of conspicuous corona formed by termi-
nal spines: against the original subgracillimum sensu West the lack of
corona and the diverging processes. Nor is the apex noticeably concave.
Until more populations have been studied I am inclined to label my
plants as S. subgracillimum, with regard to West’s interpretation of his
Irish specimens.

Staurastrum tangaroaii Thom.

While the plants just discussed could be derived from the form shown
in figs. 31-—33 by shortening the longitudinal axes, the shape of the
plant shown in fig. 34 seems to be a result of elongation of the longitud-
inal axes. The noticeable variation amplitude of the size within the
population, illustrated by figs. 26, 27, 34 & 35, points to quite another
taxonomic conneclion.

The plants on figs. 26 & 27 were observed in the plankton of Roto-iti
and Waikaremoana. Their measurements are: length 39—44 u, breadth
60 u. The smaller ones on figs. 34 & 35 occurred in the plankton of the
same lakes. Their size is: length 19—26 u, breadth 52.5 w. The smaller
plants may be considered as fo. minus of the larger taxon as they seem
lo be well separated from each other as regards the size. The small
plants on figs. 34 & 35 resemble a little S. gracile var. nyansae G. S.
West figured in Thomasson, 1957. But the differences are teo great for
identication. The upward curvature of the processes resembles another
Staurastrum species noted in the plankton of Lake Rotorua. viz. S. lepto-
cladum var. elegans G. S. West, fig. 22. The length of its cell-body is
34 u, total length 75 u, breadth with processes 64—66 w. It is closely
related to S. leptocladum var. insigne West & West which, however,
has a row of granules around the basal inflation of the body of the
semicells. But Smith, 1924, p. 103, and Gronblad, 1945, p. 26. have both
seen specimens of S. leptocladum withoul the transverse row of granules
on the basal swelling of the semicells; consequently it is a doubtful
character. Probably the var. eleqans may be united with var. insigne.
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One might feel tempted to consider the above rentioned triradiate
plants as a facies of S. leptocladum var. elegans, but no Janus-forms
have been observed, and I am not very satisfied with that idea. In 1896
Borge described S. rectangulare from Australia which has a vague sim-
ilarity to my plants on figs. 26 & 27 in its upward curvature of the
processes. It may be related to these plants, but it is probably not. cf.
also its var. verrucosum in Scott & Prescott, 1958, fig. 17: 11.

If I remember right, 1 have seen a figure, similar to the large plants
discussed above somewhere in the literature, but I have failed to find it.
One ought to consider that according to the estimation of Ruzicka, 1958,
p- 135, there have been published more than 5,000 papers on desmids.
Of course a considerable part of them is of less account for taxo-
nomic work.

Preliminarily I have designated the plants on figs. 26, 27, 34, and 35
as S. tangaroaii Thom.! They are characterized by the processes which
are curved upward. The lower part of the semicells is campanulate with
cyathiform bases and the sinus is widely open. The cells are of small to
medium size: length 19-—26—32—39—44 u breadth 52.5—66 u.

Staurastrum platycerum Joshua.

In the plankton of Lake Waikaremoana an interesting Staurastrum
species was observed, cf. fig. 25. The measurements of this plant are:
length 29 u, breadth 87.5 u. It resembles to some extent S. heimerlianum,
but is larger and the ornamentation is less spinous. I have considered
this plant as S. platycerum Josh., cf. figs. 3:5b & ¢ in Gronblad, 1938.
Of course the original drawing given by Joshua, 1886, pl. 24, fig. 1,
is, to say the least, confusing, see also the discussion in Gronblad. 1938,
p- 62. My plants should also be compared with S. longipes var. paral-
lelum Gronblad, 1948, fig. 46 which shows a tri-radiate plant with some
affinity to the plant under discussion. In 1910 Playfair published a
paper in which he stringed together a “Formenkreis” around S. sexangu-
lare, including S. platycerum. 1t is a very interesting study. but its
taxonomical consequences require additional analysis. Due to the rare
occurrence of the plant under discussion I prefer to retain S. platy-
cerum. Also Gronblad (op. cit.) is cautious about the ideas of Playfair
considering the Playfair’s S. sexangulare var. dentatum as a variety of

U Staurastrum tangaroaii n.sp. Cellulae mediocres, semicellulae cyatiformes, parte
basali valde elongata, angulis apicalibus in processus longos valde sursum curvatos
protractis.



PLANKTIC STAURASTRA FROM NEW ZEALAND 241

S. platycerum. So far as I can judge this plant belongs to S. rotula, cf.
Thomasson, 1957, p. 14, fig. 19, and 1959, p. 72, figs. 22: 1—3.

Staurastrum floriferum West & West fo.

In the plankton of Lake Roto-iti an interesting Staurastrum was
noted. see fig. 29. The length of this plant is 25 w, and the breadth 75 u.
Of the many pictures published of similar plants just compare the fol-
lowing ones: —

Staurastrum bullardii G. M. Smith in Smith, 1924, pl. 74 & 75.
— floriferum West & West in Smith, 1924, pl. 74.

— bullardii G. M. Smith in Krieger, 1932, pl. 20, fig. 1.

— floriferum West & West in Gronblad, 1938, fig. 2: 3.

— bullardii G. M. Smith fo. in Skuja, 1948, pl. 20, fig. 5.

Skuja (op. cit.) has pointed out the relationship between his plants
and S. floriferum. My plant could very likely be considered as belonging
to S. bullardii, but the semicells of S. bullardii are obsemicircular in side
view. In my plants they are obversely trapeziform like in S. floriferum.
I think it is necessary make a strong point of the shape of the semicells
in 8. bullardii, and to avoid too spacious an interpretation of this taxon.
On the other hand the plant labelled as S. floriferum in Smith, 1924,
may represent just a variety of S. anatinum. Among the plants figured
by Smith, the one on pl. 74, fig. 17 is very similar to my fig. 29. For
the relations between anatinum and floriferum see FFlorin, 1957, p. 129.
I have designated my plant as S. floriferum fo. but with hesitation since
its shape has great affinities to S. bullardii in Smith, 1924, pl. 75.
figs. 1-—3. Also in the long and divergent terminal spines it resembles
S. bullardii.

Staurastrum pseudosebaldii Wille fo.

The plants depicted on figs. 19, 21, 23 & 28 are all quadri-radiate.
The length is 38.4
the intricate S. planctonicum-group. The interpretation of my plants is

45 u, and the breadth 84 w. The represent obviously

difficult, due to the fact that most of the plants studied, viz. those occur-
ring in Roto-iti and Rotorua, were quadri-radiate. The open sinus points
to the relationship to S. sebaldii, but the cylindrical basal part of semi-
cells resembles greatly S. manfeldtii. In top view the extramarginal row
of forked spines indicate their affinity to S. pseudosebaldii Wille. Con-
sidering this species, cf. p. 229 in Teiling, 1947, and regarding the taxo-
nomic value of this kind of ornamentation see Brook. 1959, p. 595.

My quadri-radiate plants resemble somewhat the plant on fig. 22:5 in

16 Botaniska Notiser 1960.
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Thomasson, 1959, which has been labelled as S. pseudosebaldii fo.
I think that for the time being it is better to designate also these plants
from New Zealand as S. pseudosebaldii fo.. instead of thrusting them
in among the plants grouped around S. sebaldii or S. manfeldtii. This is
with good reason, because even Teiling, (op. cit.) after his critical words
about the taxonomic value of S. pseudosebaldii, adds a new variety to
this discussable species.

Staurastrum muticum Bréb.

The Staurastrum from Lake Rotorua, reproduced on figs. 11 & 12
in this note resembles S. muticum in its shape, but is considerably larger.
The dimensions of my plants are: length 45—47.5—50—52.5 u. and
breadth 42.5—46 u. On the other hand S. grande var. parvum W. West
which is similar, is considerably larger than my specimen, viz. length
above 60 wn. But even though the average length of S. muticum as a rule
lies far below 40 u, there occur, according to West’s Monograph, speci-
mens which have a length exceeding 40 u Consequently my large plants
seem to represent the upper limit of magnitude.

Staurodesmus leptodermus var. corniculatus (L.und.) Thom. n.
comb.

In the plankton of Lake Rotorua and Roto-iti a Staurodesmus species
was noted, cf. fig. 8 & 9, which is only slightly smaller than the Staura-
strum (=Staurodesmus) corniculatum var. variabile described by Nord-
stedt in 1888 from New Zealand. The dimensions of my plant are: length
37.5 w, breadth 37.5 .

Staurodesmus corniculatus seems to be a taxon of rather varying
shape. This was obviously also the impression of Nordstedt when he
designated his variety as variabile. It is a question whether lhe very
similar, but larger Staurodesmus leptodermus var. subcorniculatus
(Rich.) Thom., also belongs to S. corniculatus. Related to my plants
seem to be also Staurastrum (= Staurodesmus) corniculatum var. spini-
gerum fo. maior Gronblad, 1936, figs. 37 & 38, which is, however, some-
what larger. It is possibly synonymous to the above-mentioned plant
described by Rich. Compare also Staurastrum (= Staurodesmus) lepto-
dermum Lund. in Brook, 1958, figs. 1—3.

The differences between S. corniculatus and S. leptodermus are small,
and the first one had better be linked up with the second one as a
rariety. Therefore I have designated my plants as S. leptodermus var.
corniculatus (Lund.) Thom. n. comb.
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Staurodesmus unicornis (Turner) Thom. fo.

Another interesting Staurodesmus species is depicted on fig. 3 in the
present note. It was observed in the plankton of Lake Rotorua. I have
considered it as a forma of Staurodesmus unicornis. It is closely related
to the plant figured by Scott & Prescott, 1958, fig. 15:8, but has an
elongated isthmus part. The length of my plants is 36—40 u. The plant
described by Turner under the name of Staurastrum scolopacinum
should probably be united with the Staurodesmus unicornis. So far as
one can judge from the drawing it could be just a forma or variety of
S. unicornis. S. unicornis var. longicollis (Gronbl. & Scott) Thom. has
longer and more slender processes than my plant from New Zealand.
There has been described one more plant, which belongs to S. unicornis-
group, viz. S. subscolopacinum West & Wesl, which, however, is con-
siderably smaller than the plants under consideration.

I think it is evident from the discussion above considering some taxa
of Staurastrum and Staurodesmus that the taxonomic work on these
genera is to a large extent depending on the personal interpretation of
the shape of the plants. The study of published figures and investiga-
tions on different populations are of great help for identification. The
comparison of drawings published by various authors gives some idea
of variation of the taxa under consideration. Moreover it gives some
information of the way and exactitude of drawing of the authors. Deal-
ing with earlier papers, the interpretation is complicated by the fact
that the illustrations are often reproduced {rom the original drawings
by an engraver. In the recent time there may occur some inaccuracy
depending on the fact that the author’s original pencil-drawings are
transferred into the Indian ink by a draughtsman. It must not be for-
gotten that the specimens figured very often represent an arbitarily
chosen plant, which may not be at all representative of the population
under consideration. The ideal would be if every population were
illustrated by a number of figures. These are some of the grounds why
the interprelation of some taxa is very often afflicted with some uncer-
tainty and calls forth discussion. It is to be hoped for that such discus-
sions gradually help us to encircle the taxonomic units, and to settle the
range of variation within these units. The just mentioned sources of
errors together with some others make it often very hazardous to make
use of phycological literature for plant geographical purposes. It is often
a matter of discernmant and experience. The same could be said about
the applicability of ecological data found in phycological papers.
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Studies in the Genus Juncus Il

Observation on Juncus articulatus L. X bulbosus L.

By SVEN SNOGERUP
Institute of Systematic Botany, Lund

(Meddelande fran Lunds Botaniska Museum, Nr 143)

Description

Rhizome weakly developed. thin, ascending, with internodes 0—2 mm
long, richly branched. Culms very variable in size, as a rule rather
weak, part of them having well developed bulb-like swellings at their
bases. Branching also by way of forming numerous adventitious shoots
and roots from the stem nodes, some of the adventitious shoots giving
rise to new rhizomes at different levels. Floating branches not observed
in nature. Leaves distinctly septate.

Inflorescence with primary branches emanating at an angle of 60°—
90° to the main axis. Length of inflorescence and number of branches
and heads very variable. Size and shape of the heads varying with
growth conditions. As a rule, under natural conditions, each head con-

taining 2—>5 flowers only, under good watering and favourable light
conditions someltimes elongated, more or less spike-like, containing 10—
25 flowers. Adventitious shoots formed in the inflorescence in extremely
moist conditions.

Outer perianth segments boat-shaped, scarious at the margin. £ abruptly
ending in a mucro. Mucro in most flowers placed at the margin. Inner
perianth segments oblong-lanceolate, obtuse, with a broad scarious mar-
gin. The margin almost always folded or frayed. the segment thus giving
an appearance of being more narrowly lanceolate and * acule. Inner
segments at mature state considerably (c. 0.5 mm) longer than the outer
ones. Anthers 0.6—0.8 mm. filaments 0.45—0.6 mm. Style 0.5 mm,
stigmata 2—3 mm.

Capsule never maturing. Ovary degenerating at flowering time, be-
coming dry and flattened. Degenerated capsule 1.2—1.7 mm, reaching
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Fig. 1. J. articulatus L.xbulbosus L. To the left plant no. 1851, from lake Skeinge-
sjon. To the right part of plant no. 633 from Arkelstorp, cultivated in submersed pot.

two thirds of the length of the pervianth, light-brown. Style not de-
hiscing in any regular way, remaining at the capsule and later irreg-
ularly falling into pieces. Seeds never formed.

Finds of the hybrid

This hybrid has not been reported previously, as far as known to the
present author. The number of localities detected is at present only
three. but the plant may be much more common than is known today,
since it is very easily overlooked. Juncus hybrids have as a rule been
recognized by means of their empty capsules with concave sides, but
this one never develops any capsules at all. Thus the flower first looks
like being in bud stage only and then immediately changes into a stage
where it appears to have been dried out or otherwise killed at the bud stage.



248 SVEN SNOGERUP

Iig. 2. 1. Normal inflorescence of plant no. 3077, from Sibbarp. Osby. 2. Another

twig from the same plant, cultivated in greenhouse, forming advenlitious shoots in

the heads. 3. Abnormal inflorescense of plant no. 647, from Arkelstorp. Cultivated
in submersed pot.

The first specimens were found at Arkelstorp in the northeastern part
of Scania, at the northern end of lake Oppmannasjon. on the 25th of
June, 1957. During collection of material for cytological investigation
of J. articulatus and J. bulbosus, the only septate species present at the
locality, some specimens were observed which could not be determined.
Those dubious specimens were of course taken home for cultivation in
the Botanical Garden in Lund and later on they proved to have the
somatic chromosome number of 60. In specimens from this locality and
from several others the number 2n=80 has been determined for J. arti-
culatus and 2n=40 for J. bulbosus. In the 60-chromosome hybrid it has
been possible in some cases to recognize one constituent of the satellite
chromosome pair of J. articulatus. This chromosome consists of one
arm equivalent to the other intermediate-sized pairs and one small body.
The link between them often appears rather long in weakly shrunk
mitotic plates, the salellite thus being easily mistaken for a chromo-
some of its own, being about half as big as the smallest pair of J. arti-
culatus. Its true nature is best seen in prophase nuclei. The satellite
chromosome of J. bulbosus, on the other hand, has a very small satellite
and a short link and in most cases it is impossible to recognize.
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Fig. 3. Degenerated capsules of plant no. 633. from Arkelstorp. - c. 30.

The 5 hybrid specimens collected at this locality had an almost identi-
cal habit, and they have probably arisen by vegetative propagation from
one original individual. They grew on very moist ground, themselves
being the stabilizing agent in small ¢. 10 em high tussocks on almost
naked mud. The locality is situated just in the boundary zone between the
grazed pasture and the broad bell of reed and tall Carex species. It is sub-
merged several times a year and trampled by cattle. The surrounding
vegetation is very rich, containing some 200 species of flowering plants.

The habit of the hybrid was intermediate between the races of the
parent species present. J. bulbosus was represented by a low, 1-—10 ¢m
high form. It had a rather well developed rhizome with 0—1 mm long
internodes and distinctly marked bulbs at the straw bases. Most culms
and leaves were strictly upright, the leaves indistinctly septate. The
inflorescence was composed of 1-—4 heads only, each containing 4—>5
flowers. The J. articulatus type on the locality was also low, 10—20 ¢m
high. It had a well developed rhizome with internodes 1-—5 mm long and
showed tendencies of bulb-like swellings at the straw bases. Its inflor-

escence was composed of ¢. 10 heads only, each containing 6—38 flowers.
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After the first find had been clearly understood, the hybrid has been
searched for in various other places. The parent species are growing
together in almost every moist spot in southern Sweden, thus having
good possibilities of hybridization. On September 3rd, 1958, the hybrid
was found in northern Scania, in the parish of Osby. just were the
river Helgea leaves lake Skeingesjon. In that locality it was growing
at the waterline on a gravely shore without close vegetation. Two speci-
mens were collected, very identical in habit as well as in flower char-
acteristics. They are, however, somewhat different in habit from the
Arkelstorp form, being much taller and having a longer inflorescence.
The races of the parent species present in the vicinity are also different
from those at the Arkelstorp locality, especially that of J. articulatus,
which is here represented by tall, many-flowered forms. The locality
is submerged for 4—6 months every year, as the water-content of the
river is much greater during the winter.

On July 17th, 1959, a new specimen of the same plant was found,
having exactly the same habit as those from lake Skeingesjon. This one
was also growing on the shore of the river Helgea, 6 km further down
if measured along the stream. The locality is at the rapids 500 m NW
of the railway bridge at Sibbarp, parish Osby.

The striking resemblance between this plant and the ones from lake
Skeingesjon leads to the supposition that they might possibly be mem-
bers of the same clone, spread by means of growth and floatation along
the river. In order to test their possibility of such vegetative propaga-
tion, hybrid plants as well as other septate Junci have been deprived of
all earth and kept floating in water for a week. In no case did such a
treatment affect their viability. In that way one single individual of a
hybrid may become spread over a large area, thus giving a false appear-
ance of being often and easily formed.

At the last-mentioned localily the hybrid was growing at the water-
line, forming a dense tussock. The shore here was steep and the vegeta-
tion densely closed. The hybrid tussock, however, was at the outside
of the vegetation, partly floating in the river. It did not form floating
branches, as J. bulbosus often does under similar conditions, but only
erect culms.

Vivipary
The hybrids have now been cultivated for three years under various
conditions, in the greenhouses as well as in the open. but under no

conditions have there been produced any seeds or mature capsules.
Under extremely moist conditions, however, shoots are formed in the
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Fig. 4. Pollen grains of plant no. 633. A. Morphologically normal grain. B, C. Grains

which have taken the stain normally, but show abnormal form and size. D, E. Grains

with one respectively two of the four parts degenerated. Cotton blue preparation.
Scale in w.

heads of the inflorescence, giving the appearance of vivipary. A closer
examination of many cases has shown that the shoots are formed in the
axils of bracts in exactly the same manner as the other adventitious
shoots formed from stem nodes.

Pollen fertility and pollen formation

The determination of the percentage of good pollen meets with certain
difficulties. The pollen grain consists of all four parts of the tetrad, in
the way normal for Juncaceae. Five to ten per cent of the tetrads are
quite degenerated. Some of them have all four parts normally formed,
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though empty, others are quite irregularly formed. In 1—5 % of the
grains 1, 2 or 3 of the units are normally filled, whereas the other ones
are degenerated. In such cases all the four parts must be considered un-
balanced, the four units of a pollen tetrad having arisen from the same
meiotic division; even these grains must thus be included among the mor-
phologically bad ones. The greatest difficulty is represented by those 40—
50 %o of the grains, which take staining normally but have one or more of
their parts irregularly formed, small or abnormally vacuolized. Inn many
‘ases they are quite distinctly defective, but in other cases there are
only slight disturbances in shape or size. It is impossible to judge from
their appearance which of them are functional and which are not. A few
grains have been found containing only 1 or 2 parts instead of the nor-
mal four, the ones with two parts being most common. If all these
grains with visible abnormalities are considered bad, there still remain
30
also be pointed out, that the same plant may give rather different fig-

50 %o, which must be considered morphologically good. It must

ures for pollen fertility on different occasions. In a few cases some grains
have been found germinating in the anthers: thus it is evident that part
of them may function. That does not, however, prove that they can give
rise to any viable zygote.

In order to get a better view of the pollen formation smear prepara-
tions have been made. It has been found that there are always lagging
chromosomes both in anaphase I and in anaphase II. With respect to
the somatic number 60 there would be expected pollen grains with
30 chromosomes after a normal meiosis. Countings from pollen mitoses
show, however, a great variety of irregular numbers. The highest num-
ber observed is 29 and the lowest 17, but most pollen units have 20—28
chromosomes. The behaviour of the chromosomes in metaphase I has
not yet been sufficiently interpreted. but the frequence of pairing seems
to be low.

Leaf anatomy

One of the main reasons for placing J. bulbosus and J. articulatus in
separate groups within the septate Junci is the widely different organiza-
tion of their leaves. The leaf of J. articulatus has a single longitudinal
avily, filled up with a delicate aerenchymatous tissue with large inter-
cellular lacunes. The surrounding parenchymatous layer is almost uni-
formly thick and contains as a rule c. 20 vascular bundles. The epider-
mis consists of large cells with strongly thickened walls. The leaf is
somewhat flattened and has distinci external longitudinal ridges. J. bul-
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5. a—e, pollen divisions from plant no. 633. Aceto-orcein smear preparations.

Fig. 5. ¢
a. First anaphase of meiotic division. b. Second anaphase of meiotic division.
h. Mitotic

¢, Pollen mitoses, showing the chromosome numbers 27, 23 and 17, f

divisions from root tips. f. J. articulatus L. 2n=80. Plant no. 644 from Arkelstorp.

g. J. articulatus 1. <X bulbosus L., somatic number 60. Plant no. 633 from Arkelstorp.
h. J. bulbosus L. 2n=140. Plant no. 942 from Granvin, Norway. Scale in w.

C
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Fig. 6. Transverse sections of leaves. A. J. articulatus 1. No. 1139, from Kvarnby,
Scania. B. J. articulatus L. bulbosus L... No. 633 from Arkelstorp. C. J. bulbosus L.
No. 3148 from lake N. Vixen, Smaland.

bosus has its central cavity divided into several parts by lamellae of
large-celled parenchyma. The vascular bundles are as a rule only c. 10,
the largest of them lying in the lamellae. The epidermis consists of
rather small cells with only slightly thickened walls. The leaf is approx-
imately circular in transverse section, with a distinct dorsal flattening
in its middle portion and a dorsal furrow at its base. The leaves of the
hybrid have most in common with those of J. articulatus, bul show
some easily determinable influences from J. bulbosus. The epidermis
consists of more thin-walled cells than that of J. articulatus. The larger
vascular bundles lie in ridges protruding into the central cavity. In the
outer and median parts the leaf is somewhat flattened in the manner of
J. articulatus. There is no obvious external ridging. In the basal part
there is a tendency of dorsal flattening in the manner of J. bulbosus and
a short little furrow may be observed at the base of the leaf.

Differences from J. alpinus Vill. X articulatus L.

In the field it will sometimes be difficult to distinguish between the two
hybrids. In cultivation there will not be any difficulties, since J. alpi-
nus X articulatus will always form mature capsules, despite of what race
of J. alpinus was involved in the crossing. J. articulatus X bulbosus, on
the contrary, never shows any mature capsules. There are, however,
also some other floral characteristics. In J. articulatus X bulbosus the
inner perianth segments become longer than the outer ones, which have
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their mucro placed at the very margin. In J. alpinus Xarticulatus the
perianth segments are equal in length or the outer ones a little longer,
and the outer segments have their mucro placed a short distance below

the margin. J.

articulatus X bulbosus may also be recognized by its

tendency of dorsal flattening of the leaf, the feeble furrow at the leaf
base and the tendency of bulb-like swellings at the straw bases.

Determinations of the chromosome numbers for the hybrid
and its parents species

All countings made from sections of root tips. The numbers in the first column refer

to preparations and herbarium specimens kept at the Botanical Museum. Lund.

Nr. 2n Species Locality Coll.
= \ {
642 40 J.bulbosus L. | Scania, par. Oppmanna, at the northern | 25.6.1957
‘ end of lake Oppmannasjon. S. Snogerup
742 40 ' J. bulbosus L. Scania, par. Glimakra, Hiiggeryda. ‘ 1.7.1957
S. Snogerup
740 40 | J. bulbosus L. Scania, par. Glimakra, southern margin = 1.7.1957 l
| constant dwarf | of lake Rolstorpssjon. ‘ S. Snogerup ‘
| form. |
1835 10 | J. bulbosus L. Scania, par. Oderljunga, eastern margin | 9.8.1958 i
of lake Biilingesjon. S. Snogerup [
1848-49 40 | J. bulbosus L. Scania, par. Osby, ditch in a small mire | 2.9.1958 ‘
300 m W of lake Svanshalssjon. S. Snogerup ;
\
3148 40 | J. bulbosus L. Sweden, Smaland, north-eastern margin | 5.8.1959 1
‘ of lake N. Vixen, NW of Iksjo. S. Snogerup |
923-25 40 | J. bulbosus L. Norway. Hordaland, Iana, southern .8.1957
margin of lake Soyia. S.0.Strandhede |
928-29 40 | J. bulbosus L. Norway, Sogn, Vinje, Frammnes, at lake | 8.1957 !
Opheimsvatn. S.0.Strandhede |
940 40 | J.bulbosus L. | Norway, Nordfjord og Sunnmére, at the | 8.1957
| river between Bjorkelo and V. Egge. S.O.Strandhede
941-44 40 | J. bulbosus L. Norway, Granvin, at the lake 100 m NE | 8.1957 |
- of the church. S.0O.Strandhede
960 40 | J. bulbosus L. Norway, More og Romdal, southeastern | 8.1957 ;
margin of lake Hangavatn. S.0.Strandhede |
644-48 80 | J.articulatus L. | Scania, par. Oppmanna, at the northern | 25.6.1957
end of lake Oppmannasjon. S. Snogerup
750 ‘ 80 | J.articulatus L. | Scania, par. Oppmanna, Arkelstorp. fen | 25.6.1957
400 m SE of the school. S. Snogerup
634-35 80 | J.articulatus L. | Scania, par. Osterslov, fen 200 m WSW | 24.6.1957 3
| of the island Huson. S. Snogerup
622 80 | J.articulatus L. | Scania, Ivon, on the shore at the north- | 28.6.1959

ern end of the island.

S. Snogerup
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Nr.

Species

Locality

Coll.

946 948

| 1642

1139

906

904-05

753-54

761

~1
-1
—

2911
2918

2867

2869-70

2873

2878

3131

436 898

1845

1146

362

2209-10

| 2213
- 633 649

645-47
1850-51

80

80

80

| 80

80

80

80 |

80

80

80

80

80

80

80

60

60

60 |

—~

e

—

—

—

J. articulatus L.

—

—

. articulatus

—

.articulatus L.

—

.articulatus L.

—

.articulatus L.

—

.articulatus L.

—

J. articulatus L.

.articulatus L.

carticulatus L.

—

. articulatus L.

—

.articulatus L.

< bulbosus L.

.articulatus L.
> bulbosus L.

\
X

.articulatus L.
< bulbosus L.

.articulatus L.

.articulatus L.

.articulatus L.

.articulatus L.

.articulatus L.

.articulatus L.

.articulatus L.

Scania, at lake Ringsjon, NIE of Raréd.

Scania, par. S. Sallerup, chalk quarry
1.5 km NNE of the church.

Scania, par. Lomma, 500 m NE of the
church.

Scania, Lund, spontaneous at a pond
in the Botanical Garden.

Sweden, Uppland, par. Alvkarleby, 2 km
ESE of Gardskir at the narrow bay.

Sweden, Uppland, par. Alvkarleby, 2 km
IZ of Gardskiir.

Sweden, Uppland, par. Alvkarleby, east
of the highway 2500 m N of the church.

Sweden, Oland, at the lake between
Lenstad and Ekelunda.

Sweden, Oland. at the lagoon 4 km SW
of the northern end of the island.

Sweden, Oland, small fen 3 km N of
Boda station.

Sweden, Oland, par. Béda, Byerums
raukar.

Sweden, Vistergotland, Billingen.

Sweden, Dalsland, par. Frindefors, at the |

north-eastern margin of Histefjorden.

29.8.1957
S. Saogerup

10.8.1957
S. Snogerup
14.8.1957
S. Snogerup
12.8.1957
S. snogerup

| 12.7.1957

Denmark, Jylland, Gaansager, at the

river Susi.
Sweden, Dalsland, par. Biicke, Odebyn.

- *
France, Var. at the rivulet 2500 m WSW

of Cavalaire, 14 km SW of St. Tropez. |

Greece, Naxos, at the road between
Komiaki and Apollona, c¢. 100 m s m.

Scania, par. Oppmanna, at the northern
end of lake Oppmannasjon.

Scania, par. Osby, at the outflow of the
river Helgea from lake Skeingesjon.

Scania, par. Osby, at the river Helgea, |

500 m NW of the railway bridge at
Sibbarp.

S. Snogerup
12.7.1957

S. Snogerup
16.7.1957

S. Snogerup
6.6.1959

S. Snogerup
4.6.1959

S. Snogerup
4.6.1959

S. Snogerup
4.6.1959

S. Snogerup
31.7.1959

S. Snogerup
25,7.1952
Josef Sjogren
16.8.1958

S. A. Bjorse
1.8.1956

S.0O.Strandhede

14.5.1957

S. Snogerup
4.6.1957

H. Runemark
25.6.1957

S. Snogerup
3.9.1958

| S.Snogerup

17.7.1959
S. Snogerup
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A new Hypocyrta from Ecuador

By MARCEL RAYMOND

Montreal Botanical Garden (Canada)

Numerous members of the family Gesneriaceae. of which African Violets
and Gloxinias are the best known, are presently enjoying immense
popularity in both public and private collections. This interest started
more than a century ago when representatives of the genera Alloplectus,
Achimenes, Hypocyrta, Kohleria, Columnea, Trichantha, Rechsteineria,
ete. were introduced into European botanical gardens from Tropical
America and popularized through the descriptions and the beautiful
coloured plates in L’Illustration Horticole, Curtis’s Botanical Magazine,
or La Flore des Serres et des Jardins de ULurope.

It was revived in America by the sudden upsurge of African Violet
fever and has now widened to include other genera, such as Columneaq,
though some of the handsomest species were already known abroad.
Such species as Columnea Oerstediana Klotsch, C. gloriosa Sprague,
C. magnifica Klotsch., C. Schiedeana Schlech. and probably others, were
popular at one time or another, having even been used freely for hybrid-
ization purposes. Apparently the first species mentioned does not seem
to be in cultivation any longer, while some old hybrids persisting in
collections are not easy to name.

Botanically, with its 140 genera and approximately 1800 species, the
family as a whole is in sore need of a monograph. On one hand. the
correct names, the value and the limits of the genera are far from being
uniformly accepted by the various specialists. On the other, there is
still a large number of species to describe or rediscover, types to be
located, names to be clarified or applied correctly.

In a series of scholarly papers, Dr. B. L. Burtt (Edinburg) has begun
to clear the numerous problems relating to the Old World representa-
tives of the family: numerous small and large taxonomical imbroglios
have already been elucidated. Mr. C.. V. Morton (Smithsonian Institute,

17 Botaniska Notiser 1960.
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Washington) has contributed various regional treatments of the West
Indian and American group: he has monographed the large and diffi-
cult genus Besleria and is still active in revising other critical genera.
Dr. A. J. M. Leeuwenberg (Utrecht) has dealt in great detail with the
rarious representatives of the family in the Guianas and some of their
relatives from neighbouring countries. Finally, Dr. H. EE. Moore (Ithaca.
New York) has written an informative book on the cultivated Gesne-
riads, bringing together the results of all the taxonomical revisions
scattered in specialized periodicals here and abroad. so as to help the
amateurs and the professional alike find their way through the intricate
synonymy and the chaos of wrong delerminations which. through ex-
change or purchase, have travelled from one collection to another.

Old authors of the past century, such as Oersted (1858) have over-
labored the creation of genera. Nowadays, we seem to have gone to
the other extreme and even if genera like Alloplectus and Columnea are
difficult to define, making of them such an heterogeneous assemblage
as is done now, does not seem to clear the picture. In the Columneae
tribe, the genera apparently “are based rather on convenient characters
than on conspicuous discontinuities of features . . . A consequence of
this state of affairs is the presence of what may be called ‘borderline
species’, i.e. species that have some characters of one and some of an
other genus. Nevertheless they can be assigned to one of the genera as
certain characters may be considered as more important than others.”
(Leeuwenberg, l.c. p. 293.)

IFor instance, representatives of Collandra (leaves strongly unequal:
corolla nearly actinomorphic), Trichantha (fringed calyx; corolla usu-
ally of two colours, mostly yellow and brown, symmetrically distributed:
presence of an appendage in each sinus of the corolla) are perfectly
recognizable and quite distinct from all the Columnea sect. Columneaq,
which have the corolla strongly two-lipped, the upper one helmet-like.
If Collandra and Trichantha are kepl separate. the picture of Columned
gains in sharper focus and is a more coherent one.

It appears that within each “genus” the species-making process

through free hybridization --— humming-birds apparently playing a
part — results in the shuffling of various small characters in endless

combinations, so that it is difficult, in a dichotomic key, for example, to
“earmark” a species by mentioning one character only. At the same
time, each genus has a sector of its area with a high concentration of
different species and apparently being still an active center of evolution.
Columnea, for instance, has 160 species scattered through the West
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Indies, Mexico, Cenlral and South America to Peru, Bolivia and south-
ern Brazil. But Colombia alone has 70 species. Costa Rica 32 and the
West Indies 18, Jamaica accounting for 12 while Cuba has only 2. On
the other hand. the genus Gesneria is essentially West Indian with
28 species in Cuba, 20 in Hispaniola, 16 in Jamaica. The genus Rech-
steineria extends from Mexico to northern Argentina and Uruguay, but
the greatest concentration of species is in Brazil. The same apparently
applies to the much smaller genus Hypocyrta. Colombia seems to be
the area with the highest number of species in many genera: Alloplectus,
Besleria, Episcia, Kohleria, etc., Costa Rica running second in several
cases.

In the Old World. Burma. Thailand, the Malay Peninsula, Indo-China
and adjacent tropical China are the homes of several species in the
genera Chirita, Didymocarpus, Beccarinda, Briggsia, the two first men-
tioned having presumably their centre of evolution in Thailand.

The 20 species of Saintpaulia are restricted to barely 25,000 sq. miles
in Tropical East Africa, the IEastern Usambara Mountains alone total-
ling 10 species (Burtt, 1958). The 90-odd species of Streptocarpus are
predominantly Middle and South African. IYinally, the small genera
Haberlea, Jankaea and Ramonda are the only ones that have reached
the mountains of southern Europe. A perfect example of narrow ende-
mism is provided by the genus Cyrtandra, the largest in the family with
over 500 species, specially abundant in the Pacific Islands. Hawaii alone
has several dozens of them, each moist valley, wether wide or small,
has its own species.

At the Montreal Botanical Garden, we have over a number of years
assembled a considerable collection of Gesneriaceae through the expora-
tion-work of some members of the staff, exchange or purchase. Several
species obtained in this manner have turned out to be either little-
known or new. The purpose of this paper, the first of a series devoted
to cultivated Gesneriads, is to describe a new species of Hypocyrta from
Ecuador. 1 fully realize the perils of bringing something new in such a
difficult family, but having failed to match this unusual plant in the
literature available, I do not hesitate to name it after its discoverer Mr.
Henry Teuscher, our present Curator. He has introduced into cultiva-
tion several rarities, thanks to his own travels and his contacts with
various collectors, a fact which has made the Montreal Botanical Gar-
den an important center for rare or seldom-seen plants.
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Hypocyrta Teuscheri Raymond, n. sp.
Sect. Dichroae Raymond, sectio nova

Char. sect.: Suffrutices foliis dichrois, supra viridibus aut vittatis, subtu