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Variation in the apomictic microspecies of
Alchemilla vulgaris L.

Ill. Geographical distribution and chromosome number

By GOTE TURESSON

It is well known that a number of our Alchemillas has an extended
geographical distribution beyond Lhe limits of the Seandinavian penin-
sula. Thus A. Wichurae reaches Greenland. and 4. glomerulans and
A filicawdis are bolh nalive to Greenland as well as to North America
ef. Samuelsson 1943), Other species extend far to the east and some
ol them. A. acutitoba, A, micans, A. pastoralis and A. subcrenata, even
reach the Ob in Siberia (el. Komarov ef al. 1941}, 1L is also a well
known fuct thal the frequency ol the Alchemillas in a given area is
much influenced by human aclion. They all seem lo profit by the
change of vegetalion brought about by man. and when “new” soil arises
in cultivated areas they are often found to invade such habitals. In
Sweden, where the original vegelation is so largely disturbed by man,
it is even difficull to separate the true natives from more or less recent
immigrants, although some species inhabiting the mountain regions
now generally are considered as being native to the counlry (cf. Samu-
elsson 1943). The informations given by Hultén (1950) in mapping our
northern Alchemillas evidence the fact., however. that the majority of
these species prefer cultivated ground. meadows and pastures.

The resulls presenled below are based on transplant material from
the experimental garden belonging to the Institule of plant systematics
and genetics al the Swedish Agricultural College. Most of the malerial
is ol Swedish origin, and only a few species are represented also from
abroad, viz. A. aculiloba, A, pastoralis and A, subcrenata (from Swilzer-
land). A, glaucescens and A, pastoralis (rom Latvia). A, borealis, A, glo-
merulans, A, suberenata and A, Wichurae (from Norway), and A. glabra
(from the Faroes). While in some cases — especially in the case of

27 Rolaniska Noliser 1957,
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species with a very limited distribution — only one or a lew transplants
have been available, some of our most widespread species are represented
by transplants from our southernmost province (Scania) and from the
extreme North (the Abisko region in Lapland] a stretch of country
about 1500 km in length — as well as [rom intermediate poinls,

The material treated includes the following species:

A, aculiloba opiz A. orgoedonta (Bus.) . G. West.
A borealis Sam. {ined.) A. pastoralis Bus.

A. eymatophylla Juz. A. plicata Bus.

A. filicaulis Bus. A, sarmatica Juz.

A. glabra Nevg. A. suberenata Bus.

A. glaucescens Wallr. A, subglobosa C. G, West,

A. glomernlans Bus. A, pestila Bus.

A, micans Bus. A, Wichurae (Bus.) Stef.

A, Murbeckiana Bus. A. wanthochlora Rothm.

A. obtusa Bus.

The chromosome counlings, based on root tips from two clone planls
from each transplant series. were carried out from time to time and
mainly during the years 1948—1952. The roots were fixed in Karpe-
chenko, cut and stained in gentian or in erystal violet. As a rule it is
difficult (even after cooling) to find plates where the numerous chro-
mosomes are sufficiently spaced to allow exact counts. Thus in spile
of repealed [ixations it has nolt been possible lo fix the chromosome
numbers with absolute certainty, and therefore the numbers are given
within the margin of counts from the countable plates. Likewise, in
the transplants where only one determination is stated, this resulf,
sometimes obtained from fewer plates than in the series wilth varying
numbers, should nol be looked upon as the absolutely definitive number.

Before discussing the present results mention should be made of the
dala on the poinl published in previous literature. Bocher {1938) gives
the chromosome number 2n=c. 64 for A. glomerulans, and Turesson
in Love and Love (1942) gives the number 2n=c. 90 for A, glabra and
A. subcrenata. According to Ehrenberg (1945) A. acutiloba and A. glabra
have 2n= 1100, while 4. pastoralis was found to have the number
2n= =101, and A, micans 2n= +93. Gentcheff and Gustafsson (1940)
presume the basic number to be 7 and conclude thal Lhe series 2n=
+91 —+105—% 119 applies to the whole group of A. vulgaris S. lat!

t The 2n number, 91-—191, given by Darlington and Wylie (1955, ciling Gentcheff
and Gustafsson, must be a misprint, since the numbers given by the latter are the
above mentioned.
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In the presenl invesligalion the main bulk of the species has been
tabulated in Table 1. On account of the much deviating chromosome
numbers in . borealis and in A, exryodonta Lthese species are tabulated
separately in Table 2. In order to obtain a view as lo where the chro-
mosome numbers within the marginal numbers in Table 1 are found,
all the counts are given in Table 3 to show their frequency in the dif-
ferenl species. As seen from the table there is a ralher distinel accu-
mulation around 2n=105—106. This is especially marked in A. glo-
merulans, A. Murbeckiana, A, pastoralis, A. subcrenata and in A Wi-
churae. The counts, lor instance, in . acutiloba, A. filicaulis, A. glabra,
A glaucescens and A, micans seem. on the other hand. to indicale the
presence of more than one chromosome number in these species. Tt
stands o reason that the material is insufficienl, although a variation
in the chromosome number seems plausible. Considering the apomiclic
mode ol reproduction in the high polyploid Alchemillas a slighl varia-
tion in the chromosome numher seems allogether reasonable. The
question, however. whether the numbers really vary to the extenl slaled
in earlier reports musl be sellled by further investigations,

Table 2 deserves special allention, not only because of the factl thal
the Iwo species here listed show considerably higher chromosome
numbers than the bulk of the Alchemillas just discussed, but also
because of the greatly varying numbers found in .. borealis. This
species, as also A, oxyodonta, belongs to the critical Aculidens-group,
which is insufficiently known. and which probably contains slill un-
described forms. To this group the very little known A. oleosa Sam.,
tined.) also belongs, and it does not seem unlikely that this or closely
allied species are hidden in the helerogeneous A. borealis - group. As 1o
A orgodonta none ol our other Alchemillas has been found 1o allain
the high chromosome number of lhis species, viz. 2n=165—168.

In a previous paper (Turesson 1943) it was pointed oul thal our
apomictic Alchemilla species, or microspecies. are lo be considered as
agamospecies in the terminology of the writer. It was further shown
that within our common Alchemilla agamospecies a marked physio-
logical variation, ecolypical in character, prevailed., As the lerm eco-
type is restricted for the climalically and edaphically specinlized
biotype groups in sexual species the ferm agamoty pe was proposed
for analogous groups in apomictic species. In a subsequent paper
(Turesson 1956) some morphological characters were investigated in
seed progenies. and the conclusion was made that the differences found
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Table 1. Agamospecies, localities (from South to North) and chromosome number

No. Agamospecies Locality 2n
1 A, acutiloba Zurich, Switzerland 105106
B Arkelstorp, Secania 108—109
3 | Gothenburg | H6—107
1 ? Kalltorp 107
8] Artemark, Dalsland | 108
6 Dalard, Sormland 106
7 | Simtuna, Uppland L1065 —107
8 | | Skrikjadra, Uppland 106—109
9 ' Uppsala no 134, Uppland 109
10 »  no 135, » 108
11 Gimo, Uppland 105 —106 |
12 | > Sollefted, Angermanl, 106—108 |
13 A eymatophylla Storlien. Jimtland 106 107
A fiticaulis | Kungsmarken, Scania 103—105
15 : [ Niissjo, Smaland 103—108
16 | Gothenburg H03—106
17 Kalltorp 106—108
18 | Artemark, Dalsland 102—109
19 Simtuna no 169, Uppland 103 !
20 no 171 s 105107
21 v ik, Uppland 105—108
22 | Oregrund, Uppland | 105—106 |
23 | | Saltoluokta, Lapland 5 109110
| 24 | | Abisko, Lapland [ 105108
| 25 | A glabra ' Dalby Norreskog, Scania (106
26 | Tormestorp, Scania 101—107
2 Niissjih, Smiland 108109
28 Eksjo, Smaland 107—110
20 Gothenburg 2—110
E 30 Artemark no 161, Dalsland “—"_2 ]“7;
|31 = no 148, 108 -Hmé
52 Pungpina, Uppland 108—110
33 Storlien, Jiamtland 102106
34 d | Ave, Jimtland [ 107110
35 | Areskutan, ¢a 900 m san., Jamtland 110
48 | Geilo, Norway : 102103
37 | Arjeplog, Lapland | 107108 |
| 38 . Faroe Tsles 103—104
| 3 A glaucescens kungsmarken, Scania 108 :
40 ' Vickleby, Oland 104—107 I
41 Riga, Latvia 105108
42 Gothenburg 103—105
43 Mdosseberg, Vistergotland 104—108
4 Artemark, Dalsland 107—109
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No. Agamospecies

Locality

! 2 n

15 A, glaucescens
| 16 A, glomerulans
| 47 y
48 »

149
all
al
52
| 53

ol

30

b

27

ot ]

2l »

GO 4

61

. micans

io A, Murbeckiana

 Skrikjidra, Uppland
| Pungpina, Uppland
Simtuna, Uppland
Storlien no 72, Jimtland
no 112,
» no 103,
Are, Jamtland

Areskutan ca 950 m s.m.. Jimtland

| Geilo, Norway
[ Vilhelmina, Lapland
Arjeplog, Lapland
Porjus, Lapland
Saltoluokla, Lapland
. Kerkau ea 900 m s.am.. Lapland
| Abisko, Lapland
i\-’ic]\lchy, Oland
| Niissjo, Smaland
Eksjo, Smaland
| Golhenburg
| Artemark, Dalsland
! Loka, Vistmanland
| Vik, Uppland
Ultuna, Uppland
Sirna, Dalecarlia
| Sollefted, Angermanland
| Ostersund no 146, Jamtland
» no 147, »
| Storuman, Lapland
| Luled, Norrbotten
Porjus, Lapland
| Vik, Uppland
Uppsala Slottsbacken, Uppland
! Oregrund, Uppland
|55'1|‘n.'|. Dalecarha
| Sollefteq, Angermanland
Storlien. Jimtland
| Are, Jimtland
| Trondheim, Norway
Storuman, Lapland
Arjeplog no 1, Lapland
no 16,
| Porjus, Lapland
Saltoluokta, Lapland
Kerkan ca 900 m s.m., Lapland

109 -110
101

106
103 -105
105 108
104
106 —107
102—106

102 104
105

100

101

105 106
107
[ 105
108109
106
| 109

106
105110
105 107
[106 110
| 105108
109
101107
109
107—110
107
[ 105107
105—109
104— 106

106—107

106109
107109
106
102109
105 - 106

105

"102—108
104 108
102 - 106
104—108
104—107
106
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No. Agamospecies Locality 2n
89 A, Murbeckiana Abisko no 77, Lapland 103—105
o0 | TR T . 104
o1 ; Vassitjokko, Lapland 105
92 4. oblusa Brokind, Ostergotland 103
i 93 A, pastoralis Ziurich, Switzerland 109 :
04 » | Kungsmarken, Sceania 103—108 |
95 Riga, Lalvia 108
96 Gothenburg 109
97 | Artemark, Dalsland 106
98 | Loka, Viistmanland 106—107 |
99 | Vik, Uppland 105—107
100 » | Siter. Dalecarlia 104105
101 | Siirna, Dalecarlia 109
102 § | Sollefted, Angermanland 106—107 |
103 | Storlien. Jamtland 106
104 idre no 21, Jimtland 104107
105 no 143, 105
106 Trondheim, Norway 108
107 | Vojman, Lapland 106 107
108 lStm‘umun no 20, Lapland 105—108é
109 | 5 i 5 no 24, 5 104—107
110 ! # Luled, Norrboltlen T04—108
1t Arjeplog, Lapland 104 106
| N2 Porjus. Lapland 105107
| 13 Jaurekaska. Lapland 107
111 Abisko, Lapland 104—106
115 A, plicata Niissjo, Smiland 105
116 $ Artemark, Dalsland 107—108
117 Bo, Uppland [ 104—107
118 Simtuna no 150, Uppland | 107
1149 5 no 166, s 104 —105
120 i Skrik jidra, Uppland 107108
121 A, sarmatica » » 105—106
122 A, subcrenata Ziirich, Swilzerland 109—110
123 Kungsmarken, Scania 104
124 Niissji. Smiland 106
125 'Eksjo. Smaland 104
126 | Gothenburg 106
127 I Simtuna, Uppland 106
128 4 | Skrik jidra, Uppland 05 107
129 | Sater, Dalecarlia 105
130 Sarna, Dalecarlia 107108
131 Sollefted, Angermanland 106
132 106 —109

| Storlien, Jiimtland
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No. Agamospecies | Localily 2n

133 A, subcrenata Are, Jamtland 106

134 Trondheim, Norway 106

135 | Vilhelmina, Lapland 107—109

136 Porjus, Lapland 106—110

137 . Abisko, Lapland 104 —107

138 | 4. subglobosa | Niissjii, Smaland 102—105

139 Masseberg, Vastergotland 105—108

140 Simtuna, Uppland 102104
14 Vik, Uppland | 108

142 Uppsala Carolinap., Uppland 105—108

143 | Vistantors, Vastmanland 104

L | AL vestita Skrikjidra, Uppland 110

145 | 4. Wichurae Norrkdping, Ostergiitland 104—105]

U | Simtuna, Uppland 105

117 | Vik, Uppland 103—105

48 Uppsala Slottsb., Uppland 1104—106

119 Carolinap., Uppland 106

150 Siirna, Daleearlia Il).")—ll)(i|

151 Are, Jimtland 104—105

152 Sollefted, Angermanland 105--106

153 ‘ Geilo, Norway 106—106

104 » Myrdal, Norwav 104—106
| 130 ‘ Malgomaj, Lapland 1104 |

156 | Storuman. Lapland 107 '

157 § | Porjus, Lapland 104—105

158 |\, xanthochlora Sjiobo, Scania 105

Table 2. The chromosome numbers in A. borealis and in A. oxyodonta

No. ] Agamospecies | Locality 2n
1 L. borealis Storlien no 6, Jamtland 150--152|
2 ' no 7. 130—141/
3 | Are no 2, Jamtland 1130138
» 1o 3, b 134-—139
] Trondheim, Norway 138—144
6 Porjus no 36, Lapland 134—137
7 no 56, 131—133
8 Abisko no 50, 130
9 s no 76, 131
10 4. oxyodonta [ Aresk. Morviksh., Jimtland 165—168
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Table 3. Frequency of counis of chromosome numbers in the
different agamospecies

Agamospecies 101 102 103 104 105 106 107 108 109 110
A. acutidens . ...... - - - 3 8 4 ) 51 -
A. cgmatophylla ... — — — — - 1 ) D, S el
A fiiewalis: vowvvenel 2 6 1 7 5 1 3 i 2
A B e e & e e - 6 4 B 1 4 ) 4 2 G
A, glaucescens . . ... —_ 2 4 o o— 3 4 2 1
A. glomerulans . . ... 1 3 3 9 8 7 5 2 )
A -micans caoinsni —_ — 2 6 10 8 2 8 3
A. Murbeckiana . ... - 3 4 7 8 14 8 1 5 1
SR 37117 Dk — ~ 2 - - — - i e
A, pastoralis . ...... — 1 6 9 18 14 b 2 —
A plieate <o coan —  — Z 4 1 4 i = -
A, sarmalica . ...... —_ - - - 1 1 — — —
A, subcrenata ...... —_— — 5 4 13 H 1 ] 2
A. subglobosa ... ... - 2 3 3 1 3 —
Ao pestita s s sy — - —_— —_— - - — e — 2
A. Wichurae . ...... — — 1 e B 9 2 - —
A. xanthochlora — - - 2 - —- - - -

between the agamolypes. physiological and morphological. were due to
genelic variation and not to modification,

Now, it is of a special interest to study the geographical distribution
of the different chromosome numbers in lhe agamospecies trealed in
the above. As seen from Table 1 there is a rather uniform distribution
of the numbers within the area. The higher numbers are found to be
spread with the lower ones with no special trend lowards north or
south. Thus no marked accumulation of higher numbers are found in
the north and, therefore, the Hagerup-Tischler theory, implying an
increase in the chromosome number and in the degree of polyploidy
with the higher latitude, does not seem to be applicable in the present
case. This appears to be true not only of the agamospecies considered
by Samuelsson (1943) to be undoubtedly indigenous (as for inslance
A filicaulis, A. glabra, A. Murbeckiana, A. Wichurae) bul also of the
more doubtful ones in this respect (for inslance A. glaucescens, A. mi-
cans, A. pastoralis). As to A, borealis and A, oxgodonta in Table 2 the
former is too heterogeneous, as said before. to allow any conclusions.
and the latter is represented from only one locality.

Our Alchemillas apparently do not adapt themselves to different
habitals by any change in chromosome number but probably by the
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process of aulosegregalion (cl. Gustafsson 1947, Turesson 1956}, The
differentiation of eclimatically (and edaphically] specialized biotype
groups in our Alchemillas, viz, the agamotypes, has ils parallel in the
sexual plant species, where the differentiation of ecotypes also lakes
place without changes in chromosome number (Turesson 1938),

As poinled out in the introduction the majorily of the northern
Alchemillas favour cullivated ground, meadows and pastures, and
most of them profil by the changes in the plant cover brought about
by man. Thus these high polyploids seem 1o hold their own in localities
where compelilion is less keen. enabling them to starl and develop
without the severilies brought about by a dense and close plant cover,
According to my own experience the “seeds” ol our Alchemillas ger-
minale slowly as a rule, and the development in the earlier stages of
the plants is also slow. From numerous artificial and quite a number
of natural polyploids we now know, that the rate ol growth in general
is markedly slower in the polyploids than in the corresponding diploids
(ef. Schwanitz 1954). It seems most likely that the cause of the pre-
ralence of our high polyploid Alchemillas in disturbed and “man made™
habitats is a question of compelilion, the slow rale of growlth being
the decisive factor.

Summary

1. The chromosome numbers of 19 agamospecies of the genus Alehemilla have
been determined, and the resulls are given in Tables 1—2.

2. There is no marked increase in the chromosome number or in the degree of
polyploidy with higher latitude. The differentiation of the agamolypes is probably
due to auloscgregation,

3. It seems most probable that the eause of the prevalence of the high polyploid
Alchemillas in disturbed and “man made” habitats is a question of compelition,
the slow rate of growth being the decisive factor.
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Experimental Studies in Cardamine amara

By BORIE LOVEVIST

(Meddelanden [rian Lunds Botaniska Museum, Nr 113)

In the genus Cardamine the species €. amara is one of the more com-
mon representatives of the section Lucardamine growing in Furope.
Now and then this Linnean species has been split up, and taxa ol dif-
ferent values have been described. The only taxon more commonly
regarded as a species parallel to €. amara L. is C. opizii Presl (Presl
el Presl 1819). A great number of minor [raclions have been named,
the value of some of which will be discussed in a future paper.

(.. amara occurs in moist localities, mostly in connection with Afnus
woods, along small rivulets and brooks. Sometimes it is found growing
on sun-exposed slopes where spring-water bubbles up. The species is
highly favoured by polluted brooks and ditches.

The reproduction of €. amara is sexual as well as vegelalive, the lat-
ter by means of runners. The vegetative reproduction is most imporlant;
whereas the sexual one seems to be of limited value in nature. at least
in undisturbed plant communities. The seeds ripen and are spread
during the mosl extensive period of vegetation developmenl and ger-
minale in a few days, if it is moist enough. However the chance for
the germ plant to survive is very small. It is obvious that in mosl local-
ities the plants represent one or a few clones, because of lhe preference
for the vegetative reproduction over the sexual one.

The invesligations published below include cultivation experimenls,
determinations of chromosome numbers, induced polyploidization and
crossings. Most of Lhe studies have been carried out parallel to a similar
but much more extensive work on the C. pratensis complex (LOv-
kvist 1956).

Most of the material investigated has been collected by the author
himself on excursions in Scandinavia and the Alps. The author is in-
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debled. however, to a number of botanists who have kindly sent living
plants of greal imporlance for Lhese studies.

Chromosome Studies

Earlier investigations. — Lawrence (1931) seems lo have given the first
reporl of a chromosome number of C. amara, e finds the somalic num-
ber 2n==16. The same number is given by Manton (1932) and others
{see Table 1). Maltick (in Tischler 1950) has found the tetraploid num-
ber 32 in plants from the Alps. Banach-Pogan (1955) reporls the diploid
number for €. amara from 9 Polish localities and gives the same num-
ber for the very closely related €. opizii from 11 localities in southern
Poland. Her investigations are the most extensive hilherto published.

Present investigations. — The determinations of chromosome numbers of
€. amara reported in this paper (Table 2} are all made from plants
collected in nature and never [rom malerial received from botanical
gardens. Fixation and staining work have followed the scheme de-
scribed in an earlier publication (Lovkvist 1956).

The diploid and tetraploid numbers, 16 and 32 respectively, point to
the basic number 8. So far this is the only basic number in €. amara.
The cylological condilions seem to be very simple in this species, thus
contrary to the sitnation in the €. prafensis complex where genoms
with 7 and 8 chromosomes are connected in numerous combinalions
(comp. Liovkvist 1956,

The cylological differentiation into one diploid and one telraploid
population is of laxonomical importance and will be discussed in a
future paper.

Table 1. Somatic chromosome numbers reported in the literature
for C. amara s. lat.

" Chromosome number
Author and locality

2x 4x
Lawrence 1931 — England: Merion ..........00000 10 -
Mamton- 1800 —BEREANG v snsone it 18 .
Mattick in Tischler 1950 — Austeiu . oouiiiive sy - 32
Banach-Pogan 1955 (comp. Skalinska 1950) ~South-
ern Poland, nide Tog (C. amara) .ocoov ve ooy 18
- gleven oo, (G 0piii) cwiss v commamnnnvemey B9
Libvkvist 1956 — Sweden vreeieainaniseiomais 16 —

L
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EXPERIMENTAL STUDIES IN CARDAMINE AMARA

Table 2. List of somatic chromosome numbers of Cardamine amara

Chromosome number

Locality (altitude in m s.m.} No. pl. 5 i

Sweden

Shkane

Baldringe; Eylan; 26 .cicoamiveaimamaes 3 16

Benestad, Backarna;, 48 ... ..., oi0ni2. 10 16 —

Hjirnarp, Hulebickserid, 144 . ......... 3 16 —

—; akorstenisgird, T8 e covsmmosmanae 3 16 P

Osby. Kalhalt; 70 cnice v s vosinss 18 16 -

Rostanga. Nackarp, 58 .......... ... 1 16 —

Svalev,. Kalstory 7L LS v 30 16 1=

S. Sandby, Fagelsang, 35 .....coimmens 25 16 -

Torrlosa, Trolleholm. 90 .............. 25 16

0. Broby, Krogerslund, 50 . ......o...... 4 16

Smaland

Traryd, Strémniishruk, 135 . .........0.. 8 16 -

Ostergdtland

Tollstad, Alvastra; 105 ... 0iciiieiaan 5 16 e

Viistergotland

1 114 T s e e o R i S L 6 16 s

Hj0: Gremibos Lol ow onh dnr it ot 4 16 =

Halland

Onsala, Kungsbackaviken, 5 ., ........... 21 16 - -

O, Karup. Hogaskog,: 158 wewinr s v 5 16 —

Virmland

Munkfors, Gersheden . iuvviceiiiosas B 16 -

Hilsingland

Norralag Vghro oo cnimivaniesuis 19 16

Jimtland

Are, Brudslojan, 470 .....covivininnann 2 16 A

—; atorlien; 895 ol ldivies s 9 16 -
S 3 [ b Y e e R AN 3 16

Lappland

Jukkasjirvi, Tornchamn, 340 ... ..... 16 16 -

Denmark

Grib Skov, Stenholl Hegn .............. 24 16 =

North of Ireland

Shaw's Bridge (Anfrim) ...cciivinenn.nn 12 16 -

France

Condé en Brie {AISARY vviwrsmevrmmein 8 16 -

Austria

Koralpe, Glashiitte (Styrin), 1400 .. ..... 2 — 32

S:t Sigmund (Tirol), 1500 . ............. ! 32

Perlsteinbach (Tirel), 1600 ............ 1 32
o i 1 R U M s s ER e 3 - 32
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Cultivation Experiments

One aim of the experimental studies of €. amara was to oblain an idea
of the modificatory capacity of the plant. as the species in nature often
shows considerable diversily from one localily lo another. Cultivation
experiments with individuals from a number of localities brought to-
gether in the experimental garden should elucidate the problem. In
these invesligations diploid plants from 32 localities and letraploids from
5 were involved, Chromosome numbers had been counled lor plants
{rom 25 of the localities with diploids and from 4 with tetraploids. The
morphological differences between diploids and tetraploids were suf-
ficient for the determination of the plants in which the chromosome
number had not been counled.

The cultivated tetraploids all originated from the Alps. Difficulties
arose in keeping them alive. and they seldom flowered simultancously
with other Cardamine plants.

The diploids. on the other hand., were easily kepl in cullivation and
could be studied. The following resulls refer to the diploids only,

In Sweden glabrous as well as pubescenl €. amara plants are found.
Investigalions in the province of Skine made il likely thal a continuous
variation occurs. However, pubescent plants grow mostly in sun-
exposed localities, while the extremely glabrous plants are found in the
shade under very wel conditions. The rough surface ol the leaflets
should not be mistaken for pubescence.

Some pubescent plants from Benestad and some glabrous ones from
Baldringe ivery near Benestad) were placed in lwo groups in a green-
house. each group consisling of representatives for both localities. The
first group was exposed to the sun throughout the day. while the second
one was placed in Lhe shade under a table. The light differences were
considerable. All plants in the light were transferred inlo a pubescent
form, while all plants in the shade became glabrous. Unfortunalely
plants of an extremely pubescent clone, perhaps outside the continuous
varialion, were not included in this experiment,

It secems reasonable to conclude that the plants involved in this
observation are highly modificalive regarding lhe pubescence. The
extreme pubescent plants mentioned may represent another hiotype
which can behave in a different way.

Observations on leaf size and shape showed considerable changes
when the pubescent plants placed in the shade produced new leaves.
These were much larger than those in nature and those produced
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by the planis exposed to the sun. The colour of the leaves of all plants
in the shade was dark green. while that of all plants exposed lo the sun
was greyish green, al least partly depending on epidermal allerations.
The shape of the leaves changed in the shade, so thal all leaflets in-
creased their breadth comparatively more than their length. The middle
cauline leaves ol Lhe pubescent plants from Benestad had a leaflel area
8—11 times larger in the shade experiment than the vear before when
growing in nature,

The heighl of the pubescent plants when in flower was belween 8§ and
14 em. while the same plants when cultivated in the shade the following
vear grew to 24—37 em (the plants being more prostrate contrary to
the erect habitus at Benestad).

It may be understood that the present author regards some minor
fractions of C. amara doublful, e.g.. hirsuta, glabra, grandifolia, macro-
phylla, microphylla, minor. This does not mean that no fixed taxa
occur. 11 is well known that among plants modified in an extreme envi-
ronment even planls genetically fixed to the same habitus under all
conditions exist. Such cases have been experimentally investigated by
Turesson (1922) in Centaurea jacea 1. and Suceisa pralensis Moench,

Differences in the development were found when planls from diffe-
rent regions grew logelher in Lhe experimental garden, as they were
genelically adapted to the length of the vegelalion period of the region
in which they had grown. Generally the cultivation experiments
showed that €. amara planls [lowered earlier in the garden the more
northerly their place of origin., Two inleresling exceplions may bhe
dealt with.

At Tornehamn in the Tornetrisk area of Swedish Lapland a clone
of €. amara is growing. When cultivated this clone flowered al the same
time as did plants from the neighbourhood of Giavle |prov. Giistrikland)
in the middle part of the Swedish east coast. where the vegelalion period
is aboul twice as long as that al Tornehamn. In the author's opinion the
clone at Tornehamn is a recent introduction, its late flowering being
the best evidence. The dislance from here to Lhe nearesl locality is con-
siderable.

Another introduction of €. ameara has been observed at Mt. Blaham-
maren (prov. Jimtland). The plants in cultivation from this place were
not determined as lo their chromosome numbers, but were without any
doubl diploids. At the refuse heap of the fjeld station Blahammarstugan
{1085 m s.m.) lwo clones are growing. The present author has visited
the locality three years in the middle of August. The one clone had then
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finished its flowering, while the second clone was still in bud. Only
one vear, 1952, have a few tlowers been observed during the very short
visilts to the slalion. The cullivation experiments showed thal the early
flowering clone may be selected under the same circumstances as that
from Storlien (15 km N of Blahammaren) al 595 m s, as they
flowered al the same lime. The late flowering clone was simullaneous
with plants from the Uppsala region. In the experimental garden the
flowering period of the two clones overlapped lor a few davs.

Induced Polyploidy

The vegelalive reproduction by means of runners, which occurs in
C. amara, makes this species useful for studying the effect of chromo-
some doubling. If it were possible lo produce tetraploid runners by
colchicine treatment and keep other runners al the diploid stage. the
same plant could be investigated both at diploid and lelraploid level and
with exaclly the same balance between their chromosome genes. All
morphological differences between the diploid and the arlificially pro-
duced lelraploid should depend on the differences in chromosome
number,

Colchicine treatments were carried oul on voung runners, which had
been cul and placed for a few days in water, unlil small roots were pro-
duced at the nodes. Belore treatment lhe runners were dried for one
hour on a blotting-pad in order to remove surplus waler. ‘The experi-
ments were performed with the following concentrations of colchicine
in water. 0.25, 0.5, 1, and 2 %. The runners were kept for 'z, 1, 2, 4, and
24 hours in the solutions. A total of 20 trealments were carried oul. The
experiments were successful with one plant only. but that specimen
produced tetraploid plants as well as one ocloploid plant from the
treated runners. The successful result was obtained after keeping the
runners for half an hour in an 1 % solution, whereafler they were
planted in moist sand without rinsing in water,

Three years after the treatment the same plant was studied at diploid,
telraploid and octoploid levels. I'rom natural malerial il has been very
difficull to study extreme autopolyploidy and the effect of polyploidy
itsell withoul any inclusions of genelic malerial {rom other individuals
or species. The results given below may be considered very carefully as
they come from one original plant only.

The results compiled in Table 3 show thal the arlificial tetraploid and
ocloploid differ in many respects from their diploid clone plant. The
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Fig. 1. Cardamine amara. The same mdividual at diploul. lelraploid

and octoploud level

anthocyanin colouring ol the lower part of the stem is less pronounced
in the letrapioid and octoploid than in the diploid. In €. prafensis L.
anthocyanin occurs in the diploid and telraploid populations, while il
is not visible in the hexaploid except under very dry conditions. The
polyploidization may he responsible for the differenl behaviour of the
anthocyanin in these cases

The pilosity of the margin of the leatlets is of greal inlerest. as a
conlinuous inecrease in the frequency of hairs with higher polyploid
level is observed

The number ol (lowers per inflorescence decreases markedly in the
octoploid.

Measurements of a number of details of the flower have been made
and they show in some cases striking differences, parlicularly in ealyx
and corolla leaves. The contrast between the obvious increasing length-
breadth index of the calyx leaves with higher chromosome number and
the pronounced decreasing length-breadth index of the corolla leaves is
considerable. Particularly the differences between the petals of the
plants at the three levels (Fig. 1) are easily observable

Mosl crucifers have their stamina in two groups, four tall and two
short ones, Generally the filaments of the two groups differ from 1.5 1o
3 mm in length. In €. amara, however, the difference is very slight,

285  Bolaniska Notiser 1937
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0.5 mm only. At the tetraploid level the same difference is maintained,
while at Lthe ocloploid level the two groups have been levelled.

The filaments of the stamina increase considerably in thickness with
higher chromosome numbers {Fig. 1},

A change in the appearance of the anthers accompanies the induced
polyploidy. The anthers of the diploid are long and narrow. those of the
tetraploid are of aboul the same length but thicker, while the octoploid
has nearly barrel-shaped anthers.

Observalions of the runners showed that the thickness increases with
higher chromosome numbers and the internodes become shorter,

Some of the clone plants were chimeras afler the colchicine treatment,
but repealed cloning altered this condition, so that rools and sexual
apparatus were definitely tetraploid and octoploid. All eomparisons are
made from such plants. The facl thalt some plants were chimeras is
evident from a sludy of some crossings carried oul with diploid C. amara
plants as females and the produced octoploid as the male. Pods devel-
oped producing 18 seeds in only one cross. Three of the seeds germi-
naled. but one of the plants soon died, while lhe other oblained full
growth having 2n—16 and 24 respectively. Other crossings using the
same plant as male gave no results, and it seems reasonable thal one
stem was a diploid-tetraploid chimera, while the others were octoploid.
When cloned up later, only the thickest runners were used,

The two plants developed after the crossing mentioned above were
studied. The triploid began to flower 14 days earlier than the diploid
and had more runners developing from the base of the stem than
the diploid sister plant. The diploid had a smooth stem. the triploid a
grooved, the diploid had 4 and 5 cauline leaves, the triploid 10. Nearly
all leaflets of the triploid had petioles and were dentate with undulaled
margin. while these characters were not so pronounced in the diploid.
Only few pollen grains were well developed. The anthocyanin colour
of the anthers of the triploid was lighter than that of the diploid.

Crossing experiments were carried oul between diploid plants of
C. amara and a certain ocloploid clone plant. No seeds at all were
produced. indicaling a strong sterilily barrier caused by the greal dif-
ference in chromosome number.

Crossing Experiments

[n order to obtain informaiion aboul the genetic isolation between
C. amara and some species of the section Fucardamine, crossing experi-
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Table 3. Observations of some characters of the same C. amara individual at
diploid, tetraploid and octoploid level

Characters Diploid Tetraploid Octoploid
Anthocyanin colour of stem ... . traces on  traces just lraces jusl
lower 1/3 above roset- bove roset-
te leaves ate leaves
Pilosily of leaflet margin ... .., sparse obvious pronounced
Flowers per infloreseence ..., 16 15 12
Calyx leaves
fength-of; mm coovimii i 1.0 1.7 5.2
breadth of, mm ............ 1.8 2.0 2.0
length-breadth index . ...... 2.10 1.85 1.38
Corolla leaves
Tength s, M ki s i 10.5 12.0 11.0
breadth of, mm ............ 2.0 6.5 5.0
length-breadth index ........ 2.10 1.85 1.38
Filament length of
long slamina .............. 6.3 8.0 7.2
shorl staminm: coidaiives s 6.0 0 7.2
Style lengthy . oooaniae e e 7.0 8.0 9.0

ments were carried out. Unfortunately the malterial of the natural telra-
ploid pepulation from the Alps was very small. and because of culliva-
tion difficultics the flowering could very seldom be synchronized with
that ol other plants. Some of the combinations represenl parts of an
investigalion of the hybridization potentialities of the diploids of the
section Eucardamine. Crossings in which the artificial polyploids are
involved have been described above (p. 4301,

For the most parl Lhe pollinations were carried out aflter emaseulation
made in buds. Afterwards the planls were bagged and left for a few
days before being pollinated. When pollination was performed the same
bag was used again for the plant. In combinations with plants of species
which are normally pollinated already when in bud. the pollinations
were mostly carried oul in connection with the emasculation.

Together with diploid and letraploid C. amara L. the following species
are involved in the crossing experiments: €. flexwosa Wilh, 2n=32.
C. hirsuta L. 2n=16. €. impatiens L. 2n=16, C. rivularis Schur 2n =16,
C. pratensis L. 2n=230 and 44, C. palustris Pelerm. 2n=>56, 60, 64, 68,
72, and 76, “the Portuguese diploid™ of the C. pratensis complex (comp,
Lovkvist 1956, and €. raphanifolia Pourrel 2n=46 (44],

Crossings within diploid C. amara. The plants of €. ameara found in
nature often represent one or a few clones in a locality. Studies of this
phenomenon have shown that the vegetative reproduction is much more
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Table 4. Crossings within Cardamine amara

No. No. No. Seeds No.
Parent combinations poll.  of of per of
flrs.  pods seeds pod  plants
(L, mara 2n=16 > €, amara 2n=106
Noreala, Hilsld,, Sw.  x Grib Skov, Denm, . .. 5 b 29 0.5 13
- X 7 4] 42 3.5 11
. NOrralE | v 4 2 7 3.0 8
Munkfors; Yzl SwisC . =— s drbimaia ) 9 19 al 19
3 Alingsas. Veld., Sw. .. 8 20 3.9 6
Kalhult, Sk., Sw, < RSl s ean I, o | 0 67 7.6 26
Fotalaronimr ik s e R e s S R R T S 14 Bh 210 3.0 78
. amara 2n=16 > {{. amara Yn - 32 A
Onsala, Hid,, Sw. # Mt Roralpe. Ausiria .. 5 0 - - -
Munkfors, Viirml., Sw,
(non-emasculated) e e Al 2 1013) 5.0 0
C. amara 2n—=16 ¥ arlific. €. amara 2n=064
Eive combinalions; fotal < zass sl dvis 39 0 — —
One combination with chimera male (see text} .. 8 3 1813} 6.0 2

The figures in parentheses under No. of seeds indicale well-developed seeds,
wilhoul parentheses all seeds are good.

imporlant than the sexual one, because the runners conslitlule a very
effective system of propagation and colonizing. In nature the sced set-
ting of the partly autogamous C. ameara is good. In recenl years, how-
ever. it has very often been disturbed by insecls of lhe same species as
those invading the fields of cruciferous oil crops. The average seed set-
ling observed in nature in some districts ol southern Sweden was
24 seeds per pod.

In the crossing experiments the seed selling is very low. the mean
being 5.5 seeds per pod. Whether the emasculation procedure has
something to do with the marked decrease in seed setting is still a
problem. but it may be so. The lowest seed selting (see Table 4) was
found when two plants from Norrala (prov. Hilsingland, Swedenj.
probably of the same clone. were crossed. Another plant from Norrala.
very likely of the same clone, gave when placed in an isolation box
16 seeds per pod. The highest seed setting was found when a plant from
Kalhull (prov. Skane) was given pollen from a plant from Alingsas
(prov. Viistergitland). It is evident thal the experimental conditions are
unfavourable for the seed setting,

Crossings between diploid and tetraploid C. amara. Due to lack of mate-
rial and cullivation difficulties only one crossing has been carried out
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alter emasculation. A diploid planl {rom Onsala (prov. Halland, Sw.|
was crossed wilh a tetraploid (rom Mt. Koralpe (Austria). Five stigmas
were pollinated but no pods developed (Table 4.

Two non-emasculated flowers of a diploid €, amara from Munkfors
iprov. Viirmland. Sw.) were given pollen from an Ausirian tetraploid
when its flowers were already open. Two pods developed producing
10 seeds. 3 of which were apparently good. None, however. germinated.

All seeds obtained in the crossings belween diploid planlts of €. amara
were well developed. Tn the crossing in which non-emasculated flowers
of the diploid were used as the females and the lelraploid as the male,
only 3 oul of 10 seeds showed good development. It seems reasonable
lo regard the poorly developed seeds as lriploid and the seed setting as
due to the fact that pollen tubes ol legitimate pollen may have helped
the tubes of the illegitimate pollen (from the tetraploid} to reach the
embryo sacs. The combinalion in which emasculated flowers were used
for the crossing developed no seeds in spite of 5 stigmas being pollinated.

In the crossings with the induced polyploid plants (Table 41, it is
found thal seeds developed and gave 2 good plants when the pollen
used probably had 8 and 16 chromosomes. thus analogous with the
foregoing crossing {comp. p. 430].

Crossings between diploid C. amara and tetraploid C. flexuosa. — In 8 cros-
sings with emasculaled €. amara as the female. 57 flowers were pol-
linated wilh pollen from €. flexuosa plants. No pods al all developed.
In 9 crossings with emasculaled €. flexuosa plants as the females and
diploid €. ameara as the males 28 flowers were pollinated. but no pods
developed (Table 5.

Pollinations were also carried out withoul emasculations and gave
some interesting results. Twelve open flowers of a €. amara plant were
pollinated with €. flexuosa pollen. All the styles developed into pods
and produced 130 seeds, 76 of which were well developde (585 %o).
This is conlrary to what has been found in the legitimate €. amara
combination where all seeds were well developed. Il seems reasonable
to regard the poor seeds of these crossings (54) as hybrid seeds.

In another crossing 5 C. amara {lowers were given €. fleruosa pollen
while in bud. Only 1 pod developed giving rise to 14 seeds all well
developed, 11 of which germinated developing into pure €. amara plants.

In 4 crossings 18 non-emasculated flowers ol (. Jlextosa were pol-
linated with €. amara pollen and produced 17 pods with a tolal of
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Table 5. Crossings between diploid C. amara and tetraploid C. flexuosa
and diploid C. hirsuta

No:  No. N Seeds No.
Parent combinations poll.  of of per of
firs. pods seeds pod plants
€. amara 2n=16 ~ €. flexrvosn 2n=32
Eight combinations, emasculated, total ... 57 § O e =
Tollstnd, Alvastra, Ogld., Sw.
(non-emasculated) ¥ Svansjin .. 12 12 130076) lH.Sl —
Norrala, Hilsld.,, Sw. |non- see lexd
emasculated) M i 5 1 14 1 H!j —
(. flerwosa 2n 32 0 O amara 2n=16
Nine combinations, emasculated, total . ..., a8 0 - -
Four combinations, non-cmasculated, lotal 18 17 339 19.9 see text

Cooamara 2n=16 » . hirsuta 2n=16
Two combinations, emasenlated, total ..., & [

. hivsula 2n—=16 = C. amara 2n=106
Three combinations, emasculated, total ... 10 | 0 == =

339 sceds (19.8 per pod). All seeds were well developed and gave rise
to pure €. fleruosa plants only.

Crossings between diploid Cardamine amara and the diploid C. hirsuta. —
. amara has been used as the female plant in 2 combinations only.
Eight emasculaled flowers were pollinated with €. hirsuta pollen. No
pods were produced.

In the other direction, that is with . fhirsute as the female plant
3 erossings have been made, 10 flowers pollinated with . amara pollen.
One pod developed producing 2 very small seeds. which may heller be
regarded as ovules probably lertilized and only having undergone a
few cell divisions,

Crossings between diploid Cardamine amara and diploid C. impatiens. — Twelve
crossings have been carried oul with €, amara as the female parent and
C. impaliens as the male one, A tolal of 92 flowers have been pollinated.
bul no pods developed (Table 6).

In the opposile direction. thus with . impnatiens as the female parent,
the result is a little more interesting. Planls of €. impatiens from lwo
different localities have been used as the females. When plants from
Sunnersta in the neighbourhood of Uppsala, Sweden, were used. no pods
developed after pollination of 35 (lowers. When plants from Uddebod,
Norrliilje, Sweden, were pollinated wilth €. amora pollen the 2 erossings
carried out, 23 flowers gave rise {o 4 pods with 25 seeds. 16 of which
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Table 6. Crossings between diploid Cardamine amara and diploid C. impatiens

No. No. XNo Seeds No.
PParent combinations poll. of ol per of
firs. pods seeds pod plants

(. impatiens 2n=16 » . amara 2n=16

Sunnersla, Uppsala, Sw. < Norrala, [lilsld., Sw. 14 0 —
—_ »* Kallstorp, Skane. Sw. 10 || T = =
< Norrala, Halsld, Sw. 11 0 — -— -
Uddebod. Norrtalje, Sw. e e e 13 3 172(9)  BA)
= » Alingsias, Vsigtl, Sw. 10 1 817} 8.0 text
i iy 7 R NS e o i, N Y a8 4 25(16) 6.f =
. amara 2n=16 « (. impatiens 2n 16
Twelva combinutions, total. .ewvoovaemevoooe. 92 0 = — —

seemed to be well developed. However none of these germinated. It has
lo be pointed oul that emasculaled (lowers of €. impatiens pollinated
with ils own pollen give rise lo only well-developed seeds. The high
frequency (64 %) of well-developed seeds in lhe two combinations in
which €. impatiens plants {rom Uddebo were the females is peculiar,
The most probable interprelation should be that some pollen grains may
have escaped from the anthers during the emasculation procedure and
their tubes can have helped the tubes of the illegitimale pollen grains
of C. amara to grow down lo the embryo saes, giving rise to lhe poorly
developed seeds. Aclually the sligmas were always carefully examined
before pollination. so this explanation seems rather improbable,

Crossings between diploid C. amara and members of the C. pratensis complex.

- A greal number of crossings have been performed between €. amera
and members ol the €. pratensis complex. Most of them have been car-
ried oul in an altempl to demonstrate a hypothesis that €. amara is
involved in the origin of a population of 76-chromosomic . palustris
with broad denltale leaflets of all cauline leaves, named . palustris var,
isophylla. However, in erossings with importance for this hypolhesis,
no hybrids were oblained.

Some of the crossings reported in this paper have been published
before (Lovkvist 1956), but for a more complete picture of the condilions
of €. amara the earlier results will be included here with the present
findings. The members of the C. pratensis complex which are involved
in the crossings are given in Table 7. “The Portuguese diploid” men-
tioned in the lable is earlier discussed (comp. Lovkvist 1956, p. 88).

When diploid. emasculated C. amara flowers were given pollen from
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Table 7. Crossings between diploid C. amara and diploids of

the C. pratensis complex

i (A No, Seeds No.
Parent combinations poll. of of per of
firs. pods  seeds pod  plants
(. amara 2n=16 > €. rivalaris 2n—=16
Grib Skov, Denm. « Koralpe, Ausiria 3 [ 28(0) 1.7 0
Norrala, Hisid,, Sw. X = 6 0 =
R e et D 1] — —
e L e e T e A 9 0 =2 - ==
R T T e e e s s Tl s 9 i 14{01 3.7 0
- - — i e T T A + 1 1:0) 1.0 ]
Munkfors, Vrmld., Sw. e M e T D 2 1010 5.0 0
Kiillstorp, Sk.. Sw. =1l T e 7 3 6i0) 2.0 ]
Onsala, HId,, Sw. i e D 1 70 7.0 1]
Fobal o e e e A el e 63 17 660} 3.4 0
C. rivalaris 2n=16 > €. amara 2n=16
Koralpe, Austria Alingsas, Vsirgll, Sw. 5 2 (] 0 -
Ll 2 . | O, rivalaris 2n=16
¢ Oy — /
C. rivularis 2n=16 X {f,‘. amara 2n=16
" s ) ML Koralpe, Austria ;
Mt Koralpe, .-\11.5t11a>\{ Alvastra, Ostgil, Sw. 4 ! 1613} 4.0 0
C. amara 2n=16 > “The Portuguese diploid”
Shaw’s Bridge, N. Ireland 3 Coimbra, Portl. ..... 4 0 —
Alvastra. Ostgtl, Sw. RN R 3 1}
o R T e e e 1 ] — - —
= X < 4 g fa=s e
A S O o VR i F M 15 0 =
“The Portuguese diploid” < (. amara 2n 16
Coimbra. Porl. < Munkfors, Vemld., Sw. 4 4 0 =
= {2 i . amara 2n—=16
The Portuguese diploid™ {(:‘ pratengis In=44
Coimbra. Port. x{ Alvastra, Ostgll, Sw. g 8§  55(0) 69 9

Grignon, France . ...

The figures in parentheses in No. of seeds indicate well-developed seeds.,

diploid €. rivalaris only 3 crossings oul of 9 were sterile. However all
seeds produced were poor and did not germinale. Contrary to these
crossings are those in which plants of the “Porluguese diploid”™ were

used as males. Here all 4 were complelely sterile.

In the combination (. rivalaris X (. amara 5 emasculated flowers
produced 2 pods withoul any seeds, The same phenomenon appeared
when the “Portuguese diploid™ was given pollen [rom diploid €, amara

after emasculation, 4 pods developed but they had no seeds.

Some co-pollinations have been carried out. The idea was thal a few
pollen grains from a plant of the same taxon as thal used as female
should be placed on the stigmas logether with a large amount ol pollen
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Table 8. Crossings between diploid C. amara and tetraploid C. pratensis

No. No. No. Seeds  No.
Parent combinations poll  of of per of
flrs. pods seeds podd  plants
€. amara 2n=16 < (. pratensis 2n=230
Killstorp, Sk., Sw. < Linnehjer, Sk, Sw. .... 19 1 210 210 0
Norrala, Hisld., Sw. < Vessige, Hld, Sw. .. ... 4 0 —_
TR 3 1 a2l a4 0
TR aBE LU (1) 4.7 0
— b ¢ T O RIS L e R 0 —— -
¥ Sibriicka, Bhl, Swi.,.... 5 0 =
- 4 4] —_ .
et X Angers, France ....c.o % 1 910 9.0 0
— X - 5 0 — -
- AR R L] A ey R N 7 0
Kalhult, Sk., Sw. AR e A e 9 0
Munkfors, Vemld.. Sw. > Sibriicka, Bhl, Sw. . ... 7 0 . -— —
Total i e e s e e 82 6 2210} 8.7 0
(I, pratensis 2n -30 < €. amara 2n—16
Ten ‘combinations, 10l .....cccevevmmnssieess a2 0 —_

The figures in parentheses in No. of sceds indicate well-developed seeds.

from plants ol another taxon. In this way there should be a chance for
the tubes of the legitimate pollen to help those of the illegitimate ones
grow down to the embryo sacs in order to produce hybrid seeds togelher
with a few normal ones. In one combination 4 stigmas of a diploid
(. rivularis planl were simultancously pollinated with a very small
amount of pollen from another plant of the same taxon and a large
amount of pollen from diploid C. amara. Four pods developed giving
16 seeds, 3 of which were apparently good. No seeds al all germinated.

Another co-pollination was made with a plant of the “Portuguese
diploid™ as the female parent. In this case the 2 male plants both were
illegilimate, namely diploid €. amara (2n=16) and hexaploid C. pra-
tensis (2n=H]. Eight pollinated styles developed pods producing
55 seeds. all poor. However 2 of them germinaled, giving rise to hybrids
with C. amara. The cromosome numbers of the hybrids were 2n=14
and 16 respectively. The t4-chromosomic plant was apetalous and died
very soon after its first flowering. while the plant wilh 2n=16 grew very
vigorously. It has laler been propagated vegetatively. This hybrid is
complelely sterile. On the male side the development seems to stop
immediately before the first meiotic division.

In the combination diploid €. amara Xtetraploid C. pratensis (Table 8)
a total of 12 crossings were carried out. 4 of which produced seeds. All
seeds were poor and did not germinate. In the opposite direction 10 cros-
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Table 9. Crossings between diploid C. amara and some different C. palustris

No. No. No. Seeds No.
Parent combinations poll.  of of per of
flrs. pods seeds pod  plants
(. amara 2nx16 x €. palustris 2n=>56
Kiillstorp, Sk., Sw. ' Figelsdng, Sk., Sw. .... 25 2 30{0] 15.0 0
Kalhult. Sk., 5w, X Exminster, Engl. ...... 9 0 = -kl
Norealag THIsIdy Swe (33— wapunersrior -8 0 - - =
— * Kungsmarken, Sk. Sw. 9 0
5 S R T R Oy 6 V] P - -
ik G840 e e w1 9 D i AR St e S N 15 0 S e R
—- N e S e el 19 0 — -
Onsala, Hld., Sw. p s R PR Bare 3 ] - -
et R o A ol e e W et e Sym S e 96 L 30009 15.0 0
C. palustris 2n=>56 > €. amara 2n=16
Five, combinalions, total o ..cveviriiinnnseras al ] — —
G, mara 2n—16 < €. poalustris 2n—60
B ennbina NS ekl vo o adhnsdamise ey 44 0
€. palustris 2n=60 > (. amara 2n=16
Four combinations, tetal oo i i iiiiananiis 19 0 —
(. palustris 2n==64 x €. amara 2n—16
Hogebacke, Sk, Sw. x I"agelsdng. Sk., Sw. . ... 6 1 1 1.0 i)
(8 . Upl., Sw. < Norrala, Hisld., Sw. 2 ] — —— o
Vixio, Smld., Sw. T T 3 0
Kungsingen, Upl. Sw. 3 Munkfors, Vrmld, Sw. 4 0 -~ —
e el 5 | 1 10 1
C. amara Un=106 > €, palustris 2n=68
Five combingtions, 101 . em e s i s ioes 41 0 - o —
(. palustris 2n=68 » €. umara 2n=16
Three combinalions; o8] wavaseasrmima s e pian 16 0 — —
C. amara 2n—=16 » C. palustris 2n=72
Ten combinations; total coiiciivaiv i ] 0 — —
. palustris 2n - 72 % €. amara 2n=16
Six-combiriations, oAl .0 LG sl il s ia e s 34 1] <= =
€. amara 2n—16 X €. palustris 2n=76
Erve - omiBmiiioms; TOAL o oratns tvimann g e s 29 1] - -— -
C. paiustris 2n="76 » €, amara 2n=16
Three combinations, ol oo iminms s vivwes s 20 1] —=

sings involving 52 emasculated and pollinated {lowers did not set seed

at all,

A total of 11 combinations have been carried out in these crossing

experiments belween €. amara and representatives of (.

palustris

(Table 9). Seeds developed in only 2 crossings belonging lo 2 different

combinations.

When 25 emasculated flowers of diploid €. amara were pollinaled
with pollen from a 56-chromosomic €. palusiris, 2 pods developed. pro-

ducing 30 seeds, all poor. No seeds germinated.
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Table 10. Crossings between C. amara 2n— 16 and combinations between C.
palustris 2n = 56 and C. pratensis 2n =30

No, No. No. Seeds
Parent combinations poll. of of per
firs. pods seeds pod
(56 > 300 % 0, emeea =106 iinsivinaiin i 12 3 0 2
1303 {86 30 %0, amata - 20=18, . ... oo riren 9 9 0
- ; 6 6 0
o e —— e e i1 o i) —
[f(56 % 30) > 56/ X 30] X G. amara 2n=16 ....c.0 19 17 0 ==
o 3 -— R T L 7 0 2
[/{56 > 30) % 30/ x 30] x — e e L 0 ;

The ligures 30 and 56 indicate the chromosome numbers ol €. prafensis and

(. pedustris respectively.

In a crossing belween a Gi-chromosomic €. polustris as the female
and a diploid. €. amara 1 pod developed out of 6 pollinated styles, pro-
ducing 1 seed only. This seed was well developed and germinaled, The
plant. however, showed difficulties in growing and died when the
second leaf above the cotvledons was developed.

Crossings between diploid €. amara and derivatives from C. palustris < C. pra-
tensis. — When sludying compalibility problems in the €. pratensis
complex. a series of crossings and backerossings was carried out be-
tween €. pratensis 2n=30 and C. palusiris 20=>506. The hexaploid 1,
hvbrid was found to be fertile. One of these hyhrids and some back-
crossing derivatives were used in crossings with €. ameara as the male.
The crossings are compiled in Table 10. The most inleresling facl is
that in 7 out of 8 combinations the ovaries developed into pods, but all
without any seeds. Such a development somelimes ocecurs, bul very
rarely, in other combinalions carried out in the genus. Examinations
of the pods showed that no ovules seem to have undergone any growth,
bul nevertheless some sort of stimulus might have operaled. The origin
of the stimulus is difficull to Irace, bul it may be from the pollen tubes
or from a [lertilization of the ovules without embryonie development.

Some of the derivalives from €. pratensis > (. palustris had a very
complicaled origin. It is understood from Table 10 were the figures 30
and 56 indicale €. praltensis and €. palustris, respeclively,

Crossings between diploid C. amara and hexaploid C. raphanifolia. — TPollina-
tions perlformed after emasculation of €. amara plants include 9 cros-
sings wilh 56 flowers. none of which produced pods. All the planis of
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C. raphanifolic used as males have the same origin (Pie du Midi de
Bigorre, French Pyrenees). In the opposile direction 3 combinalions
with €. raphanifelia as lhe females gave no pods from the 25 flowers
pollinated.

[n 1 combination 4 non-emasculated flowers of . ameara were used
for crossing. They gave rise to 4 pods, with a tolal of 8 seeds. 2 well-
developed, bul no germinated ones. Here again il is found that il legi-
timate pollen cooperales with illegitimate seeds develop.

Conclusions from the Crossings

IFrom lhe crossing experiments it is evident that at least the diploid
C. amara (2n=16) is genetically isolated from other diploids of the
seclion Eucardamine used in these sludies, e.g.. €. hirsuta (2n=16].
€. impatiens (2n=16). C. rivwlaris (2n=16), and the “Portuguese
diploid™ (2n=16). However it is very difficult to estimate the import-
ance of the development of poor seeds. Only in one combinalion were
hybrids oblained, the resull of a co-pollinalion with two illegitimate
taxa, Both hybrids were intermediales beltween €. amara and the “Por-
tuguese diploid”. The isolation from €. flexuosa (2n=232} is good. The
isolation from tetraploid C. pratensis (20=30] is good. The number of
seeds per pod is greater in the combinalion with tetraploid €. pratensis
as the male than with diploid €. riealaris, but the [requency ol devel-
oped pods is much lower in the former combination, 6 oul of 82, than
in the latter. 17 out of 63. In a crossing with €. palustris only one well-
developed seed was found. This seed germinated, bul the plant died.
Otherwise the isolation from €. palusiris was found to be good.

The erossing experiments show that the best way to oblain hybrids
seems Lo be co-pollinations.

The fact that in a crossing 2 seeds oul of 55 produced plants. in spite
of no seeds being well developed, is of importance. Thus there may be
possibilities for hybrids lo arise. but in nature such plants will have no
chance of competing with the surrounding vegelation as they are very
delicale and vague.

Summary

Determinations of chromosome numbers. cullivation experiments, induced polyploidy
and artificial crossings have been carried out with (L ameara. (. amara is diploid.
2n=16. all over its distribution area, at high altitudes in the Alps. however, tetra-
ploids, 2n- 32, occur. — Cultivation experiments show that some characters are
casily modified. — By colchicine trealment it was possible to sludy the same indi-
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vidual al dipleid, fetraploid and octoploid level. — Crossings experiments were
carricd oul between 0, amara and o number of other species, One hybrid only
developed. However, il was found that in crossings belween dilferenl species co-
pollination was to be preferred,

Sammanfaitning

Kromosomialsbestimningar, odlingsexperiment, inducerad polyploidi och korsnings-
forsok har utforts med Cardamine amara. . amara har 2n =16 inom sidrre delen
av sitt utbredningsomrade, men i Alperna [inns dven en letraploid population med
2n - 32, Det diploida talel redovisas fran 25 lokaler, det tetraploida fran 4+ —
Odlingsexperiment visar, att hirighel. bladstorlek och form samt planthojd starkt
modilicras, Solexponerade plantor dr hariga, smabladiga, ldgvuxna men uppritla.
Skuggigl viixande plantor dfiv diivemol glatta och storbladign, med ling, ofta nedlig-
gande stjilk. — Skillnader i ulvecklingsrytm beroende pi vegetationsperiodens olika
lingd inom wrsprungsomridena kunde iakttagas. Det framgick Lex, Klart av den
langsamma ulvecklingen att bestindel av €, amara vid Tornehamn i Lappland lorde
hiirstamma soderifran. — Colchicinbehandling av ullopare gav tetraploida och en
ocloploid planta av en och samma diploida ursprungsindivid, Jimforelser kunde
goras mellan diploida, tetraploida och ocloploida plantor med samma genbalans
(Table 31, — Korsningsforsidk utfordes mellan €. eamara och en rad andra arler
[Table 4—10}. Endast en hyvbrid utvecklades. mellan en »Portuguese diploid: som
moder och en €. amara som lader. Vid artkorsningsférsik visade sig sampollinering
Overligsen ur frositiningssynpunkt.
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Beitrag zur Kenntnis der Variabilitit der Fichte

[I. Die Wirkung von +-Strahlung auf Picea abies

Von Hans W. TRALAU

Vergleichende Untersuchungen physiologischer als auch genetischer Art
tiber das Verhalten pflanzlicher und tierischer Objekte gegentiber ex-
perimentell produzierbarer Strahlungen verschiedener Qualitat und
Quantitiit sind in einer Reihe von Publikationen bekannl geworden.

Die vorliegende Arbeit soll sich einerseits mit der Frage befassen,
ob innerhalb einer Art Rassen zu finden sind, die sich gegeniiber dem
Verhalten der Norm der Art bei v-Strahlung durch besondere Strahlungs-
resistenz auszeichnen und anderseits, ob es moglich ist Kriterien fir
die Diagnoslik von strahlenresistenten  Rassen, Populalionen  oder
Individuen zu finden. Diese letzte Frage scheinl gerade jetzl bei den
intensiven Versuchen mit radioaklivem  Material zu  militarischen,
wissenschalllichen und wirtschaftlichen Zwecken akluell und die damil
verbundenen bekannten Beliirchtungen immer stiirker zu werden. Des-
gleichen soll diskutiert werden in wie weil der physiologische und
genelische Wert von Rassen oder Populationen einer Arl durch Reak-
tionen auf Strahlungen beurteilt werden darl.

Material und Methodik. Das zu den Versuchen ausgewihlle Fichlen-
samenmaterial war aus der Ernte von 1955 und hestand aus vier
verschiedenen Provenienzen: 1. eine Provenienz aus dem Ilarz {Deulsch-
land) bei Clausthal-Zellerfeld. Hohe=600 m w.M., und 52 n.B. mil
einem Tausendkorngewicht von 8.9 gr. 2. eine Probe aus Schleswig-
Holstein (Deulschland) bei Liibeck, éhe=20 m {i.M, und 54° n.B.
mit einem Tausendkorngewicht von 8.2 gr. 3. von Maltesholms gods
in Kristianstads lin (Schweden). Héhe=25 m ii.M. bei 55° n.B. sowie
4. aus Jimitland (Schweden) Hohe=400 m {i.M. und 64" n.B. Alle vier
Provenienzen stammen aus Gebielen zwischen dem 10. und 14. Lingen-
grad mit mehr oder minder stark atlantischem Klima.
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Das Tausendkorngewicht der beiden letzten Provenienzen wurde an
das der erslen beiden angeglichen durch Seleklionierung der grosslen
Samen im Schiittelrost und belrug fiur Provenienz Nr. 3 8.4 gr und
fiir Nr. 4 7.4 gr. Idese Massnahme schien dadurch notig, dass eine
Beurleilung eines moglichst homogenen und physiologisch emnheitlichen.
normal reagierenden Materials vorgenommen werden sollte. Hierdurch
wird naturlich das Bild zu Ungunsten der beiden ersten Provenienzen
verschoben. doch dirfte sich diese Massnahme in der Tatsache recht-
fertigen, dass das physiologisch minderwerlige kleinsamige Material
bei ungiinstigen Verhiltnissen sowieso und in der Nalur wohl generell
auslillt und somit auch keineswegs in der Representation einer spiteren
Generation Anteil haben wird. Ausserdem bedingt die Beurteilung einer
rassischen Qualital, was das Ziel dieser Arbeit sein soll. eine moglichst
starke Einschrankung der physiologischen Varianz, Zur weiteren Homo-
genisierung des Materials wurde dieses einer Rontgendiagnose vnter-
worfen und nur Samen mit voll entwickeltem Endosperm und der
limbryoklasse vier zugelassen. Das Problem, ob das, was das Ronlgen-
hild zeigt, tatsiichlich lebendes Material darstellt oder nicht, muss bisher
wegen Mangel an einer geeigneten Methode ausser Acht gelassen werden.
Der Feuchtigkeilsgehalt der Samen wird bei allen Provenienzen ein
Hochstmass an Gleichmassigkeit gehabl haben. da  diese vor der
v-Bestrahlung 10 Tage lang im gleichen Raum und § Tage lang im
Exsiccator gelegen haben. Eine Diflerenz des Wassergehalts kann also
nicht so gross gewesen sein, dass sie die Versuchsergebnisse wesenllich
beeinflussen konnte.
Die Bestrahlung wurde mit dem Cof®-Aggregal in Bogesund ! ohne
Filterung der Strahlen und mit unveranderten Abstand von 1,08 m
vorgenommen. Als Strahlungsdosen wurden verwendel:

0. 50 r. 100 r. 150 r, 300 r, 600 r, 1200 r.

Die bestrahlten Samen sowie die Kontrolle wurden in drei Wieder-
holungen zu je 50 Samen in Kisten im Gewichshaus ausgesiit und aunf-
gezogen. Jede Pflanze wurde am Tage der Keimung registriert und
spaler gemessen sowie Frisch- und Trockengewicht jeder einzelnen
Wiederholung der verschiedenen Bestrahlungsgruppen bestimml, um
das Ausmass einer eventuellen Stimulation, der zu erwartenden De-
pression und somit sekundir die Resislenz der verschiedenen Pro-
venienzen beurteilen zu konnen.

! Statens Skogsforskningsinstitut, Stockholm. Versuchfeld Bogesund
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Resultat. — Dic naheliegendste Moglichkeil sich ein Bild {ber die
Wirkung einer chemischen oder physikalischen Linflussnahme auf die
Enlwicklung von Pflanzen zu wverschaffen ist die Beobachtung des
Keimverlaufes. Also jener Erscheinung in der sich die Vitalitilspolenz
des Objekts am ersten zeigt.

Wie zu erwarten war, zeigten sich im Keimverlauf der verschiedenen
Provenienzen und unler diesen wiederum in den einzelnen Behandlungs-
gruppen mehr oder weniger starke Differenzen. Die Abbildungen 1—4
zeigen, dass die keimung der unbestrahllen Konirollen nur bei der
nordlichsten Provenienz belrichtlich langgestreckter —— triiger ist als
die der drei anderen [lerkinfte. Diese zeigen cinen Keimverlaul der
frith einsetzt. intensiv voran geht und entsprechend frith abgeschlossen
ist. Aus den Tabellen geht weiterhin hervor, dass eine leichle Stimulation
der Keimgeschwindigkeil nach einer Bestrahlung mit 150 und 300 r in
allen Provenienzen zu verzeichnen ist. Wobei sich zeigt, dass der Keim-
verlauf dieser ,stimulierten” Pflanzen analog dem Verhallen der un-
bestrahlten Kontrolle ist. Der Unterschied besleht nur in einer geringen
Verfrithung des Gesamivorganges. Ob eine Keimgeschwindigkeit-Sti-
mulation dieses rechlb geringen Ausmasses von Bedeulung sein kann
oder aber ob nicht gar schon bei der fiir eine solche Slimulation not-

wendige Slrahlendosis schidigende Wirkung — wenn auch nur rever-
sibler Art — eintritt soll spiter erdrtert werden. Die Dosen von 50 und

100 r haben aul die Keimung keinen bemerkenswerten Einfluss, wie
aus den Tabellen hervorgeht. Hingegen verdienen die Wirkungen der
Strahlendosen von 600 und 1200 r ein besonderes Interesse. lier zeigl
sich namlich, dass man [fiir die einzelnen Provenienzen verschiedene
Resistenz gegen Strahlen annehmen darf, Die Abbildungen 1, 2 und 3
lassen erkennen, dass die Keimung der drei sudlichen Provenienzen
bei der Dosis von 600 t in ithrer Keimgeschwindigkeit nur unwesentlich
verzogert sind d.h. unter unserem augenblicklichen Gesichispunkt, dass
diese der unbestrahlten Kontrolle gegeniiber nur gering henachleiligl
und geschiidigt zu sein scheint. Dagegen zeigt die 600-Rénlgengruppe
der nordschwedischen Provenienz eine bemerkenswerte Depression in
der Keimgeschwindigkeit. Deutlicher wird diese Reaklionsdifferenz
dann bei der Dosis von 1200 r. Hier zeigen die drei ersten lerkiinfte eine
Schiidigunyg. die ein wenig stirker ist als die der Jiamtlandsamen nach
Bestrahlung mit 600 r. Die nérdlichste Provenienz aber beginnt nach
der 1200 r-Bestrahlung mil der stark verzogerten Keimung erst am
20. Tag nach der Aussaat und hat am 25. Tag 50 % erreichl. Somit
diirfte eine rassisch bedingle Reaklionsverschiedenheit bei Fichte auf
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Abb. 1. Keimgeschwindigkeit der Samen der Harzprovenienz ohne und nach
y-Bestrahlung.
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Abb. 2. Keimgeschwindigkeit der Samen der Schleswig-Holsteinprovenienz ohne und
nach y-Bestrahlung.

29 Rotaniska Noliser 1957.
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Abb. 3. Keimgeschwindigkeil der Samen der Kristianstads lin Provenienz ohne und
nach y-Bestrahlung.
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Abb. 4. Keimgeschwindigkeit der Samen der Jimtlandprovenienz ohne und mach
v-Bestrahlung.
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Strahlung beziiglich der Keimgeschwindigkeit als gesicherl angesehen
werden.

Eine weitere Fragestellung galt der Subslanzproduktion der einzelnen
Provenienzen sowie deren verschiedenen Bestrahlungsgruppen. Wegen
der cinseilig berichteten Seleklion des Saatgutes kann hier aul die
erblich bedinglen Differenzen fiir den Trockensubstanzgehall (Borne-
busch 1935) sowie die Wachstumsgeschwindigkeit und Periodizilil
{EEngler 1913 und Burger 1926) der Fichtenprovenienzen im Allgemeinen
und der hier vnlersuchten Herkiinfle im Besonderen nicht eingegangen
werden,

Da die Substanzproduklion des Frisch- und Trockengewichtes in
ciner bestimmlen Relation zur Wachstumsintensitit und somit zum
Lingenwachstum stehlt, soll zuerst der Zuwachs der Liinge der Pllanzen
behandelt werden. Die Keimlinge wurden zu diesen Untersuchungen
zehn Tage nachdem 90 %o der ausgesiten Samen gekeimt waren vor-
sichtig dem aus Quarzsand beslehendem Keimbell entnommen und
zuerst, um jeder Fehlerquelle, die durch das Welken der Pflanzen ent-
slehl aus dem Wege zu gehen, gewogen und anschliessend gemessen.
Die Ergebnisse der Messungen sind graphiseh im oberen Teil der Ab-
bildungen 5 bis 8 dargestellt, Aus ihnen geht hervor, dass bei den beiden
deutschen Herkiinften ein geringer Liéngenzuwachs nach emer Be-
strahlung mit 150 r zu verzeichnen war. Mit steigender Dosis [Fillt dann
aber der Lingenzuwachs kontinuierlich. Ebenso lassen die schwedischen
Provenienzen ein Absinken im Lingenwachstum nach 300 r in
IErscheinung treten. Hier zeigl sich jedoch. dass die nérdlichste Pro-
venienz aus Jamtland eine statistisch nicht zu sichernde . Stimulation™
des Lingenwachstums bei 100 r zeigt.

In folgender Tabelle sollen die Zahlenverhiilinisse der Messwerle in
Mittelwert und mittlerem Fehler dargestellt werden:

Dasis in r R ] 1510 S00 1201}
mE E m*E m=xE mtE
(LI | AL SR S | A 8.6 £ 092 8,1 0,87 7.2 +187
P9 isih civa eaies e B EIERS 8,4 £ 0.85 7.9 2070 7.2+t 1.10
B o T e - 7.6 20,70 7.7 062 701085 6.5 1121
2 e 5.8 0,82 391072 5,7 £ 0,74 44 +055

I’ 1=Harz, P 2=>Schleswig-Holstein, P 3= Kristianstads lin, > 4 - Jamiland.

Deutlicher jedoch werden diese Verhiiltnisse, wenn man den nach
1200 r -Strahlung gesunkenen Lingenzuwachs in Prozenlen mit dem
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Abb. 5. Linge sowie I'risch- und Trockengewicht der Keimlinge der Harz-Provenienz
in den einzelnen Bestrahlungsgruppen.
Abbh, 6. Liinge sowie Frisch- und Trockengewicht der Keimlinge der Schleswig-
Holstein-Provenienz in den einzelnen Bestrahlungsgruppen.
Abb. 7. Linge sowie Frisch- und Trockengewichl der Keimlinge der Kristianslads
liin-Provenienz in den einzelnen Bestrahlungsgruppen.
Abb. 8. Liinge sowie Irisch- und Trockengewicht der Keimlinge der Jimiland-
Provenienz in den einzelnen Bestrahlungsgruppen.
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der entsprechenden Kontrollen wvergleicht. In Provenienz 1 ist der
Zuwachs um 13,3 % gesunken. in 2 um 12.2 %, in 3 vm 14,5 % und
in Provenienz 4 um 25.9 %.

Ein weiteres sehr charakleristisches Bild ergab sich bei der Aufnahme
der verschiedenen Langengruppen der Keimlinge. Hierzu wurden die
Lingen von je 30 keimlingen einer jeden Wiederholung fiir die Schemala
der Abbildungen 9 bis 12 verwendel. Hier zeigt sich. dass die grosste
Anzahl der Keimlinge der deutschen und stidschwedischen Provenienzen
in der unbestrahlten Kontrolle eine Linge von 7—9 bezw. 10 cem hat
und sich somit durch eine recht beachtenswerle Homogenitit beziiglich
dieses Merkmals auszeichnet. Die Keimlinge der Jimtlandherkunfl
lassen diese Homogenilil vermissen und zeigen dem enlsprechend nach
einer Bestrahlung mit 1200 r eine bedeutende Verlagerung der Pflanzen-
linge in niedrigere Grissenordnungen. Die Linge des Gros der Keim-
linge der drei siidlichen Provenienzen liegt nach der 1200 r -Bestrahlung
zwischen 5 und 9 em withrend die entsprechenden Werle der Jamtland-
fichlen zwischen 2 und 5 em liegen. Es wird hiernach postuliert werden
durfen, dass je homogener das Verhalten einer Population unter Normal-
bedingungen ist. was eine absolut intakte physiologische Konslilution
vorausselzt, desto widerstandsfahiger wird sie gegentiiber dusseren Iiin-
flitssen sein. Das Schiidigungsspeklrum wird von vorneherein durch die
geringe natiirliche Varianz des Objekts eingeschrinkt,

Die Verhiillnisse, die sich bei der Beslimmung des Frisch- und
Trockengewichtes ergaben launfen parallell mil den Erscheinungen, die
bei der Untersuchung des Lingenwachslums zeiglen. Auch hier macht
sich ein leichles Ansteigen der Frisch- und Trockensubstanz bei allen
Provenienzen nach einer Bestrahlung mit 150 r bemerkbar. Statislisch
lisst sich jedoch eine Differenz zwischen Kontrolle und den 150-
Rintgengruppen nicht sichern. Die kritische Grenze der Strahlungs-
ioleranz hinter der bei stiindig steigender Strahlungsdosis die Substanz-
produktion kontinuierlich sinkl scheint bei Fichte unter Inachtnahme
der durch das Objekl gegebenen Varianz bei 150 r zue liegen, Die natiir-
liche als physiologisch-genetisches Charakteristicum — sowie die
durch physikalische Einflussnahme bedingte Varianz manilestieren sich
als Konstitution der physiologischen Varianlen.

Diskussion. — Dic erste Frage. die sich aufdringt. ist ob diese in den
Untersuchung gelundene »Stimulation» von dkonomischem Werl sein
kann. Die Tatsache der Splitlerung in Teilslimulalionen — eine Stimula-
tion der Keimgeschwindigkeit nach Bestrahlung mit 300 und des
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nicht gerade aufmunternd. Von einer echten Stimulalion sollte ein
Hochstmass der Einschrinkung der Varianz, moglichst eine Hebung
des Niveaus der Gesamtheil der Objekte in der gewiinschlen Richtung
sowie die Gleichzeitigkeit der Forderung verschiedener Entwicklungs-
komponenten gefordert werden kinnen. Die ersle und letzte Forderung
jedoch sind keineswegs erfiillt. Hinzu kommt der Verdachi. dass bei
einer Dosis von 300 r, bei der die Keimgeschwindigkeit gefordert wird.

eine Schiidigung physiologischer Prozesse — vielleicht auch gewisser
morphologischer Strukturen — einzulreten scheinen, was sich darin

dussert, dass die potentielle Substanzproduklion im Sinken begriffen
ist. Es kann aber eine Stimulation der Keimgeschwindigkeit nicht
erstrebenswert sein, wenn damil die Gelahr einer Schiidigung des
Organismus verbunden isl.

Rassen-physiologische  Varietiten-Konstitutionen  innerhally  einer
botanischen Art, die sich im Laule der Phylogenese unter Einfluss des
Klimas, Standorles ete. durch natiirliche Selektion der Erbmasse mani-
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festiert haben, sind Gegenstand vieler Untersuchungen gewesen (Langlel
1936 wa.m.). In der vorliegenden Arbeil soll aul die deulliche Reaklions-
differenz solcher physiologischer Varietaten gegeniiber radioaktiven
Strahlungen hingewiesen werden. Es wiirde aller Glaubwirdigkeit enl-
behren. wollte man diese Differenz lediglich morphologisch bedingt,
mit unterschiedlichen Grossenordnungen der Chromosomen begriinden.

Nyvbom (1956) hal sehr charakleristische Verlreler der Phanerogamen
auf die Relation von Chromosomengrosse und Radioresistenz gepriift
und hat gefunden: ,One can hardly avoid the conclusion that the size
of the chromosomes does play a greal role for the specific sensitivity,
and thal the effects of the radialion on the chromosomes is perhaps
decisive for the damage leading lo induced inhibition, abnormal develop-
ment and death®. Die Beweisfiihrung ist bestechend, doch scheint es
so. dass innerhalb physiologischer Varianten einer Art ein anderes Ver-
halten herrschi. Die Relation von Chromosomengrosse Strahlungs-
resistenz wird noch in ciner anderen Arbeit an diesem Objekl untersucht
werden, doch scheint es nicht so als liesse sich die Reaktionsdifferenz
der Fichtenrassen lediglich aul dieser Basis begriinden. Wenn auch
Forssherg (1945) beziiglich des Kalalasegehaltes nach Ronlgenbestrah-
lung zu dem Ergebniss kommt: It is for instance noticeable that when
dosis are given which produce fairly sirong histological disturbances in
the cells or even later on ecause death, a greal many [undamental
biochemical reactions appear lo be practically uneffected by the irradia-
tion~, so liess sich andererseits jedoch auch zeigen. dass Rontgenstrahlen
und somil auch die ihnen physikalisch dhnlichen y-Strahlen den Zustand
des hormonalen Systems — moglicherweise verschiedene gegeneinander
wirkende Systeme — der Pflanzen nicht unerheblich zu Gunsten des
einen oder anderen zu beeinflussen vermogen (Skoog, 1935). Zu einem
Ergebnis, dass in gleiche Richtung geht, kommen Virgin und Ehrenberg
(1953) nach der Unlersuchung der Plasmaviscositiit bei Helodea nach
adioaktiver Strahlung: L As regards the biological effecls of radioactive
radiations, the direct breaking of the chromosomes is an importanl
factor. but especially in the case of radiations with low ionization
densities, plasmatie effects have o be regarded, too”. Also auch hier ist
es ein physiologisches Moment. das in bestimmten Grenzen den ent-
scheidenden Ausschlag gibt.

Sicher ist das hier unlersuchte Objekt, die physiologischen Varietiten
von Fichte, nicht gerade das idealste. Die Unltersuchungen iiber die
konstanz der gefundenen Faktoren sollten mindestens iiber zwei bis
drei Generationen hindurch geluhrt werden koénnen. Doch wurde
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kiirzlich von Lamprecht! iiber ecine von ihm aufgefundene strahlen-
resistente Zuchtlinie von Pisum berichtel. deren Resislenz aul dem Vor-
handensein eines einzigen Gens beruht. das also zum Mindesten eine
physiologische Teilkonstilution stenert, die fiir die Resistenz gegeniiber
der radioaktliven Strahlung verantwortlich zu machen ist. Andere Bei-
spiele zeigen iiberdies auch, dass sensitive Subslanzen der Histon- und
Prolamingruppen, so wie das die Sensibilitiit herabsetzende NH,OH
chromosomengrossenunabhiingig wirken.

Abschliessend soll gesagt werden. dass der Schluss. den Gunckel und
Sparrow (1954) nach ihren Untersuchungen ziehen, dass namlich die
meislen oder vielleicht gar alle , Radiomorphosen® .result from the
induced physiological or biochemical disturbances® die Mdoglichkeilen
der Physiologie sicher iiberschiitzl. Andererseils spielen die genetisch
bedingten physiologischen Varietiilen innerhalb einer Arl bei der Be-
urteilung der Strahlungsresistenz eine mindeslens ebenso bedeutende
Rolle wie die morphologische Konstilution des Individuums. Diese allein
isl somit ein ungiinstiges diagnostisches Objekt.

Sammanfattning
Fysiologiska varieleler av Picea abies fran fyra provenienser — Harz (Tyskland).
Schleswig-Holstein (Tyskland), Kristianstads Ein och Jimtland — ha undersokls i

frign om sin resistens mot y-strilar. En stimulans av grohastighelen efter bestral-
ning med 300 r och ett ringa befrimjande av substansproduklionen efter 100 resp.
130 r kan faststiillas. En produktionsokning av ekonomiskt virde anses icke given.
di enhetlighet saknas hos de enstaka hefriimjningskomponenterna, Dessulom synes
cellens fysiologiska tillstind hotad vid den stralningsdosis. som befriimjar gro-
hastigheten. Den relativa strialningsresislens som  visal sig hos de tre sydliga
provenienserna i jiimforelse med den nordliga Jimtlandsproveniensen anses vara en
genetiskt betingad fysiologisk variation,

Zusammenfassung
Physiologische Varietiten von Picea abies aus vier Provenienzen - Harz, Schleswig-
Holstein, Kristianstads Ko, und Jimtland — werden auf thre Resistenz gegentiber

y-Strahlen gepriift. Eine Stimulation der Keimgeschwindighkeit nach Bestrahlung mit
300 r und eine geringe Firderung der Substanzproduktion nach 100 bezw. 150 r
konnte festgestelll werden. Eine echte Stimulation von dkonomischem Wert wird
als nicht gegeben angesehen, da eine Einheitlichkeil der cinzelnen Forderungskompo-
nenten fehll und dariiber hinaus der Anschein bestehl, dass bei Strahlungsdosen, die
dic Keimgeschwindigkeit fordern, der physiologische Zustand der Zelle hedroht zu
! Bekannt gemacht auf dem radiobiologischen und genetischen Kongress im
genelischen Institut des Forstforsehungsinstituts im Herbst 1956 in Stockholn,
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sein scheint. Die relative Strahlungsresistenz, die sich bei den drei siidlichen Pro-
venienzen gegeniiber der nordischen Jimtandherkunfl gezeigt hat, wird als genelisch
bedingte physiologische Varianz gedeutet,
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The Apomictic Development in Malus Sieboldii

By H. HIELMQVIST

{Meddelanden fran Lunds Botaniska Museum. Nr 119)

In a genetical-cytological investigation of the tletraploid Mealus
Sieboldii (Reg.) Rehd. Oldén (1953) presented some [acts which indicate
that this form is more or less apomictic. In order to conlirm this
embryologically and to obtain closer information about the apomiclic
course of development the present writer made an investigation of the
same two trees in the Bolanical Garden of Lund thal were invesligated
by Oldén. As noted by Oldén, lhese trees have been grown from
seeds oblained from Japan in 1899: probably the seeds have come from
Sapporo (or otherwise from Tokyo, from where seeds of M. Sieboldii
were obtained in the same year). Flower buds and flowers were collected
in May 1956 and May- June 1957, at intervals of a few days, and fixed
in the solution of Navashin-Karpechenko, after a previous shorl treat-
ment in Carnoy’s fixative. Staining was made with haematoxylin
according to Heidenhain. Supplementary material was obtained from
the vear 1952 through the courlesy of L. J. Oldén.

The general organization of the ovule is the lypical one lor Pomoideae
{el. Jacobsson-Stiasny. 1914}: there are two integumenls and a vigor-
ously developed nucellus. which 1s enlarged by division of the epidermis.,
as well as of the tapetal cells, into several layers: an obturator also
occurs, In the young. undeveloped ovule there is beneath the epidermis a
group of cells which cut off tapelal cells oulwards: these cells are in
Rosaceae generally regarded as an archesporium, which thus is pluri-
cellular. The tapelal cells as well as their sister cells. the secondary
archesporial cells, divide further: as a rule, however. in Malus Sieboldii
only one of the last-mentioned cells, a cenlral one, develops into a
megaspore mother cell (MMC) and undergoes meiosis. The same is also
known to occur in other genera in Rosaceae, as in Sorbus (Liljefors,
1953). Thus only one cell, as a rule, functions as archesporial cell; the
resl of them should perhaps be regarded as potential archesporial cells.
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The formation and development of the embryo sac was subjected o
separate investigaltions for the two specimens of Malus Sieboldii in
Lund. as the genelical investigalion had shown a certain difference
between them. To begin with Lthe western tree (w). an early stage of
the development of the ovule is shown in Fig. 1 «. The inner inlegument
has begun to develop around the nucellus and the ouler one is jusl
appearing outside of it. The nucellus is still short. almost hemispherieal,
with a one-layered epidermis. Benealh the epidermis, in the central
part of the nucellus. a number of cells (in a longitudinal section about
4—06 such cells may appear beside each other) have by periclinal or
oblique walls cul off tapetal cells outwards. which laler on begin fo
divide further. Among the inner daughler cells especially one is con-
spicuous, in the centre, through its size and especially through ils large
nucleus: this cell develops into a megaspore mother cell (MMC).

The fully developed MMC is visible in Fig. 1 b—e. The nucellus now
has increased and is oblong and a little broader upwards. the epidermis
is partly two-layered and the tapetal cells form two or more layers.

In Fig. 15 a MMC is visible with the nucleus in prophase to the first
meiotic division, Fig. 1 ¢— shows the metaphase of the same division,
and Fig. 1 e an anaphase. In all eases there may be observed al the
base or the side of the MMC vigorous cells, rich in evioplasm, wilh
big nuclei and nucleoli, the first heginning to secondary, aposporic
embryo sacs, which compele with the normal one arising from the
MMUC. Several such cells are generally present, though somelimes only
one is conspicuous in a special section.

Besides the primary MMC. however, lhere may occur in some cases
anolher. thal arises laler and at greater depth in the nucellus, Fig, 2¢
shows such a secondary MMC: in this case the first formed MMC has
already passed lhrough meiosis and immedialely beneath il a sccondary
MMC has been formed. the nucleus of which is in prophase lo the first
meiotic division. Similar secondary MMC:s occur according 1o several
authors (Wanscher. 1939: Hough, 1947: Schneider. 1953) in Malus
communis beneath the primary one: lhey apparently appear especially
in varieties with triploid or aneuploid chromosome number or else with
reduced fertility.

In the further development either a MMC by way ol meiosis forms
a normal embryo sac, or aposporic unreduced embryo sacs arise. The
undisturbed development of the MMC is shown in Fig. 1 /. 1 g and 1 h.
In Fig. 1 a dyad is visible that has just arisen: in the upper dyad cell
peripheral remnants of the phragmoplast are still conspicuous. In
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Fig. 1. Malus Sieboldii (w), developmenl of megaspores. a Young ovule with a
secondary archesporial cell in the centre developing into MMC. b Later stage, the
central MMC in prophase, a secondary embryo sac initinl develops below. ¢—e¢ First
meiotic division of the MMC, aposporic embryo sacs begin to develop below or al
the side of the MMC. f A dyad just formed, a developing secondary embryo sac
visible below, ¢ The second meiotic division, the lower dvad cell with metaphase,
the upper one with prophase, a secondary embryo sac developing at the side of
the lower cell. h Triad with two megaspores and the upper dyad cell still in division,
below three aposporic embryo sacs developing, with much bigger nuclei than the
megaspores, Enlargement about > 100,
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Fig. 1g is shown how the second meiolic division has just been
initialed; the nucleus of the lower dyad cell is in metaphase. in the
upper il is in prophase. Fig. 1 h finally shows how the megaspore
formalion has been finished: the tetrad is, however, not complete, us
the division of the upper dvad cell has not been completed before the
degeneration takes place. In such a way only three cells are formed
(though the nucleus of the upper may have divided). a triad arises
instead of a tetrad. This condition is earlier known (Jacobsson-
Stiasny. Le., p. 778) for several genera in Pomoidene, whereas in the
genus Pyrus and in Malus communis (Tab. 111} four megaspores are
said to arise: in this respecl Malus Sieboldii thus dilfers from M. com-
munis. Also in lhese stages of development vigorous cells, rich in
cyvtoplasm, and with big nuclei, mayv be observed near the dvad or triad:
these cells are marked off in the ligures: often only one is visible in a
special section, but then there are more in other seclions.

The development from MMC to megaspore just described is. however,
often disturbed at varying stages. In Fig. 2« b illustrations of this are
shown. lHere lhe original MMC has been pushed aside: it is more or less
compressed, as well as its nucleus. This ousting has laken place al an
early stage; the nucleus has apparently been in differenl stages of
prophase. Replacing the MMC some cells in the vicinity develop into
aposporic embryo sacs: in Fig. 2 b only two such cells are visible, but
there is at least one more, in another plane. They are distinguished by
a dense eytoplasm. big nuclei and especially nucleoli. An inconsiderably
laler slage in the development of the aposporic embryo sac is shown in
Fig. 2 ¢. It has now increased and vacuolized and may be regarded as
a uninucleate embryo sac. Two or three additional aposporic embryo
saes were present, which were nol equally far developed. The nucleus
of the primary MMC was not visible, bul the cell was recognized by ils
length and the light. reliculate cyloplasm: also in this case the MMC
was thus apparently ousted before it had divided.

[n other cases, however, the MM( had divided into two or three cells
before the supplanting and disintegration, In one case a dyad was thus
observed thal obviously was just in degeneration. and in several cases
megaspores were seen that were very small and weakly developed and
undoubledly were ousted by the secondary. aposporic embryo sacs. An
instance of this is seen in IFig. 2d: as vsual the upper dyad cell has not
divided — the nucleus here is in prophase — and the two lower cells
are small and have somewhat irregular nuelei with small nucleoli:
probably they both are going to degenerale. Immedialely beneath them
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Fig. 2. Malus Sieboldii (wi, ousting of the MMC and deveiopment of aposporie
embryo sacs. a A group of aposporic embryo sacs develops around a degenerating
MMC with the nuclens in prophase. b Simnlar stage. the MMC a little more advanced
hefore the supplanting. ¢ An aposporic embryo sae, with vacuolization. is ousting
the MMC. the nucleus of which is not visible. d A degenerating triad with a developing
aposporic embryo sac below. ¢ Beneath the primary triad a secondary MMC has
developed; bolh are however ousted by aposporic embryo sacs, now parlly in
binucleate stage (e'l. f Part of epidermis cap with a binucleate aposporic embryo
sac. — Enlargement about >< 400.

there is a vigorous cell thal in size, eytoplasm-content and above all
in the size of nucleus and nucleolus surpasses by far the megaspores:
certainly this cell is developing into an aposporic embryo sac. There are
possibly one or a few olher potenlial aposporic embryo sacs, though
they are nol as vigorous as this. In another case with a similar triad
{where, however, the nucleus of the upper cell was in metaphase) there
were several about equally vigorous polenlial secondary embryo sacs.
A special case of a degenerating triad is visible in Fig. 2e¢. Here a
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secondery MMC has developed beneath the primary triad, as sometimes
occurs (cl. above), but at the side of the cenliral cell row, where the
primary and secondary MMC have developed. 1wo vigorous aposporic
embryo sacs have arisen (Fig. 2e') both of which have reached the
binucleate stage and undoubtedly will win in the compelilion, ousting
the megaspore already formed as well as the secondary MMC,

In laler developmental stages, when the embryo sac has increased
vigorously and pushed aside the surrounding cells, it is olten not possible
to decide whether it is aposporic or nol. Those degeneraling triad cells
that must be present above the normal reduced embryo sacs can now.
as a rule, no longer be distinguished, and consequently there is generally
no crilerion that separales these from the unreduced aposporic embryo
sacs. In some cases the two types may, however. be distinguished from
the position of the embryo sae or other conditions,

In Fig. 3b, thus. an embryo sac is shown that to all appearances is
normally developed, reduced. It is four-nucleale and the nuclei are in
division. In one of the division figures the number of chromosomes,
ihough they could not be exactiy counted, could be approximately
estimated (o the diploid number, not the telraploid one which must be
found in unreduced embryo sacs. The developing embryo sac is here
also situaled abhove some other, small ones, which undoubtedly are
aposporic. In Fig. 3 a, however. another case is seen. Here there is a
larger, binucleate embryo sac and some smaller, uninueleale ones.
Owing to its deep position in relation to the nucellus and to the smaller
embryo sacs, the binucleate embryo sac is certainly aposporie. In
Fig. 3 ¢ two malure embryo sacs are shown beside each other; one of
these is a little larger and more advanced, as the secondary nucleus
here has been formed. whereas in the other the two polar nuclei are
still visible. In the larger embryo sac a pollen tube has intruded and a
male gamete has migrated to the secondary nucleus with which it is
aboul to fuse while there is no such gamete at the nucleus of the egg
cell. For this reason this embryo sac is probably an aposporic one, where
the secondary nucleus alone is fecundated, thus an instance of pseudo-
gamy, which according lo the experiments ol Oldén (1953, p. 125) must
occur in the apomictic Malus Sieboldii.

While the aposporie embryo sacs, as a rule, are formed in the inner
part of the nucellus, in a few cases it was also observed Lhat they may
derive their origin from the epidermis. In Fig. 2/ thus an aposporic,
binucleate embryo sac is visible, which has developed in the apex of the
nucellus, in the here of several cell-layers consisling epidermis tissue.
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Fig. 8. Malus Steboldii (w), development of embryo sac. ¢ A binucleale embryo sac,

certainly aposporic. ousting some l-nucleate above it. b Embryo sac, probably re-

duced, with four dividing nuclei. ¢ Two mature embryo sacs, one of them larger

and more advanced: in this a pollen tube has infruded and a male gamete fuses
wilh the secondary nucleus. — Enlargement about > 400,

A cell 1o be left there of, higher up, with a big nucleus is possibly an
addilional polenlial secondary embryo sac. Only those cell layers lhat
belong Lo the epidermis are drawn in the figure; beneath them there
was at the usual place a 4-nucleale embryo sac, which., however, had
considerably smaller nuclei than the binucleate one, and in addition
probably also a small embryo sac beside it. Il is not impossible thal
the embryo sac drawn might be winning in the competition. — Aposporic
embryo saes that have heen formed from the epidermis have earlier heen
described by Rosenberg (1908) for Hieracium aurantiacum, where they
usually have this origin: otherwise it is apparently an uncommon
condition.

It is thus obvious thal in the specimen of Malus Sieboldii investigaled
bolh reduced and unreduced, aposporic. embryo sacs develop, Even
lhough the unreduced embryo sacs according to Oldén (Le., p. 109—111]
sometimes may be fertilized and give rise to seed planis wilh increased
chromosome number, these are exceplional cases and, as a rule, they

30 Botaniska Nofiser 1937,
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must be held to develop apomictically. The apomixis is here, however,
facultative,

As regards the proportion between reduced and unreduced embryo
saes, it must be laken inlo consideration that Lhis, as poinled oul by
Oldén (Le., p. 123 124) is possibly influenced by external conditions;
the temperalure may be ol effect and bad pollination conditions may
favour a laler development of aposporic embryo sacs, In the spring
of 1957, however, the aposporic embryo sacs were — at open pollination
— obviously more common than the reduced ones, ‘Thus in the malerial
from the described tree (w} 12 triads were observed with a weakly
developed basal megaspore which certainly or probably was going to
degenerate, and 7 triads where the basal cell probably would develop
further. Even il such a development lakes place. a supplanting may.
of course, occur al a later stage. and in addition a such one may often
be found in an early stage, so that no megaspore formation at all
oceurs. It is thus obvious thal the malure aposporic embryvo sacs must
have completely dominated over the reduced ones, in agreement with
the results from Oldén’s crossings of 1948, when of 11 seed plants 10
must have arisen from unreduced embryo sacs, only 1 from a
reduced one,

The hilherto deseribed conditions refer only to one of the specimens
ol Malus Sieboldii in Lund ({w)]. The secondary. east specimen (e]
showed some minor deviations. The general development of MMC and
embryo sae was, of course, the same. hut the disturbances in the meiosis
of the MMC were apparently not so great and the developed triads with
megaspores more common. The basal megaspore was also often
normally developed and apparently capable of further development
(Fig. 4 a—b). though it was, of course. exposed to competition from
surrounding aposporic embryo sacs. In some cases, on the other hand.
there were also here signs of degeneration (Fig. 4¢). A calculation of
the proportions, in the year 1957, showed that of 45 triads with
megaspores, or with a I-nucleate embryo sac and megaspore remnants,
30 contained an apparenlly competilive basal megaspore or embryo sae,
whereas in the 15 remaining cases the basal megaspore was weakly
developed. obviously at the poinl of degenerating. Of course it is also
possible in this case that some of the apparenlly normally developed
megaspores may succumb in the later competition: a degeneration in
an earlier stage could also be observed, so thal megaspore [ormation
never look place. These conditions, of course. counleracl Lhe pre-
ponderance of the reduced embryo sacs that seems to appear from
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Fig. L. Malus Sieboldii jei. a Triad with a vigorous basal megaspore and below il
a l-nucleate aposporic embryvo sac. b A group of four uninucleale embryo saes, one
of them formed from a megaspore, reduced. with Iwo disintegrating ftriad cells
above it, the other 3 aposporic, unreduced. ¢ A triad with the basal megaspore
in degeneration; around it aposporic embryo saes develop.
Enlargement aboul > 100,

the numbers mentioned. but it is still evident that here these embryo
sacs are comparatively more common. The numbers oblained by Oldén
(e p. 111} in crossings between this specimen (9} and Malus Eleyi ()
also indicated that the number of reduced and unreduced embryvo saes
on this occasion (in the year 1950) were about equal. In anolher
experiment, when the tree was crossed with the tetraploid variely Meére
de Ménage 260/38 () Oldén is of the opinion thal the seed plants
formed through apomixis were by far preponderant; if this really was
the case, it can. as mentioned by Oldén, possibly be due 1o special
condilions, for instance thal the male gametes have nol been appropriate
for fertilization, and thal therefore the primary embryo sacs have
degenerated and apomiclic ones have developed in their place,

The apomixis occeurring in the tetraploid Mealus Sieboldii thus is a
facultative apospory. more or less pronounced. In an embryological
respect there is a greal agreement with the apospory that was described
by Dermen (1936) for the riploid Malus hupehensis: this aulhor,
however, slates that even il the apomixis here is not tolal but ferliliza-
tion sometimes occurs, apparently all embryo sacs are aposporic and
unreduced: the apomictic lendency thus is more pronounced than in the
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letraploid Malus Sieboldii. Also with the apomictic Sorbus species
investigated by Liljefors 119531 there is a greal similarity, perhaps
especially with the development ol the tetraploid Sorbus hybrida, where
the MMC may either degenerale or pass through meiosis and form a
reduced embryo sac, in competition with aposporic embryo sacs
arising in the vicinity.

The cause ol the apomiclic development in the letraploid Malus
Steboldii is probably disturbances in Lhe meiosis, That such disturbances
occurred was clear from the frequent spreading of the chromosomes
in the division of the MMC, some ol them lagging behind. others going
ahead the major group, as well as from the facl thal some chromosomes
or chromosome fragments often were excluded from the daughler
nuclei, These irregularities appeared greater in the one tree (w). which
also had a more pronounced apomixis. The material was Loo small, it
is true, lor a cerlain comparison. but it appeared as it disturbances in
this tree were more common and in some cases also more pronounced
than in the other specimen (Fig. 5). In the apomictic development here
the primary factor thus apparently is not the activity of the aposporic
embryo sacs, but the passivity of the primary MMC or its derivatives,

The cause of Lhe irregularities in the meiosis and Lherewith probably
also of the apomuixis is a malter of debale. Judging from recent in-
vestigations [see Liljefors, 1955, p. 100 the apomictic development
seems at least in some cases fe.g. in Potentilla and Sorbus) 1o be due
lo recessive genes which through hybridization come into dominance,
polyploidy also playing a role. For the apomictic triploid speeies Malis
hupehensis Dermen (Le.) assumes Lhal lhe apomixis should be attributed
to hybridogeneity. Is this also the case in Malus Sieboldii? As o matter
of fact the partly apomictic form treated here shows some dilferences
from the typical species: the leaves are greater, less incised. only on
some shoots with a slight indication ol lobation. on flowering branchlels
often enlire, the flowers are also larger (about 3 em acrossy and wilh
overlapping petals, ihe pubescence is weaker. Some of these characlers
are also found in M. Sieboldii var. arborescens Rehd., which 1s distin-
guished by large. less lobate leaves and weaker pubescence |(Rehder,
1940), but it appears as if the deviations of the trees in Lund were
greater than in the lypical variely. A similarily is also present with
M. zumi (Mats.) Rehd., which according to Rehder (l.e.) has arisen
through hybridization between M. baceala var. mandshurica Schneid.
and M. Sieboldii, but by Asami (1927) and Ohwi (1653] is regarded as
a variety of M. Sieboldii. Malus zumi is distinguished by more or less un-
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Fig, 5. Meiosis in the MMC in Malus Sieboldii (w), « ¢, and in M. Sieboldii |e].

d . a—c Dyad formation. with ralher greal irregularities. d Anaphase of the first

meiotic division. e Telophase. the cell cerlainly degenerating. [ Dyvad wiliv lower
cell in division, here no excluded chromosomes, Enlargement about > 900,

divided leaves, lhose of flowering branchlets enlire or nearly so. and
greater flowers, 2.5—3 ecm across (Rehder. Le.); it differs however also
in having larger (about 1.2 e¢m across) and redder fruils, whereas the
investigated trees of M. Sieboldii have {ruils of the typical appearance
for the species (about 68 mm broad). Furthermore M. zumi (Rybin,
1926 is not tetraploid, but diploid. Another species, with which there
apparently is a still greater agreemenlt, is the closely to M. Sieboldii
related M. Sargenti Rehd.. which according to Rehder (le.) differs from
M. Sieboldii in having horizontally spreading, oflen spinescent branches,
suborbicular, overlapping pelals, rounded at base, large flowers and
glabrous calyx: these characters are all found in the two specimens
investigaled (the calyx is at least nearly glabrous). The chromosome
number may in M. Sargenti also be tetraploid (Rybin, lLe.: Darlington
and Wylie, 1955). M. Sargenti has, however, more incised leaves, those
ol shools mostly 3-lohed. and a little larger fruits (about 1 cm across|.
of dark red colour {Rehder, l.e.]. Moreover this form according to
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Japanese authors is nol a good species: Asami {1927, p. 44—45) regards
il as a variety and says Lhat it is a very occasional form withoul sharp
delimitation againsl the main form, and Ohwi (1953, p. 665) includes
it without variely name in M. Sieboldii. Apparently there is around
M. Sieboldii o form complex including M. zumi, M. Sargenti and some
varieties, which partly certainly has arisen through hybridization with
M. baccata var. mandshurica — possibly also with parlicipation of
M. prunifolia (Willd.) Borkh. and in which more or less apomictic
microspecies have developed. The form of M. Sieboldit (sens. lat.)
treated here apparently is such a microspecies. Other microspecies are
presumably also formed or in development; the final elucidalion,
however, of the syslemalical conditions in this group and the genesis
of the different forms mosl probably cannot be compleled excepl by
studies of the form complex in its Japanese district of origin,

The investigation was supported by a grant from “Statens Nalurvelenskap-
lign Forskningsrad’,
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Observations on the Conjugation in Netrium digitus

By ROLF GRONBLAD

In a sample from the Sammatti parish in SW Finland, collected Septem-
ber 20th 1936, I found a great number of zygospores and conjugating
cells of the desmid Nefrium digitus 11z, & Rothe. (According to De Bary
(1858, p. 49) the Conjugatae are conjugaling most frequently in the
spring.) The material was kept living for some lime and I was able to
follow the development of the zygospores [rom Lheir first beginning to
the malure zygospore, The conjugation always took place during the
night. In a couple of nights the conjugation was abundantly going on.
Then. abruptly. on the third day. there was no further conjugation. and
some of the conjugalions already begun were never compleled.

Observalions on these processes are very scarce and since, according
lo West & I'ritseh (1927, p. 226} “in Netrium the delails are not known',
I think it worth while to publish a short account of my observations.
I regret to say that these are very incomplete. and il is most regreltable
that o part of the inleresting malerial was preserved for subsequenl
studies. However, also these incomplete observalions may, perhaps.
serve the purpose of inciling further sludies.

The descriptions ol the various slages of the process follow in con-
nection wilh the drawings.

Case Nr I. Fig. 1 (2230 o’clock). The two conjugaling cells lie parallel
and close to each other, the slenderer and the thicker ends in the same
direction. As far as one may judge from the shape of the conjugaling
cells, they are the product of a cell-division which has taken place
immedialely before the beginning of the conjugation. (Cf, De Bary,
p.- 481 Whether or not this assumption really is true. [ was not able to
establish. The chromatophores were coarsely grained. their shape
scarcely changed. the nucleus belween the two chromatophores clearly
visible. There was no enveloping mucilage lo be seen during the whole
process,
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Fig. 2 (23.15). The two conjugating cells have already each of them
pul out broad protuberances, which have become connecled by means
of a convex sepltum. The content of the nuclei is divided into 4 parls,
The whole of the plasm is of a yellowish colour. In lhe conjugaling cells
the plasm has become contracled and removed from the cell wall. In
the conjugaling lube there are grained slings ol plasm along the walls
up to the dividing septum.

Iig. 3 (23.5). A few seconds earlier the conjugation had suddenly
taken place. The moment of conjugation in this case I didn't see, be-
cause unfortunately I did not look into the microscope for a few seconds
when this just happened. (In another case I could see that the conjuga-
tion was completed just in a momenl.) The whole content of the cells
is now contracted into an irregularly spherical lump where the 4 chro-
matophores are separately visible.

IFig. 4 (23.15). The zygospore is now almost mature and has become
exactly spherical. The zygospore wall is nol yel of malure thickness.
The whole process of conjugation had taken one hour and 15 minutes.
(De Bary states 15—20—40 minules from the first beginning to the
spherical shape of the zygospore.)

Case Nr 2. — 1 took another selection of my malerial and il was only
a short lime before T again met two cells in the beginning of con-
jugation,

Fig. 5 (23.s8 o’clock]. The cells lie parallel beneath each other as
hefore. The protuberances are scarcely evolved.

Fig. 6 (00.37). The grained structure of the chromalophores is clearly
visible. Al the point where the cells meet the cell wall is thickened, and
inside of this the plasm stream has brought together a conglomeration
of colourless oblong grains. (De Bary, p. 49: “linsenlormige Ansamm-
lung™,)

Fig. 7 100.7). A more detailed drawing. The two layers of the cell-
wall are visible, (This is a somewhal unexpecled sighl, because the
cell wall of the saceoderm Desmids is supposed to consist of a single
layer.) The conjugaling cells are separaled from each olher by a small
space of 2.2 n, (ef. De Bary p. 27) Greatest thickness of the cell wall
2.4 ., The grains at the meeting poinl increase in size and become more
numerons. The tiny flaps of the chromatophores become more scarce.
The plasm of a more strongly vellowish colour.

(01.05) The chromatophores become more and more contracted and
grained, the plasm more vellowish. the grains al the contact poinl more
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numerous, The plasm circulation is going on very actively. The distance
between the cells is unchanged.

{02.03) Distance belween cells 2 p. Thickening of cell wall 3.4 u. No
plasmolylic contraction visible.

(03.10) The grains at the poinl of contact become melled lo a colour-
less laver.

103.38) Nuclei clearly visible.

Fig. 8 103.22). In the lower cell the protuberance begins now quickly
lo enlarge. (De Bary, p. 4 also tells of an enlargement that does not
tuke place simultaneously in the two conjugating cells.) The plasm
layer on the inside of the contacl point has disappeared. In the upper
cell the laver is vel visible,

Fig. 9 (03.44).

Fig. 10 {03.47). In the upper cell the content ol the nucleus is divided
into 4 parts. In the lower cell nucleus not visible,

103.51) Plasmolytic contractions are beginning at first in the upper
cell and almost instantly after thal in the lower cell. Chromatophores
not markedly changed.

Fig. 11 (03.53).

(03.54) The protuberance in the upper cell begins suddenly to enlarge.

IFig. 12 (03.3s5).

Fig, 13 (04.00).

Fig., 14 (0411). Strips of the plasm push forward inlo the conjugaling
tube. The upper cell is to the right, the lower cell to the left.

Iig. 15 (04.a7). The whole conlent of the cell is pressed forward into
the conjugating tube. At the right angles of the conjugating tube of the
right cell the two layers of the cell wall are clearly visible. The right
cell is more developed than the left one.

Fig. 16 (04.37]. The nuclei seem to meet within a connecling sheet of
plasm, The right nucleus grealer, colourless, the left one smaller and
more grained.

Fig, 17 (0taz). Curiously enough this conjugation never became
completed. On the conlrary. on the next day al 15.45 o'clock (lig. 18)
the content of the cells had drawn itself back. A separating membrane
has appeared between the two cells. We musl suppose that some dis-
turbing lactor had interrupted the process. (¢f. De Bary, p. 4. “am Object-
triiger wurde die Kopulation in 2 Stunden vollendetl. aber niemals zum
Zyuote entwickelt™).

During the following nights I tried allentively to follow this interesting
process, but in vain. A greal deal of the Netrium cells had already
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formed zygospores. some of the cells lay close to others as if beginning
to conjugale, bul no further progress of the conjugalion could be seen.

Fig. 19. This is a mature zygospore. In this case the cells are in
opposile position to each other. the thicker end of one cell corresponding
to the thinner end of the other cell. Both this posilion and the other one
described above were mel with. At a later time the wall of the con-
jugaling tube undergoes a gelatinalion and the zygospore becomes free,

Magnificalion of fig. 1—5 and 17—18 X 67, fig. 6 and 8 16 and 19
X265, fig. 7 X445.
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Smérre uppsatser och meddelanden

Nagra ord om de svenska forekomsterna av Physcia elaeina

Under resor jag forliden sommar foretog i olika delar av Svdsverige — i sam-
band med mina studier Over collematacéer — kom jag alt besoka biada de hit-
tills kiinda svenska lokalerna for den swvdliga laven Physcia elacina (Sm.)
A. L. Sm. | =Ph. adglutinata {Flk.) Nyl], nimligen Botaniska tridgarden i
Visby, Gotland, och Solberga kyrkogard, Bohuslin, Da ej pa linge nagon
rapport limnats om dessa [orekomster, beslot jag gora en hastig inventering
av bestanden. Studier med vissa tidsintervall rorande dylika sillsyntheter och
deras upplriiddande synas mig vara av viirde.

I Botaniska tridgarden i Visby eller som det officiella namnet lvder:
Siallskapet D.B.V:s ' —De Badande Viinnernas| triidgird (se Ekberg 1955 och

dir anford litteratur) uppticktes arten av G. E. Du Rietz 26/5 1918, viixande
timligen rikligt pa den slila barken av en Abies-art (se vidare Du Rietz 1923
s. 881 utan lokal angiven sasom ny for Sverige i samma tidskrift 1921 s, 168,
Den 23/7 1932 hade jag sjily tillffille se laven — nu sparsam - pid samma
lokal och substrat (se niirmare Degelius 1936 s, 94). Den 30/5 1957 besokles
fyndplatsen pa nyti, och jag gjorde da foljande iaklagelser. Pa del tidigare
kitnda substratet, en vacker och timligen grov spansk adelgran (.Abies pin-
sapo [ glaunea), kunde laven nu ej antridfas trots iveigt sokande. Diremol
fann jag den lokalt riklig och samhiillshildande (lickande flera dm?) pi en
stor, e. 17 m fran Abies viixande Sorbus aria v. incisa, vid stingslel mot viigen
{Studentallén). Den upptridde hiir pa den mot viigen viinda sidan av stammen,
tillsammans med bl.a. Physcia orbicularis och Xanthoria pariefina. Kanske vi
hir ha den ursprungliga spridningshiirden for arten? Den senare sags édven
sparsam pa en Morus alba U mudticanlis i niicheten. Efterforskningar pa andra
triid och buskar i och ulanfor Botaniska triidgarden givo negalivl resultal,

men sma exemplar av arten kunna lill andga uppmiirksamheten. Physei:a-
vegetationen ir i Botaniska tridgarden — liksom i omgivningen — rik; arter

av detta sliilkte firo, jimle Nanthoria parieting (lokall diven Parmelia physodes
och P. suleata), de vikligaste och mest framtriidande bladlavarna hir. Fol-
jande Physcin-arter antecknades .00 ascendens (allmiin, jimle orbicularis
den allmiinnaste}, grisea (lokall riklig, pa en stor alm tex. lickande stora
delar av stammen), migricans (flerstides men tydligen ej allmiin}, orbicularis
fallmiin, jfr ovan), pulverulenfa (sparsam men bla. sigs ett mycket storl
fertilt ex.). lenelle (inom tridgarden sparsammare in den nirstiende ascen-
dens men utanfor ibland timligen viklig); utanfor triidgirden dven aipolia och
stellaris.
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Pa Solberga kyrkogard antriffades Ph. elaeing 128 1933 av A, H. Magnus
son. Enligt Magnusson 1935 (s. 123] viixte den har vid basen av en alm pa
den mot sider vettande sidan invid viigen, som gar forbi kyvrkogarden. och
lackle atminstone elt par din®. Sjalv hade jag tillfalle att 4/6 1938 iakttaga och
sumla arten pa denna lokal. Den 22/8 och 15/9 1957 besokle jag anyo lokalen
och antecknade foljande. Arten forckom pia tvi almar mgaende i den rad av
olika slags trid. som for ¢. 100 ar sedan planterals utmed vigen innanfor
muren (i dldsta delen av kvrkogirden). Pi den ena almen var den rikhig mot
basen av den mol landsvagen vanda sidan av stammen (tackande en samman-
lagd vta av dtminstone 10 dm?), men enstaka exemplar antraffades aven hogre
upp (Hll e. 2 m frin marken} samt pa den inat vinda sidan av stammen: fi
andra lavar forekommo pa dessa vtor (bla. Xanthoria pariefina lTokalt riklig,
Lecanora Hageni, Physcia ascendens och Ph. orbicularis). Pa den andra (invid
staende; almen sags Ph. ¢lacina bloll viterst sparsam och nara basen. Almen
var det rikast representerade tridslaget 1 raden runt de dldre delarna ay kyrko-
giarden och forekom i olika aldrar. Den bar en rik lavvegetation (liksom ock
ovriga triidslag: lind, histkastanj. oxel. vanlig lonn, svkomorlonn. naverlonn].
De pa alm forekommande arterna anlecknades. och listan. som ¢} gor ansprak
pa fullstandighel. meddelas har som bidrag till en karakterisering av lokalen:
Lvernia pranastri, Parmelia aectabulum (ett enda medelstort ex. ster.. tyd-
ligen Hllkommet efter Magnussons besok, da arten saknas 1 Ms anteckningar
fran lokalen). P. fuliginosa. P. isidiotyla (sic!, ett enda medelstort ex., ster.),
P. suleata, Physcia aipolia, Ph. ascendens (allmin), Ph. dubia. Ph. grisea, Ph.
orbicularis (allmin), Ph. pulverulenta (d:ol, Ph. tenclla (d:o). Ramalina farina-
cea, R fastigicta, R. fravinea, Nanthoria candelaria, X, faller (lokalt riklig),
X. parietina (allmin); av skorplavar bla. Arthopyrenia sp., Bacidia luteola,
Buellia punctata, Caloplaca ehlorina, (. phlogina, Candelariella vitelling, Le-
cania cyrtella, Lecanora Hageni, L. subrugosa. Lecidea olivacea laven en
soredios typl. Pertusaria globulifera v. Henrict, Phiyctis argena: av alger
Trentepohlia wmbrina. Pa en vanlig lonn sags ock Physeia nigricans (sparsam).

Ph. elacina soktes aven pa trad (alm. ask) ulanfor kvrkogarden men for-
gives,

Ar Ph. elacinas sallsvnthet hos oss verklig eller blott skenbar? Olika me
ningar ha hir gjort sig gillande. Aven om arlens obetydliga storlek gor, all
sparsamma forckomster latt undga uppmarksumheten, ar jag overtygad om
det forstnamnda alternativels riktighet. Arten upptrader namligen pa en typ
av standorter starkt stoftutsatta trad vid vagar, gardar o.dyl. —. som varit
foremal for ingaende undersokningar i lichenologiskt hanseende 1 Svdsverige
{fav Almborn, Magnusson m.fl.}.

Denna Physcic-art ar e med sikerhet kind fran vara grannlinder (hetr.
en gammal uppgift fran Danmark se Lyvnge 1935 b s. 231}, Enligt nuvarande
kinnedom borjar den upptriada forst 1 Mellaneuropa, dar den dock 1 stort sett
svnes vara sallsynt. De svenska forekomsterna aro tyvdligen resullat av lang-
spridning och jimforbara med tex. upptradandet av Parmelia dubia vid Upp-
sala (se IHasselrot 1945 s, 238—241). Vad [orekomsten i Bolaniska tradgar-
den i Visby betraffar kan man tinka sig — lika girna som en vindspridning -—
en invandring genom minniskan, 1 samband med inplanteringen av trad och
buskar pa 1800-lalet. Enligl vad stiftsjagmastare Nils Ekberg (Goteborg!. for-
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fattare till den ovan eciterade minnesskriften. meddelat mig, far man rikna
med att en del av de i triddgirden forekommande lignoserna som unga plantor
inforskaffats frin Mellaneuropa. Diasporer av laven kunna ha med{oljt dessa.
I sadant fall skulle man ha atl géra med samma typ av spridning som jag an-
tagil betr, Xanthoria lobulata pi Island (Degelins 1957 s, 44,

Det ir anmiirkningsvirt, alt hiir ifrigavarande [orekomster i si ringa ut-
stritckning kunnat tjiinstgira som spridningshiirdar, dven niir det giiller niir-
maste omgivning; vegetativa diasporer (soredier] iiro dock rikligt forhanden
hos arten (apothecier ej antriiffade hos oss). Dylika iakttagelser kunna emel-
lertid ofta giras vid arlters utbredningsgriinser, och foreteclsen torde friimst
std i samband med 6kad konkurrenssvaghet.

Ph. elaeina piminner till utseendet om en liten Ph. orbicularis, men loberna
iro tunnare och mer tilltryekta (laven mer skorplik). Belr. viktigare skillnader
[.6. (pyvknokonidier m.m.) hiinvisas 1ill ovan citerade arbelen samt Lill all-
miinna floror och monografier (tex. Lynge 1935, Nadvornik 1947). Detsamma
giiller utbredningen utanfor Skandinavien.

Goteborg, Botaniska triidgiarden, i sept. 1957, GUNNAR DEGELITS
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Carex extensa antridfiad i Bohuslidn

I en samling kirlviixter frin Viistkusten. som av overlirare Manne Ohlander
{Gileborg) hosten 1956 inkimnades till Botaniska (ridgirden i Goleborg for
bestimning, fann jag ovannimnda Carex-art, pa svenska kallad segstarr eller
(simre namn) oOslersjostarr. Exemplarel. som nu tillhor Bolaniska tritdgir-
dens herbarium, hade samlats av O. den 3/8 1936 pa Fredagsholmen i Skaftd
socken i mellersta Bohusliin (holmen ifraga fors ibland felaktigl till Morlanda
socken): det fir viil utvecklat och biir flera strin (det Iingsta nirmare 3 dmj.



476 SMARRE UPPSATSER OCH MEDDELANDEN

Fyndet dir myeket intressant. Arten ifraga dr nimligen tidigare aldrig sedd
pa svenska viistkusten norr om Skane {(och fven i detla landskap ér den sill-
synt), Den Lillhor de havsstrandsvixter, som i Sverige huvudsakligen firo ut-
bredda utmed Oslersjons kust, och den svdliga typen bland dessa (artens nord-
griins ligger i nordligaste Uppland, se karta 399 hos Hultén 1950). Den ér
emellertid mycket uthredd i Danmark, sirskilt i de s6dra delarna ehuru fven
funnen pa niagra lokaler i norra Jylland (Nordsjokusten och Limfjorden) samt
pi Liist (se ocksa Wiinstedt 1943 s. 182—183 och karta [ig. 22}, och blev
nyligen pavisad fran en lokal i Norge, niimligen Skitoy niira Kragert i1 Tele-
mark (se Hoeg & Lid 1949 5. 87— 91). Dessa forekomster i Danmark och Norge
gora Bohusliins-fyndet mindre 6verraskande, I Finland saknas arten med
undantag for Aland., — Betr. totalutbredningen se anforda arbeten avy Wiin-
stedl och Hoeg & Lid.

[ samband med denna arts utbredningstyp kommer man att tiinka pi nagra
andra Carex-arter bundna till havsstrander. €. glareosa tillhor ocksa dstersjo-
arterna i Sverige men ir en nordlig tvp (i stort sett bunden [ill Bottenviken-
Botienhavel, se karta 345 hos Hultén). Den dir dinnu e sedd pa var viistkust,
trots alt tvi norska lokaler ligga myckel nira Bohusliins-griinsen (arten bor
alltsa efterspanas pa svenska sidanj. €. glareosa har — till skillnad fran C. ea-
tensa en vid utbredning i Norge samt i Nordens Ostra delar {(dven utmed
ishavskusten); i Danmark saknas den. — €. Mackenziei har en uthredning
myckel likartad glareosas, men arten finnes fiven pa svenska viistkusten (1 dess
norra delar) och gir utmed kusten av Oslersjon lingre mot sider (se karta
347 hos Hultén). .. distans, tillsammans med vilken €. extensa ibland upp-
triider. tillhor den sydliga typen och ir ganska uthredd fiven pi svenska viist-
kusten (liksom i Danmark och sydligaste Norge; se karta 404 hos Hultén},

Den 15/9 1957 hade jag tillfédlle att i sillskap med uppliickaren avligga ett
kort besdk pi extensa-lokalen i Bohuslin, Dirvid gjorde jag foljande anteck-
ningar om lokalen och artens upptridande.

Den hogklippiga, numera helt obebodda lilla 6n Fredagsholmen ligger vid
inloppet till Elldsefjorden séder om den stirre on Jonshorg, alllsié mellan
Skaftolandet och Orust. Vid en liten vik pa nordvist-sidan av &n, niira den
gamla husruinen, ir vixtplatsen [or €. extensa. 1 den 13—15 m breda sinka
mellan Klipporna, som hiir gar ner till vattnet, kunde en tydlig vegetations-
zonering iakttagas. Lingst ner forekom en m.elm. gles vegetation av bla.
Scirpus maritimus och Puccinellia maritima. Diarvovantor vidtog etl samhille
med dominerande Juneus Gerardi (bland 6vriga arter kunna niimnas Centau-
rium pulchelium, Potentilla anserina, Trifolium fragiferum; pa nagra slenar
riitt obetvdligl hojande sig dver marken bestod lavvegetationen av framforalll
Candelariella vitellina, Rhizocarpon constriclum och Xanlhoria parietina). Pa
den nagot higre liggande (alltsi torrare) marken omedelbart intill vidtog ett
samhbiille med dominerande Carex distans (blund dvriga arter tex, Cenlaurinm
pulehellum, Plantago maritima, Potentilla anserina: pia hiie forekommande
ligre stenar bla. Candelariella vitellina, Lecanora atra, Parmelia [uliginosa,
P. pulla, Physcia tenella v, marina, Rhizocarpon constriclum, nagol Xanthoria
parictinag). Det var i detta bialte, ailtsa bland rikligt upptridande €. distans,
som (. extensa [orekom. Den sistniimnda arten var sparsam pa lokalen (ett
20-tal frukthiirande stran iakttogos), men genom sin tydligt grigrona firg



SMARRE UPPSATSER OCH MEDDELANDEN 477

stack den av mot den rent grona €. distans.! Den férekommer hiir alltsia nagot
hogre upp (torrare] dn den annars brukar (dess vanliga plats i zonerings-
schemal synes vara nagot nedantor C. distans).

Man fragar sig om denna forekomst av €. extensa dr gammal eller om det
ror sig o en sen invandring av arten. Hoeg & Lid (Le.) dro for den norska
lokalens vidkommande osikra betr. vixtens dlder men uteslula e¢j mdajlig-
heten av en sen invandring (med havsstrommar eller faglar), Wiinstedl (Le.)
ritknar med, att arten i Danmark ej dnnu avslutat sin vandring mot norr.
Vad uppltridandet i Bohuslin betridffar, synes mig en sen invandring mest
sannolik. Arten ar som ndmnts sparsam pi lokalen, och denna senare ligger
timligen exponerad.

Uppdykandet i Bohusliin av €. extense kan jimforas med det av en annan
havsstrandsviixt, Atriplex sabulosa, som jag ar 1943 antriffade pa Nordkoster
i samma landskap sasom ny f6r Sverige {som vildviixande; se Degelius 1944
s. 122—123). Den har senare blivit funnen pa yiterligare tva lokaler pi Sveriges
viistkust, bada i Halland (se Segelberg 1954 s. 246—247, Hylmo 1955 s. 417—
418]. »Sannolikheten fr stor for att arten fr nyinvandrad till den svenska
vistkusten pa samltliga tre lokaler» skriver IIylmé (Le.) om denna Afriplex-art.

Goteborg, Bolaniska tridgarden, i sept. 1957, GUNNAR DEGELIUS
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Globularia cytology — an explanation

In an interesting paper on the ehiromosome numbers of the genus Globnlaria,
the Danish bolanist Larsen (1957) makes some remarks on the first correctly
determined chromosome number for a species of this genus reporled by the
present writers in 1944, Since these remarks may cast a cerlain doubl not
only on the identificalion of the material but also on the correciness of the
number itself and even the origin of the plants, a short explanation seems
appropriate.

! Héeg & Lid 1949 (s. 89): :Levende er planten friskt mirkgrinn . . .; pressede
planter far en mer gragrénn farge.» Denna uppgift om den levande vixtens firg
stimmer ¢j dverens med min erfarenhet.

S Bolaniska Notiser 1937,
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The chromosome number 2n=16 reported by Live & Love (1944) for the
species (. vulgaris was determined on material collected in a field at the Tuna
area of Lund by the wrilers themselves. As always during the twenty vears
the writers have made evtological studies of wild material, herbarinm material
was laken from the collection, and the plant was identified as G. vulgaris by
aid of available floras, We did not know then that most of these floras take
the species in its wide sense, including also some taxa which are good species
themselves, We did not feel the occurrence of this species al Lund “slrange
as the specics in Sweden is reported to grow wild on the islands of Oland and
Gotland only”, to quote Mr. Larsen, since we could easily see that our spe-
cimens were weeds which could even have orginated from the Botanical Garden
or some other cultivated area.

Later on, when the writers went through lhe herbarium material after
having learnt about other species of Globularia, they could state that the plant
from Lund actually is not the species . vulgaris s.str. but rather the species
G. Willkommii often regarded only as one of its races. This correction was,
however, never published, but it was given to Professor G. Tischler prior to
the publication of his Chromosomenzahlen in 1950. Therefore. Larsen is mis-
taken in his statement that Tischler had “wrongly quoted” our number for
this latter species. Also, Larsen is wrong in his twice repeated statement Lhal
he had been unable to conlirm our count, since he has determined the very
same number in four collections of the species G. Willkommii.

Institul Botanique de 'Université de Moniréal, Montréal, Canada,

AsKELL LOVE and Donris Love
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Heat Tolerances of Koenigia islandica

In a detailed paper on the relation between summer lemperature and the
distribution of alpine plants in the Fennoscandian lowlands, Dahl (1951}
pointed out thal although several species usually restricted to high allitudes
and latitudes can easily be grown in bolanical gardens in more temperate
climates, many such plants do not survive more than a few years in warmer
regions without certain precautions being taken. Plants brought from the north
into a southern garden in the late summer easily survive the first winter and
commence lo grow quite satisfactorily during the early part of the next sum-
mer., When the summer heat comes, however, the plants appear lo dry out
even when being watered excessively, and if they survive, they usually succumnb
not later than the second summer in the garden, Because of this observation.
Dahl (Le.} suggested that alpine and arctie plants were restricted to their areas
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not by cempetition or other conditions usually thought Lo be the main restric-
tive factors, but mainly by their lack of tolerance to a certain maximum sum-
mer temperature. This hypothesis was supported by observations made by
other scientists. but lack of facilities prevented Dahl from testing it himself
by aid of experiments. However. by aid of distribution maps and meteorological
data, Dahl showed how isotherms for certain temperature maxima cor-
responded nicely to the southernmost limits of very many FFennoscandian
alpine plants.

Altheugh the hypothesis and reasoning by Dahl (Le.) were mainly based on
observalions on perennial plants, his calculations also included the arctie-
alpine annual Keenigia islandica. This is known to be restricled 1o the cold
regions of the north and some few high mountains in Asia and North America
south lo about the 40th parallel (ef. Live and Sarkar, 1957). The species is
met with down to sea level in Greenland and Iceland, where the lemperalure
rarely surpasses 15 —207C during the exceptionally hot summer davs, but Dahl
(Le.) showed thal in Seandinavia il is resiricted Lo the arcas north of or above
the 247C isotherm for the warmest summer days. It. therefore, seemed logical
to conclude that the species did not have tolerances enabling il lo grow farther
south than where this temperature maximum occurs. and since Koenigia is
a very frail annual producing seeds with a short storage life, there seemed
reason lo suggest that it would nol survive in areas where higher lemperalures
are the rule,

The present writers have had the opporlunity to make some experiments
with plants grown [rom seeds of Koenigia from its southernmost loecality in
North America, in the Rocky Mountains of Colorade (Léve and Sarkar, 1957).
The first populations were grown at room temperature (ca. 257C) and in a
moderately warm greenhouse (20 277C) where they grew [rom seed to seed
in four to six weeks. In these conditions the growth was very normal, although
additional light was required to prevent the plants from etiolating during the
winter months, but the length of day did not seem to affect their flowering.
Neulrality to the length of day is, of course, already indicated by the distribu-
tion area of the plant including the arclic regions as well as high mountains
as far south as the 40th parallel.

Since the first results of our cullivation of Koenigia indicated thal the plant
nol only could survive but also thrive perfectly at temperatures reaching above
the maximum postulated by Dahl (Le.), further experiments were planned in
order to check the real maximum tolerances of this speecies, which is one of
the very few annual species of the arclic regions. Varialion in lemperature
was induced by aid of a lighted healing chamber where the plants, cullivated
in pols with moist sand. could be kept for some time at constanl temperature.
As long as the heat was kepl at the same level as the maximum temperature
in the greenhouse (ca. 27°C), no effect was observed on any of the plants.
and they grew excellently and produced flowers. During the first day of
excessive lemperalure, the heat was raised to 40°C for 2 '/2 hours withoul any
adverse effect on any of the plants, and the result was the same when this
treatment was repeated for seven hours on the two following davs. During the
fourth day, the temperalure was raised to 457°C for six hours. After this treat-
ment, about Y5 of the plants in all the pots showed signs of withering at the
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top, and when this trealment was repeated for seven hours the next (fifth)
day, these individuals withered completely, whereas the other specimens
showed no defeclable effect of the heat, During the sixth day the 45°C tem-
perature was kept for only 242 hours: another /s of the original plants
withered, but no efleets were observable on the remaining '3, On the seventh
day of the experiment the plants were kept at about 25°C under very moist
conditions. None of the affected plants recovered, but the other individuals
still grew quite normally and appeared to be unaffected. When the temperature
was again raised to 45°C for seven hours on the eighth day of the experiment,
the remaining plants also dried out completely despite excessive watering. None
of these plants recovered when moved back to the greenhouse the following day.

This experimental evidence, though rather preliminary, seems lo indicale
that although the annual species Koenigin islandica prefers to grow in cold
regions and never occurs naturally south of the 247 isotherm for the warmest
days in Fennoscandia, this restriction of its area of distribution is hardly due
to a lack of lolerances to considerably higher temperatures. In facl, our
experimenls seem o indicate that the plant can flower and set seed at dis-
tinctly higher temperature and that although it is among the most frail of
annuals it can stand even very high temperatures for several davs. The experi-
ment seems (o show that other factors must restrict the plant from growing
farther south, since it survived temperalures rarely surpassed in regions far
from its area of distribution and did not succumb until after several days of
maximum lemperatures characteristic of regions of the far south. Since this
species prefers to grow in solifluclion areas where competition from other
plants is small, it may seem logical to conclude that while temperature maxima
do not restricel ils area of distribution as indicated by the present experiments,
it will be unable to compete with other plants on more slabile soils. 11 would
be premature, however, to generalize from these results for plants other than
this annual. The hypothesis by Dahl (Le.}) may well fit for all the other species
he listed, bul the resulls here presented indicate the necessity of experimental
confirmation for at least some perennials before it is accepted that the eco-
logically most important of the factors delimiting the distribution of arclic
and alpine perennial species is their inability to survive certain lemperature
maxima. As a whole, plant distribution is such a complicated phenomenon
that it is hardly likely that any one factor can be found to be generally restrie-
tive except in extreme cases (ef. Went, 1957).
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Summary

The hypothesis by Dahl that the main restrictive factors for arctic and alpine plants
in the lowlands may be high summer temperatures, has been tested on the annual
arctic-alpine species Keoenigia islandica. Since its tolerunces make it possible for this
plant 1o survive maximum lemperatures of hetween 10 and 457°C for several davs,
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the restrictive factors for this species must be sought elsewhere. It is pointed out,
however, thal this does not necessarily invalidate the hypothesis for perennial planls
although it needs experimental verification hefore it is definilely accepted.

Institut Botanique de I'Universilé de Montréal, Montréal, Canada.
ASKELL LOvE and PRIVABRATA SARKAR
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Uber eine haploide Form von Populus tremula aus Uppland

In der Salicaceen-Gattung Populus treten recht hiinfig auch unter natiirlichen
Verhiiltnissen meiotische Storungen auf, was eine betriichtliche Varianz der
Valenzstufen zur Folge hat.

Die erste Publikation iiber Chromosomenzahlen einer haploiden Populus
tremula {und P. canadensis) stammt von Graf (1921). Er gab an bei Populus
tremula haploid 4 Chromosomen gefunden zu haben, was sich spiter jedoch
als unrichtig herausstellte. Weilere Angaben iiber Chromosomenzahlen von
P. tremuda machen Blackburn and Harrison (1924} und stellen hierbei fiir dicse
Art die Zahl diploid 2n =38 fest. Weitere Chromosomenziithlungen am gleichen
Objekt wurden von v. Weltstein (1933) anlisslich einiger Kreuzungsversuche
in der Gattung Populus vorgenommen und ergaben fiir P. {remula cbhenfalls
das Resultal 2n=138. Die beriihmle Gigas-Pappel. von Nilsson-Ehle (1936) auf
Lillo entdeck!l, wurde von Miintzing (1936) in zytologischer Untersuchung als
triploide Form festgestellt. Hier traten in der Anaphase I und Metaphase 11
+ 57 Chromosemen in Erscheinung. Die Metaphase 1 zeigte eine Reihe von
Trivalenten neben Bi- und Univalenten, Weitere triploide Formen von P, [re-
munla wurden von Blomgvist (1937) in Medelpad und Melander (1938] in Norr-
bottens Tin gefunden. Beide Formen wurden von Tometorp (1937) zytologisch
untersucht. In nachstehender Tabelle sind die wichtigsten zytologischen Unter-
suchungen fiir diese Art zusammengestellt:

Populus tremula

n 2n
haploide:
47 Graf (1921)
diploide:
19 38 Blackburn and Harrison (1924}
38 v, Wellstein {1933)
19 a8 Miintzing (1936))
38 Johnsson (19401
triploide:
+ 57/2 *57 Miintzing (1936)
+ 57 Tometorp [1937)
+57 76 Johnsson (1940)
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Fig. 1. Populus tremula. haploide Form aus Uppland
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Von Interesse scheint die auf der Abbildung gezeigte Populus tremula zu
sein, Sie tral spontan in freier Absaat in Enebyberg (Uppland] auf und ist
besonders augenfillig wegen des geringen Wuchses und der ausserordentlich
kleinen Laubblitter. Die in Carnoy flixierten und mit Orcein gefiirbten Wurzel-
spitzen haben Chromosomenzahlen von 2n— +19. Die Pflanze ist 6 = 1 Jahre alt,
die Blattoberfliche beltriigt 3,6 £1,1 em?* gegeniiber 1551225 em® diploider
Individuen und hat eine Hohe von 55 em. Augenfillig ist der slrauchartige
Wuchs der Pflanze sowie die zugespitzten Blitter, also eine Form wie sie von
Jugendstadien der Aspe bekannt sind. In der Umgebung, Pinns silvesiris und
Betula verrucosa und B. pubescens sind hier zusammen mit Populus tremula
waldbildend, konnte trolz intensiven Suchens kein weiteres Exemplar dieser
Form gefunden werden. — Herrn Lunell, Enebyberg, danke ich fir das Uber-
lassen des IFundes.

Stockholm den 20, juni 1957, HaNS TRALAU
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Fig 1. Vita blabar frin Klockarberget.

Nytt fynd av vita blabdr i Vdstmanland

Ett nytt fvnd av vita blabar har gjorts i Skinnskatteberg, ett litet samhalle i
norra delen av Vistmanland. Vixtplatsen heler Klockarberget och sjilva plat-
sen, dar blabarsrisel vaxer, dr typisk morinmark. Biren viixer kring en gam-
mal stubbe, som dir helt éyverviixt av mossa och blabiirsris. Skogen runtomkring
bestar av blandskog, barr- och lévirid.

Skinnskatteberg, sepl. 1957. OLLE DANIELSSON

Epipogium aphyllum i Visterdalarna

I Visterdalarna ar Epipogiaum aphglium kind fran tva lokaler: Transtrand,
Millarssiitern oeh Jirna, Vansherget (Almquist 1949, sid, 204, Det forstniimnda
fyndet, som gjordes ar 1932 pa fibodvallen, har jag tidigare beskrivit 1 denna
tidskrift (Lundberg 1947, sid. 383). Jag skall hiir redogdéra for lokalen vid
Vansbergets fabod och for tvic nya lokaler 12 km soder dirom vid kil
fallets fabod.

Hosten 1940 fann fru Lisa Persson Epipogium aphyllum ca en km nordviist
om Vansbergets fibod viister om sjon Van i Jarna socken. Det var 7 eller 8
blommande exemplar, som viixte Hitt tillsamman, som om de vore planterade
i en blomkruka. Filjande ar blommade Epipogium dter pa samma stille, men
blommorna stodo da ej sa Eilt som forsta aret. Detta ar tog fru Persson elt
exemplar, vilket fotograferades och avbildades i Mora Tidning. Samlidigl
publicerades en kort notis om fyndet {Mora Tidning nr 104 sid. 4 1941, Se-
dan dess har fru Persson aterfunnit Epipogiim varje ar utom 1956, da mga
blommande exemplar kunde upptickas. Antalet har varierat mellan 5 och 8
och de ha i allmiinhet kommit upp pa nya stillen varje ar inom ett omrade
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av omkring 100 m2 1 ar besokle jag platsen den 29 juli, men dia kunde ingen
Epipogium iakllagas. Mojligen gjordes besokel en eller tva veckor for lidigt.

Ar 1943 upptickie Alfred Kristiansson fyra blommande exemplar av Epipo-
girm ca en km nordviist om Kilfallets fiibod. vilken ligger omkring 1,5 km
soder om Vanshergets fiibod. Tvi av dem hade fyvra blommor och voro dver
Ivi dm higa. Ilerr Kristiansson har sedan bestkt denna lokal varje ar utom
ar 1956 och varje ging funnit blommande exemplar. Antalel har varierat men
ej varit mindre dn sex, 19t ar riknade han till dver 50, av vilka 30 viixte
i en mycket tit grupp.

Nigot dr senare, lroligen fr 1945, fann herr Kristiansson Epipogium pi en ny
lokal, belagen viister om Kilfallets fiibod vid Ovre Kilfallskiillan., Iir har
Epipogium aterfunnits niistan varje ar (inget bestk gjordes 1956). Antalet
exemplar har varierat mellan 1 och 6.

Ij heller pa dessa bada lokaler ha blommorna kommit upp pa samma stil-
len ar efter ar. Ibland éir blommorna knappast synliga dver mossan, och
ibland kan stiingeln mita tva dm eller mera.

Den 17 augusti i ar hade jag tillfille att tillsammans med herr Kristiansson
gbra ett besok pa dessa hada lokaler. Pa den forsinimnda. som iir ca 60 m
lang och 5 m bred, funno vi sex exemplar med 1—3 blommor; pa den sist-
nimnda, som ir ungefiir hiillften si stor som den firra, ett exemplar med tre
blommor.

Dessa tre Jiarna-lokaler {or Epipogium dro ganska sumpiga. De lva forst-
niimnda ha pa de senare dren Overviixts och beskuggats av bjork och gran,
vilket haft till f6ljd, atl antalet blommande exemplar minskal. Lokalen vid
Ovre Kilfallskiillan fir mera dppen, men iven hiir forekommer hjork och gran.
Omedelbart nedanfor kiillan dr det myeket fuktigt, och fuktigheten minskar
it sidorna och nedal. Epipoginm har ej iakttagits pa de fukligaste stillena,
utan den brukar viixa pi mosstuvor eller pa andra ej alltfor vata platser.

Det ir ej vanligt, att Epipogium iterkommer ar efter ar under si ling tid
pa samma lokaler.! Jag undersokte dirfor lokalen vid Kilfallskiillan niirmare,
och vid mitt besok dir den 17.8.1957 antecknades forutom bjork och gran
foljande fanerogamer och kiirlkryptogamer:

Majanthemum bifolium
Melampyrum silvaticum

Athygrium filix-femina
{_arex echinata

Equisetum arvense
silvaticnm

pauciflora
Chrysanthemum leucan-

themum
Cirsium polustre
loralliorrhiza trifida
Deschampsia cacspitosa
Empetrum nigrum
Epilobium palustre

Geraninm siloaticum
Gieum rivale
Hieracium ivulgat) cala-
tharium *
Lastrea dryopteris
Linnaca borealis
Listera ecordala
<ot

Melica nutans

Orchis maculata
Oxalis acetosella
Parnassia palustris
Plhleum alpinum
Pinguicula vulgaris
Polygonum  viviparam
Patentilln erecta

L Frisendahl anfir tre exempel pa blomning ar efter ar: vid Oppmannasjon i
Skiane pa 1850-lalet. Frosiker i Vastmanland 18421848 och vid Ostersund 1880—
1910 {Frisendahl 1910 sid. 92, 94, 99).

* {verisim.) det. S. Nordenstam.
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Pyrola minor Salix sp. Vaccininm wvitis idaea
seennda Solidago virgaurea Veronica officinalis

Rannncnlos acris Trientalis curopaea Viola palustres

Rubus saeatilis Vacernium myrtillus

Av dessa aro toljande 9 ¢) forut namnda 1 samband med Epipogium 1 Da-
larna (jfr Samuelsson 1917, sid. 80. 81. Arwidsson 1926, sid. 163—165, Lund
berg 1947, sid. 385):

Carex pauciflora Empetrum nigram Listera ovata
Chrysanthemum leucan- Equsetum arvense Parnassia palustris
themum Geum riwvale Pinguicula vulgaris

Cirsitum palustre

Pa den norra lokalen. som heskuggas av uppvaxande bjork och gran, domi-
nerar Athyriwm Jiliv femina. Har gjordes mgen fullstindig mventering, men
artantalet var har ej sa stort som vid Kilfallskallan. Som nya antecknades
Lastrea phegopteris och Paris quadrifolia.

Foljande mossor msamlades vid Kilfallskiallan (levermossorna bestimda av
Elsa Nvholm, ovriga av Stig Waldheim :

Aulacomninm  palustre Mninm pseadopunctatum Rhytidhadelphus triquetrus
Buarbilophozia Iycopo- — rugicnm Riccardia pinguis
dioides Paludella squarrosa Scapania undulata
Brachythecium salebro- Philonotis fontana Sphagnum parvifolinm
snm Pleurozium Schrebert — plumulosum
Brywm psendotriguelram Polytrichum commune — Warnstorf[it
Callierqon stramineum Ptiliwm erista-casteensis Tomenthypnum nitens
Dicrannm majus Rhgtidiadelphus squar
Hylocomium splendens rosus

Epipogivm ar uppgiven for nagra lokaler 1 sodra delen ay Vinjans socken
¢j langt fran Vansberget. Det ar Finngruvans, Kattho och Landbobyvns be
sparingsskogar (Almquist Le.j. Om forekomsten 1 Kattho besparingsskog skri-
ver Vesterlund (Vesterlund 1918, sid. 23):

*Aldrig har jag dock sett skogsitun blomma sa rikligt som forliden som-
mar 1916/ pa RKattbo besparingsskog ' i sodra delen av Venjans socken. Da-
larna. Inom ett mycket tatt granbestand av ungefar 2 hektars vividd riknade
Jag darstades icke mindre an ett femtiotal blommande exemplar. Nagra stjalkar
hade anda tll fyra blommor. Tva a tre ar annars del vanliga. Mindre exemplar
hava ofla nog blott en blomma.

I allmanhet upptrida de blommande exemplaren enstaka, men har fann
Jag pa ett stille en hel bukett av atta stycken.

Hir liksom vid Vansberget och Kilfallets fabodar har Epipogium upptratt 1
tita grupper. De fem exemplaren fran Millarssadern 1 Transtrand stodo ocksa
tatt (Lundberg lLe). Ett liknande exempel fran Pesisvare 1 Jukkasjarvi an-
fores av Sernander (Sernander 1928, sid. 486). IHan skriver: - Epipogium-
bestandet upptog en mycket liten flick pa omkring en kvadratdecimeter av

' Vaster om Brinthodarna.
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14 niira varandra stiende stiinglar, ovisst om hur manga individ de represen-
terade-.

Det dr troligt, att det i dessa fall ror sig om for forsta gangen blommande
individ. Efter groningen tillviixa de underjordiska delarna omkring gronings-
platsen, och niir den forsta blomningen figer rum, har rhizomel ej hunnit viixa
s langt Stinglarna komma dértor att sta titt. Rhizomet viixer sedan perifert
och breder ut sig dver allt stirre yta, vilket har till f6ljd, att stinglarna komma
upp glesare och glesare fir varje ar. Si har utvecklingen tydligen varit vid
Vansbergets fibod.

De blommande exemplaren skulle alltsid vara delar av ett och samma individ
{(d.v.s. vara en klon). Detta skulle kunna ge en férklaring till den diliga frukt-
siitttningen hos Epipegitm (hogst 1 %o enl. Frisendahl 1910, sid. 104).

Kungiilv, oktober 1957, FoLKE LUNDBERG
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— A second supplement to the monograph of Acarospora with keys, Gileb.
k. Vel o, Vill.-samh. handl. Foljd 6, ser. B, 6: 17, 34 s,
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Fries, M.: Bensjoomrddel i skogshistorisk belysning. NST. 527—559. Zusam-
menfass. 535557, 1 bil.
sFimbulvintern» ur vegetalionshistorisk synpunkl. Fornvimnen. 5 10,

HierymQvisT, H.: Kulturviixternas ildsta historia i Sverige. Slat. Naturv,
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producing three-winged and one- and four-winged abnormal pollen grains
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v, ZINDEREN Bagker, E. M.: A pollen sequence in Soulh Africa. GP 12,
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Se diiven nr 14, 542, 549, 561, H66.
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Axprixn, F.: Kloratskada i samband med blastdodning. SV Viixiskvddsnot. 20,
30—31.
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SV Viixtskyddsnot, 20, 39— 41
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Lantbr.-hogsk:s baljviixtlab,, forhbandsmedd. 6, 15 s.

BioreLunp, G, U, och NiLsson, O.: Potatisodling, Stockholm, 184 s
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Sv. Betodl, Centralfor:s tidskr. 19, 10—16.
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—  Vixtnaringstillforselns inverkan pa markens bordighet belyst med nya
undersokningsresullat. Vixtnaringsnytt, 5 44—48.

Froter. K. Comparison hetween the action on fibre flax and weeds of nibro-
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mary 17,
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Proc. 3rd Brit. Weed Control Conf. 1, 207—210.
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—  Markvird, Handbok om vaxtniring 111, 66 s
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Sv. frotidn. 25, 118—121.

Practical aspects on tetraploid clover. Proceed. Seventh Intern. Grassl
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KiviMAE, A De viktigaste betesviixternas sockerhalt under betessiisongen. NJ
38: 1, 12—30,

LuNpsrLAaDp, k.: Koppar som vaxinarmgsamne. Vaxinarigsnyit, 4:1216
Mikroclementforskningens historia i Sverige, S5J 60—64. 537, summary
20—30.

— Nalrium som vixinaringsamne. Vaxinaringsnyil, 3. 23 26

LuNperap, K., och Erman, P Svenska Kalkmingsiorsok. Vixtnaringsnyil
Ly 7—11,
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summary 171 173,

Manser. R.: Studies on seed-setting and seced yield in oil flax. Tomelilla, 139 s,
{Diss. Helsinki.)

MATTSON, S.: Phosphale relationships of soil and plant. XIII. POy as a Ca
precipitant in cation exchange systems, KLA 22, 101—106.
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anst, 31, H1—17, summary 7.
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$12—4122.

NiLssoN. P. E.: Some characterislics of the silage microflora. Areh. f. Mikro-
biol. 24, 396 411,

NiLssoN, R, Torn, L., and RypiN, C.: Studies on fermentalion processes in
silage. The role of temperature. Arch. f. Mikrobiol. 23. 366—375. Zusam-
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NILSSON-LEISSNER, (.0 Flyghavren — en fara fir var viixtodling. Hush.-siillsk:s
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—  Om introduktion av nya kulturviixter i lantbruket. Lanthruksveckan,
89—99,
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123.

— Investigations on denitrification in soil. AAS 6, 195 228,
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ST 60 64, 175 210, summary 207209,

OLsSEN, O, B.: Jorden lever, Stockholm, 115 s.

PrrssoN, Brita: Undersikningar rdrande insektpollinerade kulturviixter. 111
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181, summary 180.
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109, 405 410,

POHJAKALLIO, O.: Samarbetsproblem for forsknings- och férstksverksamhel
rirande viixtodling i norra Finland, Norge och Sverige. NJ 38: 1, 2029,
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PUUsTIARYL, V.: On the factors resulling in uneven growlth on reclaimed lree-
Tess fen soil. AAS 6, 45-—63,

Rypin, C.. Nimsson, R, and Torn, L. Studies on fermenlation processes in
silage. The effecl of various carbohydrates as supplements. Arch. f.
Mikrobiol. 23, 376 384, Zusammenfass. 384,

ScHLICHTING, L., und WiIKvLaNpeR, L. Studien iiber Gyllja-Boden, IV, Kuorze
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StHLBOM, ESTHER: Arsenik i potatis. SUT 66, 199—201, summary 201,
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marksbeten. SJ 7175, 119—134, summary 133134,

— Undersikningar over belningens inflytande i tre naturbeten, SJ 71 75,
97—118, summary 115 117,

STEEN, L. och WarLpmaa, K. Agrogeologisk-bolanisk forundersikning i beles-
kultiveringsforsokel vid Rodningsberg. SJ 65—70, 37--54, Zusammenflass,
51 53, 3 figg. ut, text.

TrirN, K.-G.: Forsok med hostrag i Norrland., 85J 73, 65—495, summary 93 95,

TorsseLL. B.: llostoljeviixternas oOvervintring 1954 55 i Uppsala och Stock-

holms lin. Forsok och Undervisning, utg. av Upps. lins hush.-sillsk..
85—105.

— Nir inlriffade vinlerskadorna i hostoljeviixtodlingarna 1955—19567 Sy,
frotidn, 25, 88—93.

TorsTENSSON, G.: Jordens humusproblem. Lanthruksveckan, 6575,

Vantras, K@ Forms of phosphate in Swedish soils and their availability to
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193—208, summary 207,

— Luserncirkuiationen vid Ultuna 1937—1955. KSLT 95, 209-- 246, summary
245246,
Weed control research and development in Sweden, Proc. 3rd Brit. Weed
Control Conf. 1, 141 164,

— Viixtodlingsproblem. Lantbruksveckan, 51—65.
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visning, ulg. av Upps, lins hush. siillsk., 2535,
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Vixiforidlingen och vart jordbruks utveckling. SUT 66, 337—318. sum-
mary 345—348.
Se iiven nr 238, 277, 279—80, 282 a, 286, 291, 297, 462, 518.
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ArRNBORG, T.: Mark och vegelation inom Bensjéomridel saml nagra synpunk-
ter pa friidslagsvalel. NST, 560—597, summary 595—596.

—  Tridplantornas rotsystem 1. 58T 54, 95 —106.

BIOREMAN, E.: Om lagring av tall- och granplantor. NST, 465—183, summary
481483,
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Centralbl. 75. 265—286.

BiArrinGg, U.: Groningsprocenten hos kustiallens fré i forhallande till inlands-
tallens fro i Halland. SST 54. 423432,
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96-—18.,

Variations in the widths of the annual rings in pine and spruce due lo
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Tree-Ring Bull. 21, 21—24.

ExLuNDH EHRENBERG, CARIN, and Sivak, M.: Flowering and pollination in
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23—127.

GUSTAFSSON, A.: Skoglig viixtfiridling: teori och prakiik, NST, 45656—164.

HALDEN, B.: Skogsmarken. Handledn. i skogshushalln,, 5 uppl., 15 62.
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2392449,
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SST b4, 7503,

—  En beaktansviird granproveniens. SST 54, 275—289,
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ziicht, 5, 181—185, summary 184—185, résumé 185,
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trid. Bestimningsoversikter. Handledn. i skogshushalln., 5 uppl., 63 157,

LANGLET, O.: Arftlighet och viixtféridling. Handledn. i skogshushalln., 5 uppl.,
277292,
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Skogslandet. Nal i Vb, o. Nb., 266—282, 1 pl
Skogssamhillen. Handledn, 1 skogshushalln., 5 uppl., 158—180.
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Fries, T. M.: Linné, Lefnadsteckning. Personregister utarbetat av HANS Kroox.
Uppsala, 31 s.

Forteckning dver nordisk jordbrukslitteratur 1954, Sammanstilld ay 1. Tonx-
ovisT m.fl. NJ 37: 3. 160—252,

Forteckning over nordisk jordbrukslifteratur 1955, Sammanstilld av I, TOrN-
QvisT m.fl. NJ 38:2, 53—133,

Gnross, H.: Die palynologische Forschung in Deutschland, GP 1:2, 119 —126.

HarnsmovisT, He: Otto Gertz 1878 1948, Ber, d. Deulsch. Bot. Ges. 68a, 153 155,

—  Svensk Botanisk Litteratur 1955, BN 109, 446—472,

HAKANSSON, A Svanle Murbeck 1859 1946, Ber. d. Deulsch, Bol. Ges. 68 a,
187 —188.

HARD AV SEGERSTAD, I".: Johan lirikson 21/5 1862-17/9 1938, I'n minnes-
teckning. SBT' 50, 235—245.

KrLAus, W.: Abschied von Elise Hofmann, GP 1: 2, 115118,

v. LiNNE. C.: Det foriindrade kiket. Valda avh. av C. v, Linné uig. av Sv. Linné-
Sillsk., nr 24, Overs. fr. latinel av 1. HacLesn, noler o. efferskrift av
T. FrEpRARY, Ilkenis, 17 s,

Gronsakstorget, Valda avh. av (. v. Linné utg. av Sv, Linné-Sillsk., nr. 25,
overs. fr. latinet av A. 1L UGtLA, noler o. efterskrift av T, FREDBAR).
Ekenis, 21 s,

NiLssox, A.: Foreningen Landskronalraktens natur. Redogirelse for verksam-
heten under ar 1953, SkN 43, 113 —115.

NiLssoN, J.: Nils Hjalmar Nilsson 1856—1956. SU'T 66, 324 336, Ingl. transl.
332—336.

Pike, KATHLEEN: Australinn investigalions on pollen morphology, GPP 1: 2,
155 156,

PAHLMAN, A.: Om Thorild Wulifs nalurhistoriska bibliotek. PFA 56, 197—201.

SirrLER, C.: Nouvelles palynologiques de France. GP* 1:2, 156 157,

Societas pro Fauna ¢l Flora Fenniea, [Sammankomster ar 1955.] SBT 50,
201—243.

Statens Naturvetenskapliga Forskningsvad: Aktuella  utveeklingslinjer  inom
naturvetenskapen. Biokemi. Bolanik. Genetik. Med bidrag av G. FHREN-
svinrp. F. FAGERLIND, M. G. StALreELT. N. FRIES och A MiNTZING. Stal.
Naturv. Forskn.-rfids arsbok 9, 156—159, 218 235,

Svenska Botaniska Foreningen. |Varutflykt, Sammantriiden,] SBT 50, 254 256,

Svenska Vixtgeografiska Silllskapet. [Sammankomster ar 1955.] SBT 50, 253

ToKUNAGA, 5., and YAwMAsakr, J.: Palynological investigations in Jupan. GP
1:2, 157—159.

Weimarck, H.: Nils Heribert Nilsson., Fysiogr. Siillsk. forhandl. Lund 26,
41%F—44%, 1 pl

Se diven nr 6, 259, 330, 376, 444, 116, H18.



wil.

LU R

SVENSK BOTANISK LITTERATUR 1056 ala

Tilldgg till Svensk Botanisk Litteratur 1955

BexaTsson, A, HELrovisT, ., och SELLGREN, K. Ao Bespruining mol ogris
och potatisbladmiogel, JGD 12 (1956, Ir. 19531, 159166,
Bairrve. G Fixering av atmosfiiriskt kviive. FPorsok i sand wtan och med till-

sals av halm eller stiirkelse samt i enbart halm under sterila och icke

sterila betingelser i sdviil ljus som mdérker. Lanthr.-hogsk. baljvixtlab.,
firhandsmedd. 5, 20 s,

Brorrixg, K.: Virusgulsol hos betor, JGD 12, 148157,

Fer~ovist, L: Jordlri odling av tridgardskultur. JGD 12, 136 142,

Fromx, R.: The systematics of the gymnosperms. A century of progress in the
natl. sci. 1833 1953, publ. in celebr. of the centenn, of the Calif. Acad. of
5ci., 5. Francisco, 323403,

I'vies, B L. Three new Annonaceae from Panama. Ann. Missouri Bot. Gard.
42, 151—152.

Gapp. [ Germinalion of seed of New Zealand browntop. Agrostis tenunis Sibth.
Proe. Intern, Seed Test, Ass. 20, 29—15.

GraxsTrOM, B.: BEonkurrens melian kullurviixter och ogriis. JGID 12, 8895,

HyLANDER, N.: EU obeakiat svenskt fynd av en nordamerikansk vallfréinkom-
ling. Plantago Rugelii Dene. Acta Soc. pro Fauna et Flora Fenn. 72: 9,
6 s.. summary 6.

Lanssox, R.. och TorsseLL, B.: Overvintringsproblem i hostsadda gridor, JGD
12, 76— 8%

LunnpirLan, Ko Resultal av forskning och forsok rirande koppar och mangan
i svensk vixtodling, JGIY 12, 70—75,

Tasst, 0. Fuktighelsproblemet i skogsmarken, belyst av svensk forskning
under ett halvt sekel. Medd. fr. VirmL o. Orebro lins (6r. skogsv.- o.
kolareskol. & Gammelkroppa, 35 46,

WEmarck, H.: Natur och viixtviirld i Vittsjo. V. Goinge Hemb.-for:s skrift-
serie 3. 44 s.

H. HIELMQVIST.


http://li.lAr.i-VK

BOTANISKA NOTISER 1957 - VoL. 110 - Fasc. 4 © LUND

Litteratur

Cart. P. Swanson: Cytology and evtogencties. 596 sid. — Prentice-Hall. Inc.
Englewood Clifts, N. J.. april 1957, — Pris doll. 13.75.

Detta ar en ganska vilkommen bok. Vi ha under senare ar fatt ganska manga
nya Lirobocker 1 genetik med ett innehall motsvarande ungefir vad som kan
fordras ill 2 betvg 1 fil. ambelsexamen men ¢) mera, for mera avancerade
studier ha sammanfattande arbeten med undantag av Goldschmidts Theoretical
genetics knappt annat in rorande specialomraden kommit ut. Och med liro-
bocker i evtologi ir det Klent bestiillt, med undanlag av Whiles Animal cytology
and evolution. 1 ett forord sager forfattaren -this book brings logether in
integrated fashion the findings of cellular morphology, behaviour, physiology
and biochemistry. which have been grouped under the general term »evlo-
logy-. and then considers these data in their relation to inheritance and
evolution.» Bokens innehall dr med dessa ord angiveb.

Som forfattaren sjaly upplyser om hestar bolken av tre delar. De fyra [orsta
av de 18 kapitlen ar ay mera oversikihg natur och meddela elementiara fakia
1 genetik och kromosomforskning. Man finner framstallningen vara modern.
bla. aterfinnes tex. D von Wettsteins elektronmikrofotografier av kloroplast
fran normal Kornplanta och rantha-mutant. Sedan 6ljer bokens huvudinne-
hall, som ulgores av nio kapitel, vilka visserligen aro ganska utforliga men
darfor naturligivis e) ha handbokskaraktar. kapitlet om kromosomstruktur
har salunda 43 sidor och som speciallvper av kromosomer behandlas har lamp
borst- ¢ch spollkortelkromosomer jamte accessorisha, vilka senare kallas
supernumerary. De senare fa blott tva textsidor. De flesta spectalkapitlen ha
ungefar samma storlek som detta. De aro skrivoa pa ett Iattforstacligl satt
och ge tillsammans en Littlast, rikt tlustrerad sammantaltning av den moderna
forsknigen. Kapitlet om variationen av kromosomernas struktur och antal
komplelteras av ctl. som behandlar strukturella olikheter och poly- och ancu-
ploidi T kapitlet om kromosomernas rorelser hehandlas utom rorelser 1 Kirn-
spolen dven utforligt sadana inom Kkirnmembranen. Kontraktioner, spiralisa
tion och synapsis. - Crossing over and chiasma formation- Kapitlet behandlar
dven letradanalys hos Newurospora och aven motsvarande forhallande (Lex.
transduktion) hos bakterier och virus. Bellings hvpotes anses markvardigt
nog ge den mest sannolika forklaringen till vanlig crossing over; manga fors-
kare ha ansett den osannolik eller rent av utesluten. 1 starkt omstridda fragor
refererar forf. olika meningar opartiskt, utan att sjaly taga bestimd stand-
punkt. Kapitlet kallat »Variations i chromosome hehaviour: innehaller mye-
Ket av det mest frappanta i evtologin: endomitosis, diminution och climina
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tion, preferential segregation (rittare viil pref. non-disjunction, del giller t.ex.
accessoriska kromesomer hos rig) m.m. Kapitlet om spontana och inducerade
kromesomaberrationer behandlar édven riilt uiforligt inverkan av strilning och
kemikalier pa kromosomerna, ett omride diir forfatlaren sjily varit verksam;
det jir en vilkommen sammanfaltning. Kapitlet om kiirnans och kromosomer-
nas kemi dir diiremot kortare. Slutligen behandlas »kromosomer och gener»
viitt utfaorligl, det diskuteras olika moderna uppfaltningar av genens natur
och storlek, mulationers framkallande, Ae-DC effekt i majs. Andra hithorande
aspekter behandlas snéivare.

De sista kapitlen, som férfattaren sjilv erkiinner mera kortfattade, ge dock
utforliga litteraturanvisningar. Evolution av karvotyper och konsbestimmande
mekanismer, kromosomaberrationens och poelyploidins roll 1 evolulionen samt
apomixis och partenogenesis ha alltsi fatt en annorlunda, mera Oversikllig
behandling fin den rena cytogenetiken.

ArTUR ITAKANSSON

Pierre DansEreAU: Biogeography. An ceological perspeetive. — The Ronald
Press. New York. 19537, Pris 7.50 dollars.

Amerikanska lirobocker i botanik har visat sig ha eft ganska begrinsat in-
tresse for skandinaviska universitet, eftersom de i vanliga fall skrivils for eft
stadium, som stir nagonstans mellan Liroverket och ett-betygs-kursen. I andra
fall ir de tor specialiserade, och grundliga Gversikter fir ett hogre stadium
finns endast for eft fatal omraden, tv ingenstans i den Nya Virlden studeras
alla bolanikens faser si i detalj, som man anser nodvindigt i Sverige innan
specialiseringen borjar. Dock har amerikanska biologer skrivit nigra av de
forniimsta Lirobicker, som finns tillgingliga for hogstadiet, huvudsakligen
inom evolutionens och vixtgeografiens dominer. En kurs i genetik utan
Dobzhanskys och Stebbins Gversikter vore ofullstiindig, och en bolanik-kurs
utan Stebbins och Cains bocker kan knappast anses vara modern.

Den nyva bok om biogeografi, som Pierre Dansereau just publicerat, ser ut
alt tillhora den grupp av litteratur, som nog kommer att anses oumbiirlig i en
modern botanik-kurs. Eftersom dess perspektiv ir si bretl, att det inkluderar
alla sidor ay den moderna viixtgeografien och ekologien, ger den en grundlig-
gande information av det slag som knappast finns annorstiides, pi samma
ging som den ger detaljerade diskussioner, vilka 6r lisaren betydligt lingre
in i ekologiens »djunglers fn tex. Cains i dvrigt utmiirkia bok kunde gora,
di den publicerades for niira etl och ett halvt artionde sedan. Pa mindre iin
300 sidor far lisaren hos Dansereau forst lira sig alla de manga grundliy-
gande teser och termer, som den moderna biogeografien rir sig med, och sedan
de flesta av de detaljer, som kinnetecknar nulidens studier av vixternas
distribution och historia, bioklimatologi, synekologi och autekologi, sa vil som
minniskans och landskapets samspel. Ett otal exempel ges i klargdrande syfte
fran olika delar av viirlden. eftersom forfattaren personligen och mera ingiaende
Kinner till flera virldsdelar dn de flesta andra nu levande vixtgeografer. Bilder
och upplvsande diagram pryder néistan varje sida av boken. Tyvirr verkar del
som om ganska manga av bilderna kopierats fran fargfotografier, varfor de
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har forlorat i skiirpa i reproduktionen, men leckningarna tllhor det biasta som
tryckis 1 bolaniska larobocker.

Alt ge en detaljerad oversikt over denna val skrivna och koncentrerade laro-
bek skulle ta allt for myecket plats. och en diskussion av dess mera speciella
drag. sirskilt forfattarens kanske e alltid konvenlionella dsikler, kunde {ora
oss allt for langl ifran de annu kanske e fullt vederlagna grunderna for som-
liga av de olika vixtgeogratiska och ekologiska hypoleserna. Aven om forfal-
taren har lvekals forvanansyvart val att undvika att ta bestimd stallning. da
han ger lasaren nodvandiga upplysningar om biogeografiens manga faser. har
han dock satt sin tyvdliga prigel speciellt pa kapitlet om autchologi och 1 svn-
nerhet pa dess tre slatartiklar om populationens struktur. dess tilltalle till
utveckling. och lagarna om ekologisk lamplighet, eftersom han sjaly bidragit
1 sa hog grad Ul studierna av just dessa fenomen.

Danscreaus Biogeografi ar en bok, som man vill rekommendera hill alla in-
tresserade 1 vixtgeografiens olika delar. Den ar pa en gang en utmirkt inled-
ning for dem, som vill specialisera sig pa olika omraden av denna vittomral-
tande vetenskap. och en forstklassig oversiki for specialisler inom andra fack.
vilka anser sig behova lira mera om vixtgeografiens betvdelsefulla falt. Spe-
cialisterna kommer nog att hitta diskulabla pastaenden eller onodiga luckor 1
litleraturhanvisningarna, och har och dar 1 boken har smirre fel insmugit
sig som 1 alla goda boeker. Det ar ocksa sannolikl, att somliga kommer att
Kianna sig frestade till att motbevisa vissa av teserna eller all kontrollera vissa
sakallade lagar med hjalp av experiment eller malningar. Men alla Kommer
sakert att Kanna sig stimulerade av boken och mmgen kommer att Eigga den
ifran sig utan atl ha lart en hel del nytt, bade 1 tecrt och terminologi. Tillsam-
mans med Cains och Slebbins valkanda hocker kommer Dansereans Biogeo-
grafi att fylla ett behov for en fullt modern kurs 1 systematisk botanik och
vaxtgeograli for hogstadiet. var som helst 1 virlden.

ASKELL LOVE
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Av Botaniska Notiser har dessutom 2 exemplar utdelals som premier, 74 salls
genom C. W, K. Gleerups Forlag, Sammanlagt 156 ex. har limnats till Bota-
niska Biblioteket och Universitelsbiblioteket i Lund for tidskriftsbyten med
huvudsakligen utliindska institutioner, varjimie Universitetsbiblioteket inkopl
45 ex. Bibliolekstjanst har erhillit friexemplar av tidskriften. — DBolaniska
Notiser har tryekts 1 en upplaga pa 1200 ex.
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Forskningsanslag. Statens nalurvetenskapliga forskningsriad har
under hosten 1957 offentliggjort, att foljande anslag utdelats for botaniska forsk-
ningar: Till tulikontrollor N. L Bruce, Hasselby. 300 kr. for fullféljande av under
sohningar av Stora Alvarets vitar bla. rorande deras vegetation. siirskill alger och
mossor: {ill prof. H., Burstrom, Lund, 1.750 kr. for undersokningar dver rotiillviixtens
mekanism; Ul prof. R. Florin m.fl, Bergianska tradgarden. 10.284 kr. for under-
sokningar av gymmospermernas morfologi, anatomi och systematik: Gl fil. lie.
K. Gezelins, Uppsala, 3000 kr. fir studier i Holland och Schweiz av cellulosabild-
ningen hos ligre staende slemsvampar (Acrasieae ;. Gl fil. dr A, Liljefors, Bromma.
2450 kr. f6r korsningslorsok och kompalibililelsundersokningar inom slaktet Sor-
Bus; tll prof. B. Lindquist, Goteborg, 3.600 kr. for en studieresa 1l Island {6r full-
foljande av en undersdkning av de nordvasteuropeiska Tjallbjorkarnas systematik;
ull prof. H. Lundegardh, Penningby, 13.500 kr. for fortsatla undersokningar dver
respiratoriska enzymsvstem hos hogre och Higre viixler: Ul doe. Birgitla Norkrans,
Uppsala, 6500 ke, [6r studier dver den enzymatiska nedhryloingen av ecllulosa; (il
fru Elsa Nyvholm, Lund, 11976 kr. for arbete med »Tlustrated Moss Flora ol Fenno-
scandin I1 fasc. 3. till fil. dr 1. Persson, Stockholm. 8.000 kr. for en bryologisk
forshningsresa i Novdamerika, Hil il lic. G Widmark. Stockholm, 12,100 kr. 6r
undersokning av terpener frdn svenska barrtriid: till Stockholms hogskolas institut
for morfologisk botanik 4000 kr. for bestridande av Kostnaderna for vissa odlingar
i samband med pa institutet pagiende undersokningar.

Kungl fysiografiska sallskapet i Lund har den 7 dec. 1957 ul-
delat ett anslag pad 200 kr. till fil. lic. A, Gustavsson for framstillning av preparat
av sliktet Peronospora, vidare 325 kr. till fil. mag. S. Snogerup for malerialkosina-
der i samband med odlingsforsék och cytologiska arbelen inom sliktet Juncus,
speciellt bufonius-gruppen, samt 500 kr. till fil. mag. S. O. Strandhede for studier
inom slaktet Eleocharis.



