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INTRODUCTION

uring the Botanical Expedition to West Greenland in 1946 (see

Bocuer 1949) some fixations of flower buds and a number of
collections of living plants and seeds were made in order to provide
material for the counting of chromosomes and for cultivation ex-
periments.

The material was later supplemented with some fixations made in
Greenland by Kar Larsen, B. A., and Knxup JakoBseN, B. A., and a
sample of flower buds of Campanula fixed in Northeast Greenland by
Dr. Tu. SOrReNSEN. Furthermore it contains a number of seed samples
collected in Greenland in particular by Knxup Jakossen, and finally
it was made to include some seeds from Iceland, the Faroes, and Denmark
as well as some seeds from the Kola peninsula and northern North America
obtained through the Botanical Gardens in Copenhagen.

The seeds were sown and the plants later cultivated in the Botanical
Gardens in Copenhagen. Root tips were fixed in Nawasuin and stained
with gentian violet. For flower buds a short prefixation in CArNoy and
staining after FEULGEN was employed.

The present paper contains only the chromosome numbers, some
few other cytological observations, and some remarks on the plants
investigated. Most of the taxonomical problems which may be raised
through the chromosome countings will be dealt with in a later paper
on the flora of West Greenland. In the same paper the results of the
cultivations will appear.

In the following list the species are mentioned in the same sequence
as in the work of LovE and LOvE (1948). Papers cited in Love and Love
are not included in the list of references.

We wish to express our thanks to all who have assisted in the col-
lecting of the material and to the Carlsberg Foundation for a grant
towards the technical work.
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CYTOLOGICAL OBSERVATIONS

Anthoxanthum odoratum L.

Material from six difierent countries was studied. Two samples
were diploid and four tetraploid:

1. South Greenland, Narsarssuaq, Tunugdliarfikfjord, subarctic birch wood.
Collector: T. W. B. (BocueRr), 2n = 10, cf. fig. 1.

2. The Kola Peninsula. Wild material from Hortus Botanicus Arcto-Alpinus
(U.R.S.S.). 2n = 10, cf. fig. 2.

3. The Faroes, Kirkebe Reyn, montane locality. Collector: F. H. MoLLER.
2n = 20.

4. Denmark, Bornholm. Dry grassland on the point Raghammer Odde.
Collector: T. W. B. 2n = 20. '

5. Bulgaria, Sofia. Botanical Gardens, 2 n = 20.

6. Rumania, Cluj, Botanical Gardens, 2 n = 20.

The plants cultivated from Cluj were very tall and early and devi-
ated much more from other tetraploid types than did the tetraploids
from the diploids. The montane plants from the Faroes were very late
In comparison with some subalpine Norwegian plants which were culti-
vated simultaneously, but which unfortunately died and were not studied
cytologically. Compared with Danish plants the Faroese plants were
rather low-growing and they flowered simultaneously or a little later.
The diploid type, which Love and LOvE regard as a separate species,
A. alpinum, was previously recorded from the Alps and from alpine
stations in Norway and northern Sweden (OsTERGREN 1942). Its range
can now be extended to North Russia and Greenland.! Cultivated in
the experimental field the diploid type from Greenland was rather weak
and it died during 1949 after two years’ cultivation, whereas all the
tetraploids survived.

In the material of diploids a pair of SAT-chromosomes with a large
satellite and a fairly long achromatic piece were observed (figs. 1—2).
The chromosomes reminded of the SAT-chromosomes in A. aristatum
described by OsTERGREN (1947). In some of the tetraploids such chromo-
somes were not observed and may be absent. '

1 Very recently (De Litarpiere 1949) a diploid Mediterranean variety (var.
corsicum (Briq.) Rouy) has been found.
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Phleum commutatum Gaud.

7. Southwest Greenland, Ivigtut, herb field on the bank of a river. Col-
lector: T.W.B. 2n = 28.

8. Southwest Greenland, Grennedal, Arsukfjord, wet grassland on the bank
of a river. Collector: T. W. B. 2n = 28.

The number corresponds to that found by NorpeNskidLD (1945).

Agrostis borealis Hartm.
9. Southwest Greenland, Ivigtut, snow patch vegetation. Collector: T. W. B.
2n = 56.

The same number was previously stated by SokoLovskasa (1938).

Calamagrostis neglecta (Ehrh.) G., M. and Sch.

10. West Greenland. Head of Sendre Stremfjord, river bed. Collector:
T.W.B. 2n = 28.

11. West Greenland. Head of Sendre Stremfjord, wet soil between tussocks
in a Rhododendron lapponicum moor. Collector: T. W.B. 2n = 28.
The number is in accordance with that stated by Frovik (1938),

Rozanova (1940), NyYGreN (1946), and Love and Love (1948).

Calamagrostis lapponica (Wg.) Hartm. var. groenlandica Lange.

12. West Greenland. Head of Sendre Stremfjord. Betula nana-heath. Col-

lector: T. W.B. 2n = 42.

My material of “Calamagrostis hyperborea” must according to kind
oral information by Dr. Ta. SorENsEN be referred to C. lapponica var.
groenlandica. NYGREN (1946, p.216) mentions two specimens from
Lapland of C. lapponica with the number 2 n = 42. Most Scandinavian
plants, however, belong to a highly polyploid apomictic race group with
about 105 or 112 chromosomes in somatic tissues (NYGREN [. ¢.).

Calamagrostis canadensis (Michx.) P. B. ssp. Langsdorfii (Link.) Hultén.

13. Southwest Greenland, Ivigtut in Arsuk fjord. Collector: T. W. B. 2 n =
56; see fig. 4.

Calamagrostis purpurascens R. Br.
14. West Greenland. Head of Sendre Stremfjord; subarctic steppe vegetation

on dry loess soil. Collector: T. W. B. 2n = 56; see fig. 5.

According to Avpurov (1931) and NYGREN (1946) the closely re-
lated C. arundinacea (L.) Roth. has the chromosome number 2 n = 28.
Thus, C. purpurascens may be regarded as an arctic tetraploid species
within the C. arundinacea species group.
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Deschampsia brevifolia R. Br. var. pumila Ledeb. (D. pumila Ledeb.).
15. West Greenland, Nugssuaq peninsula, Eqaluit (70°24"); wet sand flats
at the mouth of a river together with Eritophorum Scheuchzeri, Juncus
castaneus and J. triglumis. Collector: KNup JakoBsEn. 2n = 39, cf.

fig. 3.

GeLTiNG (1934) has studied D. brevifolia (arctica) and its variety
pumila in Northeast Greenland. According to him it is very difficult
to keep these two grasses separate. Hence, he regards the pumila-plants
as a variety only. Hacerupr (1939) studied the chromosome numbers
of both forms in material from Northeast Greenland and found n = 14
in both cases. The material from West Greenland of the pumila-type
with 2n = 39 may go to show that the taxonomical unit called pumila
covers more than one type. The uneven chromosome number 2 n =
39 is interesting by suggesting apomixis or hybrid origin. A hybrid
between a plant with 2 n = 52 and a plant with 2 n = 26 (brevifolia?)
would give rise to plants with 2 n = 39. According to GerTING (L. c.)
the seed production of the pumila-type is very defective, but it is also
rather defective in D. brevifolia.

In the West Greenland material the nuclei seem to contain three
chromosome sets each containing 13 chromosomes. In the plate fig. 3
only three very long and angular chromosomes are seen. The plate was
very easy to count, but otherwise not quite typical as the chromosomes
were extraordinarily short and condensed.

Deschampsia alpina (L.) R. and S.
16. Southwest Greenland. Ivigtut, alpine snow bed on Mount Guldfjeld.

Collector: T. W.B. 2n = 52.

The plants were viviparous and the chromosome number agrees
with that found by Nycrex (1949) in several viviparous forms from
Scandinavia. The number 52 is in good agreement with other numbers
in the D. caespitosa group where 13 is the basic number (LAWRENCE
1945, NYGREN [.¢.). Hacerup (1939) gives the chromosome number
2n = 56 for D. alpina from Norway and n = 14 for D. brevifolia and
pumila from Northeast Greenland. These numbers may now, after the
finding of several races or species within the D. caespitosa group, with
numbers being multiples of 13, be in need of affirmation.

Deschampsia flexuosa (L.) Trin.

17. Southwest Greenland. Ivigtut; Betula glandulosa heath. Collector:

T.W.B. 2n = 28.
18. The Faroes. Klaksvik, Calluna heath. Collector: T. W.B. 2n = 28.

The number 2 n = 28 was previously found by StArin, HAGERUP,
and Love and LovE.
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Figs. 1—14. Metaphase plates from mitoses in the root tips. 1—2 Anthoxanthum

odoratum (diploid), 3 Deschampsia brevifolia var. pumila (D. pumila), 4 Calamagrostis

canadensis ssp. Langsdorfii, 5 Calamagrostis purpurascens, 6 Trisetum spicatum,

race with 2n = 42, 7 Poa alpina, 8 Roegneria Doniana var. virescens, 9 Elymus

mollis, 10 Sisyrinchium angustifolium (garden form), 11 Sisyrinchium montanum,
12 and 14 Luzula confusa, 13 Luzula multiflora ssp. frigida. X 1950.
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Trisetum spicatum (L.) Richt.

19. West Greenland. Head of Sendre Stremfjord; fairly dry river bed.

Collector: T. W.B. 2n = 28.

20. Southwest Greenland. Ivigtut. Snowpatch vegetation. Collector: T. W. B.

2n = 42. Cf. fig. 6.

There are some interesting morphological and physiological dif-
ferences between these two chromosome races of Trisetum spicatum
which deserve a closer study. The number 2n = 28 has been stated
previously by Frovik and Léve and Love.

Poa pratensis L. ssp. eu-pratensts Hiit.
21. West Greenland. Head of Sendre Stremfjord. Meadow in a river valley.
Collector: T. W. B. 2n = ab. 95.
A very tall grass which according to determination by Professor
I. A. NANNFELDT belongs to the eu-pratensis group.

Poa alpina L.
22. West Greenland. Margin of the inland ice at 67° lat. north. Wet sand

in a river bed. Collector: T. W. B. 2n = 28. Cf. fig. 7.

The plants in question deviated morphologically in being loosely
tufted. This character, however, was probably due to the peculiar
habitat. When transplanted to Copenhagen the plants gradually became
more normal in appearance. They were non-viviparous. In another non-
viviparous form from Angmagssalik in East Greenland the chromosome
number was found to be 2n = 33 (Bocuer 1938). A large number of
races from other countries than Greenland have been studied in parti-
cular by MUnTziNG (1940, 1945).

Poa glauca Vahl.
23. West Greenland, Head of Sendre Stromfjord. Dry grassland. Collector:

T.W.B. 2n = 63.

A robust plant very easy to cultivate in Denmark. The number
corresponds to that stated by Love and LovE. According to the same
writers the number 2n = 70 was found in Greenland material investi-
gated by SoreNseEN and WESTERGAARD, thus there are at least two,
and probably more, chromosome races of this species in Greenland.

Poa nemoralis L.

24. Southwest Greenland, Arsukfjord, Grennedal. Willow scrub. Collector:
T.W.B. 2n = 42.
25. Bulgaria, Botanical Gardens, Sofia. 2 n = 47—49.
The number 2n = 42 was also found by AKERBERG, KIELANDER,
and Love and LOVE.
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Puccinellia deschampsioides Th. Serensen.?

26. West Greenland. Head of Sendre Stromfjord. Store Saltso at the shore
of the lake. Collector: T. W. B. 2n = 56.

27. West Greenland. Head of Sendre Stromfjord. Mount Hassell. Collector:
T.W.B. 2n = 56.
No. 26 has decumbent and No. 27 erect or ascending shoots, also

when cultivated in Denmark.

Festuca vivipara (L.) Sm.
28. Southwest Greenland. Mount Guldfjzld at Ivigtut. Collector: T. W. B. 2 n
= 28.
29. Southwest Greenland. The Ivigtut valley. Collector: T. W. B. 2n = 28.
According to TurEssox this species has 2 n = 21, 28, or 42. Further-
more Frovik found a type with the number 2 n = 49.

? Festuca rubra L.
30. West Greenland. Head of Sendre Stremfjord. Dry grassland. Collector:

T.W.B. 2n = 42.

The plants had a somewhat deviating shoot structure, being tufted
almost in the same degree as F. trachyphylla. This structure is maintained
in culture. BocueR (1947) refers to the same material as a robust race,
which reminds of F. trachyphylla. 1t may, however, be incorrect to refer
the plants to the F. ovina-species group as the basal sheaths are reddish
and the structure of the leaves reminds more of F. rubra than of F. ovina.

Roegneria
Our material of Agropyrum sect. caninum (= Roegneria C. Koch)
has kindly been determined by Dr. A. MELpERIS, Uppsala. According to
him the Greenland Roegneria may be divided into three different species.
(MeLpEeRris 1950). All three species have the same chromosome number.

Roegneria violacea (Hornem.) Melderis.

31. West Greenland. Head of Sendre Stromfjord. Subarctic steppe. Collector:
T.W.B. 2n = 28.

Roegneria Doniana (White) Melderis var. virescens (Lge) Melderis.

32. South Greenland. Narsarssuaq in the Tunugdliarfik fjord. Rock ledges
in subarctic birch wood. Collector: T. W. B. 2 n = 28 (fig. 8).

Roegneria borealis (Turcz) Nevski var. hyperarctica (Polunin) Melderis.

33. West Greenland. Qapiortoq kitdleq in Aufarssuaq (70°27’ lat. north).
Sunny slope at a river bed. Collector: KNUD JAKOBSEN. 2n = 28.

Love and LOVE (1944) give the same chromosome number for mate-

1 A new species which will be described in a paper by Dr. TH. SORENSEN.



10 Tyce W. BocHer and KA1 LARSEN VI

rial of typical R. borealis (R. scandica) from the Tornetrisk region in
Torne Lappmark. In my material from Greenland no chromosome-
morphological differences between the three species were observed.
Thus, from a cytological point of view, the boreal and arctic Roegneria
complex seems to be very uniform.

Elymus arenarius L.
34. Denmark, Gilleleje. Dunes at the harbour. Collector: T. W. B. 2 n = 56.
35. Denmark. Copenhagen. Botanical Gardens. 2 n = 56.
36. Bulgaria, Sofia. Botanical Gardens. 2 n = 56.
The number agrees with that found earlier (Avpurov 1941, OsTER-
GREN 1940).

Elymus mollis Trin. (E. arenarius ssp. mollts (Trin.) Hultén).

37. Southwest Greenland. Ivigtut. Beach at the fjord. Collector: KseLp

HoLMEN. 21n = 28.

38. Canada, Montreal. Botanical Gardens. 2 n = 28 (fig. 9).

E. mollis is found to be diploid, while the closely related E. arena-
rius is tetraploid. The two species can be distinguished morphologically
and have different geographical areas and chromosome numbers (cf.
Love (1950) who found 2n = 28 in E. mollis from several stations

in Iceland).
Luzula parviflora (Ehrh.) Desv.

39. Southwest Greenland, Ivigtut. Collector: T. W. B. 2n = 24.
40. Canada, Montreal. Botanical Gardens. 2 n = 24.

The seeds from Montreal were sent from the garden under the name
of L. parviflora var. melanocarpa (Michx.) Buch. In material originating
from two different stations in North Lapland the same number 2n =
24 was found by LOove and LOove (1944) and NorpENSKJOLD (1949).

Luzula confusa Lindeb.

41. West Greenland. The Nugssuaq peninsula. Collector: KNup JAKOBSEN

2n = 36, see fig. 14.

42. East Greenland. Angmagssalik. Collector: K. L. (Kar LARSEN) 2 n = 36,

see fig. 12.

According to NOoRDENSKJOLD (1949) material from Hérjedalen has
also 2n = 36, while SorenseN and WESTERGAARD have counted
2n = 48 in Luzula confusa from Northeast Greenland.

Of special interest is the great difference in size between the chromo-
somes. NORDENSkJOLD found three chromosome sizes, about 1.9 u,
1.1 u, and 0.7 w in length. There were 12 large and about 12 in the
two other size classes. In the material studied by us from Greenland
similar differences in size occur, but the size classes do not seem to
correspond entirely with those found in Scandinavian material. We
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may distinguish four classes: 6 very long chromosomes (about 2 u),
6 rather long (about 1.7 ), 18 short chromosomes (about 1.1 u), and
6 very short chromosomes (about 0.7 ). These classes were particularly
easy to demonstrate in late prophases, where the condensation of the
chromosomes was less pronounced (compare figs. 12 and 14). It will
undoubtedly be valuable to make further cytological observations on
this species. Luzula confusa together with L. arcuata forms a very poly-
morphous complex, and, hence, a safe demonstration of the occurrence
of races with different size classes would be of great interest. The above-
mentioned differences in chromosome number make a closer study still
more attractive.
Luzula pallescens Sw.
43. Canada, Montreal. Botanical Gardens. 2 n = 12.

The plants were raised from seeds sent to us under the name of L.
L. multiflora, from which it is clearly distinct. All characters agree with
L. pallescens, which according to NoRDENSKJOLD has 2 n = 12 (material
from Sweden).
Luzula multiflora (Retz.) Lej.

44. Iceland, Reykjavik. Grassland on rocks. Collector: T. W. B. 2n = 36.
45. Denmark, Lyngby Mose. Bog. Collector: T. W. B. 2n = 36.

The number agrees with that stated earlier by Bocuer, LovE and
Love, and HAGERUP.

Luzula multiflora ssp. frigida (Buch.) V. Krecz.

46. Southwest Greenland. Kajartalik west of Arsuk. (61°10). Collector:
K.L. 2n = 36.

47. Southwest Greenland. Ivigtut. Dwarf shrub heath. Collector: T. W. B.
2n = 36 (see fig. 13).

48. Southwest Greenland. Tigsaluk (61°20"). Head of the fjord in luxuriant
vegetation. Collector: K. L. 2n = 36.

49. West Greenland. The Nugssuaq peninsula. Collector: KNup JAKOBSEN.

2n = 36.

Nos. 46—48 are typical ssp. frigida while no. 49 belongs to var. con-
tracta Samuelsson (cf. BocueEr 1950). All samples have the same size of
seeds, viz. 1.1—1.4 mm and can be distinguished from L. multiflora, which
has 1.4—1.6 mm long seeds, and from the following species, which have
small seeds, about 0.9—1.1 mm long, and small flowers. The chromo-
some number seems to be constant within the Luzula multiflora
complex. 2n = 36 for ssp. frigida has previously been found by HAGErUP,
Love and Love, and SorenNsEN and WESTERGAARD.

Luzula groenlandica Bocher (see Bocuer 1950).

50. West Greenland. Kugssuaqdalen near Sarqaq (70°4’—70°6"). Collector:
KNuD JAKOBSEN. 21n = 24.
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51. West Greenland. Head of Sendre Stromfjord. River valley. Collector:

T.W.B. 2n = 24.

52. West Greenland. Head of Sendre Stromfjord. Roadside in the main

camp. Collector: T. W. B. 2n = 24.

53. Canada, Ungava, natural vegetation (seeds from the Botanical Gardens

in Montreal). 2 n = 24.

The seeds from Ungava were sent to us under the name of L. confusa,
to which the plants cannot belong.

This new species, which in some characters reminds of L. multiflora
ssp. frigida, in others of L. sudetica, will be described in detail in BocHER
(1950). From ssp. frigida var. contracta, which morphologically comes very
near to it, it is mainly distinguished by the small flowers and seeds and
the chromosome number. From L. sudetica it is separated by its habit,
the broader basal leaves, the ecology, and the chromosome number,
which in L. sudetica according to NORDENSKJOLD is 2n = 48 thus
twice the number of L. groenlandica. There are some points indicating
that L. groenlandica is more closely related to L. sudetica than to L. frigida.

Sisyrinchium montanum Greene (= S§. angustifolium sensu BICKNELL)
and ““S. angustifolium Miller”.
54. West Greenland. Head of Sendre Stromfjord. Station described in detail

in BocHEr 1948. Collector: T. W. B. 2n = 32. (See fig. 11).
55. Denmark, Botanical Gardens in Copenhagen. 2 n = about 96 (see fig. 10).

No. 54 is S. montanum, a special variety with pale blue flowers,
while No. 55 is a garden form with dark blue flowers called S. angusti-
foltum Miller.

Very few chromosome numbers are known within the genus Sisyrin-
chium. CLavusen, Keck, and Hiesey (1940) found 2n = 32 in S. bellum
Wats. from California. 2n = 96 was counted in material from the
Botanical Gardens in Copenhagen, where the plants in question have
been cultivated for several years. Their origin is now unknown. A dif-
ference in chromosome number in the S. montanum group, which is very
complicated and has a peculiar world range (BocHEr 1948), invites a
closer cytological study of material from different parts of its area.

Oxyria digyna (L.) Hill.

56. West Greenland, Nugssuaq (70°41’), snowpatch vegetation on northern
slope. Collector: KNup JAKOBSEN. 2n = 14.

57. West Greenland, Godthaab. Collector: OvE MARTENS. 2n = 14.

58. The Kola Peninsula, wild material from Hortus Botanicus Arcto-
Alpinus (U.R.S.S.). 2n = 14.

59. Canada. Seeds from nature obtained through the Botanical Gardens
in Montreal. n = 7.

60. Canada. Montreal. Botanical Gardens. 2n = 14.
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Figs. 15—23. Metaphase plates from mitosis in the root tips. 15 Stellaria longipes,
16 Stellaria monantha, 17 Melandrium triflorum, 18—19 Cerastium cerastioides, 20
Ranunculus Cymbalaria, 21 Ranunculus lapponicus, 22 Ranunculus affinis, 23
Cochlearia officinalis (var.). — Fig. 24. 1 metaphase in PMC of Draba hirta. —
Fig. 25. Diakinesis of meiosis in macrospore mother-cell in Draba hirta. — Fig. 26.
IT metaphase in PMC of Draba incana. — Figs. 27—31. Mitosis from root tips (fig. 30
somatic tissues in young ovule) in Arabis Holboellii, fig. 27 diploid, figs. 28—29
triploid, figs. 30—31 triploid with an extra chromosome of small size. — Fig. 32.
I metaphase in PMC of Braya linearis. — Figs. 33—36. Mitoses from root tips,
33 Braya linearis, 34 Torularia humilis, 35 Eutrema Edwardsii, 36 Lesquerella
arctica. X 1950.
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Cultivated in Copenhagen nos. 59—60 are very tall and vigorous
and flower luxuriantly. The other cultivated plants, nos. 56—58, on the
other hand, are very low and sometimes rosette plants without flowers.
In spite of the great differences the two types have the same chromosome
number. 2n = 14 has also been found by Epman, Frovik and LovE.

Stellaria longipes Goldie.
61. Canada, Hudson Bay, Churchill. Natural vegetation. Collector: Dr.

Marie HamMmER. 2 n = 52; see fig. 15.

62. As no. 61, but from another station at Churchill. 2 n = 52.

The cytological analysis was made on plants which were raised
from seeds. It is very characteristic that typical S. longipes seeds very
well, while other species of the S.longipes group generally propagate
by vegetative means through runners, or sterile shoots which break loose.

Stellarta monantha Hultén.
63. West Greenland. Head of Sendre Stromfjord. Dwarf shrub heath. Col-

lector: T. W. B. 2n = 104; see fig. 16.

Stellaria monantha develops ripe seeds in several stations at the
head of Sgndre Stremfjord. The plants which were analysed were raised
from seeds. S. monantha is very closely related to S. longipes. The num-
ber 2n = 104 was also found in S. crassipes Hultén from Spitzbergen
(Frovik 1940). Thus, we have one species with 2n = 52 and two with
2n = 104 in the very interesting Stellaria longipes group, which in
particular has been studied by Hurtin (1943).

Cerastium cerastioides (L) Britton.
64. West Greenland. The Nugssuaq peninsula. Snowpatch vegetation. Col-

lector: KNup JakoBseN. 2n = 34 (fig. 19).

65. Southwest Greenland, Thorstein Islenders 0. (Ydre Kitsigsut, 60°45").

Moist gravel. Collector: K. L. 2n = 38 (fig. 18).

In the paper by BocuEer (1938) the number 2n = 40 for C. cera-
stioides is mentioned, although with some hesitation. After a study of
the new material from Southwest Greenland (No. 65), where there can
be no doubt of the correctness of the number 2 n = 38 and the paper of
FavArGeER and SOLLNER (1949), who also have found 2 n = 38 in mate-
rial from the Alps, the old slides have been reexamined. For the plate
pictured in BocuHer (1938) the number 2n = 40 may seem to be the
most probable, but there is a possibility of interpreting two small chromo-
somes as the ends of one angular chromosome and also in another case
two somewhat larger chromosomes may be interpreted as one angular one
with an unusually distinct primary constriction.
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The material from the Nugssuaq peninsula (no 64) deviated cyto-
logically in several respects from the other. The metaphase plates were
not easy to interpret. Professor C. A. JORGENSEN has kindly studied our
material and we have discussed some of the clearest metaphase plates
with him. There are 34 somatic chromosomes and two small bodies which
may probably be trabants (see fig. 19). As no large differences in the size
of the chromosomes could be demonstrated in No.65 with 2 n = 38
nor in the material studied by FAvArGER & SOLLNER, it was very sur-
prising to observe a large size difference in No. 64, where two chromo-
somes are clearly much longer than the rest. These large chromosomes
may perhaps have arisen by fusion of two shorter ones and, thus, the
deviating number 2n = 34 may be a result of an unequal interchange
in a plant with 2n = 36. In this case, however, there ought to be two
small fragment chromosomes left if the centromeres in the original
plant with 2n = 36 were retained. We are not convinced that the two
small bodies seen in fig. 19 and in some other plates are trabants; they
may perhaps be interpreted as very short fragments. While some obser-
vations of one or two very minute dark bodies on the nucleoli of resting
nuclei supports the trabant interpretation, the absence of observable
trabants in the material with 2n = 38 may be in favour of the fragment
theory. In any case the presence of two very large chromosomes is
interesting, suggesting that the number 2n = 36 may even occur in
C. cerastioides. We have studied dried material of the plants with 2 n
= 34 and did not succeed in finding differences between them and other
plants from Greenland.

Cerasttum alpinum L.

66. West Greenland. Pujortoq at Niaqornat, 70°47" lat. north. In weathering
and ash-products on burning north-facing slaty slope. Collector: Knxup
JAKOBSEN. 2n = b4.

67. West Greenland. Head of Sendre Stromfjord. Roadside. Collector:
T.W.B. 2n = 72.

68. Southwest Greenland. Kajartalik skerry west of Arsuk, 61° 10 lat. north.
Collector: K. L. 2n = about 72.

No. 67 is extremely lanate, the other two numbers much less so.
No. 66 has large leaves in culture, but otherwise it does not seem to
differ much morphologically from the plants with the high chromosome
number. In culture it did not thrive very well, whereas No. 67 was very
easy to cultivate in Denmark (fig. 37). 2n = 72 corresponds to earlier
statements by Bocuir (1938) in material from Angmagssalik and LOvE
and Love (1944) from Lappland. Of particular interest is the finding of
a type from Northeast Greenland with the high number 2n = 108
(SORENSEN and WESTERGAARD ace. to Love & Love). Thus, the Green-
land Cerastium alpinum covers three different chromosome races with
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Fig. 37. Lanate type of Cerastium alpinum (no. 67) cultivated in Copenhagen.
2n = 72. T. W. B. phot.

2n = 54, 72, and 108. The taxonomical value of these races must be
further investigated in future.

Arenaria norvegica Gunn.
69. Iceland, Reykjavik. Gravel on a hill. Collector: T. W.B. 2n = 80.

The number is in accordance with that found by Horx (1948).

Melandrium affine Vahl, see PorsiLp (1943) (= M. furcatum
(Raf.) Hultén).

70. West Greenland. The Nugssuaq peninsula. Collector: KNup JAKOBSEN.
2n = 48.

According to recent investigations by NyGren (1949) the same
chromosome number occurs in material from Alta in northern Norway
and Bjorkliden in Swedish Lapland (ssp. angustiflorum). BLACKBURN
(1930) also mentions a sample of M. affine with the number 2 n = 48.

Melandrium triflorum (R. Br.) Vahl. }

71. West Greenland. Head of Sendre Stremfjord. Subarctic steppe on sunny
slope. Collector: T. W. B. 2n = 72 (fig. 17).

The same number (n = 36) was found by BracksBurn (1930).
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Fig. 38. Flowering specimen of Melandrium triflorum cultivated in Copenhagen.
2n = 72. T. W. B. phot.

Ranunculus confervoides (Fr.) Fr. (R. trichophyllus var. eradicatus (Laest.)
Drew.).
72. West Greenland, Naujat at the entrance to the Sarqaq valley 70°3" N.,
52°9'W.). Collector: KNup JAKOBSEN. 21n = 32.
According to Love & LOvE (1948) SORENSEN & WESTERGAARD have
recorded 2n = 16 for the same species in material from Northeast
Greenland.

Ranunculus lapponicus L.
73. West Greenland. Nugssuaq 70°41" lat. north. Moss cushions at the bank

of a brook. Collector: KNup JakoBseN. 2n = 16 (fig. 21).

The number corresponds to that stated earlier from Greenland by
BocHER (1938) and SORENSEN and WESTERGAARD (unpublished data),
and from Spitzbergen by Frovik (1936). This writer has made a special
study of the chromosome morphology and measured the segments of the
chromosomes. A comparison between Frovik’s and our material is
difficult because he used another fixative. Nevertheless it seems justified

147 2
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to suppose that some minor morphological differences between his and
our material occur. FLovik’s F-chromosome undoubtedly corresponds
to our No. 2. According to Frovik the short segment is here 1.0 x and
the long segment 3.6 u, while in our material the short segment is only
0.5 © and the long one 4.5—b5 u. The satellite of the SAT-chromosome
(Frovik’s H-type, our No. 1) may further be shorter in FLovik’s material
as compared with that of ours.

Ranunculus hyperboreus Rottb.
74. West Greenland. Nugssuaq, 70°41’. In a pool on manured ground.
Collector: KNup JAKOBSEN. 2n = 32.
The same number has previously been recorded from Spitzbergen
by Frovik and from West and East Greenland by BocHER.

Ranunculus affints R. Br. (R. pedatifidus E. Sm.)
75. West Greenland. Head of Sendre Stromfjord. Bog at Store Saltse.

Collector: T. W. B. 2 n = 48 (fig. 22).

During meiosis up to 20 bivalents, some multivalents and a vary-
ing number of univalents occur. Formation of restitution nuclei, irre-
gular tetrads, pentads, or hexads and dwarf pollen was observed, indi-
cating a very irregular meiosis of quite the same type as described by
Bocuer (1938) for R. auricomus and R. auricomus var. glabrata. In
nature as well as in culture R. affinis produces plenty of seeds, which
are able to germinate.

Ranunculus acris L.

76. Southwest Greenland. Ivigtut. Willow scrub. Collector: T.W. B.
2n = 14.

77. Southwest Greenland. Grennedal. Meadow. Collector: T.W.B. 2 n = 14.

78. South Greenland. Julianehaab. The settlement. Collector: T. W. B.
2n = 14.

No. 76 was very tall with big flowers; still, it proved to be diploid
like all other races from the North Atlantic area (BocHEr 1938).

Ranunculus Cymbalaria Pursh.
79. West Greenland. Head of Sendre Stromfjord. Lille Saltse. In clay on
the beach. Collector: T. W. B. 2n = 16. Fig. 20.

The number corresponds to that stated earlier by LarTER (1932).

Lesquerella arctica (Wormskj.) Watson.
80. West Greenland. Mountain top east of Mt. Hassell. 470 m above sea
level. Head of Sendre Stromfjord. Collector: T. W.B. 2n = 60; see
fig. 36.
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Rorrins (1939) has studied a number of other species of Lesque-
rella and found the numbers 2 n = 10, 20, and 30 as well as some
aneuploid numbers (2n = 12 and 16). L. arctica with 2n = 60 as far
as we know has the highest chromosome number in the genus.

Cochlearia officinalis L. (incl. var. groenlandica Gelert and var. arctica
(Schlecht.) Gelert).

81. West Greenland. Nugssuaq, 70°41’. Collector: KNUD JAKOBSEN. 2 n = 14.

82. West Greenland. Sukkertoppen. Collector: T. W. B. 2n = 14.

83. Southwest Greenland. Kajartalik 61°10" N. on moist gravel. Collector:
K. L. 2n = 14. Fig. 23.

The number is in accordance with that found earlier by Frovik
(1940) and SorensEN and WESTERGAARD (acc. to LOVE and LOVE).

Draba incana L.
84. Southwest Greenland. Grennedal in Arsukfjord. Collector: T. W. B.

n = 16; see fig. 26.

n = 16 has been found previously by HeiLBorN (1927) in material
of D. incana f. hebecarpa from three stations in Scandinavia and in one
plant with unknown origin.

In our material meiosis proceeds very regularly. In some PMCs
two minute stainable bodies were observed during the second metaphase
(fig. 26). They were always placed in the same distance from the old
equatorial plane of metaphase I. Quite similar bodies were seen during
metaphase II in Arabis alpina. They may be constantly present although
not always observable. Their nature is obscure, but they remind of
centrosomes.

Draba hirta L. (D. daurica D. C.).

85. West Greenland. Head of Sgndre Stromfjord. Saline lake north of Mt.
Keglen. Lake shore. Collector: T. W. B. n = 32; see fig. 25.

86. West Greenland. Head of Sendre Stremfjord. Roadside in the main
camp. Collector: T. W. B. n = 32; see fig. 24.

87. West Greenland. Head of Sendre Stremfjord. Store Saltse. Lake shore.
2n = 64.

Very typical and vigorous specimens cultivated in Copenhagen had
a regular meiosis. In some few metaphases in the PMCs a single qua-
drivalent occurred. HEiLBORN (L. ¢.) using the name of D. magellanica

ssp. borea Ekm. has also found the number n = 32 in material from
Lapland, Dovre, and Greenland.

Arabis alpina L.

88. West Greenland. The Nugssuaq peninsula. Collector: KNUD JAKOBSEN.
2n = 16.

2*
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The same number has previously been found in material from
Southeast Greenland (Bocuer 1938).

Arabis petraea (L.) Lam.
89. Iceland. Reykjavik. On gravel on a hill. Collector: T. W.B. n = 8§,
2n = 16.
Meiosis very regular. The number 2n = 16 has also been found
by G. KnaBEN (acc. to Love and LOVE).

Arabis Holboellit Hornem.

90. Alaska. Seeds obtained through the Bot. Gardens in Copenhagen. 2n = 14.

91. West Greenland. Disko Island. Osterlien at Godhavn. Collector: C. A.
JORGENSEN. 2 n = 14; see fig. 27.

92. West Greenland. Itivdlinguaq in Sendre Stromfjord (66°30" N.), Collector:

T.W.B. 2n = 14.

93. West Greenland. Eqaluit (70°24" N., 51°14" W.). Sunny scree in gravel
together with Artemisia borealis, Viscaria alpina, Poa glauca a.o. Col-
lector: KNup JAKOBSEN. 2n = 21; see fig. 29.

94. West Greenland. Head of Sendre Stromfjord. Carex supina-Artemisia
borealis-steppe. Collector: T. W. B. 2n = 21; see fig. 28.

No. 90 is var. retrofracta Rollins, the other numbers belong to var.
typica Rollins. This material of Arabis Holboellii gives an interesting supple-
ment to that described earlier by Rorrins (1941) and BocuEr (1947).
Within the A. Holboelliv complex the following chromosome numbers

are now known.

2n = 14 (var. retrofracta and var. typica, cf. fig. 27).

2n = 21 (var. typica, cf. figs. 28—29).

2n = 21 + 1 f (var. typica, cf. figs. 30—31 and BocuER 1938 and 1947).
2n = 28 (var. retrofracta and var. pinetorum).

2n = 42 (var. pinetorum).

Cultivation experiments with diploid and triploid material from
West Greenland are carried out at present and material for a closer
study of meiosis and the embryogenesis have been collected.

Eutrema Edwardsii R. Br.

95. West Greenland. Kugssuaq at Sarqaq. (70°4" N., 52°6" W.). Dryas inte-
grifolia heath. Collector: KNup JAkoBSEN. 2n = 28; see fig. 35.
96. West Greenland. Nugssuaq (70°41’, 54°35"). Wet Carex-Vaccinium bog.
Collector: KNuD JAKOBSEN. n = 14.
n = 14 has also been found in material from Pearyland (K. Hor-
MEN, kind oral information).
SokorLowskAJA and STRELKOVA (1941) in material originating from
Kolguev Island found the chromosome number 2 n = 42.
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Braya linearis Rouy.
97. West Greenland. Head of Sendre Stremfjord. Roadside in the main

camp. Collector: T. W. B. 2n = 42, fig. 33.

98. West Greenland. Head of Sendre Stremfjord. Lake shore, Store Saltsa.

Collector: T. W. B. n = 21, fig. 32.

This species has a much disrupted range. In Greenland it occurs
in two different areas in the west, viz. the region around the inner parts
of Sendre Stremfjord (66°30'—67°) and Igneritfjord (71°3'—71°7"), and
furthermore in the northeast. Material from the latter region has been
studied cytologically by SorRENSEN and WESTERGAARD, who according to
Love and Love found 2n = 64, a number being twice that of Braya
alpina (cp. MantonN 1932), which may be rather closely related to B.
linearis.

Undoubtedly the tribe of Brayinae is difficult from a taxonomical
point of view (cf. ABBE 1948), nor is it easy in respect of the chro-
mosome cytology. The difficulties are due to great differences in the
size of the chromosomes and a tendency to precocious separation of some
of the bivalents during meiosis. In spite of these difficulties the number
2n = 42 (n = 21) is well established. Thus, we may either have to reckon
with two very different chromosome numbers (2 n = 42 and 64) or suppose
that some errors with regard to the identity of the material should
exist. The material studied by us covers root tips and flower buds
fixed on very typical plants cultivated in Copenhagen.

In the tribe of Brayinae there are other species with 7 as a basic
number (see Torularia below). Furthermore 7 is a basic number in the
related genera Sisymbrium, Descurainia, Eutrema and perhaps Alliaria,
whereas 8 occurs as the basic number in Phryne (P. pinnatifida =
Braya pinnatifida or Sisymbrium dentatum), see FAVARGER (1949).

A great difference in chromosome number would presumably be
accompanied by some morphological differences. We have searched
for such differences among the material from Northeast and West
Greenland, but did not succeed in finding any important or general
distinction.

Torularia humilis (C. A. M.) Schulz.

99. West Greenland. Umivit, Vandfaldskleften at the head of Sendre Strom-
fjord, together with Carex microglochin and Juncus castaneus. Collector:
T.W.B. 2n = 56, see fig. 34.

100. West Greenland. Head of Sondre Stromfjord on sand and clay at the air
base. Collector: T. W.B. 2n = 56.

Also in this species the chromosomes vary considerably in size.
A stuly of the Torularia humilis complex in Greenland is found in
BocHER (1950).
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Saxifraga tricuspidata Rottb.

101. West Greenland. Head of Sendre Stromfjord. Sunny rocky wall. Col-
lector: T. W. B. 2n = 26 (see fig. 39).

Saxifraga nivalis L.
102. West Greenland. Head of Sendre Stromfjord. Mt. Hassell. Collector:

T.W.B. 2n = 60.

Frovik (1940) and SoreNseN and WESTERGAARD (acc. to LOVE
and LOVE) also mention plants with 2 n = 60. The closely related species
S. tenuts Sm. has 2n = 20 (Bocuer 1938), a number which later has
been confirmed by Frovik (1940), Love and Love (1944) and SORENSEN
and WESTERGAARD. The basic number in this species group must pre-
sumably be 10, and, thus, the count made by Skovstep (1934), n = 14
for S. nivalis, may be erroneous. Perhaps the plants studied by SkovsTED
may have had 2n = 30, a number which would fit in very well with
the two other numbers. In the uppermost second anaphase plate pic-
tured by SkovsteED (L. c. fig. 4) there are 13 small and medium-sized
chromosomes and one big configuration which perhaps might be inter-
preted as two chromosomes.

Saxifraga groenlandica L.

103. Southwest Greenland. Thorstein Isleenders O (Ydre Kitsigsut, 60°45" N,
48°30" W.). Moist gravel. Collector: K. L. 2n = 80; see fig. 40.

Frovik (1940) and HarMsEN (acc. to Love and LovE) also found
2n = 80 in S. groenlandica. BocHER’s count (1938) 2 n = about 84
(material from East Greenland) was based upon analysis of some few
mitoses in young ovaries. The metaphases here, however, were not
sufficiently clear to establish the chromosome number. The plants in
question may thus presumably also have had 2n = 80. Of other num-
bers in the S. caespitosa complex we may mention 2n = 32 (SCHURHOFF,
WuyTE), 2n = 64 (Puire), and some deviating numbers (2 n = 56, 60,
63, and 65) found by SkovsTED (1934).

Potentilla nivea L.

104. West Greenland. Nuvfiumanoq (70°26" N., 51°28" W.), dry vegetation
on scree, together with Calamagrostis purpurascens. Collector: Kxup
JakoBsEN (cf. herbarium KNup JAkoBSEN no. 841, 16.8.1947). 2n = 63.

105. West Greenland. Tunorssuaq (70°44" N.; 53°35" W.). Open alpine vege-
tation dominated by Carex nardina. Collector: KNup JAKOBSEN (cf.
herbarium Kxup JAKOBSEN no. 917, 29.8.1947). 2 n = 63; see fig. 41.

Potentilla chamissontis Hultén.

106. West Greenland, Eqaluit (70°24" N., 51°14" W.). Open vegetation (Poa
glauca) on dry scree. Collector: KNup JakoBSEN (cf. herbarium Knup
JAKOBSEN no. 761, 13.8.1947). 2n = 56.
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Figs. 39—56. Metaphase plates from mitoses in the root tips (fig. 50 metaphase I in
PMC). — 39 Saxifraga tricuspidata, 40 Saxifraga groenlandica, 41 Potentilla nivea,
42 Dryas integrifolia, 43 Sorbus decora (S. americana groenlandica), 44 Veronica alpina,
45 Veronica Wormskjoldii, 46 Bartschia alpina, 47 Galium boreale from Iceland, 48
Galium boreale from Alaska, 49 Campanula rotundifolia from West Greenland, 50
do. from South Greenland, 51 do. from Iceland, 52 Artemisia borealis, 53 Antennaria
glabrata, 54 Erigeron compositus, 55 Arnica alpina, 56 Hieracium groenlandicum.

X 1950.

107. West Greenland. Head of Sendre Stromfjord. Mt. Hassell. Sunny slope
dominated by Carex supina. Collector: T. W. B. (cf. herbarium T. W. B.
no. 802, 18.8.1946). 2n = 56.
The very interesting Potentilla nivea group, which has been studied
recently by HurLteEn (1945), seems to be interesting also from a cyto-
logical point of view. The two species occurring in Greenland, P. nivea
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and P. chamissonis, have different chromosome numbers. This is also
the case outside Greenland, but the numbers in Love and Love (1948)
from Scandinavia do not agree with those above-mentioned from Green-
land. Thus ErLANDssoN in material of “P. nivea” from Torne Lappmark
found the number 2 n = 56, while MNTZING in material of P. chamis-
sonts found 2n = 77. As ErLANDSsoN’s count was made before the
publication of HuLTEN’s paper there is a possibility that this material
may have belonged to P.chamissonts.

Sorbus decora (Sarg.) C. K. Schn.

108. Southwest Greenland. Arsuk fjord. Ivigtut valley. Scrub. Collector:

T.W.B. 2n = 68 (fig. 43).

The same number (n = 34) was first found by K. HoLmMEN (not
yet published) in material from another station in the vicinity of Ivigtut.

The Greenland Sorbus belongs to East American §. americana-de-
cora-complex, but perhaps to a special variety (S. americana var. groen-
landica C. K. Schn.). Sax (1931) records the chromosome number 2 n =
34 for S. americana.

Dryas integrifolia Vahl.
109. Southwest Greenland. Mount Guldfjeld at Ivigtut. Scree in ravine in
alpine situation. Collector: T. W. B. 2n = 18 (fig. 42).
The same number, 2 n = 18, has previously been found in Dryas
octopetala by Bocuer, MaupEk, Frovik, and Love and Love, and in
D. caucasica by SokorLowskasa and STrRELKOVA (1940).

Epilobium anagallidifolium Lam.
110. West Greenland. Kangamiut (65°50" N.), in moss cushions on bank of
a rivulet. Collector: T. W. B. 2n = 36.
In material from Swedish Lappland a corresponding number (n =
18) was found by Bocuer 1938.

Epilobium lactiflorum Hauskn.
111. Southwest Greenland. Gronnedal in Arsukfjord. Collector: T. W. B.
2n = 36.
Chamaenertum angustifolium (L.) Scop.
112. Southwest Greenland. Greonnedal in Arsukfjord. Collector: T. W. B.
2n = 36.
The same number has been found by Jomansen (1929) and LOvE
and LOVE.
Chamaenertum latifolium (L.) Spach.

113. West Greenland. Sandflugtsdalen at the margin of the inland ice (about
67° N.) in dunes in the valley. Collector: T. W. B. 2n = 72.
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The same number 2 n = 72 has been recorded by Jomansen (1929),
BocueEr (1938, 2n = 72, material from East Greenland), HARMSEN
(unpublished), and LoveE and Love (unpublished).

Veronica alpina L.
114. West Greenland. Kugssuaq at Sarqaq (70°10"), herb field. Collector:
K~Nup JACOBSEN. 2n = 18; see fig. 44.
Bocuer (1938) in material from East Greenland found the same num-
ber, and later it has been found by Mavupe (1939), LovE and LovE
(1944), and FavarGERr (1949).

Veronica Wormskjoldic Roem. and Schult.
115. Southwest Greenland. Ivigtut. Meadow on bank of rivulet. Collector:
T.W.B. 2n = 36; see fig. 45.
It is very remarkable that this subarctic and subalpine species is
tetraploid, while the closely related arctic-alpine V. alpina is diploid.

Bartschia alpina L.
116. West Greenland. The Nugssuaq peninsula. Collector: KNup JAKOBSEN.

2 n = 28; cf. fig. 46.

A number of root tips of small seedlings raised from seeds collected
in Greenland were fixed. In many metaphase plants about 28 chromo-
somes were counted, unfortunately, only one plate was sufficiently clear
to establish the chromosome number. It was in no case possible to
interpret any of the plates as having 24 chromosomes, a number which
is found by Wirscu (1932) in material presumably from Central Europe.
The species has further been studied recently by Dourar (1946), who
in material from France (Col du Lautaret, 2095 m above sea level)
found 2n = 36. It would be very interesting if the arctic material
belonged to a series with the basic number 7 and the central European
material belonged to a series with 6 as basic number. Further studies
are evidently much needed.

Galium boreale L.

117. Iceland, Thingvellir. Collector: T. W. B. 2 n = 44.

118. Iceland, Guldfoss, meadow. Collector: T. W. B. 2 n = 44; see fig. 47.

119. Denmark, Olstykke Mose. Meadow. Collector: T. W. B. 2 n = 44.

120. Alaska. Seeds from nature obtained through the Botanical Gardens in
Copenhagen. 2n = 66; see fig. 48.

The two numbers in this species have previously been found by
FaGerLIND (1934, 2n = 44, Swedish material) and Turesson (1938,
2n = 66, material from Shansi in N. China collected by Dr. H. Smirs).
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The material from Iceland belongs to a low-growing ecotype which at
present is cultivated in Denmark and compared with other races.

Campanula rotundifolia L.

121. West Greenland. Head of Sgndre Stromfjord. Southern slope (together
with Roegneria ¢iolacea). Collector: T. W. B. 2n = 34; see fig. 49.

122. South Greenland. Ikersuaq (60°55" N., 46°35" W.), luxuriant vegetation in
a valley at the margin of the inland ice. Collector: K. L. n = 17; see fig. 50.

123. Northeast Greenland. Traill Island. Collector: Tu. SORENSEN. n = 17.

124. Canada. Botanical Gardens, Montreal. 2 n = 68.

125. Iceland. Natural vegetation. Collector: G. THORLAKSSON. 2n = 68;
see fig. H1.

126. The Kola Peninsula. Wild material from Hortus Botanicus Arcto-

Alpinus (U.R.S.S.). 2n = 68.

Meiosis was studied in nos. 122—123 and proved to proceed very
regularly.

In culture the diploid No. 121 deviates from Nos. 124 and 126 in
a number of characters. Compared with a tetraploid type from East
Greenland which was cultivated earlier, the diploid plant (No. 121) has
comparatively small flowers. In nature the diploids from West and South
Greenland (nos. 121—122) are tall, with many, rather small flowers.
Thus there seems to be no connection between a low chromosome num-
ber and a low growth or a low number of flowers (cf. Bocuer 1936).
Accordingly, the var. uniflora Lge. may only be a dwarfish modification.

A survey of all counts made in Campanula rotundifolia (see BOCHER,
1936, 1938) gives the following picture: Diploid races are only known
from four stations in Greenland (West, South, Southeast, and Northeast
Greenland). Tetraploid races, on the other hand, have been found in
Canada, Southeast Greenland (two stations), Iceland, Norwegian moun-
tains, the Kola Peninsula, Denmark (three stations), and France. The
diploid races are widely distributed in Greenland, but may perhaps be
restricted to this country.

Erigeron borealis (Vierh.) Simm.
127. Southwest Greenland. Ivigtut. Herb field. Collector: T. W.B. n = 9
and 2n = 18.
In material of very vigorous plants cultivated in pots in Copenhagen
(see fig. 57) meiosis was very regular. The chromosome number cor-
responds to that found formerly by Cuiaruvar (1927).

Erigeron uniflorus L.
128. Southwest Greenland. Ivigtut. Herb field. Collector: T. W. B. 2n = 18.

According to HoLMGREN (1919) the closely related high arctic species
E. eriocephalus Vahl also has 2n = 18.
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Erigeron compositus Pursh.
129. West Greenland. Head of Sendre Stremfjord. Southern slope of Mt.
Hassell. Collector: T. W. B. 2 n = 63; see fig. b4.
130. Canada, Montreal, Botanical Gardens, 2 n = bH4.
The material from Canada was sent to us under the name of E. com-
positus var. discoidea Gray. The chromosome number of this variety
deviates from that of the typical plant from West Greenland. Perhaps

Fig. 7. Luxuriantly flowering specimen of Erigeron borealis (2n = 18), cultivated
in Copenhagen. T. W. B. phot.

this variety belongs to a special subspecies with a more southerly
distribution. The number 2n = 63 for the West Greenland type is
interesting by suggesting an apomictic seed development.

Antennaria glabrata (Vahl) Greene.

131. West Greenland. Sarqaq valley (about 70°3’), 400 m above the sea level.
Snowpatch vegetation. Collector KNuDp JAKOBSEN. 2 n = 63; see fig. 53.

Artemisia borealis Pall.

132. West Greenland. Head of Sendre Stremfjord. Mt. Hassell. Collector:
T.W.B. 2n = 18; cf. fig. 52.



28 Tyce W. Bocuer and Kar LARSEN VI

133. West Greenland. Head of Sendre Stromfjord. Mt. Keglen. Collector:

T.W.B. 2n = 18.

134. Canada, Montreal, Botanical Gardens. 2 n = 18.

ErvLanpsson (1939) also found 2n = 18 in material from West
Greenland (Ameralik Fjord) and further 2 n = 36 in the closely related
A. bottnica Lundstr.

Arnica alpina (L.) Olin.
135. West Greenland. Head of Sendre Stromfjord. Mountain northeast of

Mt. Keglen. Collector: T. W. B. 2n = 76; see fig. 55.

This number does not agree with those previously found. Frovik
and SoreNsEN and WESTERGAARD found 2 n = 56, and ArzeLius (1936)
2n = 60. In A. montana the latter writer found 2 n = 36, and Saka1
(1934) counted 2 n = 40 in the East Asiatic A. unalaschensis. Everything
would be easily understood if A. montana and unalaschensis had 2n =
38 and the material of A. alpina studied by earlier writers 2 n= 57.
19 would be the basic number and we should have a series of chromosome
numbers being the basic number multiplied by 2, 3, and 4. This, of course,
must be studied more closely in future. As according to ArzeLius A. al-
pina is agamospermous, the chromosome number 2n = 57 would not
be surprising.

Hieracium alpinum (L) Backh.

136. West Greenland, Tigssaluk (61°20" N., 48°6’ W.). Luxuriant vegetation
in a valley. Collector: K. L. 2n = 27.

137. East Greenland. Angmagssalik. On a gravelly slope by the river. Col-
lector: K. L. 2n = 27.

The number is in agreement with that found by RosenBErG (1926).

Hieractum groenlandicum Almqv.

138. Southwest Greenland. Ivigtut. Willow scrub. Collector: T. W. B. 2n =
27; see fig. 56.

Hieracium hyparcticum Almqv.
139. Southwest Greenland. Kajartalik west of Arsuk (61°10" N., 48°40" W.).
Collector: K. L. 2n = 36.
Compared with Hieractum alpinum the two other species (Nos. 138—
139) have shorter chromosomes. The chromosome numbers 27 and 36
have preciously been found in several apomictic species of Hieracium.




SUMMARY

139 chromosome countings were made in 80 different arctic or boreal
species. 25 species have not been studied before cytologically, see Nos. 13,
14, 15, 26—27, 31, 32, 33, 50—b53, 54—55, 61—62, 63, 75, 80, 99—100,
101, 108, 109, 111, 115, 128, 129—130, 131, 138, 139.

In 20 cases different chromosome numbers were found in plants
belonging to the same species or to the same complex of closely related
species. Only in three cases, Cerastium cerastioides, the Braya linearis
complex, and Bartschia alpina, aneuploidy was made probable. In all
the other cases the numbers are multiples of the same basic number. A
list of such cases is given below:

; Low chromosone : High chromosome
Ho. number i M number =
1-2 Anthoxanthum odo- 3-6 Anthoxanthum odo-
ratum** .. ..., 10 ratum** ... ..., 20
- Calamagrostis arun- 14 Calamagrostis pur-
dinacea ........ 28 purascens. . ... .. 56
* Deschampsia brevi- 15 Deschampsia brevi-
folia ........... ?26 folia var. pumila 39
19 Trisetum spicatum. 28 20 Trisetum spicatum. 42
23 Poa glauca** ..... 63 * Poa glauca** ..... 70

37-38  Elymus mollis** .. 28 34-36  Elymus arenarius** 56
50-53  Luzula groenlandica 24 46-49  Luzula multiflora.. 36

54 Sisyrinchium mon- 55 Sisyrinchium ‘‘an-
tanum ......... 32 gustifolium™. .ab. 96
61-62  Stellaria longipes.. 52 63 Stellaria monantha 104
66 Cerastium alpinum 54 67-68  Cerastium alpinum 72
E Ranunculus confer- 72 Ranunculus confer-
voides.......... 16 voides.......... 32
90-92  Arabis Holboellii**., 14 93-94  Arabis Holboellii**. 21
95-96  Eutrema Edwardsii 28 . Eutrema Edwardsii 42
106-107 Potentilla chamisso- 104-105 Potentilla nivea... 63

MS. .ovveeennn.. 56
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Low chromosone

No. number 2n
* Sorbus americana . 34
114 Veronica alpina ... 18

117-119 Galium boreale**.. 44
121-123 Campanula rotundi-

folia** ... ... 34
130 Erigeron compositus 54
= Arnica alpina..... ?57

High chromosome

No. number

108 Sorbus amer. var.
groenlandica . ...

115 Veronica Worm-
skjoldii.........

129 Galium boreale**, .

124-126 Campanula rotundi-
folia** .. .......

129 Erigeron compositus

135 Arnica alpina.....

* based upon investigations made by earlier writers.
** the same two numbers found by earlier writers.

VI

2n

68
36
36
66

68
63
76

In Nos. 15, 23, 93—94, 104—105, 129, 136—138 uneven somatic
chromosome numbers occur, suggesting apomictic seed development or
hybrid origin. In No. 75, Ranunculus affinis, apomixis is made very
probable through the investigation of the meiosis, which in this case is

extremely irregular.

The material of chromosome numbers mentioned in the present
paper in several cases makes a closer study very desirable. Such special
studies have already been commenced, in particular with Trisetum spi-
catum, Luzula groenlandica-multiflora, the Stellaria longipes group, Ra-
nunculus affinis, Arabis Holboellit, and Campanula rotundifolia.
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