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Variation in the apomictic microspecies of 
Alchemilla vulgaris L. 

111. Geographical distribution and chromosome number 

By GÖTE TURESSON 

It is well known that a number of our Alchemillas lias an extended 
geographical distribution beyond the limits of the Scandinavian penin
sula. Thus A. Wichurae reaches Greenland, and .4. glomerulans and 
.4. filicaulis are both native to Greenland as well as to North America 
ict. Samuelsson 1943). Other species extend far to the east and some 
of them. A, acutiloba, A. micans, A. pastoralis and .4. subcrenata, even 
reach the Ob in Siberia (ef. Komarov et al. 1941). It is also a well 
known fact thai I be frequency of the Alchemillas in a given area is 
much influenced by human action. They all seem lo profit by the 
change of vegetation brought about by man. and when "new"' soil arises 
in cultivated areas Ihey are often found to invade such habitats. In 
Sweden, where the original vegetation is so largely disturbed by man. 
it is even difficult lo 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 country icf. Samu
elsson 1943). The informations given by Hultén (1950) in mapping our 
northern Alchemillas evidence Ihe fact, however, that the majority of 
these species prefer cultivated ground, meadows and pastures. 

The results presented below are based on transplant material I rom 
Ihe experimental garden belonging lo Ihe Institute of plant systematica 
and genetics at the Swedish Agricultural College. Most of the material 
is of Swedish origin, and only a few species are represented also from 
abroad, viz. A. acutiloba, A. pastoralis and A. subcrenata (from Switzer
land), .1. glaucescens and A, pastoralis (from Latvia), A, borealis, A. glo
merulans, A. subcrenata and .1. Wichurae (from Norway), and A. glabra 
(from Ihe Faroes). While in some cases — especially in the case of 
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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 from intermediate points. 

The material treated includes the following species: 

A. aculiloba opiz A. oxgodonta (Bus.) ('.. G. West. 
A. borealis Sam. lined.) A. pastoralis Bus. 
A, cymatophglla Juz. A. plicata Bus. 
A, filicaulis Bus. .4. sarmatica Juz. 
A. glabra Neyg. ,4. subcrenata Bus. 
A. fflaucescens Wallr. A. subglobosa C. G. West. 
.4. glomerulans Bus. .4. vestita Bus. 
.4. micans Bus. .4. Wichurae (Bus.) Stef. 
A. Murbeckiana Bus. .4. xanthocblora Hothm. 
.4. obtusa Bus. 

The chromosome countings, based on root tips from two clone plants 
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 crystal violet. As a rule it. is 
difficult (even after cooling) lo find plates where the numerous chro
mosomes are sufficiently spaced to allow exact counts. Thus in spile 
of repeated fixations it has not been possible lo fix the chromosome 
numbers with absolute certainly, 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 result. 
sometimes obtained from fewer plates than in the series with varying 
numbers, should not be looked upon as the absolutely definitive, number. 

Before discussing the present results mention should be made of the 
dala on the point published in previous literature. Böcher (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. aculiloba and .4. glabra 
have 2 n = ± 1 0 0 , while A. pastoralis was found lo have the number 
2 n = ± 1 0 1 , and .4. micans 2 n = + 9 3 . Gentcheff and Gustafsson (1940) 
presume the basic number to be 7 and conclude thai the scries 2n = 
+ 91—±105—±119 applies to the whole group of A. vulgaris S. lat.1 

1 The 2n number, 91—191, given by Darlington and Wylie (1955), citing Gentcheff 
and Gustafsson, must be a misprint, since the numbers given by the latter are the 
above mentioned. 
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In Ihe present investigation the main bulk of the species lias been 
tabula Ied in Table 1. On account of the much deviating chromosome 
numbers in A. borealis and in .1. oxyodonta these species are tabulated 
separately in Table 2. In order to obtain a view as lo where Hie chro
mosome numbers within the marginal numbers in Table 1 are found, 
all the counts are given in Table 3 lo show their frequency in the dif
ferent species. As seen from the table there is a rather distinct accu
mulation around 2n —105 —106. This is especially marked in .1. tjlo-
merulans, A. Murbeckiana, .1. pastoralis, A. subcrenata and in A. Wi-
churae. The counts, for instance, in A. acutiloba, A. filicaulis, A glabra, 
A. (jlaucescens and A. mienns seem, on the other hand, lo indicate the 
presence of more than one chromosome number in these species. It 
stands to reason that the material is insufficient, although a variation 
in the chromosome number seems plausible. Considering the apomiclic 
mode of reproduction in the high polyploid Alcbemillas a slight varia
tion in the chromosome number seems altogether reasonable. The 
question, however, whether the numbers really vary to the extent staled 
in earlier reports musl be settled by further investigations. 

Table 2 deserves special attention, not only because of the fact that 
the two species here listed show considerably higher chromosome 
numbers than the bulk of the Alcbemillas just discussed, but also 
because of the greatly varying numbers found in .1. borealis. This 
species, as also A. oxyodonta, belongs to the critical Acutidens-graup, 
which is insufficiently known, and which probably contains still un-
described forms. To this group the very little known .1. oleosa Sam. 
(ined.) also belongs, and it does not seem unlikely that this or closeb 
allied species are hidden in the heterogeneous A. borealis - group. As to 
.1. oxyodonta none of our other Alchemillas lias been found to attain 
the high chromosome number of this species, viz. 2n=165—168. 

In a previous paper i Turesson 1943) it was pointed out that our 
apomiclic Alchemilla species, or microspecies. are lo he considered as 
agamospecies in the terminology of the writer. It was further shown 
thai within our common Alchemilla agamospecies a marked physio
logical variation, ecolypical in character, prevailed. As the term ecu-
t y p e is restricted lor the climatically and edaphically specialized 
biotype groups in sexual species (he term a g a m o t y p e 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. Ajjamospecies, localities (from South to North) and chromosome number 

No. Agamospecies Locality 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
2.-) 

2(1 
27 
2.S 
29 
30 
31 
.-52 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
14 

A. acatiloba 
s 

I> 

> 
» 
» 
» 
• 
* 

» 
» 

A. cymatophglla 
A. fllicaulis 

> 
» 
» 
a 
» 
0 

)' 
>> 
» 

1. glabra 

> 

» 
» 
» 
• 

.4. glaucescens 
)< 
» 
» 

^ 

Zurich, Switzerland 
Arkelstorp, Scania 
Gothenburg 

Knlltorp 
Ärtemark, Dalsland 
Dalarö, Sörmland 
Simtuna, Uppland 
Skrikjädra, Uppland 
Uppsala no 134, Uppland 

» no 135, 
Girao, Uppland 
Sollefteå, Ängcnnanl. 
Storlien. Jämtland 
Kungsmarken, Scania 
Nässjö, Småland 
Gothenburg 

Kålltorp 
Ärtemark, Dalsland 
Simtuna no 169, Uppland 

no 171, 
Vik, Uppland 
öregrund, Uppland 
Saltoluokta, Lapland 
Abisko, Lapland 
Dalby Norreskog, Scania 
Tormestorp, Scania 
Nässjö, Smaland 
Eksjö, Småland 
Gothenburg 
Allem.ilk nci 161. Dalsland 

no 148, 
Pungpina, Uppland 
Storlien, Jämtland 
Are, Jämtland 
Areskulan, ca 900 m vin., .1 
Geilo, Norway 
Arjeplog, Lapland 
Faroe Tsles 
Kungsmarken, Scania 
Vickleby, Öland 
Riga, Latvia 
Gothenburg 
Mösseberg, Västergötland 
Ärtemark, Dalsland 

fim Iland 

105-
108-
106-
107 
108 
100 
105-
106-
109 
108 
105-
106-
106 
103-
103-
103-
106-
102-
103 
105-
105-
105-
109 
105 
106 
101-
108-
107-
102-
102 
108 
108-
102 
107 
110 
102 
107-
103-
108 
104-
105 
103-
104-
107-

106 
409 
107 

107 
109 

KHi 
109 
107 
105 
108 

-106 
108 
109 

107 
-108 
-106 
110 
109 

107 
109 
110 
110 
107 
109 
110 
106 
110 

103 i 
108 
101 

.07 
108! 
105 

-108 
109 
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Tabic 1 continued. 

No. 

•15 
16 
47 
48 
49 
50 
51 
52 
53 
öl 
55 
50 
57 
58 
50 
GO 
Gl 
62 
63 
G4 
65 
GG 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8(1 
81 
82 
83 
81 
85 
86 
87 
88 

Agamospecies 

A. glaucescens 
\ glomerulans 

* 
» 
.. 

a 

» 
„ 

s 

1. mlcans 

» 

> 

» 
;, 

A. Murbeckiana 

3 

:> 

Locality 

Skrikjiidra. Uppland 
Pungpina, Uppland 
Simluna, Uppland 
Storlien no 72, Jam 

no 112. 
» no 103. 

Are. Jämtland 
Åreskutan ca 950 in 
Geilo. Norway 
Vilhelmina, Lapland 
Arjeplog, Lapland 
Porjus. Lapland 
Saltoluokta, Lapland 
Kerkau ca 900 m sin 
Abisko, Lapland 
Vickkby, Öland 
Nässjö, Smaland 
Kk.sjö. Småland 
Gothenburg 
Ärtemark, Dalsland 
Loka, Västmanland 
Vik, Uppland 
Ultima, Uppland 
Särna, Dalecarlia 
Sollefteå, Angennanl; 
Östersund no 146. ,1, 

no 147, 
Storuman, Lapland 
Luleå, Norrbotten 
Porjus, Lapland 
Vik, Uppland 
Uppsala Slottsbacken 
Örcgiund, Uppland 
Särna, Dalecarlia 
Sollefteå, Ångerman! 
Storlien, Jämtland 
Åre, Jämtland 
Trondheim, Norway 
.Storuman. Lapland 
Arjeplog no 1, Lap 

no 16, 
Porjus. Lapland 
Saltoluokta, Lapland 

Iland 

> 

s.m . Jämtland 

. Lapland 

nd 
imtland 

i 

, Uppland 

ind 

land 

Kerkau ca 900 m s.m>, Lapland 

2 n 

109 -110 

101 
106 
103 -105 
105 108 
104 
106-107 
102—106 
102 -104 
105 
109 
101 
105 106 
11)7 
105 
108-109 
106 
109 
106 
105-110 
105 107 
106 110 
105-108 
109 
104-107 
109 
107-110 
107 
105 107 
11)5-109 
1(11-106 
106—107 
106-109 
107—109 
106 
102-109 
105-106 
105 
102-108 
101 -108 
102 106 
104-108 
101-107 

{ 106 
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Table 1 continued 

No. 

«i 
00 
01 
02 
O.'i 
04 
95 
0(5 
97 
08 
00 

100 
101 
102 
103 
104 
105 
106 
107 
108 
100 
110 
111 
112 
113 
111 
115 
11(5 
117 
118 
110 
120 
121 
122 
123 
124 
125 
12« 
127 
128 
129 
130 
131 
132 

Agamospccies 

A. Afurbeckiano 
t 

y> 

A. obtusa 
A. pastoralis 

» 

> 
0 

» 
a 

a 

:•) 
» 
» 

i> 

B 

ft 
ft 
9 

> 

•1. plicata 
ft 
ft 
ft 
a 

» 
.1. sarmatica 
A. subcrenata 

* 
» 
, 
» 
» 
> 
» 
» 

• 

Locality 

Abisko no 77. Lapland 
» no 78, » 

Vassitjokko, Lapland 
Brokind, Östergötland 
Zürich. Switzerland 
Kungsmarken, Scania 
Riga, Latvia 
Gothenburg 
Ärtemark, Dalsland 
Loka, Västmanland 
Vik, Uppland 
Säter. Dalecarlia 
Särna, Dalecarlia 
Sollef leå, Ångermanland 
Storlien. Jämlland 
Are no 21, Jämtland 

» no 143, 
Trondheim. Norway 
Vojinån, Lapland 
Storuman no 20, Lapland 

» no 24, » 
Luleå, Norrbotten 
Arjeplog, Lapland 
Porjus, Lapland 
Jaurekaska. Lapland 
Abisko. Lapland 
Nässjö, Smaland 
Ärtemark, Dalsland 
Bo, Uppland 
Simluna no 150, Uppland 

no 166, » 
Skrikjädra, Uppland 

> 
Zurich, Switzerland 
Kungsmarken, Scania 
Nässjö. Smaland 
Eksjö. Smaland 
Gothenburg 
Simtuna, Uppland 
Skrikjädra, Uppland 
Säter, Dalecarlia 
Siirna, Dalecarlia 
Sollef tea. Ångermanland 
Storlien, Jämtland 

2 n 

103-105 
104 
105 
103 
100 
103-108 
108 
109 
106 
106—107 
lOä—107 
104 105 
109 
106—107 
106 
104 107[ 
105 
108 
106 107 
105—108 
104-107 
104—108 
104 106 
105—107 
107 
101—106 
105 
107-108 
104—107 
107 
104 105 
107 108 
105-106 
109—110 
104 
106 
104 
106 
106 
105 107 
105 
107—108 
10(i 
106-109 
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Table 1 continued. 

No. Agamospecies T ocnl i l \ 

133 
134 
135 
13G 
137 
13.S 

139 
HO 
141 
112 
113 
141 
145 
116 
117 
148 
149 
150 
151 
152 
153 
154 
153 
156 
157 
158 

A. subcrenata 
• 

» 
» 
» 

.1. subylobnsa 

A. vestita 
1. Wichurae 

» 

> 

» 
» 
» 
» 
» 

1. xanthochlora 

Arc. Jämtland 
Trondheim, Norway 
Vilhelmina, Lapland 
Porjus, Lapland 
Abisko, Lapland 
Nässjö, Smaland 
Mösseberg, Västergötland 
Simluna, Uppland 
Vik, Uppland 
Uppsala Carolinap., Uppland 
Västanfors, Västmanland 
Skrikjädra, Uppland 
Norrköping, Östergötland 
Siintuna, Uppland 
Vik, Uppland 
Uppsala Slottsb., Uppland 

Carolinap., Uppland 
Särna, Dalccarlia 
Are, Jämtland 
Sollefteå, Ångermanland 
Gcilo, Norway 
Myrdal, Norway 
Malgomaj, Lapland 
Sloruman. Lapland 
Porjus. Lapland 
Sjöbo, Scania 

ior> 
106 
107—109 
106—110 
104—107 
102—105 
105—108 
102-104 
108 
105—108 
104 
110 
104—105 
105 
103—105 
104—106 
106 
105—106 
104—105 
105 -106 
105—106 
104—106 
104 
107 
104—105 
105 

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

No. Againospecies Locality 2 n 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

.1. boniilit 

A. oxyodonta 

Storlien no 6, Jämtland 
no 7. 

Are no 2, Jämtland 
» no 3, 

Trondheim, Norway 
Porjus no 36, Lapland 

» no 56, 
Abisko no 50, 

» no 76, 
Aresk. Mor\iksli., Jämtland 

150 152 
130—141 
130—138 
134— 139 
138—144 
134—137 
131—133 
130 
131 
165—168 
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Table 3. Frequency of counts of chromosome numbers in the 
different agamospecies 

Agamospecies lot 102 103 104 105 106 107 108 109 110 

.4. acutidens — — — — .'! 8 4 5 5 — 

.4. cijmatophyllii . . . — — — — 1 1 —- — — 

.4. filicaulis 2 <> 1 7 5 1 3 4 2 
A . glabra 6 4 5 1 4 5 4 2 6 
.4. glaucescens — — 2 4 5 — 3 4 2 1 
.4. glomerulans I 3 3 0 8 7 5 2 1 — 
A. micans — — 2 6 10 8 2 8 3 
.1. Murbeckiana — 3 4 7 8 1 4 8 4 5 1 
.4. obtusa — 2 — — — — — — 
t. pasloralis - — 4 fi 9 18 14 5 5 — 

A. plicata 3 4 1 4 2 — 
A . sarmatica — 1 1 — 
A . subcrenata — — 5 4 13 6 1 3 2 
.4. subylobosa 2 3 3 1 3 — 
A. vestita — — — — — — — — — 2 
.4. Wichurae — — 1 (i 11 9 2 — 
.4. rant hoc Mora — 2 — — — 

between the agamotypes, physiological and morphological, were due to 
genetic variation and not to modification. 

Now, it is of a special interest to finely the geographical distribution 
of the different chromosome numbers in the agamospecies treated in 
the above. As seen from Table 1 there is a rather uniform distribution 
ol the numbers within t lie area. The higher numbers are found to be 
spread with the lower ones with no special trend towards north or 
south. Thus no marked accumulation of higher numbers are found in 
I he 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 (194.3) to be undoubtedly indigenous u s lor instance 
.1. filicaulis, A. glabra, A. Murbeckiana, A. Wichurae) but also of the 
more doubtful ones in this respect (for instance A. glaucescens, A. mi-
cans, A. pastoralis), As to .1. borealis and .1. oxijodotita 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 
habitats by any change in chromosome number but probably by the 
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process of aulosegregal ion (el', Gustafsson 19-17, Turesson 15)56). T h e 
differentiat ion of c l imat ical ly (and edaphical ly) specialized biotypc 
groups in ou r Alchemillas , viz. the agamotypes , h a s ils parallel in the 
sexual p lan t species, w h e r e the different iat ion of ec.otypcs also lakes 
place wi thout changes in c h r o m o s o m e n u m b e r (Turesson 19.H8). 

As pointed out in the in t roduct ion the major i ty of the no r the rn 
Alchemil las favour cul t ivated g round , m e a d o w s and pas tures , and 
most of them profil by the changes in Ihe p lan t cover brought about 
by m a n . T h u s these high polyploids seem lo hold their own in localities 
where competi t ion is less keen, enabl ing them to slarl and develop 
wi thout the severities b rought about by a dense and close plant cover. 
According to m y own experience the " s e e d s " of ou r Alchemillas ger
mina te slowly as a rule, and the deve lopment in Ihe earl ier stages of 
the p lan t s is also slow. P r o m n u m e r o u s artificial and quite a n u m b e r 
of na tu r a l polyploids we now know, that the ra te of growth in general 
is m a r k e d l y s lower in the polyploids t h a n in the corresponding diploids 
(cf. Schwani tz 1954). It seems most likely that the cause of the pre
valence of ou r h igh polyploid Alchemil las in d is turbed and "man m a d e " 
hab i t a t s is a quest ion of compet i t ion, the slow ra te of g rowth being 
the decisive factor. 

Summary 

1. The chromosome numbers of 19 agamospecies of Ihe genus Atchemilla have 
been determined, und the results arc 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 agamotypes is probably 
due to autosegregation. 

;i. It seems most probable that the cause of the prevalence of Uie high polyploid 
Alchemillas in disturbed and '"man made'' habitats is a question of competition, 
the stow rate of growth being the decisive factor. 
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Experimental Studies in Cardamine amara 

By BÖRJE LÖVKVIST 

(Meddelanden från Lunds Botaniska Museum, Nr 118i 

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

C. amara occurs in moist localities, mostly in connection with Alnus 
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 C. amara is sexual as well as vegetative?, the lat
ter by means of runners. The vegetative reproduction is most important: 
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 most extensive period of vegetation development and ger
minate 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 most local
ities the plants represent one or a few clones, because of the preference 
for Ihe vegetative reproduction over the sexual one. 

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

Most of the material investigated has been collected by Ihe author 
himself on excursions in Scandinavia and the Alps. The author is in-
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debted. however, to a n u m b e r of botanis ts w h o have kindly sent living 

plants of great impor tance for these studies. 

C h r o m o s o m e S t u d i e s 

Earlier investigations. — Lawrence (1931) seems to have given the first 
report of a c h r o m o s o m e n u m b e r of C. amara. He finds the somat ic n u m 
be r 2 n = 1 6 . T h e same n u m b e r is given by Manton (1932) and o thers 
(see Table I) . Mattick (in Tischler 1950) has found the tetraploid n u m 
ber .'i'2 in plants from the Alps. Ranach-Pogan i l!)f>.Yi reports the diploid 
n u m b e r for ('.. amara from 9 Polish localities and gives the same n u m 
ber for the very closely related C. opizii from 11 localities in sou the rn 
Poland . Her investigations a re the most extensive h i the r to publ i shed . 

Present investigations. T h e de te rmina t ions of ch romosome n u m b e r s of 

C. amara repor ted in this pape r (Table 2) a re all made from p lan t s 

collected in n a t u r e and never from mater ia l received from botan ica l 

gardens, f ixa t ion and s ta ining work have followed the s c h e m e de

scribed in an ear l ier publ icat ion (Lövkvist 195G). 

T h e diploid and tetraploid number s , Hi and 32 respectively, point 1o 
the basic n u m b e r 8. So far this is the only basic n u m b e r in C. amara. 

T h e cylological condit ions seem to be very s imple in this species, t h u s 
contrary to the si tuation in the C, pratensis complex w h e r e genoms 
with 7 and 8 ch romosomes a re connected in numerous combina t ions 
(comp. Lövkvist 1956). 

T h e cylological differentiation into one diploid and one te t raploid 
populat ion is of taxonomica l impor t ance 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 „ , 

Lawrence 1031 — England: Merlon Hi 
Manton 1932 England Hi 
Mattick in Tischler 1950 - Austria 32 
Banach-Pogan 1955 (comp. Skalinska lOSO) South

ern Poland, nine loc. (C. amara) 16 
- eleven loc. {('.. opizii) 16 

Lövkvist 1956 Sweden Hi 
The Alps — 32 



EXPERIMENTAL STUDIES IN CARDAMINE AMAHA 42;") 

Table 2. List of somatic chromosome numbers of Cardamine amara 

, „. . .... , . ., , Chromosome number 
Locality i altitude in m sin., No. pi. ,, , 

Sweden 
S k å ii e 
Baldringe, Fylan, 26 3 Hi 
Benestad, Häckarna. IS 10 10 
Hjürnarp, Hulebäckseröd, 144 5 10 — 
—, Skorslensgård. 78 3 16 — 
Osby, Kalhult, 70 18 10 
Huslänga. Nackarp. 58 1 10 
Svalöv. Kiillslorp, 77 30 10 — 
S. Sandby, Fågelsång, 35 25 10 
Torrlösa, Trolleholm, im 25 10 
O. Broby, Krögerslund, 50 1 10 

S m å 1 a n d 
Truryd, Strömnäsbruk, 135 8 10 

Ö s t e r g ö t l a n d 
Tollslad, Alvastra. 105 5 10 

V ä s t e r g ö t l a n d 
Alingsås. 50 0 10 
IIjo. Grenabo, 151 4 10 
H a l l a n d 
Onsala, Kungsbackaviken, 5 21 l(> 
0, Karup. Högaskog, 153 5 10 
V ii r m l a n d 
Munkfors. Gershcdcn 0 10 

II ii I s i u g I a n d 
N.iirala. Vågbro 19 10 
.1 ä m t i a n d 
Are. Brudslöjan. 470 2 10 
—, Storlien, 595 9 10 

. VIkböle, 378 3 10 
1. a |i p 1 a n d 
Jukkasjärvi, Tornrlianin, 340 10 10 

Denmark 
drib Skov, SlenhoU Hegn 24 10 

Nonh of Ireland 
Shaw's Bridge (Antrim) 12 10 

France 
Condc en Brie (Aisne) 3 10 

Austria 
Koralpe. Glashütte (Slyriai, 1400 2 32 
S:t Sigmund (Tirol), 1500 2 32 
Perlstcinbach (Tirol), 1000 1 32 
—, 1750 3 32 
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Cultivation Experiments 

One aim of the experimental studies of C. amara was lo obtain an idea 
of the modificatory capacity of the plant, as the species in nature often 
shows considerable diversity from one locality to another. Cultivation 
experiments with individuals from a number of localities brought to
gether in the experimental garden should elucidate the problem. In 
these investigations diploid plants from .'i2 localities and telraploids from 
5 were involved. Chromosome numbers had been counted lor plants 
from 25 of the localities with diploids and from 4 with telraploids. The 
morphological differences between diploids and telraploids were suf
ficient for the determination of the plants in which the chromosome 
number had not been counted. 

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

The diploids, on the other hand, were easily kepi in cultivation and 
could be studied. The following results refer to the diploids only. 

In Sweden glabrous as well as pubescent ('.. amara plants are found. 
Investigations in the province of Skåne made it likely that 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 wet conditions. The rough surface of 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 two groups in a green
house, each group consisting of representatives for both localities. The 
first group was exposed to the sun throughout the day. while the second 
one was placed in the shade under a table. The light differences were 
considerable. All plants in the light were transferred into a pubescent 
form, while all plants in the shade became glabrous. Unfortunately 
plants of an extremely pubescent clone, perhaps outside the continuous 
variation, were not included in this experiment. 

It seems reasonable to conclude that the plants involved in this 
observation are highly modificalive regarding the pubescence. The 
extreme pubescent plants mentioned may represent another biotype 
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 plants exposed to the sun. The colour of the leaves of all plants 
in the shade was dark green, while that of all plants exposed to the sun 
was greyish green, at least partly depending on epidermal alterations. 
The shape of the leaves changed in the shade, so thai all leaflets in
creased their breadth comparatively more than their length. The middle 
cauline leaves of the pubescent plants from Renestad had a leaflet area 
8—11 times larger in the shade experiment than the year before when 
growing in nature. 

The height of the pubescent plants when in flower was between 8 and 
14 cm. while the same plants when cultivated in the shade the following 
year grew to 2-1—'M cm ilhe 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. atnura doubtful, 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 plants genetically fixed to the same habitus under all 
conditions exist. Such cases have been experimentally investigated by 
Turesson 11922) in Centaurea jacea L. and Succisa pratensis Moench. 

Differences in Ihe development were found when plants from diffe
rent regions grew together in the experimental garden, as they were 
genetically adapted to the length of the vegetation period of Ihe region 
in which they had grown. Generally the cultivation experiments 
showed that (.. amarn plants flowered earlier in the garden the more 
northerly their place of origin. Two interesting exceptions may be 
dealt with. 

At Tornehamn in the Torneträsk area of Swedish Lapland a clone 
of C. amarn is growing. When cultivated this clone flowered at the same 
time as did plants I rom Ihe neighbourhood of Gävle iprov. Gästrikland) 
in the middle part of Ihe Swedish east coast, where the vegetation period 
is about twice as long as that at Tornehamn. In the author s opinion the 
clone at Tornehamn is a recent introduction, its late flowering being 
the best evidence. The distance from here to Ihe nearest locality is con
siderable. 

Another introduction of C. amara has been observed at Mt. Bläham
maren iprov. Jämtland). The plants in cultivation from Ibis place were 
not determined as to their chromosome numbers, but were without any 
doubt diploids. At the refuse heap of Ihe fjeld station Mahammarslugan 
(1085 m s.m.) two 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 si ill in hud. Only 
one year. 1952, have a lew (lowers been observed during I he very short 
visits to the station. The cullivation experiments showed that the early 
flowering clone may he selected under the same circumstances as that 
Ironi Storlien (15 km N of Blåhammaren) a I 595 m s.m., as they 
flowered al the same lime. The late flowering clone was simultaneous 
with plants from the Uppsala region. In the experimental garden the 
flowering period of the two clones overlapped for a few days. 

Induced Polyploidy 

The vegetative 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 telraploid runners by 
colchicine treatment and keep other runners al the diploid slage. the 
same plant could be investigated both at diploid and telraploid level and 
with exactly the same balance between their chromosome genes. All 
morphological differences between Ihe diploid and the artificially pro
duced lelraploid should depend on the differences in chromosome 
number. 

Colchicine treatments were carried out on young runners, which had 
been cut and placed for a few days in water, until small roots were pro
duced at the nodes. Before treatment the runners were dried for one 
hour on a blotting-pad in order lo remove .surplus water. The experi
ments were performed with the following concentrations of colchicine 
in water. 0.25, 0.5, 1, and 2 °. u. The runners were kept for V», 1, 2, 4. and 
24 hours in the solutions. A total of '20 treatments were carried out. The 
experiments were successful with one plant only, but that specimen 
produced telraploid plants as well as one ocloploid plant from Ihe 
treated runners. The successful result was obtained after keeping the 
runners for half an hour in an 1 °/o solution, whereafter they were 
planted in moist sand without rinsing in water. 

Three years after Ihe treatment the same plant was studied at diploid, 
lelraploid and ocloploid levels. From natural material il has been very 
difficult to study extreme allopolyploidy and the effect of polyploidy 
itself without any inclusions of genetic material from 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 that the artificial lelraploid and 
ocloploid differ in many respects from their diploid clone plant. The 
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Fig. 1. Cardamine amara. The same individual at diploid, lelraploid 
and ocioptoid level. 

anthocyanin colouring of the lower part of the stem is less pronounced 
in the lelraploid and octoploid than in the diploid. In C. pratensis L. 
anthocyanin occurs in the diploid and telraploid populations, while il 
is not visible in the hexaploid except under very dry conditions. The 
polyploidizalion may be responsible for the different behaviour of the 
anthocyanin in these cases. 

The pilosity of the margin of the leaflets is of great interest, as a 
continuous increase in the frequency of hairs with higher polyploid 
level is observed. 

The number of flowers 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 sinking differences, particularly in calyx 
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 pelals of the 
plants at the three levels (Fig. lj 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 C. amara, however, the difference is very slight, 

28 ISolamska Xoiiser 1057 



430 BÖRJE LÖVKVIST 

0.5 mm only. Al the tctraploid level Ihe same difference is maintained, 
while at Ihe octoploid level the two groups have been levelled. 

The filaments of the stamina increase considerably in thickness with 
higher chromosome numbers (Fig. II. 

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

Observations of the runners showed that the thickness increases with 
higher chromosome numbers and the internodes become shorter. 

Some of the clone plants were chimeras after Ihe colchicine treatment, 
but repealed cloning altered this condition, so that roots and sexual 
apparatus were definitely telraploid and octoploid. All comparisons are 
made from such plants. The fact that some plants were chimeras is 
evident from a study of some crossings carried out with diploid C.Ctmara 
plants as females and the produced octoploid as Ihe male. Pods devel
oped producing IX seeds in only one cross. Three of the seeds germi
nated, but one of the plants soon died, while the other obtained full 
growth having 2n—16 and 24 respectively. Other crossings using Ihe 
same plant as male gave no results, and it seems reasonable that one 
slem was a diploid-tctraploid chimera, while Ihe others were octoploid. 
When cloned up later, only the thickest runners were used. 

The two plants developed alter 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 Ihe stem than 
Ihe diploid sister plant. The diploid had a smooth stem, the triploid a 
grooved. Ihe diploid had 4 and 5 caulinc leaves, the triploid 10. Nearly 
all leaflets of Ihe triploid had petioles and were dentate with undulated 
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 out between diploid plants of 
C. amara and a certain octoploid clone plant. No seeds al all were 
produced, indicating a strong sterility barrier caused by Ihe greal dif
ference in chromosome number. 

Crossing Experiments 

In order to obtain information about Ihe genetic isolation between 
C. amara and some species of the section Eucardamine, crossing experi-
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Table 3. Observations of some characters of the same C. amara individual at 
diploid, Ictraploid and octoploid level 

Characters Diploid Tetraploid Octoploid 

Anthocynnin colour of stein . . . . traces on traces just traces just 
lower 1/3 above rosct- bovc roset

te leaves ate leaves 
Pilosily of leaflet margin sparse obvious pronounced 
Flowers per inflorescence iß 15 12 
Calyx leaves 

length of, nun 4.0 4.7 5.2 
breadth of, mm 1.8 2.0 2.0 
length-breadth index 2.10 1.85 1.38 

Corolla leaves 
length of. mm 10.5 12.0 11.0 
breadth of. nun 5.0 (!.."> 8.0 
length-breadth index 2.10 1.85 1.38 

Filament length of 
long stamina 0.5 8.0 7.2 
short stamina 6.0 7.5 7.2 

Style length 7.0 9.0 9.0 

ments were ca r r ied out. Unfor tunate ly the mate r ia l of Ihe na tura l lelra-
ploid popula t ion from the Alps w a s very small , and because of cult iva
tion difficulties the flowering could very seldom be synchronized wi th 
that of oil ier plants . Some of the combina t ions represen! par t s of a n 
investigation of the hybr id iza t ion potentiali t ies of the diploids of Ihe 
section Eucardamine. Cross i tigs in wh ich Ihe artificial polyploids a re 
involved have been described above (p. 430). 

Fo r Ihe most pari Ihe pol l inat ions were carr ied out a l l e r emascula t ion 
m a d e in buds . Afterwards Ihe p lants were bagged and left for a few 
days before being pollinated. When poll ination w a s performed the same 
bag was used again for Ihe plant . In combina t ions with p lants of species 
which a re no rma l ly poll inated a l ready w h e n in bud, the poll inations 
were most ly carr ied out in connection with the emascula t ion . 

Together wi th diploid and tetraploid (',. amara L. the following species 
a re involved in Ihe crossing exper imen t s : C. ftcxuosa Willi. 2n —32, 
C. hirsuta L. 2 n = IB. ('.. impatiens L. 2 n = 1 6 , C. rwularis Schur 2n*= 16, 
C. pratensis L. 2 n = 3 0 and I I . C. palustris P e t e r m . . 2 n = 5 6 , «0, 64, <>8. 
72, and 70, " t h e Por tuguese d ip lo id" of the C. pratensis complex (comp. 
Lövkvist 1956)« and (',. raphanifolia Pourre l 2n —46 (44). 

Crossings within diploid C. amara. The plants of C. amara found in 

na tu re often represent one o r a few clones in a locality. Studies of Ibis 
phenomenon have shown that the vegetative reproduct ion is m u c h more 
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Table 4. Crossings wilhin Cardamine amara 

No. No. No. Seeds Xo. 
Parent combinations poll, of of per of 

Urs. pods seeds pod plants 

<',. (initint 2n H> • C. amara 2n = 16 
Norrala, Hiilsld., Sw. X Grib Skov, Denra 5 5 29 5.8 13 

7 (i 82 :>:.\ 1 1 
X Norrala 4 2 7 .'(.."> II 

Munkfors, Vürml., Sw. X • 9 9 l!l 6.4 19 
X Alingsås, Vgld., Sw. . ' . 8 7 26 3.7 6 

Kiilliult. Sk.. Sw. II 9 67 7.0 26 
Total a 38 '-'in .">.:. 78 

C, amara 2n 16 C. amara 2n =32 
Onsala, Hid., Sw. x Mt. Koralpe, Austria . . 5 n 
Munkfors, Värml., Sw. 

(non-emasculated) 2 2 10131 ö.O 0 
('.. amara 2n 16 X arlific. C. amara 2n=64 
rive combinations, loial 39 0 — — 
One combination with chimera male (see text) . . 8 3 18(3) 6.0 2 

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

impor tan t than the sexual one, because the runne r s const i tute a very 
effective system of propagat ion and colonizing. In na tu re the seed set
t ing of the par t ly au togamous (..'. amara is good. In recent years , how
ever, it lias very often been d is turbed by insects of I he s a m e species as 
those invading the fields of cruciferous oil c rops . T h e average seed set
ting observed in na tu re in some districts of southern Sweden was 
'2-1 seeds per pod. 

In the crossing exper iments the seed setting is very low7, tlie mean 
being '>.;"> seeds per pod. W h e t h e r the emascula t ion procedure has 
s o m e t h i n g to do wi th the m a r k e d decrease in seed setting is still a 
problem, but it may be so. T h e lowest seed selling (see Table 4 | was 
found when two plants from Norrala (prov. Häls ingland. Sweden) , 
p robably 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. T h e highest seed set t ing was found w h e n a plant from 
Kalhull (prov. Skåne) w a s given pollen from a plant from Alingsås 
(prov. Västergöt land) , I t is evident that the exper imenta l condi t ions a re 
unfavourab le for the seed set t ing. 

Crossings between diploid and tetraploid C. amara. Due to lack of mate

rial and cul t ivat ion difficulties onlv one crossing has been carr ied out 
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after emasculation. A diploid plant from Onsala (prov. Halland, Sw.i 
was crossed with a tetraploid from ML Koralpe (Austria). Five stigmas 
were pollinated but no pods developed i Table 4). 

Two non-emaseulaled flowers of a diploid C. amara from Munkfors 
i prov. Värmland. Sw.) were gi\ en pollen from an Austrian 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 between diploid plants of < . amara 
were well developed. In the crossing in which non-emasculated flowers 
of the diploid were used as (he females and the tetraploid as the male. 
only 3 oul of 10 seeds showed good development. It seems reasonable 
lo regard the poorly developed seeds as Iriploid and the seed setting as 
due lo the fact that pollen tubes of legitimate pollen may have helped 
the tubes of the illegitimate pollen (from the tetraploid) to reach the 
embryo sacs. The combination in which emasculated flowers were used 
for the crossing developed no seeds in spile of ö stigmas being pollinated. 

In the crossings with the induced polyploid plants (Table 4), il is 
found that seeds developed and gave 2 good plants when the pollen 
used probably had 8 and 111 chromosomes, thus analogous with the 
foregoing crossing (comp. p. 430). 

Crossings between diploid C. amara and tetraploid C. flexuosa. in 8 cros
sings with emasculated ('.. amara as the female, Ö7 flowers were pol
linated with pollen from (.. fleuiosa plants No pods at all de\eloped. 
In 0 crossings with emasculated C. flexuosa plants as the females and 
diploid C. amara as the males 28 flowers were pollinated, but no pods 
developed (Table 5). 

Pollinations were also carried out without emasculations and gave 
some interesting results. Twelve open flowers of a < . amara plant were 
pollinated with C. flexuosa pollen All the styles developed into pods 
and produced 130 seeds, 7(> of which were well developde (58.5 % ) . 
This is contrary lo what has been found in the legitimate ('.. amara 
combination where all seeds were well developed. It seems reasonable 
to regard the poor seeds of these crossings (54) as hybrid seeds. 

In anolher crossing 5 (,'. amara flowers were given ('.. flexuosa 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 1 crossings 18 non-emasculated flowers of (.. flexuosa were pol
linated with ('.. amara pollen and produced 17 pods wilh a total of 
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Table 5. Crossings between diploid C. amara and tetraploid C. flexuosa 
and diploid C. hirsuta 

No. No. No. Seeds No. 
Parent combinations poll. of of per of 

tlrs. pods seeds pod plants 

C. amara 2n —1(> \ (.'. flexuosa 2n=32 
Eight combinations, emasculated, total . . . . ">7 o — 
Tollstad, Alvastra, ögld., S\v. 

(non-emasculated) X Svansjftn .. 12 12 130(76) 18.31 — 
Norrala, lliilsld.. Sw. inon- wee text 

emasculated) x — 5 i 14 14.0J 
(,'. flexuosa 2n 32 ;•: (',. amara 2n=16 
Nine combinations, emasculated, total 28 (1 
Four combinations, non-i-inaseulated. I• • I:i 1 1« 17 33!) 19.9 see text 
C. amara 2n=16 • (:. hirstit« 2n=16 
Two combinations, emasculated, lolal 8 (I — 
(,'. hirsuta 2n- Hi • C. amara 2n —10 
Three combinations, emasculated, total . . . . 10 I o 

339 seeds (19.8 per pod). All seeds were well developed and gave rise 
lo pure ('.. flexuosa plants only. 

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

In the oilier direction, that is with ('.. hirsuta as the female plant 
3 crossings have been made, 10 flowers pollinated with C. amara pollen. 
One pod developed producing 2 very small seeds, which may belter be 
regarded as ovules probably fertilized and only having undergone a 
few cell divisions. 

Crossings between diploid Cardamine amara and diploid C. impatiens. - Twelve 
crossings have been carried out with C. amara as the female paren I and 
C, impatiens as the male one. A total of 92 flowers have been pollinated, 
bul no pods developed (Table 6). 

In the opposite direction, thus with C. impatiens as the female parent, 
the result is a lillle more interesting. Plants of C. impatiens from Iwo 
diffcrenl 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 flowers. When plants from l'ddeboö. 
Norrtälje, Sweden, were pollinated with C. amara pollen the '2 crossings 
carried out, 23 flowers gave rise lo 4 pods with 25 seeds. 1(> of which 
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Table 6. Crossings belween diploid Cardainine amara and diploid C. impatiens 

No. No. No Seeds No. 
Parent combinations poll, of of per of 

Urs. pods seeds pod plants 

(.. impatiens 2n=16 X C amara 2n — l(i 
Sunnersla, Uppsala, Sw. • Norrala. lliilsld., Sw 

— X Kallslorp. Skåne Sw 
X Norrala, Hälsld., Sw 

l (Ideboö, Norrtälje. Sw. X 
— / Alingsds, Vslgtl. s» 

Total 
('.. (imnrn L'II 10 ( . imptttirns 'in 10 
'I «ehe ( onibinalioiiN total 

seemed to be well developed. However none of these germinated. II has 
lo be pointed oul that emasculated flowers of C. impatiens pollinated 
with ils own pollen give rise lo only well-developed seeds. The high 
frequencj (64 °/o) of well-developed seeds in Ihe two combinations in 
which (.. impatiens plants from Uddebö were Ihe females is peculiar. 
The most probable interpretation should be that some pollen grains may 
have escaped from Ihe anthers during the emasculation procedure and 
their tubes can have helped the tubes of the illegitimate pollen grains 
of C. amara to grow down to the embryo sacs, giving rise to Ihe poorly 
developed seeds. Actually Ihe Stigmas were always carefully examined 
before pollination, so this explanation seems rather improbable. 

Crossings between diploid C. amara and members of the C. pratensis complex. 
V great number of crossings have been performed belween ('.. amara 

and members of the C. pratensis complex. Mosl of them have been car
ried oul in an attempt to demonstrate a hypothesis that C. amara is 
involved in Ihe origin of a population of 76-chromosomic (.'. palustris 
with broad dentale leaflets of all cauline leaves, named (',. palustris var. 
isophylla. However, in crossings with importance for Ibis hypothesis, 
no hybrids were obtained. 

Some of Ihe crossings reported in Ibis paper have been published 
befor«' ( Lövkvist 1956), but for a more complete picture of Ihe conditions 
of (,'. amara the earlier results will be included here with the present 
lindings. '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 (able is earlier discussed (comp. Lövkvist 195(1. p. 88.1. 

When diploid, emasculated C. amara flowers were given pollen from 
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Table 7. Crossings between diploid C. a m a r a and diploids of 
the C. pra tensis complex 

No. No. No. Seeds No. 
Parent combinations poll. of of per of 

firs, pods seeds pod plants 

C. amurri 2n = l(i X C. rii'ul/irix 2n — 1C 
Grib Skov, Denm. X Koralpe, Austria . . . . in (i 28(0) 4.7 o 
Noriiila. rllgld., Sw. X 6 <> 

— 5 1) 
9 (1 — 

— 9 1 14(0] 3.7 0 
4 1 1(0) 1.0 0 

Munkfors. Vimld.. Sw. 5 2 10(0) 5.0 0 
Kiillstorp. Sk.. Sw. 7 .'1 6(0) 2.0 0 
Onsala. Hid.. Sw. 5 1 7(0) 7.0 0 
Total 63 17 66(0) 3.9 0 

C. rivularix 2 n = 1 6 x C. amara 2 n = 1 6 
Koralpe. Austria Alingsås, Vslrgll., Sw. 5 2 0 (I — 

('.. rioularis 2n— Hi 
C. riuuluris 2n = 16 X * 

I C. amara 2n=1G 
... , . , , . . . . I Ml, Koralpe, Austria , . ,,...,-, , „ ,, 
Ml. Koralpe, AustnaX J A , v n s l r i l , J ) s l g „ . . Sw. 4 ' 16<3> l 0 ° 
C. amara 2 n = 1 6 x "The Portuguese diploid" 
Shaw's Bridge, N. Ireland X Coimbra. Port 4 0 
Alvastra. OstgtL, Sw. X — •"! 0 

X — 4 II — 
4 tl 

Total 15 0 — 
"The Portuguese diploid" X '.'. amara 2n 10 
Coimbra. Port. X Munkfors. Vrinld., Sw. 4 4 0 The Portuguese diploid , \(. prateniU ,_,n=4 

(Alvastra ös.Kll., Sw. 8 8 . (, ., 
[ ungnon, r ranee . . . . 

i=44 
f . n , . » . i ~ , /S..I..I1 

Coimbra, Port. 

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

diploid C. rioularis only .'5 crossings out of 0 were Sterile. However all 
seeds produced were poor and did not germinate. Contrary to these 
crossings are those in which plants of the "Portuguese diploid" were 
used as males. Here all I were completely sterile. 

In the combination <'.. r iuuZamXC amara 5 emasculated flowers 
produced 2 pods without any seeds. The same phenomenon appeared 
when the "Portuguese diploid" was given pollen from diploid C. amara 
aller emasculation. 4 pods developed but they had no seeds. 

Some co-pollinations have been carried out. The idea was that a lew 
pollen grains from a plant of Ihe same taxon as thai used as female 
should be placed on ihe stigmas together with a large amount of 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 

firs, pods seeds pod plants 

('.. amara 2n = 1 6 x C pralensi» 2n=30 
Källstorp, Sk., Sw. x Linncbjer, Sk., Sw 10 1 24(0) 24.0 0 
Norrala. lllsld.. Sw. X Vessige, Hid, Sw 4 0 — 

3 i : S.0 0 
— 9 1 14(0) 1.7 0 

X 0 <> 
X Sibräcka, lihl, Sw 5 0 

4 0 — 
X Angers, France 4 1 OiO) 0.0 0 
X — 5 0 
X 7 0 

Kalhult, Sk., Sw. X 0 0 
Munkfors. Vrnild.. Sw. X Sibräcka. Bill. Sw 7 0 
Total 82 6 52(0) 8.7 0 
C. pratensis 2n 30 x '.'. amara 'in—10 
Ten combinations, lotal Ü2 0 — 

Tbc figures in parentheses in No. of seeds indicate well-developed seeds. 

from plants of another taxon. In this way there should he a chance for 
the tubes of the legitimate pollen lo help those of the illegitimate ones 
grow down to the embryo sacs in order to produce hybrid seeds together 
with a few normal ones. In one combination 4 stigmas of a diploid 
('.. rivularis plant were simultaneously pollinated with a very small 
amount of pollen from another plant of the same taxon and a large 
amount of pollen from diploid (.'. amara. Four pods developed giving 
1(5 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 (he female parent. In this case the 2 male plants both were 
illegitimate, namely diploid ('.. amara (2n=l(5) and hcxaploid t".'. pra
tensis (2n = 44). Eight pollinated styles developed pods producing 
55 seeds, all poor. However 2 of I hem germinated, giving rise to hybrids 
with C. amara. The cromosoinc numbers of the hybrids were 2n = 14 
and 1(5 respectively. The 14-chromosomic plant was apetalous and died 
very soon after its first flowering, while the plant with 2n — 1(5 grew very 
vigorously. It has later been propagated vegetatively. This hybrid is 
completely sterile. On the male side the development seems to stop 
immediately before the first meiotic division. 

In the combination diploid ('.. ^//»«rrtXtetraploid (.'. pratensis (Table8) 
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-



488 BÖRJE LÖVKVIST 

Table 9. Crossings between diploid C. amara and some different C. palustris 

No. No. No. Seeds No. 
Parent combinations poll. of of per of 

Urs. pods seeds pod plants 

(,'. amara 2nXl6 X C. palustris 2n = 56 
Kallstorp, Sk., Sw. X Fågelsång. Sk., Sw 25 2 30(0) 15.0 0 
Kalhult, Sk., Sw. x Exminster, Engl 9 0 — 
Norrala, Hlsld., Sw. X — 8 0 — 

— X Kungsmarken, Sk. Sw. 9 0 
X - - 6 0 

Munkfors. Yrmld., Sw. X 15 0 — 
X — 19 0 

Onsala, Hid., Sw. x — 5 0 
Total 96 2 30(0) 15.0 0 
C. palustris 2n = f>6 x C. amara 2n=10 
Five, combinations, total 51 0 
C. amara 2n—16 X C, palustris 2n -60 
Five combinations, total 49 0 
C. palustris 2n=60 X C. amara 2n = l(i 
Four combinations, total 19 0 — 
('.. palustris 2n = 64 X C. amara 2n —16 
Högebacke, Sk., Sw. X Fågelsång, Sk., Sw « 1 1 1.0 (I) 
Gii'isö, Upl., Sw. X Norrala, Hlsld., Sw. . . . 2 0 — 
Växiö, Smid., Sw. X — 3 0 
Kungsängen, Upl. Sw. X Munkfors, Vrinld,, Sw. 4 0 
Total 21 1 1 1.0 (1) 
C. amara 2n=16 X C. palustris 2n=68 
Five combinations, total 31 0 — 
C. palustris 2n=68 X C. amara 2n=16 
Three combinations, total 16 0 — — 
C. amara 2n=16 X C. palustris 2n = 72 
Ten combinations, folal 59 0 — — — 
C. palustris 2n 72 X C. amara 3n=16 
Six combinations, tola! 34 0 — — 
C. amara 2n 16 X C. palustris 2n — 76 
Five combinations, total 29 0 — — — 
C. palustris 2n = 76 X C. amara 2n=16 
Three combinations, iolal 20 0 — — 

sings involving ;32 emascula ted and poll inated flowers d id not set seed 
:it nil. 

A total of 11 combina t ions have been carr ied out in these crossing 
exper iments between C. amara and representa t ives o I' C palustris 

(Table i)). .Seeds developed in only 2 crossings belonging lo 2 different 
combina t ions . 

W h e n 25 emascula led flowers of diploid ('.. amara were poll inated 
wi th pollen from a 56-chromosomic C. palustris, 2 pods developed, pro
ducing 30 seeds, all poor. No seeds germina ted . 
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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 x 30) X C. amara 2n=16 12 3 0 
/30 X (56 X 301/x (.'. amara 2n=16 i) 9 0 

x <> Ii 0 
tl 8 0 

[/(56 X 30) X 56/ X 30] X C. amara 2n=16 10 17 0 
10 7 0 

[/(56 X .'iOi x 30/ X 30] x 3 0 
The figures 30 and '>'» indicate Ibe chromosome numbers of C. pratensis and 

C. palustris respectively. 

In a crossing between a 64-chromosomie (.". palustris as the female 
and a diploid. (",. amara 1 pod developed out of 0 pollinated styles, pro
ducing 1 seed only. This seed was well developed and germinated. The 
plant, however, showed difficulties in growing and died when the 
second leaf above the cotyledons was developed. 

Crossings between diploid C. amara and derivatives from C. palustris >< C. pra
tensis. — When studying compatibility problems in the C. pratensis 
complex, a series of crossings and hackcrossings was carried out be
tween (',. pratensis 2n—30 and C. palustris 2n=56. The hexaploid F, 
hybrid was found to be fertile. One of these hybrids and some back-
crossing derivatives wen? used in crossings with C. amara as the male. 
The crossings are compiled in Table 10. The most interesting fact is 
thai in 7 out of 8 combinations the ovaries developed into pods, hut all 
without any seeds. Such a development somelimes occurs, bill very 
rarely, in other combinations carried out in the genus. Examinations 
of the pods showed that no ovules seem to have undergone any growth, 
hul nevertheless some sort of stimulus might have operaled. The origin 
of lhe stimulus is difficult to trace, but it may be from the pollen tubes 
or from a fertilization of the ovules without embryonic development. 

Some of the derivatives from C. pratensis\C. palustris had a very 
complicated origin. It is understood from Table 10 were lhe figures 30 
and 56 indicate C. pratensis and C. palustris, respectively. 

Crossings between diploid C. amara and hexaploid C. raphanifolia. — Pollina
tions performed after emasculation of C. amara plants include 9 cros
sings with 56 flowers, none of which produced pods. All the plants of 
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C. raplnaii/olia used us males have the same origin (Pic du Midi dc 
Bigorre. French Pyrenees). In the opposite direction .'5 combinations 
with (.. raphanifolia as the females gave no pods from the 25 flowers 
pollinated. 

In I combination 4 non-emasculated flowers of (',. amara were used 
lor crossin«. They gave rise to 4 pods, with a total of 8 seeds. 2 well-
developed, but no germinated ones. Here again il is found that if legi
timate pollen cooperates with illegitimate seeds develop. 

Conclusions from the Crossings 

From the crossing experiments it is evident that at least the diploid 
(.'. amara (2n-=lf>) is genetically isolated from other diploids of the 
section Eucardamine used in these studies, e.g.. C. hirsnta (2n=16), 
('.. impatiens | 2n=16l . C. rivularis i2n=K>l. and the •Portuguese 
diploid" (2n=16). However it is very difficult to estimate the import
ance of the development of poor seeds. ()nl\ in one combination were 
hybrids obtained, the result of a co-pollination with two illegitimate 
taxa. Both hybrids were intermediates between C. amara and the •Por
tuguese diploid". The isolation from C. flexuosa (2n=32) is good. The 
isolation from tetraploid C. pratensis (2n = .'{()) is good. The number of 
seeds per pod is greater in the combinalion with tetraploid C. pratensis 
as the male than with diploid ('.. rivularis, but the Frequency of devel
oped pods is much lower in the former combination. (5 out 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, hut the plant died. 
Otherwise the isolation from C. palustris was found to be good. 

The crossing experiments show that the best way to obtain hybrids 
seems to be co-pollinations. 

The fact that in a crossing 2 seeds out of 56 produced plants, in spite 
of no seeds being well developed, is of importance. Thus there may be 
possibilities for hybrids to arise, but in nature such plants will have no 
chance of competing with the surrounding vegetation as they are very 
delicate and vague. 

Summary 

Determinations of chromosome numbers, cultivation experiments, induced polyploid} 
and artificial crossings ha\e been carried out with (.'. amara. I amura is diploid 
2n=16, all over its distribution area, at high altitudes in the \l|>s however, telra-
ploids. 2n 32. occur. — Cultivation experiments show that .sonic characters arc 
easily modified. — By colchicine treatment il «as possible to study the same indi-



EXPERIMENTAL STUDIES IN CARDAMINK AMAItA 441 

vidua! ai diploid, tetraploid and octoplold level. — Crossings experiments were 
carried out between C, annua and :" number of oilier species, One hybrid only 
developed. However, il was found that in crossings between different species co-
pollinalion was to be preferred. 

Sammanfat tn ing 

Kroinosomlalsbestämningar. odlingsexperiment, inducerad polvploidi och korsnings
försök har utförts med Cardamine amara. C. amara har 2n = l6 inom större delen 
av sill utbredningsområde, men i Alperna finns även en tetraploid population med 
'.'il 32. Det diploida lalcl redovisas från '-»5 lokaler, del tclraploida från -!. — 
Odlingsexperiment visar, all hårighet, bladstorlek och form samt planlhöjd starkt 
modifieras. Solexponerade plantor är håriga, småbladiga, lågvuxna men upprätta. 
Skuggigt växande plantor är däremot glatta och storbladiga, med lång. ofta liedlig-
gandc stjälk. — Skillnader i utvecklingsrytm beroende på vegetationsperiodens olika 
längd inom ursprungsområdena kunde iakttagas. Det framgick I.ex. klart av den 
långsamma utvecklingen alt beståndet av (.'. amara vid Tornchamn i Lappland lorde 
härstamma söderifrån. — Colchicinbehandliiig av ullöpare gav tclraploida och en 
octoploid planta av en och samma diploida ursprungsindivid. Jämförelser kunde 
göras mellan diploida. tclraploida och oeloploida plantor med samma genbalans 
(Table 3). Korsningsförsök utfördes mellan C. amara och en rad andra arter 

(Table 4—10). Endast en hybrid utvecklades, mellan en »Portuguese diploid» som 
moder och en C. amara som fader. Vid artkorsningsförsök visade sig sampollinering 
överlägsen ur frösättningssynpiinkl. 
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Beitrag zur Kenntnis der Variabilität der Fichte 

IL Die Wirkung von -.--Strahlung auf Picea abies 

Von HANS W. TRALAII 

Vergleichende' Untersuchungen physiologischer als auch genetischer Art 
über das Verhalten pflanzlicher und tierischer Objekte gegenüber ex
perimentell produzierbarer Strahlungen verschiedener Qualität und 
Quantität sind in einer Reihe von Publikationen bekannt geworden. 

Die vorliegende Arbeit soll sich einerseits mit der Frage befassen, 
ob innerhalb einer Art Rassen zu finden sind, die sich gegenüber dem 
Verhalten der Norm der Art bei y-Strahlung durch besondere Strahlungs
resistenz auszeichnen und anderseits, ob es möglich ist Kriterien für 
die Diagnostik von strahlenresistenten Rassen. Populationen oder 
Individuen zu finden. Diese letzte Frage scheint gerade jetzt bei den 
intensiven Versuchen mit radioaktivem Material zu militärischen, 
wissenschaftlicheil und wirtschaftlichen Zwecken aktuell und die damit 
verbundenen bekannten Befürchtungen immer stärker zu werden. Des 
gleichen soll diskutiert werden in wie weit der physiologische und 
genetische Wert von Rassen oder Populationen einer Art durch Reak
tionen auf Strahlungen beurteilt werden darf. 

Material und Methodik. Das zu den Versuchen ausgewählte Fichten-
sameninaterial war aus der Ernte von 19.").') und bestand aus vier 
verschiedenen Provenienzen: 1. eine Provenienz aus dem Harz (Deutsch
land) hei ('.lau.slhal-Zellerfeld, Höhe~600 m u.M.. und 52° n.B. mil 
einem Tausendkorngewichl von 8,9 gr. 2. eine Probe aus Schleswig-
Holstein (Deutschland) bei Lübeck, Höhe = 20 m ü.M. und 54° n.B. 
mit einem Tausendkorngcwicht von 8.2 gr. ,'i. von Maltesholms gods 
in Kristianstads län (Schwedeni. Ilöhe = 25 m ü.M. bei 55 n.B. sowie 
4. aus Jämtland (Schweden) Höhe = 400 m ü.M. und 04 n.B. Alle vier 
Provenienzen stammen aus Gebieten zwischen dem 10. und 14. Längen
grad mit mehr oder minder stark atlantischem Klima. 
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Das Tausendkornge wicht der beiden letzten Provenienzen wurde an 
das der ersten beiden angeglichen durch Selektionierung der gross ten 
Samen im Schüttelrost und betrug für Provenienz Nr. 3 8.4 gr und 
für Nr. 4 7,4 gr. Diese Massnahme schien dadurch nötig, dass eine 
Beurteilung eines möglichst homogenen und physiologisch einheitlichen, 
normal reagierenden Materials vorgenommen werden sollte. Hierdurch 
wird natürlich das Bild zu Ungunsten der beiden ersten Provenienzen 
verschoben, doch dürfte sich diese Massnahme in der Tatsache recht
fertigen, dass das physiologisch minderwertige kleinsamige Material 
bei ungünstigen Verhältnissen sowieso und in der Natur wohl generell 
ausfallt und somit auch keineswegs in der Representation einer späteren 
Generation Anteil haben wird. Ausserdem bedingt die Beurteilung einer 
rassischen Qualität, was das Ziel dieser Arbeit sein soll, eine möglichst 
starke Einschränkung der physiologischen Varianz. Zur weiteren Homo
genisierung des Materials wurde dieses einer Röntgendiagnosc unter
worfen und nur Samen mit voll entwickeltem Endosperm und der 
Embryoklasse vier zugelassen. Das Problem, ob das, was das Röntgen
bild zeigt, tatsächlich lebendes Material darstellt oder nicht, muss bisher 
wegen Mangel an einer geeigneten Methode ausser Acht gelassen werden. 
Der Feuchtigkeitsgehalt der Samen wird bei allen Provenienzen ein 
Höchslmass an Gleiehmässigkcit gehabt haben, da diese vor der 
Y-Beslrahlung 10 Tage lang im gleichen Raum und 8 Tage lang im 
Exsiccator gelegen haben. Eine Differenz des Wassergehalts kann also 
nicht so gross gewesen sein, dass sie die Versuchsergebnisse wesentlich 
beeinflussen konnte. 

Die Bestrahlung wurde mit dem Co60-Aggregat in Bogesund ' ohne 
Filterung der Strahlen und mit unveränderten Abstand von 1.08 m 
vorgenommen. Als Strahlungsdosen wurden verwendet: 

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 Kästen im Gewächshaus ausgesät und auf
gezogen. Jede Pflanze wurde am Tage der Keimung registriert und 
später gemessen sowie Frisch- und Trockengewicht jeder einzelnen 
Wiederholung der verschiedenen Bestrahlungsgruppen bestimmt, um 
das Ausmass einer eventuellen Stimulation, der zu erwartenden De
pression und somit sekundär die Resistenz der verschiedenen Pro
venienzen beurteilen zu können. 

1 Malens Skossforskiiingsinstilut. Stockholm. Versuchfeld Bogesund 
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Resultat. — Die naheliegendste Möglichkeil sich ein Bild über die 
Wirkung einer chemischen oder physikalischen Einflussnahme auf die 
Entwicklung von Pflanzen zu verschaffen ist die Beobachtung des 
Keimverlaufes. Also jener Erscheinung in der sich die Vitalitätspotenz 
des Objekts am ersten zeigt. 

Wie zu erwarten war. zeigten sich im Keimverlauf der verschiedenen 
Provenienzen und unter diesen wiederum in den ein/einen Behandlungs
gruppen mehr oder weniger starke Differenzen. Die Abbildungen 1—4 
zeigen, dass die Keimung der unbeslrahllen Kontrollen nur bei der 
nördlichsten Provenienz beträchtlich langgestreckter - - träger ist als 
die der drei anderen llerkünfte. Diese zeigen einen Keiniverlaul der 
früh einsetzt, intensiv voran geht und entsprechend früh abgeschlossen 
ist. Aus den Tabellen geht weiterhin hervor, dass eine leichte Stimulation 
der Keimgeschwindigkeit 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
beslrahllen Kontrolle ist. Der Unterschied besieht nur in einer geringen 
Verfrühung des Gesamtvorganges. Ob eine Keimgeschwindigkeit-Sli-
niulation dieses recht geringen Ausmasses von Bedeutung sein kann 
oder aber ob nicht gar schon bei der für eine solche Stimulation not
wendige Sirahlendosis schädigende Wirkimg — wenn auch nur rever
sibler Art — eintritt soll später erörtert werden. Die Dosen von 50 und 
100 r haben auf die Keimung keinen bemerkenswerten Einfluss, wie 
aus den Tabellen hervorgeht. Hingegen verdienen die Wirkungen der 
Strahlendosen von 600 und 1200 r ein besonderes Interesse, liier zeigt 
sich nämlich, dass man für die einzelnen Provenienzen verschiedene 
Resistenz gegen Strahlen annehmen darf. Die Abbildungen 1, 2 und 3 
lassen erkennen, dass die Keimung der drei südlichen Provenienzen 
bei der Dosis von (500 r in ihrer Keimgeschwindigkeit nur unwesentlich 
verzögert sind d.h. unter unserem augenblicklichen Gesichtspunkt, dass 
diese der unbeslrahlten Kontrolle gegenüber nur gering benachteiligt 
und geschädigt zu sein scheint. Dagegen zeigt die (SOO-Rönlgengruppc 
der nordschwedischen Provenienz eine bemerkenswerte Depression in 
der Keimgeschwindigkeit. Deutlicher wird diese Reaktionsdifferenz 
dann bei der Dosis von 1200 r. Hier zeigen die drei ersten llerkünfte eine 
Schädigung, die ein wenig stärker ist als die der Jämtlandsamen nach 
Bestrahlung mit (500 r. Die nördlichste Provenienz aber beginnt nach 
der 1200 r-13eslrahhing mit der stark verzögerten Keimung erst am 
20. Tag nach der Aussaat und hat am 25. Tag 50 % erreicht. Somit 
dürfte eine rassisch bedingte Reaktionsverschiedenheil bei Fichte aut 
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Abb. 1. Keimgeschwindigkeit der Samen der Harzprovenienz ohne und nach 
Y-Bestrahlung. 

Kontrolle, 50 r. 100 r, - 150 r, - • 300 r, 
600 r. 1200 r. 
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Abi). 2. Keimgcschwindigkeil der Samen der Schleswig-Holsteinprovenienz ohne und 
nach Y-Bpstrahlung. 

2« Bolamska Voliser 7957. 
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Abb. 8. Keimgeschwindigkell der .Samen der Kristianstads län Provenienz ohne und 
nach Y Bestrahlung. 
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Abb. 4. Keimgeschwindigkeit der Samen der .läiiitlaiidprovenienz ohne und nach 
Y-Bestrahlung 
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Strahlung bezüglich der Keimgeschwindigkeit als gesichert angesehen 
werden. 

Eine weitere Fragestellung gull der Subslanzproduktion der ein/einen 
Provenienzen sowie deren verschiedenen Bestrahlungsgruppen. Wegen 
der einseilig berichteten Selektion des Saatgutes kann hier auf die 
erblich bedingten Differenzen für den Trockensubstanzgehall (Borne
busch 1935) sowie die Wachstunisgeschwindigkeit und Periodizität 
(Engler 1013 und Burger 1926) der Fichtenprovenienzen im Allgemeinen 
und der hier untersuchten Herkünfle im Resonderen nicht eingegangen 
werden. 

Da die Substanzproduklion des Frisch- und Trockengewichtes in 
einer bestimmten Relation zur Wachstuinsintensiliit und .somit zum 
Längenwachstum sieht, soll zuerst der Zuwachs der Länge der Pflanzen 
behandelt werden. Die Keimlinge wurden zu diesen Untersuchungen 
zehn Tage nachdem 90 °/o der ausgesäten Samen gekeimt waren vor
sichtig dem aus Quarzsand bestehendem Keimbell entnommen und 
zuerst, um jeder Fehlerquelle, die durch das Welken der Pflanzen ent
steht aus dem Wege zu gehen, gewogen und anschliessend gemessen. 
Die Ergebnisse der Messungen sind graphisch im oberen Teil der Ab
bildungen 5 bis 8 dargestellt. Aus ihnen geht hervor, dass bei den beiden 
deutschen Herkünflen ein geringer Längenzuwachs nach einer Be
strahlung mit 150 r zu verzeichnen war. Mit steigender Dosis fällt dann 
aber der Längenzuwachs kontinuierlich. Ebenso lassen die schwedischen 
Provenienzen ein Absinken im Längenwachstum nach ."{00 r in 
Erscheinung treten. Hier zeigt sich jedoch, dass die nördlichste Pro
venienz aus Jämtland eine statistisch nicht zu .sichernde „Stimulation" 
des Längenwachstums bei 100 r zeigt. 

In folgender Tabelle sollen die Zahlenverhältnisse der Messwerte in 
Mittelwert und mittlerem Fehler dargestellt werden: 

0 
m ± E 

S. i iO .71 
8,2 ± 0,88 
7,6 ± 0,70 
."> 8 ± 0.82 

Schleswig- Hui-

150 
m±E 

8,6 ± 0.92 
8.3 ± 0 85 
7.7 ± 0,62 
5.9 ± 0.72 

lein, P 3 = Krist 

800 
m ± E 

8,1 ±0,87 
7,9 ± 0.70 
7.5 ± 0.8.') 
5.7 ±0.71 

ianslads hm I* 

1200 
m ± E 

7.2 ± 1.87 
7.2 ±1.10 
6,5 ± 1.21 
4.4 ± 0,55 

1 .hinilhiiid. 

Deutlicher jedoch werden diese Verhältnisse, wenn man den nach 
1200 r -Strahlung gesunkenen Längenzuwachs in Prozenten mit dem 
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Abb. 5. Länge sowie Frisch- und Trockengewicht der Keimlinge der Harz-Provenienz 
in den einzelnen Bestrahlungsgruppcn. 

Abb. <>. Länge sowie Krisch- und Trockengewicht «ler Keimlinge der Schleswig-
Holstein-Provenienz in den einzelnen Bestrahlungsgruppen. 

Abb. 7. Länge sowie Frisch- und Trockengewicht der Keimlinge der Kristianstads 
Un-Provenienz in den einzelnen Bestrahlungsgruppcn. 

Abb. 8. Lunge sowie Krisch- und Trockengewicht der Keimlinge der Jämtland-
Provenienz in den einzelnen Bestrahlungsgruppen. 



BEITRAG ZUR KENNTNIS DER VARIABILITÄT OKU EICHTE 449 

der entsprechenden Kontrollen vergleicht. In Provenienz 1 ist der 
Zuwachs um 13,3 % gesunken, in 2 am 12.2 %, in 3 um 14,5 °/o und 
in Provenienz 4 um 25.1) %. 

Ein weiteres sehr charakteristisches Bild ergab -sich bei der Aufnahme 
der verschiedenen Längengruppen der Keimlinge. Hierzu wurden die 
Längen von je 30 Keimlingen einer jeden Wiederholung für die Schemata 
der Abbildungen 9 l>is 12 verwendet. Hier zeigt sich, dass die grösste 
Anzahl der Keimlinge der deutschen und .südschwedischen Provenienzen 
in der unbestrahlten Kontrolle eine Länge von 7—9 bczw. 10 cm hat 
und sich somit durch eine recht beachtenswerte Homogenität bezüglich 
dieses Merkmals auszeichnet. Die Keimlinge der Jämtlandherkunfl 
lassen diese Homogenität vermissen und zeigen dem entsprechend nach 
einer Bestrahlung mil 1200 r eine bedeutende Verlagerung der Pflanzen
länge in niedrigere Grössenordnungen. Uie Länge des Gros der Keim
linge der drei südlichen Provenienzen liegt nach der 1200 r -Bestrahlung 
zwischen 5 und 9 cm während die entsprechenden Werle der Jämtland-
l'ichlen zwischen 2 und 5 cm liegen. Es wird hiernach postuliert werden 
elurfen, dass je homogener das Verhalten einer Population unter Normal
bedingungen ist. was eine absolut intakte physiologische Konstitution 
voraussetzt, desto widerstandsfähiger wird sie gegenüber äusseren Ein
flüssen sein. Das Schädigungsspeklrum wird von vorneherein durch die 
geringe natürliche Varianz des Objekts eingeschränkt. 

Die Verhältnisse, die sich bei der Bestimmung des Krisch- und 
Trockengewichtes ergaben laufen parallell mit den Erscheinungen, die 
bei der Untersuchung des Längenwachstums zeiglen. Auch hier macht 
sich ein leichtes Ansteigen der Frisch- und Trockensubstanz hei allen 
Provenienzen nach einer Bestrahlung mit 150 r bemerkbar. Statistisch 
lässt sich jedoch eine Differenz zwischen Kontrolle und den 150-
Röntgengruppcn nicht sichern. Die kritische Grenze der Strahlungs
toleranz hinler der hei ständig steigender Strahlungsdosis die Substanz
produktion kontinuierlich sinkt scheint bei Fichte unter Inachlnahme 
der durch das Objekt gegebenen Varianz bei 150 r zu liegen. Die natür
liche als physiologisch-genetisches Charakleristicum — sowie die 
durch physikalische Einflussnahme bedingte Varianz manifestieren sich 
als Konstitution der physiologischen Varianten. 

Diskussion. — Die erste Frage, die sich aufdrängt, ist ob diese in den 
Untersuchung gefundene »Stimulation» von ökonomischem Werl sein 
kann. Die Tatsache der Splilterung in Teilstimulalionen — eine Stimula
tion der Keimgeschwindigkeil nach Bestrahlung mit 300 und des 
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Zuwachses nach einer Strahlendosis von 150 bezw. 100 r stimmt 
nichl gerade aufmunternd. Von einer echten Stimulalion sohle ein 
Höchstmass der Einschränkung der Varianz, möglichst eine Hebung 
des Niveaus der Gesamtheil der Objekte in der gewünschten Richtung 
sowie die Gleichzeitigkeit der Förderung verschiedener Entwicklungs
komponenten gefordert werden können. Die ersle und letzte Forderung 
jedoch sind keineswegs erfüllt. Hinzu kommt der Verdacht, dass bei 
einer Dosis von /500 r. bei der die Keimgeschw indigkeit gefördert wird, 
eine Schädigung physiologischer Prozesse vielleicht auch gewisser 

morphologischer Strukturen — einzutreten scheinen, was sich darin 
äussert, dass die potentielle Substanzproduklion im Sinken begriffen 
isl. Es kann aber eine Stimulalion der Keimgeschwindigkeit nichl 
erstrebenswert sein, wenn damit die Gefahr einer Schädigung des 
Organismus verbunden isl. 

Rassen-physiologische Varietätcn-Konstilut knien innerhalb einer 
botanischen Art, die sich im Laufe der Phylogenese unter Einfluss des 
Klimas, Standortes elc. durch natürliche Selektion der Erhmasse mani-
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testiert haben, sind Gegenstand vieler Untersuchungen gewesen (Langlei 
1936 u.a.m.). In der vorliegenden Arbeil soll auf die deutliche Reaktions
differenz solcher physiologischer Varietäten gegenüber radioaktiven 
Strahlungen hingewiesen werden. Ks würde aller Glaubwürdigkeif ent
behren, wollte man diese Differenz lediglich morphologisch bedingt. 
mit unterschiedlichen Grössenordnungen der Chromosomen begründen. 

Nybom (1956) hal sehr charakteristische Vertreter der Phanerogamen 
auf die Relation von Chromosomen grosse und Radioresistenz geprüft 
und hat gefunden: ..One can hardly avoid the conclusion that the size 
of the chromosomes does play a great role for the specific sensitivity, 
and thai the effects of the radiation on the chromosomes is perhaps 
decisive for the damage leading lo induced inhibition, abnormal develop
ment and death". Die Beweisführung isl bestechend, doch scheint es 
so. dass innerhalb physiologischer Varianten einer Art ein anderes Ver
hallen herrscht. Die Relation von Chromosomengrösse Strahlungs
resistenz wird noch in einer anderen Arbeit an diesem Objekt untersucht 
werden, doch scheint es nicht so als Hesse sich die Reaktionsdifferenz 
der Fichtenrassen lediglich auf dieser Basis begründen. Wenn auch 
Forssberg (1945) bezüglich des Kalalasegehaltes nach Röntgenbestrah
lung zu dem Ergebniss kommt: „It is for instance noticeable that when 
dosis are given which produce fairly slrong histological disturbances in 
the cells or even later on cause death, a great many fundamental 
biochemical reactions appear to be practically uneffecled by the irradia
tion", so Hess sich andererseits jedoch auch zeigen, dass Röntgenstrahlen 
und somit auch die ihnen physikalisch ähnlichen y-Strahlen den Zustand 
des hormonalen Systems — möglicherweise verschiedene gegeneinander 
wirkende Systeme - - der Pflanzen nicht unerheblich zu Gunsten des 
einen oder anderen zu beeinflussen vermögen iSkoog. 1935). Zu einem 
Ergebnis, dass in gleiche Richtung gehl, kommen Virgin und Ehrenberg 
(1953) nach der Untersuchung der Plasmaviscosität bei Helodea nach 
radioaktiver Strahlung: ..As regards the biological effects of radioactive 
radiations. Ihe direct breaking of the chromosomes is an important 
factor but especially in the case of radiations with low ionization 
densities, plasmatic effects have to be regarded, too". Also auch bier ist 
es ein physiologisches Moment, das in bestimmten Grenzen den ent
scheidenden Ausschlag gibt. 

Sicher isl das hier untersuchte Objekt, die physiologischen Varietäten 
von Fichte, nicht gerade das idealste. Die Untersuchungen über die 
Konstanz der gefundenen Faktoren sollten mindestens über zwei bis 
drei Generationen hindurch geführt werden können. Doch wurde 



452 HANS W. T HA I. AU 

kürzl ich von Lamprech l ' über eine von ihm aufgefundene s t rah len
resistente Zucht l in ie von Pisum berichtet , deren Resistenz auf dein Vor
handensein eines einzigen Gens be ruh t , das also zum Mindesten eine 
physiologische Tei lkonst i lu t ion steuert , die für die Resistenz gegenüber 
der radioakl iven S t rah lung verantwort l ich zu machen ist. Andere Hei
spiele zeigen überdies auch, dass sensitive Substanzen der His ton- und 
P ro lamingruppen , so wie das die Sensibilität herabsetzende N l l 4 ( ) H 
ch romosomengrosscnunabhäng ig wirken. 

Abschliessend soll gesagt werden, dass tier Schluss. den Guiickcl und 
Spar row (1954) n a c h ihren Unte r suchungen ziehen, dass n ä m l i c h die 
meisten oder vielleicht ga r alle „Rad iomorphosen" „result from the 
induced physiological or biochemical d i s tu rbances" die Möglichkeiten 
der Physiologie s icher überschätz t . Andererseits spielen die genet isch 
bedingten physiologischen Varie tä ten inne rha lb einer Art bei de r Be
urtei lung der Strahlungsres is lcnz eine mindes tens ebenso bedeu tende 
Rolle wie die morphologische Konsti tut ion des Indiv iduums. Diese allein 
ist somit ein ungünst iges diagnost isches Objekt. 

Sammanfattning 

Fysiologiska varietelcr av Picea abies frfin fyra provenienser — Harz (Tyskland), 
Schleswig-Holstein (Tyskland), Kristianstads län och Jiimfland - ha undersökts i 
frå^ii om sin resistens mot -/-strålar. En stimulans av grohastigheten efter bestrål
ning med 300 r och ett ringa befrämjande av subslansproduktionen efter 100 resp. 
150 r kan fastställas. En produktionsökning av ekonomiskt värde anses icke given, 
då enhetlighet saknas hos de enstaka bcfrämjningskomponenlernu. Dessutom synes 
cellens fysiologiska tillstånd hotad vid den strålningsdosis, som befrämjar gro-
hasliglieten. Den relativa strålningsresislens som visat sig hos de fre sydliga 
provenienserna i jämförelse med den nordliga .lämtlandsprovenieiisen anses vara en 
genetiskt betingad fysiologisk variation. 

Zusammenfassung 

Physiologische Varietäten von Picea abies ans vier Provenienzen - Harz. Schleswig-
Holstein, Kristianstads län. und Jämtland — werden auf ihre Resistenz gegenüber 
Y-Siralilen geprüft. Eine Stimulation der Keimgeschwindigkeit nach Bestrahlung mit 
.100 r und eine geringe Förderung der Subslanzproduktion nach 100 bezw. 150 r 
konnte festgestellt werden. Eine echte Stimulation von ökonomischem Wert wird 
als nicht gegeben angesehen, da eine Einheitlichkeit der einzelnen Förderungskompo
nenten fehlt und darüber hinaus der Anschein besieht, dass bei Strahlungsdoscn, die 
die Keimgeschwindigkeit fördern, der physiologische Zustand der Zelle bedroht zu 

1 Bekannt gemacht auf dem radiobiologischen und genetischen Kongress im 
genetischen Institut des Forstforschungsinstituts im Herbst 1956 in Stockholm, 
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sein scheint. Die relative Strahlungsresislenz, die sich bei den drei südlichen Pro
venienzen gegenüber der nordischen Jämllandherkunfl gezeigt hat, wird als genetisch 
bedingte physiologische Varianz gedeutet. 
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The Apomictic Development in Malus Sieboldii 
By H. HJELMQVIST 

lMeddelanden Iran Lunds Botaniska Museum. Nr 119) 

In a genetical-cytological investigation of the tetraploid Mains 
Sieboldii (Reg.) Rehd. Olden (1953) presented some facts which indicate 
that this form is more or less apomictic. In order to confirm this 
embryologically and to obtain closer information about the apomictic 
course of development the present writer made an investigation of the 
same two trees in the Botanical Garden of Lund that were investigated 
by Oldén. As noted by Olden, these trees have been grown from 
seeds obtained 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. al intervals of a few days, and fixed 
in the solution of Navashin-Karpechenko. after a previous short treat
ment in Camoy's fixative. Staining was made with haematoxylin 
according lo Heidenhain. Supplementary material was obtained from 
the year 1952 through the courtesy of E. J. Oldén 

The general organization of the ovule is the typical one for Pomoideae 
(cf. Jacohsson-Stiasny. 19141: there are two integuments and a vigor
ously developed nucellus. which is enlarged by division of the epidermis, 
as well as ol the tapctal cells, into several layers: an obturator also 
occurs. In the young, undeveloped ovule Ibere is beneath the epidermis a 
group of cells which cut off tapelal cells outwards; these cells are in 
Rosaceae generally regarded as an archesporhun. which thus is p e r i 
cellular. The tapetal 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 central one. develops into a 
megasporc mother cell (MMC) and undergoes meiosis. The same is also 
known to occur in other genera in Rosaceae, as in Sorbus (Liljefors. 
1953i. Thus only one cell, as a rule, functions as archesporial cell: the 
rest of them should perhaps be regarded as potential archesporial cells. 



456 H. HJELMQVIST 

The formation and development ol I lit* embryo sac was subjected lo 
separate investigations for the two specimens of Malus Sieboldii in 
Lund, as the genetical investigation had shown a certain difference 
between them. To begin with Hie western tree (w), an early stage of 
the development of I he ovule is shown in Fig. 1 a. The inner integument 
has begun to develop around the nucellus and the outer one is just 
appearing outside of it. The nucellus is slid short, almost hemispherical, 
with a one-layered epidermis. Benealb the epidermis, in the central 
pari of the nucellus. a number of cells (in a longitudinal section about 
4—ß such cells may appear beside each other) have by periclinal or 
oblique walls cut off tapetal cells outwards, which later on begin lo 
divide further. Among the inner daughter cells especially one is con
spicuous, in the centre, through its si/e and especially through its large 
nucleus: this cell develops into a megasporc 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. 1 b a MMC. is visible with the nucleus in prophase to the first 
meiotic division. Fig. 1 c—d shows the metaphase of the same division, 
and Fig. 1 e an anaphase. In all cases there may be observed at the 
base or the side of the MMC vigorous cells, rich in cytoplasm, with 
big nuclei and nucleoli, the first beginning to secondary, aposporic 
embryo sacs, which compete with the normal one arising from the 
MMC. Several such cells are generally present, though sometimes only 
one is conspicuous in a special section. 

Besides the primary MMC. however, there may occur in some cases 
another, that arises later and at greater depth in the nucellus. Fig. 2e 
shows such a secondary MMC: in Ibis case the first formed MMC has 
already passed through meiosis and immediately benealb it a secondary 
MMC has been formed, the nucleus (»I which is in prophase to the first 
meiotic division. Similar secondary MMC. :s occur according lo several 
authors (Wanscher. 1939; Hough. 1947; Schneider. 1953) in Malas 
communis beneath the primary one: they apparently appear especially 
in varieties with Iriploid or aneuploid chromosome number or else with 
reduced fertility. 

In the further development either a MMC by way of meiosis forms 
.i 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 phragmoplasl are still conspicuous. In 
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Fig. 1. Malus Sieboldil (w), development of megaspores. a Young ovule with a 
secondary archesporial cell in the centre developing into MMC. '» Later stage, the 
central MMC. in prophase, a secondary embryo sac initial develops below. < — e First 
meiotic division of the MMC, aposporic embryo sacs begin to develop below or at 
the side of the MMC. / A dyad just formed, a developing secondary embryo sac 
visible below. ,</ The second meiotic division, the lower dyad cell with metaphase, 
the upper one with prophase, a secondary embrvo sac developing at the side of 
the lower cell, /i 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. Lnlargemcnt about X 100. 
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Fig. 1 </ is shown how (he second meiotic division lias jnsl been 
initialed; the nucleus ol the lower dya<l cell is in inelaphase in the 
upper it is in prophase. Fig. 1 /i finally shows how the megaspore 
formation has been finished; tin- tetrad is, however, not complete, as 
the division of the upper dyad 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, I.e.. p. 778) for .several genera in Poinoidcae, whereas in the 
genus Pyrus and in Malus communis (Tab. IIIj four megaspores arc 
said to arise; in this respect Malax Sieholdii thus differs from M. com
munis. Also in these stages of development \igorous cells, rich in 
cytoplasm, and with big nuclei, may be observed near the dyad or triad: 
these cells are marked off in the figures; often only one is visible in a 
special section, but then there are more in other seel ions. 

The development from MMC to megaspore just described is. however, 
often disturbed at varying stages. In Fig. 2 a b illustrations ol this are 
shown. Here the original MMC has been pushed aside: it is more or less 
compressed, as well as its nucleus. This ousting has taken place at an 
early stage; the nucleus has apparently been in different stages ol 
prophase. Replacing the MMC some cells in the vicinity develop into 
aposporie 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 cytoplasm, big nuclei and especially nucleoli. An inconsiderably 
later stage in the development of the aposporie embryo sac is shown in 
Fig. 2 c. It has now increased and vacuolized and may be regarded as 
a uninucleate embryo sac. Two or three additional aposporie embryo 
sacs were present, which were nol equally far developed. The nucleus 
of the primary MMC. was not visible, bill the cell was recognized by its 
length and the light, reticulate cytoplasm: also in this case the MMC 
was thus apparently ousted before it had divided. 

In other cases, however, the MMC, had divided into l\vo or three cells 
before Ihe supplanting and disintegration. In one case a dyad was thus 
observed that obviously was just in degeneration, and in several cases 
megaspores were seen that were very small and weakly developed and 
undoubtedly were ousted by the secondary, aposporie embryo sacs. An 
instance of this is seen in Fig. 2d: as usual Ihe upper dyad cell has not 
divided - - the nucleus here is in prophase — and Ihe two lower cells 
are small and have .somewhat irregular nuclei with small nucleoli: 
probably they both are going to degenerate. Immediately beneath Iheni 

file:///igorous
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Fig, 2. Malus Sieboldli (Wi, ousiing of ihe MMC and development of aposporic 
embryo sacs a A group of aposporic embryo sacs develops around a degenerating 
MMC with the nucleus in prophase h Similar stage Ihe MMC a little more ad winced 
before the supplanting ( An aposporic embryo sac. with vacuolization is ousting 
the MMC the nucleus of which is not visible. il A degenerating triad with a developing 
aposporic embryo sac below, e Beneath the primary triad a secondary MMC has 
developed; bolh are however ousted b\ aposporic embryo sacs, now parti) in 
binueleale stage («'). / Part of epidermis cap with a binui lealc aposporic embryo 

sac. — Enlargement about X 400. 

there is a vigorous cell thai in size, cyloplasm-contenl uiul above all 
in the size of nucleus and nucleolus surpasses by far Ihe megaspores: 
certainly Ibis cell is developing into an aposporic embryo sac. There are 
possibly one or a few other potential aposporic embryo .sacs, though 
they are nol as vigorous as this. In another case with a similar triad 
(where, however, Ihe nucleus of the upper cell was in metaphasc) there 
were several about equally vigorous potential secondary embryo sacs. 
A .special case of a degenerating triad is visible in Fig. 2 c. Here a 
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secondery MMC has developed beneath the primary triad, as sometimes 
occurs (cf. above), but at the side of the central cell row. where the 
primary and secondary MMC have developed, two vigorous aposporic 
embryo sacs have arisen (Fig. 2 c1) both of which have reached the 
binucleatc stage and undoubtedly will win in the competition, ousting 
the megaspore already formed as well as the secondary MMC. 

In later developmental stages, when the embryo sac has increased 
vigorously and pushed aside the surrounding cells, it is ollen not possible 
to decide whether il is aposporic or not. Those degenerating 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 criterion that separates these from the unreduced aposporic embryo 
sacs. In some cases the two types may, however, be distinguished from 
the position of the embryo sac or other conditions. 

In Fig. 3 ft, thus, an embryo sac is shown that to all appearances is 
normally developed, reduced. It is four-nucleate and the nuclei are in 
division. In one of the division figures the number of chromosomes, 
though they could not be exactly counted, could be approximately 
estimated to the diploid number, not the tetraploid one which must be 
found in unreduced embryo sacs. The developing embryo sac is here 
also situated above some other, small ones, which undoubtedly are 
aposporic. In Fig. 3 a, however, another case is seen. Here there is a 
larger, binucleatc embryo sac and some smaller, uninucleate ones. 
Owing to its deep position in relation to the nucellus and to the smaller 
embryo sacs, the binucleate embryo sac is certainly aposporic. In 
Fig. 3 r two mature 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 lube has intruded and a 
male gamete has migrated to the secondary nucleus with which it is 
about to fuse while there is no such gamete at Hie 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 to the experimenls of Olden (1953, p. 125) must 
occur in the apomäetie Malus Sieboldii. 

While the aposporic embryo sacs, as a rule, are formed in the inner 
pail of the nucellus, in a few cases it was also observed that 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 consisting epidermis tissue. 
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Fig. .'i. Malus Sieboldii (\vi, development of embryo sac. a A binucleate embryo sac. 
certainly aposporie, ousting sonic 1-nucleate above it. b Embryo sac, probably re
duced, with lour dividing nuclei. <• Two mature embryo sacs, one of them larger 
and more advanced; in this a pollen tube has intruded and a male gamete fuses 

with the secondary nucleus. — Enlargement about X 400. 

A cell lo be left there of, higher up, with a big nucleus is possibly an 
additional potential secondary embryo sac. Only those cell layers that 
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. It is not impossible that 
the embryo sac drawn might be winning in the competition. — Aposporie 
embryo sacs thai have been formed from the epidermis have earlier been 
described by Rosenberg (1908) for Ilieracium aurantiacum, when- they 
usually have this origin: otherwise it is apparently an uncommon 
condition. 

It is thus obvious that in I he specimen of Malus Sieboldii investigated 
both reduced and unreduced, aposporie, embryo sacs develop. Even 
though the unreduced embryo sacs according to Olden (I.e., p. 109—111) 
sometimes may be fertilized and give rise to seed plants with increased 
chromosome number, these are exceptional cases and, as a rule, they 

30 Botaniska Xotiscr 1957. 
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must be held to develop apomictieally. The apomixis is here, however. 
facultative. 

As regards the proportion between reduced and unreduced embryo 
sacs, it must be taken into consideration that this, as pointed out by 
Olden (I.e., p. 123 124) i.s possibly influenced by external conditions: 
the temperature may be of effect and bad pollination conditions may 
favour a later 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 material 
from the described tree (w) 12 triads were observed with a weakly 
developed hasa I megaspore which certainly or probably was going to 
degenerate, and 7 triads where the basal cell probably would develop 
further, liven if such a development lakes place, a supplanting may. 
of course, occur at a later stage, and in addition a such one may often 
be found in an early stage, so that no niegasporc formation at all 
occurs. It is thus obvious that the mature aposporic embryo sacs must 
have completely dominated over the reduced ones, in agreement with 
tin' results from Olden's crossings of 1948, when of 11 seed plants 10 
must have arisen from unreduced embryo sacs, only 1 from a 
reduced one. 

The hitherto described conditions refer only to one of the specimens 
of Mains Sieboldii in Lund (\v,l. The secondary, east specimen ie) 
showed some minor deviations. The general development of MMC and 
embryo sac was, of course, the same, hut the disturbances in the meiosis 
ol the MMC. were apparently not. so great and the developed triads with 
megaspores more common. The basal niegasporc was also often 
normally developed and apparently capable of further development 
(Fig. 4'/—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. 4c) . A calculation of 
the proportions, in the year 1957, showed lhal ol 45 triads with 
megaspores, or with a 1-nucleate embryo sac and megaspore remnants, 
.'{() contained an apparently competitive basal niegasporc or embryo sac, 
whereas in the 15 remaining cases the basal megaspore was weakly 
developed, obviously at the point of degenerating. Of course it. is also 
possible in this case thai some of the apparently normally developed 
megaspores may succumb in the later competition; a degeneration in 
an earlier slage could also be observed, so that megaspore formation 
never look place. These conditions, of course, counteract the pre
ponderance of the reduced embryo sacs that seems to appear from 
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Fig, l. Malus Sieboldti MM. a Triad with :i vigorous basal megaspore and below il 
a I-nucleate aposporic embryo sac /> \ group of four uninucleate embryo sacs, one 
of them formed from a megaspore, reduced, with two disintegrating triad cells 
above it, the oilier .'! aposporii , unreduced, c A triad with the basal megaspore 

in degeneration; around il aposporic embryo sacs develop. 
Enlargement about X 100. 

the numbers mentioned, but il is slill evident thai here these embryo 
sacs are comparatively more common. The numbers obtained by Olden 
(l.C, p 1 111 in crossings between this specimen i$l and Malus Eleyi iCf) 
also indicated that the number of reduced and unreduced embryo sacs 
on this occasion (in the year 1950) were about equal. In another 
experiment, when the tree was crossed with the tetraploid variety Mine 
de Menace 260 38 (Cfj Olden is of the opinion that the seed plants 
formed through apomixis were by far preponderant: if this really was 
the case, il can. as mentioned by Olden, possibly be due lo special 
conditions, for instance Ihal I he male gametes have nol been appropriate 
for fertilization, and thai therefore the primary embryo sacs have 
degenerated and apomictic ones have developed in their place. 

The apomixis occurring in the tetraploid Malus Sieboldii thus is a 
facultative apospory. more or less pronounced. In an cmbryological 
respect there is a great agreement with the apospory that was described 
by Uermen (1936) for the Iriploid Malus hupehensis; this author, 
however, slates that even if the apomixis here is not total but fertiliza
tion sometimes occurs, apparently all embryo sacs are aposporic and 
unreduced: the apomictic tendency thus is more pronounced than in the 
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tetraploid Malus Sieboldii. Also with the apomictic Sorbns species 
investigated by Liljefors (1953) there is a great similarity, perhaps 
especially with the development of the tetraploid Sorbus hybrida, where 
the MMC may either degenerate or pass through meiosis and form a 
reduced embryo sac. in competition with aposporic embryo .sacs 
arising in the vicinity. 

The cause of the apomictic development in the tetraploid Malus 
Sieboldii is probably disturbances in the meiosis. That such disturbances 
occurred was clear from the frequent spreading of the chromosomes 
in the division of the MMC, some of them lagging behind, others going 
ahead the major group, as well .is from the fact that some chromosomes 
or chromosome fragments often were excluded from the daughter 
nuclei. These irregularities appeared greater in the one tree (w), which 
also had a more pronounced apomixis. The material was too small, it 
is true, for a certain comparison, bul it appeared as if 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 the irregularities in the meiosis and therewith probably 
also of the apomixis is a mailer of debate. Judging from recent in
vestigations (see Liljefors. 1955, p. 100j the apomictic development 
seems at least in some cases i e.g. in Potenttlla and Sorbns) to be due 
to recessive genes which through hybridization come into dominance, 
polyploidy also playing a role. For the apomictic triploid species M<dns 
hupehensis Dermen (I.e.) assumes that the apomixis should be attributed 
to hybridogeneity. is this also the case in Malus Sicboldiil As a matter 
of fact the partly apomictic form treated here shows some ditferences 
from the typical species: the leaves are greater, less incised, only on 
some shoots with a slight indication of lobalion. on flowering branchlets 
ollen entire, the flowers are also larger (about ',) cm across) and with 
overlapping petals, the pubescence is weaker. Some ot lhe.se characters 
are also found in M. Sieboldii var. arborescens Rehd., which is distin
guished by large, less lobale leaves and weaker pubescence (Rehder, 
1940). but it appears as if the deviations of the trees in Lund were 
greater than in the typical variety. A similarity is also present with 
M. zumi (Mats.) Rehd.. which according to Rehder (I.e.) has arisen 
through hybridization between ,1/. baccata var. mandshtirica Schneid, 
and .1/. Sieboldii. but by Asami (1927) and Ohwi 11953) is regarded as 
a variety of M. Sieboldii. Malus zumi is distinguished by more or less mi-
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Fit,'. 5. Meiosis in the MMC in Mains Sieboldii jwi, a c. and in .¥. Siebohiii (e), 
d /'. a—c Dyad formation, with rather great irregularities. (/ Anaphase of the first 
niciotie. division, e Telophase, the cell certainly degenerating. / Dyad with lower 

cell in division, here no excluded chromosomes. Enlargement about X 000. 

divided leaves, those of flowering branchlels entire or nearly so. and 
greater flowers, 2.5—3 cm across (Render, I.e.); it differs however also 
in having larger (about 1.2 cm across) and redder fruits, whereas the 
investigated trees of .1/. Sieboldii have fruits of the typical appearance 
for the species (about 6—8 mm broad). Furthermore M. zumi iRybin. 
1926) is not tetraploid. bul diploid. Another species, with which there 
apparently is a still greater agreement, is the closely to M. Sieboldii 
related .1/. Sargenti Rehd.. which according to Rehder (I.e.) differs from 
M. Sieboldii in having horizontally spreading, often spinescent branches, 
suborbicular, overlapping petals, rounded at base, large flowers and 
glabrous calyx: these characters are all found in the two specimens 
investigated (the calyx is at least nearly glabrous). The chromosome 
number may in M. Sargenti also be tetraploid (Rybin. I.e.; Darlington 
and Wylie. 1955). A/. Sargenti has. however, more incised leaves, those 
of shools mostly 3-Iobed, and a little larger fruits (about 1 cm across), 
of dark red colour (Rehder, I.e.). Moreover this form according to 
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Japanese authors is nol a good species: Asaini 111)27. p. 44—15) regards 
it as a variety and says that it is a very occasional form without sharp 
delimitation against the main form, and Ohwi (1953, p. (>(>5) includes 
it without variety name in M. Sieboldii. Apparently there is around 
M. Sieboldii a form complex including M. zitmi, M. Sargenti and some 
varieties, which partly certainly has arisen through hybridization with 
M. baccata var. mandshurica — possibly also with participation of 
M. priwifolin (Willd.) Borkh. — and in which more or less apomiclic 
microspecies have developed. The form of M. Sieboldii isens, lat.) 
treated here apparently is such a microspecies. Other microspecies arc 
presumably also formed or in development; the final elucidation, 
however, of the systematical conditions in this group and tin- genesis 
of the different forms most probably cannot be completed except by 
studies of the form complex in its Japanese district of origin. 

The investigation was supported by a grant from "Statens Naturvetenskap
liga Forskningsråd". 
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Observations on the Conjugation in Netrium digitus 
By KOLF ÜRÖNBLAD 

In a sample from the Sanuna t t i par ish in S\V Fin land , collected Septem
ber 2011) 1936, 1 found a great, n u m b e r of zygospores and conjugat ing 
cells of the desmid Netrium digitus I t / . & Rothe. (According to De Bary 
(1858, p. 491 the Conjugatae are conjugat ing most frequently in the 
spring.) The mater ia l was kept living tor some t ime and I was able to 
follow the development of the zygospores from their first beginning to 
the m a t u r e zygospore. T h e conjugat ion a lways took p lace d u r i n g the 
night. In a couple of n ights the conjugation was a b u n d a n t l y going on. 
Then , abrupt ly , on the th i rd day. there was no fur ther conjugat ion, and 
some of the conjugat ions a l ready begun were never completed. 

Observat ions on these processes are very scarce a n d since, accord ing 
to West & Fri tsch (1927. p. 226) "in Selrium the details are not k n o w n " . 
I t h ink it wor th while to publish a short account of m y observat ions . 
I regret to say that these a re very incomplete , and it is most regret table 
tha t no pa r t of the interest ing mater ia l w a s preserved for subsequent 
studies. However, also these incomplete observat ions may . perhaps , 
serve the purpose of incit ing fur ther s tudies. 

T h e descr ipt ions of the var ious stages of the process follow in con
nection with the drawings . 

Case Nr I. Fig. 1 (22.:io o 'clock). T h e two conjugat ing cells lie parallel 
and close to each other, the slenderer and the th icker ends in the same 
direct ion. As far as one may judge from the shape of the conjugat ing 
cells, they a re the p roduc t of a cell-division which h a s taken place 
immedia te ly before the beginning of the conjugat ion. (Gf. De Bary. 
p. 481 W h e t h e r o r not this assumpt ion really is true. 1 was not able to 
establ ish. The c h r o m a t o p h o r e s were coarsely grained, their shape 
scarcely changed, the nuc leus between the two c h r o m a t o p h o r e s clearly 
visible. T h e r e was n o enveloping muci lage lo be seen d u r i n g the whole 
process. 
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Fig. 2 12."}.is). The two conjugating cells have already each of them 
pul out broad protuberances, which have become connected by means 
of a convex septum. The content of the nuclei is divided into 4 parts. 
The whole of the plasm is of a yellowish colour. In I he conjugating cells 
the plasm has become contracted and removed from the cell wall. In 
the conjugating lube there are grained .slings of plasm along the walls 
up to the dividing septum. 

Fig. .'t (23.35). 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 moment.) The whole content of the cells 
is now contracted into an irregularly spherical lump where the 4 chro-
matophores are separately \isible. 

Fig. 4 (23.45). The zygospore is now almost mature and has become 
exactly spherical. The zygospore wall is not yet ol mature thickness. 
The whole process of conjugation had taken one hour and 15 minutes. 
(De Bary states 15—20—40 minutes from the first beginning to the 
spherical shape of the zygospore.) 

Case Nr 2. — I took another selection of my material and it was only 
a short lime before I again met two cells in the beginning of con
jugation. 

Fig. 5 (23.S8 o'clock). The cells lie parallel beneath each other as 
before. The protuberances are scarcely evolved. 

Fig. O (OO.87). The grained structure of the chromatophores is clearly 
visible. At the point where the cells meet the cell wall is thickened, and 
inside of Ibis the plasm stream has brought together a conglomeration 
of colourless oblong grains. (De Bary, p. 49: "linsenförmige Ansamm
lung*'.) 

Fig. 7 (OO.47). A more detailed drawing. The two layers of the cell-
wall are visible. iThis is a somewhat unexpected sight, because the 
cell wall ol the saccoderm Desmids is supposed to consist of a single 
layer.) The conjugating cells are separated from each other by a small 
space of 2.s u. (cf. De Bary p. 27) Greatest thickness of the cell wall 
2.4 u, The grains at the meeting point increase in size and become more 
numerous. The liny flaps of the chromatophores become more scarce. 
The plasm of a more strongly yellowish colour. 

(01.05) The chromatophores become more and more contracted and 
grained, the plasm more yellowish, the grains al the contact point more 
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numerous. The plasm circulation is going on very actively. The distance 
hel ween the cells is unchanged. 

(O2.03) Distance between cells 2 u. Thickening of cell wall 3.4 u. No 
plasmolylic contraction visible. 

(03.10) The grains at Ihe point of contact become melted to a colour
less layer. 

(03.38) Nuclei clearly visible. 
Fig. 8 103.421. In the lower cell the protuberance begins now quickly 

lo enlarge. (De Bary, p. 4 also tells of an enlargement that does not 
take place simultaneously in the two conjugating cells.) The plasm 
layer on the inside of the contact point has disappeared. In Ihe upper 
cell the layer is yet visible. 

Fig. 9 103.44). 
Fig. 10 (03.47). In the upper cell the content of the nucleus is divided 

into 4 parts. In Ihe lower cell nucleus not visible. 
i03.5ii Plasmolytic contractions are beginning at first in the upper 

cell and almost instantly aller that in the lower cell. Chromatophores 
not marked!j changed. 

Fig. 11 (03..vi). 
(03.64] The protuberance in the upper cell begins suddenly to enlarge. 
Fig 12 103.3.-.). 
Fig. 13 104.00). 
Fig. 14 I04.TI). Strips of the plasm push forward into the conjugating 

tube. The upper cell is to Ihe right. Ihe lower cell to the left. 
Fig. 15 I04.IT). The whole content of the cell is pressed forward into 

the conjugating tube. At the right angles of Ihe conjugating lube of the 
right cell the two layers of the cell wall are clearly visible. The right 
cell is more developed than Ihe left one. 

Fig. 16 (04.371. The nuclei seem to meet within a connecting sheet ol 
plasm. The right nucleus greater, colourless, the left one smaller and 
more grained. 

Fig. 17 (01.42). Curiously enough this conjugation never became 
completed. On the contrary, on the next day at 15.4.-, o'clock (lig. 18) 
the content of the cells had drawn itself back. A separating membrane 
has appeared between Ihe two cells. We must suppose thai some dis
turbing factor had interrupted the process, icf. De Bary, p. 4. "am Object -
träger wurde die Kopulation in 2 Stunden vollendet, aber niemals zum 
Zygote entwickelt"). 

During the following nights I tried allentively to follow this interesting 
process, but in vain. A great deal of the Xelrituv cells had already 
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formed zygospores, some of the cells lay close t<> others as if beginning 
to conjugate, bul no further progress of the conjugal ion could be seen. 

Fig. 19. This is a mature zygospore. In this case the cells are in 
opposite position to each other, Ihe thicker end of one cell corresponding 
to Ihe thinner end of Ihe other cell. Rolh Ihis position and Ihe other one 
described above were met with. At a later time the wall of Ihe con
jugating lube undergoes a gelatinalion and Ihe zygospore becomes free. 

Magnification of fig. 1—5 and 17—18 X(>7, fig. (> and <S 16 and 19 
X265, fig. 7 X445. 
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Smärre uppsatser och meddelanden 

Några ord om de svenska förekomsterna av Physcia elaeina 

Under resor jag förliden sommar företog i olika delar av Sydsverige — i sam
band med mina studier över collematacéer — kom jag all besöka bada de hit
tills kända svenska lokalerna för den sydliga laven Physcia elaeina (Sm.) 
A. L. Sm. [=Ph. adgltitinata (Fik.) Nyl.], nämligen Botaniska trädgärden i 
Visby, Gotland, och Solberga kyrkogård. Bohuslän. Da ej pä länge någon 
rapport lämnats om dessa förekomster, beslöt jag göra en hastig inventering 
av beständen. Studier med vissa tidsintervall rörande dylika sällsyntheter och 
deras uppträdande synas mig vara av värde. 

1 Botaniska trädgärden i Visby eller som del officiella namnet lyder: 
Sällskapet I).B.V:s —De Badande Vännernas] trädgård (se Ekberg 1953 och 
där anförd litteratur) upptäcktes arten av G. E. Du Rietz 26/5 1918. växande 
tämligen rikligt på den släta barken av en Abies-urt (se vidare Du Biet/ 1923 
s. 88: ulan lokal angiver, såsom ny för Sverige i samma tidskrift 1921 s. 168). 
Den 23/7 1932 hade jag själv tillfälle se laven nu sparsam - på samma 
lokal och Substrat (se närmare Degclius 1936 s. 94). Den SOT» 1957 besöktes 
fyndplatsen på nytt, och jag gjorde då följande iakttagelser. På del tidigare 
kända substratet, en vacker och tämligen grov spansk ädelgran (Abies pin-
sapa f. glauca), kunde laven nu ej anträffas trots ivrigt sökande. Däremot 
fann jag den lokalt riklig och samhällsbildande (täckande flera dm'2) pä en 
stor, c. 17 m från Abies växande Sorbns aria v. incisa, vid stängslet mot vägen 
(Studentallén). Den uppträdde här pä den mot vägen vända sidan av stammen, 
tillsammans med bl.a. Physcia orbicularis och Xanthoria parietina. Kanske vi 
bär ha den ursprungliga spridningshärden för arten? Den senare sågs även 
sparsam pä en Monis alba f. multicautis i närheten. Efterforskningar på andra 
träd och buskar i och utanför Botaniska trädgarden gåvo negativt resultat, 
men sina exemplar av arten kunna lätt undgå uppmärksamheten. Physcin-
vegetationcn är i Botaniska trädgården — liksom i omgivningen — rik; arter 
av detta släkte äro, jämte Xanthoria parietina (lokall även Parmelia physodes 
och P. sulcata), de viktigaste och mest framträdande bladlavarna bär. Föl
jande Physcia-iulrr antecknades f.ö.: ascendens (allmän, jämte orbicularis 
den allmännaste), (jrisea (lokall riklig, på en stor alm t.ex. täckande stora 
delar av stammen), nigricans (flerstädes men tydligen ej allmän), orbicularis 
(allmän, jfr ovan), pulnerulenta (sparsam men bl.a. sägs ett mycket stort 
fertilt ex.). lenelta (inom trädgärden sparsammare än den närstående ascen
dens men utanför ibland tämligen riklig); utanför trädgärden även aipolia och 
stellaris. 
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På Solbergn kyrkogård anträffades Ph elaelna 12 8 1933 av A 11 Magnus 
son I-nhgl Magnusson Hl.Sä is 123i \ a \ l e den har vid basen a\ en alm på 
den mol söder vettande sidan invid vägen, som går förbi kyrkogården, och 
täckte åtminstone ett par dm'-. Själv hade jag tillfälle att 4,0 1938 iakttaga och 
samla arten på denna lokal. Den 22/8 och 16/9 19S7 besökte jag ånyo lokalen 
och antecknade följande. Arten förekom |>ä två almar ingående i den rad av 
olika slags träd. som för C. 100 ar sedan planterats utmed vågen innanför 
muren Ii äldsta delen a\ kyrkogården). På den ena ahnen var ilen riklig mot 
basen av den mot landsvägen vända sidan a\ stammen (täckande en samman
lagd yla av åtminstone 10 dm8), men enstaka exemplar anträffades även högre 
upp (till c. 2 m från marken) samt på den inåt vånda sidan a\ stammen; få 
andra lavar förekommo pa dessa ytor (bl.a. Xanlhoria parietina lokalt riklig 
Lccanora Hageni, Phgscia ascendens och Ph. orbicularis) Pa den andra (invid 
stående» ahnen sags Ph. dm inn bloll ytterst sparsam och nära basen. Minen 
var det rikast representerade trädslaget i raden riinl de äldre delarna av kyrko
gården och förekom i olika åldrar. Den bar en rik lavvegetation (liksom ock 
Övriga trädslag: lind. häslkastanj. oxel. vanlig lönn s\ komorlonn. naverlönni 
De på alm förekommande arterna antecknades, och listan, som ej gör anspråk 
pa fullständighet. meddelas här som bidrag till en karakterisering av lokalen: 
l.ixrnia prunastri, Parmelia acetabulum (ett enda medelstort ex.. stcr.. tyd
ligen tillkommet efter Magnussons besök, da arlen saknas i M s anteckningar 
Iran lokalen). P. fuliginosa. P isidiotgla (sic', ett enda medelstort ex.. stcr.I, 
P. sulcata. Phgscia aipolla, Ph ascendens (allmän), Ph dubia. Ph. grisea, Ph. 
orbicularis (allmän), Ph. pulverulenta (d:o), PA. temlla (d:o), Ramalina farina-
era. Ii. fastlglata, Ii. fraxtnea, Xanthoria candelarla, X. fållar (lokalt riklig). 
X. parietina (allmän): a\ skorplavar bl a. Artho/iyi<nia sp , Hacidia luteola, 
lliicllia punctata, Caloplaca chlorina. C. phlogina, Candelariella vitelline LA 
cania cyitella. Lccanora Hageni, /.. subrugosa, Lecidea oUvacea (även en 
sorediös typ), Pertusaria t/lob/ili/t ra v Iltnrici. Phlgctis aracna: av alger 
/ rentepohlia umbrina Pa en vanlig lönn sags ock Phgscia nigricans (sparsami. 

Ph. elaeina söktes även på träd (alm, ask) utanföi kyrkogården men för
gäves. 

\r Ph. elaelnaa sällsynthet hos oss verklig eller blott skenbar ' Olika me 
ningar ha här gjort sig gällande. Även om artens obetydliga storlek gör. all 
sparsamma förekomster lätt undgå uppmärksamheten, är jag övertygad om 
det förstnämnda alternativets riktighel Vrten uppträder i digen på en typ 
a\ standorter starkt stoftutsatta trad vid vägar, gärdar o.dvl —. som vant 
föremal för ingående undersökningar i iichenologiskt hänseende i Sydsverige 
lav Mmborn. Magnusson ni.fl.). 

Denna Physeiu-ari är ej med säkerhet känd från vara grannländer (betr. 
en gammal uppgift frän Danmark se Lynge 1935/) s. 231). Enligt nuvarande 
kanin dom börjar den uppträda först i Mellaneuropa, där «len dock i stort set) 
sv nes vara sällsynt. De svenska förekomsterna äro tydligen resultat av lång
spridning och jämförbara ined t.ex. uppträdandet av Parmeliu dubia vid l pp-
sala (se Hasselrot 1945 s. 238—241). Vad förekomsten i Botaniska trädgar
den i Visby beträffar kan man tänka sig — lika gärna som en vindspridning -
en invandring genom människan, i samband med inplanteringen av träd och 
buskar på 1800 talet. Knligl vad stiftsjägmästare Nils Ekberg (Göteborg) för-
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fattare till den ovan citerade minnesskriften, meddelat mig, får man räkna 
med att en del av de i trädgarden förekommande lignoserna som unga plantor 
införskaffats frän Mellaneuropa. Diasporer av laven kunna ha medföljt dessa. 
I sådant fall skulle man ha all göra med samma typ av spridning som jag an
tagit betr. Xanthoria lobnlata på Island (Degelius 1957 s. 44). 

Det är anmärkningsvärt, all här ifrågavarande förekomster i sä ringa ut
sträckning kunnat tjänstgöra som spridningshärdar, även när del gäller när
maste omgivning; vegetativa diasporer (soredier) äro dock rikligt förhanden 
hos arten (apothecier ej anträffade hos oss). Dylika iakttagelser kunna emel
lertid ofta göras vid arters utbredningsgränser, och företeelsen torde främst 
stå i samhand med ökad konkurrenssvaghet. 

Ph. elaeina påminner till utseendet om en liten Ph. orbicularis, men loberna 
äro tunnare och mer tilltryckta (laven mer skorplikl. Betr. viktigare skillnader 
f.ö. (pyknokonidier nun.) hänvisas till ovan citerade arbeten samt Ull all
männa Horor och monografier (t.ex. Lynge 1935, Nädvornik 19471. Detsamma 
gäller utbredningen utanför Skandinavien. 

Göteborg. Botaniska trädgården, i sept. 1957. G r w ut DEGEUUS 
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Pragae. 

Carex extensa anträffad i Bohuslän 

I en samling kärlväxter från Västkusten, som av överlärare Manne ((blunder 
(Göteborg) hösten 1956 inlämnades till Botaniska trädgården i Göteborg för 
bestämning, fann jag ovannämnda CY/rex-art, pä svenska kallad segstarr eller 
(sämre namn) öslersjöslarr. Exemplaret, som nu tillhör Botaniska trädgår
dens herbarium, hade samlats av O. den 3/8 1956 på Fredagsholmen i Skaf tö 
socken i mellersta Bohuslän (holmen ifråga förs ibland felaktigt till Morlanda 
socken): det är väl utvecklat och bär flera strån (det längsta närmare 3 dm). 
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Fyndel iir mycket intressant Arten ifråga är nämligen tidigare aldrig sedd 
l>:i svenska västkusten norr om Skåne (och även i detta landskap är den säll
synt). Den tillhör de havsslrandsväxler, som i Sverige huvudsakligen äro ut
bredda utmed Östersjöns kust, och den sydliga typen bland dessa (artens nord
gräns ligger i nordligaste Uppland, se karta 399 hos Hultén 1950). Den är 
emellertid myckel utbredd i Danmark, särskilt i de södra delarna ehuru även 
funnen på några lokaler i norra Jylland (Nordsjökusten och Limfjorden) samt 
på Liisö (se ocksä Wiinstedt 1943 s. 182—183 och karta lig. 22), och blev 
nyligen påvisad frän en lokal i Norge, nämligen Skålöy nära Kragerö i Tele
mark (se Höeg & Lid 1949 s. 87—91). Dessa förekomster i Danmark och Norge 
göra Bohusläns fyndet mindre överraskande. I Finland saknas arlcn med 
undanlag för Aland. — Betr. lotalutbrcdningen se anförda arbeten av Wiin
stedt och Höeg & Lid. 

1 samband med denna arts utbredningstyp kommer man att länka pä några 
andra Corex-arter bundna till havsstränder. C. glateosa tillhör också öslersjö-
arterna i Sverige men är en nordlig typ (i stort sett bunden till Bottenviken-
Bottenhavet, se karta 345 hos Hultén). Den är ännu ej sedd pa vår västkust, 
trots alt två norska lokaler ligga mycket nära Bohusläns-gränsen (arten bör 
alltså efterspanas på svenska sidan). C. f/larcosa har — till skillnad Iran C. ex-
tensa en vid utbredning i Norge samt i Nordens östra delar (även utmed 
ishavskusten); i Danmark saknas den. — C. Mackenziei har en utbredning 
myckel likartad glareosas, men arten finnes även pä svenska västkusten (i dess 
norra delar) och går utmed kusten av Östersjön längre mot söder (se karta 
347 hos 11 ullen |. C. distans, tillsammans med vilken (.'. extensa ibland upp
träder, tillhör den sydliga typen och är ganska utbredd även pä svenska väst
kusten (liksom i Danmark och sydligaste Norge; se karta 404 hos Hultén). 

Den 15/9 1957 hade jag tillfälle att i sällskap med upptäckaren avlägga ett 
kort besök pä extensa lokalen i Bohuslän. Därvid gjorde jag följande anteck
ningar om lokalen och artens uppträdande. 

Den högklippiga, numera helt obebodda lilla ön Frcdagsholmen ligger vid 
inloppet till Ellösefjorden söder om den större ön Jonsborg, alltså mellan 
Skaftölandel och Orust. Vid en liten vik på nordväst-sidan av ön. nära den 
gamla husruinen, är växtplatsen för C. extensa, I den 13—15 m breda sänka 
mellan klipporna, som här går ner till vattnet, kunde en tydlig vegetations-
zonering iakttagas. Längst ner förekom en ni.el.in. gles vegetation av bl.a. 
Scirpus maritimus och Puccinellia maritima. Därovanför vidtog ett samhälle 
med dominerande J uncus (icrardi (bland övriga arter kunna nämnas Centau-
rium pnlcliclliim, Potentilla anserina, Trifolium fra<ii[erum; på några stenar 
rätt obetydligt höjande sig över marken.bestod lav-vegetationen av framförallt 
Candelarlella vltellina, Rhtzocarpon constrictum och Xanthoria parietina). På 
den något högre liggande (alltså torrare) marken omedelbart intill vidtog ett 
samhälle med dominerande Carex distans (bland övriga arter t.ex. Centaurium 
pulchellum, Plantago maritima, Potentilla anserina: pä här förekommande 
lägre stenar bl.a. Candelariella vitellina, Lccannra atra. Parmclia fuliginosa, 
P. palla, Phgscia tenella v. marina, Rhtzocarpon constrictum, något Xanthoria 
parietina). Del var i detta bälte, alltså bland rikligt uppträdande C. distans, 
som C. extensa förekom. Den sistnämnda arten var sparsam på lokalen (ett 
20-tal fruktbärande strån iakttogos), men genom sin tydligt grågröna färg 
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slack den av mot den rent gröna C. distans.1 Den förekommer hur alltså något 
högre np|) (torrare) än den annars brukar (dess vanliga plats i zonerings-
schemat synes vara något nedanför C. distans). 

Man frågar sig om denna förekomst av C. extensa är gammal eller om del 
rör sig om en sen invandring av arten. Höeg & Lid (I.e.) äro för den norska 
lokalens vidkommande osäkra betr. växtens ålder men utesluta ej möjlig
heten av en sen invandring (med havsströmmar eller fåglar). Wiinsledl (I.e.) 
räknar med, att arten i Danmark ej ännu avslutat sin vandring mot norr. 
Vad uppträdandet i Bohuslän beträffar, synes mig en sen invandring mest 
sannolik. Arten är som nämnts sparsam på lokalen, och denna senare ligger 
tämligen exponerad. 

Uppdykandet i Bohuslän av C. extensa kan jämföras med det av en annan 
havsslrandsväxt, Atriplex sabulosa, som jag år 1943 anträffade på Nordkoster 
i samma landskap såsom ny för Sverige (som vildväxande; se Degelius 1944 
s. 122—123). Den har senare blivit funnen på ytterligare två lokaler på Sveriges 
västkust, båda i Halland (se Segelberg 1954 s. 246—247, Hyhnö 1955 s. 417— 
418). »Sannolikheten är stor för att arten är nyinvandrad till den svenska 
västkusten pä samtliga tre lokaler» skriver Hyhnö (I.e.) om denna Atriplex-ari. 

Göteborg, Botaniska trädgården, i sept. 1957. GUNNAR DEGELIUS 
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Globularia cytology — an explanation 

In an interesting paper on the chromosome numbers of the genus Globularia, 
the Danish botanist Larsen (1957) makes some remarks on the first correctly 
determined chromosome number for a species of this genus reported by the 
present writers in 1944. Since these remarks may cast a certain doubt not 
only on the identification of the material but also on the correctness of the 
number itself and even the origin of the plants, a short explanation seems 
appropriate. 

1 Höeg & Lid 1949 (s. 89): »Levende er planten friskt mörkgröna . . .; pressedc 
planler får en mer grågrönn farge.» Denna uppgift om den levande växlens färg 
stämmer ej överens med min erfarenhet. 

31 Botaniska Xoltser J!fj7. 
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Tin' chromosome number 2n = 16 reported by Love & Love ll'.Mll for the 
species G. vulgaris was determined on material collected in a field at the Tuna 
area of Lund by the writers themselves. As always during the twenty years 
the writers have made etiological studies of wild material, herbarium material 
was laken from the collection, and the plant was identified as G. vulgaris by 
aid of available floras. We did not know then thai 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 "strange 
as the species in Sweden is reported to grow wild on the islands of Öland and 
Gotland only", to quote Mr. Larsen, since we could easily see lhat our spe
cimens were weeds which coidd even have orginated from the Botanical Harden 
or some other cultivated area. 

Later on. when the writers went through the herbarium material after 
having learnt ahont other species of Globularia, they could state that the plant 
from Lund actually is not the species G. vulyaris 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 hitler species. Also, Larsen is wrong in his twice repealed statement lhat 
he bad been unable to confirm our count, since he has determined the very 
same number in four collections of the species 6'. Willkommii. 

Institut Botanique de 1'Université de Montreal, Montreal, Canada. 

ASKELI, LOVE and Doms LOVE 
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Heat Tolerances of Koenigia islandica 
In a detailed paper on the relation between summer temperature and Ihe 
distribution of alpine plants in the Fennoscandian lowlands, Dahl (19.31) 
pointed out thai although several species usually restricted to high altitudes 
and latitudes can easily be grown in botanical 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 hroiight from Ihe north 
into a southern garden in the late summer easily survive Ihe first winter and 
commence lo grow quite satisfactorily during the early part of Ihe next sum
mer. When Ihe summer heat comes, however, the planls appear lo dry out 
even when being watered excessively, and if they survive, they usually succumb 
not later than the second summer in the garden. Because of this observation. 
Dahl (I.e.) suggested lhat alpine and arctic plants were restricted to their areas 
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not by competition or other conditions usually thought to 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 Fcnnoscandian 
alpine plants. 

Although the hypothesis and reasoning by Dahl (I.e.) were mainly based on 
observations on perennial plants, his calculations also included the arctic-
alpine annual Koenigia islandlca. This is known to be restricted to the cold 
regions of the north and some few high mountains in Asia and Ninth America 
south to about the 40th parallel (cf. Love and Särkar, 1967). The species is 
met with down to sea level in Greenland arid Iceland, where the temperature 
rarely surpasses 15—20 "C during the exceptionally hoi summer days, but Dahl 
(I.e.) showed that in Scandinavia it is restricted to the areas north of or above 
the 24 C isotherm for the warmest summer days. It. therefore, seemed logical 
to conclude that the species did not have tolerances enabling it to 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 to suggest that it would not survive in areas where higher temperatures 
are the rule. 

The present writers have had the opportunity to make some experiments 
with plants grown from seeds of Koenigia from its southernmost locality in 
North America, in the Rocky Mountains of Colorado (Love and Särkar, 1957). 
The first populations were grown at room temperature (ca. 25 C) and in a 
moderately warm greenhouse (20 27 CI where they grew from 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. 
Neutrality to the length of day is. of course, already indicated by the distribu
tion area of the plant including the arctic regions as well as high mountains 
as far south as the 10th parallel. 

Since the first results of our cultivation of Koenigia indicated that the plant 
not only could survive but also thrive perfectly at temperatures reaching above 
the maximum postulated by Dahl (I.e.), further experiments were planned in 
order to check the real maximum tolerances of this species, which is one of 
the very few annual species of the arclic regions. Variation in temperature 
was induced by aid of a lighted heating chamber where the plants, cultivated 
in pots with moist sand, could be kept for some time at constant temperature. 
As long as the heat was kept at the same level as the maximum temperature 
in the greenhouse (ea. 27 C), no effect was observed on any of the plants, 
and they grew excellently and produced flowers. During the first day of 
excessive temperature, the heat was raised to 40 C for 2 '/2 hours without 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 days. During the 
fourth day. the temperature was raised to 45 C for six hours. After this treat
ment, about */s of the plants in all the pots showed signs of withering at the 
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top, and when this treatment was repealed for seven hours the next (fifth) 
day. these individuals withered completely, whereas the other specimens 
showed no detectable effect of the heat, During the sixth day the 4.V (', tem
perature was kept for only 2 llt hours; another 'h of the original plants 
withered, but no effects were observable on the remaining '/». 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 to indicate 
that although the annual species Koenlgia islandica prefers to grow in cold 
regions and never occurs naturally south of the 24° isotherm for the warmest 
days in Fennoscandia, this restriction of its area of distribution is hardly due 
to a lack of tolerances to considerably higher temperatures. In lad , our 
experiments seem to 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 days. The experi
ment seems to show that other factors must restrict the plant from growing 
farther south, since it survived temperatures rarely surpassed in regions far 
from its area of distribution and did not succumb until after several days of 
maximum temperatures characteristic of regions of the far south. Since this 
species prefers to grow in solifluction areas where competition from other 
plants is small, it may seem logical to conclude that while temperature maxima 
do not restrict its area of distribution as indicated by the present experiments, 
it will be unable to compete with other plants on more stabile soils. II would 
be premature, however, to generalize from these results for plants other than 
this annual. The hypothesis by Dahl (I.e.) may well fit for all the other species 
he listed, but the results here presented indicate the necessity of experimental 
confirmation lor at least some perennials before it is accepted that the eco
logically most important of the factors delimiting the distribution of arctic 
and alpine perennial species is their inability to survive certain temperature 
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 restric
tive except in extreme cases (cf. 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 he high summer temperatures, has been tested on the annual 
arctic-alpine species Koenigia islandica. Since ils tolerances make it possible for this 
plant to survive maximum temperatures of between 10 and 45°C for several days. 
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•be restrictive factors for this species must be sought elsewhere. It is pointed out, 
however, that this does not necessarily invalidate the hypothesis for perennial plants 
although it needs experimental verification before it is definitely accepted. 

Institut Botanique clc lTniversilé de Montreal. Montreal, Canada. 
ASKKI.I. LOVE and Pun AHHATA SARKAH 
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Über eine haploide Form von Populus tremula aus Uppland 

In der Salicaeeen-Gattung Populus treten recht häufig auch unter natürlichen 
Verhältnissen meiotische .Störungen auf, was eine beträchtliche Varianz der 
Valenzstufen zur Folge hat. 

Die crslc Publikation über Chromosomenzahlen einer haploiden Populus 
tremula (und P. canadensis) stammt von Graf (1921). Kr gab an bei Populus 
tremula haploid 4 Chromosomen gefunden zu haben, was sich später jedoch 
als unrichtig herausstellte. Weitere Angaben über Chromosomenzahlen von 
P. tremula machen Blackburn and Harrison (1924) und stellen hierbei für diese 
Art die Zahl diploid 2n— 38 fest. Weitere Chromosomenzählungen am gleichen 
Objekt wurden von v. Wettstein (19:53) anlässlich einiger Kieuzungsvcrsuche 
in der Gattung Populus vorgenommen und ergaben für / \ tremula ebenfalls 
das Resultat 2n=38 . Die berühmte Gigas-Pappel, von Nilsson-Ehle (1936) auf 
Lillö entdeckt, wurde von Miintzing (1936) in zytologischer Untersuchung als 
triploide Form festgestellt. Hier traten in der Anaphase I und Metaphase II 
± 57 Chromosomen in Erscheinung. Die Metaphase 1 zeigte eine Reihe von 
Trivalenten neben Bi- und Univalenten. Weitere triploide Formen von P. tre
mula wurden von Blomqvist (1937) in Medelpad und Melander (1938) in Norr
bottens län gefunden. Heide Formen wurden von Tometorp 11937) zytologisch 
untersucht. In nachstehender Tabelle sind die wichtigsten zytologischen Unter
suchungen für diese Art zusammengestellt: 

Populus tremula 

haploide 

diploidc: 

n 2n 

4(?) Graf (19211 

19 38 Blackburn and Harrison (1924) 
38 v. Wettslein (1933) 

19 38 Miintzing (1936)} 
38 Johnsson (1940) 

triploide: 
± 57/2 ± 57 Miintzing (19361 

±57 Tometorp (1937) 
±57 ± 7f> Johnsson i 1940) 
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Fig. 1. Popnlus tremula, haploide Form ans Uppland 
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Von In te resse sche in t die auf der Abbi ldung gezeigte Populus tremula zu 
sein. Sie t r a t s p o n t a n in freier Ahsaat in Enebybe rg (Uppland) auf und ist 
besonder s augenfäl l ig wegen des ger ingen Wuchses u n d der ausserordent l i ch 
kle inen L a u b b l ä t t e r . Die in Carnoy fixierten und mi t Orcein gefärbten Wurze l -
spitzen h a b e n Chromosomenzah l en von 2n~~ ± 19. Die Pflanze ist 6 + 1 J a h r e alt, 
die Bla t tober f läche be t rägt 3,6 ± 1 , 1 cm 2 gegenüber 15,5 ± 2 , 5 cm 2 d ip loider 
Ind iv iduen und h a t e ine H ö h e von 55 cm. Augenfällig ist d e r s t r auchar t ige 
W u c h s der Pflanze sowie die zugespi tzten Blätter , also e ine F o r m wie sie von 
Jugends t ad i en d e r Aspe b e k a n n t s ind. I n der Umgebung , Pinus sylvestris und 
Betula verrucosa und B. pubescens sind hier z u s a m m e n mit Populus tremula 
waldbi ldend , k o n n t e trotz in tens iven Suchens kein weiteres E x e m p l a r dieser 
F o r m gefunden werden . — H e r r n Lunel l , Enebyberg , d a n k e ich für d a s Über
lassen des F u n d e s . 

Stockho lm den 20. j u n i 1957. H A N S T H A L A U 
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K i g. I. Vila blåbär Iran KlocUarberget. 

Nytt fynd av vita b l å b ä r i V ä s t m a n l a n d 

I-.lt nytt fynd a\ vita blåbär har gjorts i Skinnskatteberg, ctl litet samhälle i 
norra delen a\ Västmanland. Växtplatsen heter Klockarberget och sjiilva plat
sen, där blåhärsrisel växer, är typisk moränmark, Bären växer kring en gam
mal stubbe, som är helt överväxt av mossa och blåbärsris. Skogen runtomkring 
bestar av blandskog, barr- ocli lövträd. 

Skinnskatteberg. sep I 1957. OLI.E DANIELSSON 

E p i p o g i u m a p h y l l u m i V ä s t e r d a l a r n a 

I Västerdalarna är Epipogium aphyllum känd Iran Ivå lokaler 1 ransliand, 
Millarssätern och Jama, Vansberget (Almquist 1949, sid. 204). Det förstnämnda 
fyndet, som gjordes ar 1932 pä fäbodvallen, har jag tidigare beskrivit i denna 
lidskrift (Lundberg 1947, .sid, 385). Jag skall här redogöra for lokalen vid 
Vansbergets fäbod och för tvä nya lokaler 1 2 km söder därom vid Kil 
fallets fäbod. 

Hösten 1940 fann fru Lisa Persson Epipogium aphyllum ca en kin nordväst 
om Vansbergets fäbod väster om sjön Van i Jama socken. Det var 7 eller N 
blommande exemplar, som växte tätt tillsamman, som om de vore planterade 
i en blomkruka. Följande ar blommade Epipogium äter pä samma ställe, men 
blommorna stodo da ej sä tätt som första aret. Delta ar tog fru Persson ett 
exemplar, vilket fotograferades och avbildades i Mora Tidning. Samtidigt 
publicerades en kort notis om fyndet (Mora Tidning nr 101 sid. 4 1941 i. Se
dan dess har fru Persson återfunnit Epipogium varje är utom 1956, da inga 
blommande exemplar kunde upptäckas. Antalet har varierat mellan 5 och S. 
och de ha i allmänhet kommit upp på nya ställen varje år inom elt område 
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av omkring 100 ni-. 1 ar besökte jag platsen den 29 juli. men «la kunde ingen 
Epipogium iakttagas. Möjligen gjordes besöket en eller två veckor för tidigt. 

Ar 1943 upptäckte Alfred Kristiansson fyra blommande exemplar av Epipo
gium ca en kin nordväst om Kilfallets fäbod, vilken ligger omkring 1.5 km 
söder om Vansbergets fäbod. Tvä av dem bade fyra blommor och voro över 
Iva dm höga. Herr Kristiansson har sedan besökt denna lokal varje är utom 
ar 1956 och varje gäng funnit blommande exemplar. Antalet har varierat men 
ej varit mindre än sex. Ktt är räknade han till över 50. av vilka .'{() växte 
i en mycket tät grupp. 

Något år senare, troligen är 1945, fann herr Kristiansson Epipogium på en ny 
lokal, belägen väster om Kilfallets fäbod vid övre Kilfallskällan. Här har 
Epipogium återfunnits nästan varje år (inget besök gjordes 1950). Antalet 
exemplar har varierat mellan 1 och 6. 

Ej heller på dessa bada lokaler ha blommorna kommit upp pä samnia släl-
len år efter är. Ibland är biominorna knappast synliga över mossan, och 
ibland kan stängeln mäta två dm eller mera. 

Den 17 augusti i år hade jag tillfälle alt tillsammans med herr Kristiansson 
göra ett besök pä dessa bada lokaler. På den förstnämnda, som är ca 00 in 
läng och 5 m bred, funno vi sex exemplar ined 1—3 blommor; pa den sist
nämnda, som är ungefär hälften så stor som den förra, ett exemplar med tre 
blommor. 

Dessa tre Järna-lokaler för Epipogium äro ganska sumpiga. De två först
nämnda ha pä de senare åren överväxts och beskuggats av björk och gran, 
vilket haft till följd, alt antalet blommande exemplar minskat, Lokalen vid 
Övre Kilfallskällan är mera öppen, men även bär förekommer björk och gran. 
Omedelbart nedanför källan är del mycket fuktigt, och fuktigheten minskar 
ät sidorna och nedåt. Epipogium har ej iakttagits pä de fuktigaste ställena, 
utan den brukar växa pä niossluvor eller på andra ej alltför väta platser. 

Det är ej vanligt, att Epipogium återkommer ar efter ar under sa lang lid 
på samma lokaler.1 Jag undersökte därför lokalen vid Kilfallskällan närmare, 
och vid mitl besök där den 17.8.1957 antecknades förutom björk och gran 
följande fanerogamcr och kärlkryptogamer: 

.Uhyrium /iti.i-femina 
Carex echinata 

piiuciflora 
Chrysanthemum leuean-

themum 
Cirsium palustrc 
Coralliorrhiza trifida 
Deschampsia encspitosn 
Empetrum nigtum 
Epilobium palustre 

l-'.tjiiisi'titm (intense 
tiloaticum 

Geranium siluaticum 
Geum rivals 
Hieracium (vulgat.) cala-

tharium • 
Lastrea dryopteris 
Linnaea borealis 
Listera cordata 

OIKl/ll 

Majanthemum bifolium 
Meliiinpyrum tiloaticum 
Melica nutans 
Orchis maculata 
Oxalis aeetosella 
Parnassia palustris 
Phleum alpinum 
Pinguicula oulgatls 
Polygonum viviparum 
l'oientilltt erecta 

1 Frisendahl anför tre exempel på blomning år efter år: vid Oppmannasjön i 
Skåne på 1860-talet. Prösåker i Västmanland 1842—1848 och vid Östersund 1880— 
1910 'Frisendahl 1910 sid. <V2. 94. 99). 

- (yerisim.l det. S. Nordenstam. 
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Pyrola minor Salix sp. Vaccin!am vitis idaea 
secunda Solidago virgaarea Veronica officinalis 

Ranunculus arris Trientalis europaea Viola palustris 
Rubus laxatilis Vaceinium mgrtillus 

Av dessa 5ro följande 9 ej förut nämnda i samband med l-'pipoghim i Da
larna (jfr Samuelsson 1917. sid. 80. 81. Arwidsson 1926, sid. 163—165, Lund 
berg 1947. sid. .185): 

Carex pauciflora Empelrum nigrum Intern ovala 
l hrii^iintluiiuim leiunii I quisetum nrvense Parnasslo paluslm 

Illinium Genm rivale Pinyuii iiln vulgaris 
Cirsium palustre 

Pfi den norra lokalen, som beskuggas a\ uppväxande björk ocb gran, domi
nerar Athyrium filix fe mina. Här gjordes ingen fullständig inventering, men 
artantalet var bär ej sa stort som vid Kilfallskallan. Som nya antecknades 
Tjostrt a phegopteris ocb Paris quadrifolia. 

Följande mossor insamlades vid Kilfallskallan ll< \<rmossoriia liestamda av 
Bisa Nyholm, övriga av Stig Waldheim] 

Aiilm iimnium palustre Mnuim pscudopunclaluni liln/tiili/tili Iphw. triquetrus 
Barbilophozia Igcopo- — rugicum liiccardia pinguis 

dioldes Paludella squarrosa Scapania undulata 
Brachythecium salebro- Plulonotis fontana Spinn/mim paruifolium 

sum Pleurozium Schrebert — plumulosum 
Bryum pseudotriquelrum Polytrichum commune \\ arnstorffii 
Calliergon stramineum Ptllinm crista-castrensis 'Pomenlhupnum nitens 
Dicranum mains Rhytidiadelphus squat 
lluhiciimium splendons rosus 

I pipogfum är uppgiven för några lokaler i södra delen av Vänjans socken 
i i l mgt lian Vansberget. Det är Finngruvans Kfittbo ocb Lnndbobyns be
sparingsskogar (Almquisl Le.). Om förekomsten i Kfittbo besparingsskog skri 
ver Vesterlund (Vesterlund 1918. sid. "2.11. 

Aldrig liar jag dock sett .skogsfrun blomma s.i rikligt som förlidcn som
mar 1916 pfi Kfittbo besparingsskog1 i södra dehn a\ Venjans socken. Da-
larna Inom ett mycket tätt granbestånd a\ ungefär _' hektars ytvidd räknade 
jag därstädes icke mindre an ett femtiotal blommande exemplar Några stjälkar 
hade anda till Ivra blommor. Tvä ä tre ar annars det vanliga. Mindre exemplar 
hava ofta nog blott en blomma. 

I allmänhet uppträda de blommande exemplaren enstaka, men bär fann 
jag pfi <tt stille en hel bukett av filta stycken. 

l i n liksom vid Vansberget och Kilfallets fäbodar har Epfpogium uppträtt i 
tala grupper. De fem exemplaren frän Millarssfitcrn i Transtrand stodo också 
lätt (Lundberg I.e.). Ett liknande exempel frän Pesisvare i Jukkasjärvi an
ion's a\ Sernander iSernander 1928. sid 480). Han skriver: Epipogium-
beståndet upptog en mycket liten fläck pa omkring en kvadratdecimeter av 

1 Väster om Brintbodarnu 
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1+ nära varandra slående stänglar, ovisst om hur manga individ de represen
terade». 

Del är (roligt, att det i dessa fall rör sig om tor törsta gangen blommande 
individ. Efter groningen tillväxa de underjordiska delarna omkring gronings-
platsen, och när den första blomningen äger rum, har rhizomet ej hunnit växa 
sä långt. Stänglarna komma därför att sta tätt. Rhizomet växer sedan perifert 
och breder ut sig över allt större yta, vilket har till följd, alt stänglarna komma 
upp glesare och glesare för varje är. Sä har utvecklingen tydligen varit vid 
Vanshergets fäbod. 

De blommande exemplaren skulle alltså vara delar av ett och samma individ 
(d.v.s. vara en klon). Detta skulle kunna ge en förklaring till den dåliga frukt
sättningen hos Epipogium (högst I % en l Frisendahl 1910, sid. 104). 

Kungälv. oktober 1957. FOLKE LUNDBERG 
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Svensk Botanisk Litteratur 1956 
(Meddelanden från Lunds Botaniska Museum, Nr 120) 

Förteckningen omfaltar skrifter, som helt eller delvis Bro av vctenskapligt-bota-
niskl innehål] och som tryckts i Sverige under 1950. samt vidare skrifter av samma 
art. publicerade i utlandet delta år av svenska författare. Endast vetenskapliga arbe
ten i egentlig mening medtagas; populärvetenskapliga skrifter oeli recensioner ha i 

allmänhet utelämnats. 
Kompletteringar mottagas tacksamt av utgivaren igärna också separat av i ut

landet publicerade skriften. 

S t a r k a r e f ö r k o r t n i n g s r 

AAS: Aela Agricultural' Scandinavica, Stockholm. 
ACGen: A11 i IX C.ongr. Intern. Genet. Bellagio til")."!. '_'. Caryolugill 0, SuppL, 1951, 

Ir. 1956. 
ACS: Acta Chcinica Scandinaviea. Köbenliavn llr. i Helsinki). 
AfIS: Arkiv för Botanik. Stockholm. 
AIK: Arkiv för Kemi. Stockholm. 

Agri Hort. Gen.: Agri Hortkpie Genetica. Landskrona. 
BN: Botaniska Notiser, I.und. 
ECR: Experimental Cell Research. New York (Ir. i Uppsala). 
GP: Gråna Palynologica. N.S. Ulg. av G. Erdlman. Stockholm. 
Her.: Ilcrcdita.v Lund. 
JGO: Jord-Gröda-Djur. Svensk Jordbruksforskning. Stockholm. 
KLA: K. I.anlhrukshögskolans Annaler. Uppsala. 
KSLT: K. skogs- och Lantbruksakademiens Tidskrift, Stockholm. 
Nat. i Vb. 0. Nb.: Natur i Västerbotten och Norrbotten. I', red. av F. Kheling och 

K. C.urry-Lindahl. -Stockholm. 
N.I: Nordisk Jordbruksforskning, Stockholm. 
NST: Norrlands Skogsvårdsförbunds Tidskrift, Stockholm. 
1'1'A: Sveriges Pomologiska Förenings Årsskrift, Stockholm. 
PP : 1'hvsiologia 1'lanlannn, Köbenhavn (tr. i Lund). 
SliT: Svensk Botanisk Tidskrift, Stockholm. 
SJ: Slutens Jordbruksförsök. .Meddelande. Stockholm. 
SkN: Skånes Natur, Lund. 

SS: Statens Skogsforskningsinsfitut, Stockholm. 
SST: Svenska Skogsvårdsföreningens Tidskrift. Stockholm. 
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SvN: Sveriges Natur, årsbok och lidskrift, Stockholm. 

Anatomi . Morfologi. Embryologi 

1. AFZELIUS, BARBRO M: Electron-microscope investigations into exine stratifica
tion. GP 1:2, 22 37. 2 pl. 

2. ASCIIAN-ÄBKUG. KAIIIN: Studies on a homotballic mycelium derived from two 
mutants of Collyl)ia velutipes. SBT 50, 385—398. 2 pl. 

3. BONNER, J. T.. and EDEN, M.: The form of the frequency distribution curve of 
cell and nuclear sizes. 1 ".CR 11, 205—2G9. 

-I. HIIODIK. II. .1.: The structure ami function of the funiculus of the Nidulariaceac. 
SBT 50. 1 12—162. 

5. DAHLGKEN. K. V. O.: Fruktchimärer särskilt hos Åkeröäpplcn. SUT 50, 287 

298, summary 297. 
(i. ERDTMAN, G.: Current trends in palynological research work. Cl ' 1:2. 127-

139, 2 pl. 

7. HJELMQVIST. H.: The embryology of some African Alchemilla species. BN 109. 
21—32. 

8. HORN AF RANTZIEN. 11.: Morphological terminology relating to female charo-
phyte gamclangia and fructifications. BN 109. 212—259. 

9. HÅKANSSON, A.: Seed development of Brassica oleracea and B. rapa afler cer
tain reciprocal pollinations. Her. 42, 373 390. 

10. Seed development of Picea ahies and Pinus silvestris. Medd. SS 46:2. 

23 s.. sammanfatta. 19—20. 
11. [KUSE, M.: Some noteworthy pollen grains from Japan. (IP 1:2, 148 150. 
12. KADRY, A. E L RAHMAN, anil T E W F I C . II.: A contribution to the morphology 

and anatomy of seed germination in Orobanche crenata. BN 109. 385—399. 
13. KOI.UK, R. W.: Zur Deutung und Auswertung elektronenniikroskopischer Auf

nahmen in der Diatomeenkunde. BN 109, 368 373. 
14. LEOPOLD, E. B.: Pollen size-frequency in New England species of the genus 

l ie tu la . GP 1:2, I 10 I 17. 

15. I.KYON, H.: The structure of chloroplasls. Sv. kern, tidskr. 68, 70—89. l'Äv. diss. 
Uppsala.) 

1(1. L. I L J I N O ) , A.: Egendomligt växtsätt hos en Bellis. Hallands Natur 20. 40—11. 
17. v. LrilZEH. K.: Mcgasporcnmembranen bei einigen Ciipressacccii. GP 1:2, 70—78. 
18. MAURIZIO, A.: Pollengestaltung bei einigen polyploiden Kulturpflanzen. GP 

1: 2, 59—69, summary 68. 
19 M Ü L L E R - S T O L L . W . : ("ber das Verhallen der Exine noiiaperturaler Angiospcrmen-

Pollen bei Qucllung und Keimung. GP 1:2, 38—58. summary 57. 
20. PEASE, P.: Some observations upon the development and mode of attachment 

of the flagella in Vibrio and Spirillum species. ECR 10. 234 237. 
21. I'RAGLOWSKI, J.: On the size of the pollen grains in Hclicia. Heliciopsis, and 

Hicksbeachia. GP 1:2. 150—153. 
22. RAJU, M. V. S.: Development of embryo and seed coal in Turnera iihnifolia L. 

var. angustifolia Willd. BN 109, 308—312. 

http://Koi.uk


H. HJELMQVIST 

RAJIT. M. V. S., and PATANKAU. J. B. V.: Pollen morphology in three species of 

Drosera. GP 1:2, 153 165. 
RIBI , E., and SAI.VIN. S. i!.: Antigens from Hie yeast phase of Hisloplasmn 

capsulatum. 1. Morphology of the cell as revealed by the electron micro
scope. KCIt 10. 394 404. 

STRÖMBERG, B.: The embryo-sac development of the genus Frcycinetia. SBT 
50, 129 134. 

STÄI.FF.I.T. M. ('•.: Morphologie und Anatomie des Blattes als Transpirations
organ. Handb. d. Pflanzcnphysiologie III. 324 341. 

SVEDELIUS, N.: Are the haplobiontic Florideae to lie considered reduced lypes? 
SBT 50, 1 24. 

TEILINO, E.: On the variation of Micrasterias mahabulcshwarensis f. Wallichii. 

BN 109, 260—274. 
TURIAN, G„ el KEI.LEXBERCER, E.: Ultraslructure du corps paranucléaire, des 

mitochondries et de la membrane nueléaire des gametes d'AUomyces 
macrogynus. ECR 11, 417—122, summary 122. 

W E I B U L L , C : The nature of the »ghosts» obtained by lysozyme lysis of Bacillus 
megatcrium. ECR 10. 214 -221. 

VENKATESH, (".. S.: Structure and dehiscence of the anther in Najas. BN 109. 

75 82. 
Sc Sven nr 96, 109. 141. 217. 22.3. 228 a, 252. 271, 399, 401. 559. 563. 

Fysiologi . Biokemi 

AL KHOLY. A. A.: On the assimilation of phosphorus in Chlorella pyrenoidosa. 
PP 9, 137- -148. 

BENDZ, G E R D : Gallic acid isolated from water extracts of litter from Acer 
platanoides. PP 9, 213—216. 

BERGKVIST, lt.: The acid-soluble nucleotides of wheat plants. ACS 10. 1303. 
BHARDWAJ, S. N.. and RAO, I. M.: Influence of lime of sowing on the effect 

of 2.4-D on growth and maturity of wheal. PP 9. 257- 264. 
BONDE. E. K.: Further studies on the effect of various cycles of light and dark

ness on ihe growth of tomato and cocklebur plants. PP 9, 51—59. 
BOUVENG, II.. and LINDBERG, B.: Studies on arahogalaclans. I. Products from 

the mild hydrolysis of the arabogalac'.an from Larix occidenlalis. ACS 10, 
1515 1519. 

BURSTRÖM. 11.: Die Bedeutung des Wasserzuslandes für das Wachstum. Handb. 
d. Pflanzenphysiologie III, 665 668, 

— Mineralstoffwechsel. Forfschr. d. Botanik 18, 242 263. 
— Kitrate reduction. Radiation Biology 3, 443—462. 
— Temperature and root cell elongation. PP 9. 682—692. 

BURSTRÖM, II.. and HANSEN. B E R I T A. M.: Boot growth effects of indan. indene, 
anil thionaphthene derivatives. PP 9. 502 514. 

— — The mode of growth action of some naphthoxy compounds. The 
chemistry and mode of action of plant growth substances (Symp. Wye 
Coll.), ed. by B. L. Wain and 1". Wighlinan. London 131—140. 

BURSTRÖM, II., SJÖBERG, B., and HANSEN. BERIT A. M.: The plant growth activity 

of phenoxy-thioacetic acids. AAS 6, 155—177. 



SVENSK BOTANISK LITTERATUB I9D« 191 

BURTON, W. C : Some observations on the growth substances in ether extracts 
of tlio potato tuber. PP 9. 567 587. 

CHING. T.-M. T - HAMILTON, R. 11.. and BAXDURSKI. R. S.: Selective inhibition of 

the geotropic response by n-1-naphthylphthalamic acid. PP 9, 546 -558. 
CHINOY, J. .1.: Determination of piiotolcrniic and vernalization quanta for the 

vegetative period of wheat, PP 9, l - i s . 
CLARK, J. A., and 1.KVITT. .!.: The b:isis of drought resistance in the soybean 

plant. PP 9, 5 9 8 - 006. 
CLENDENNIKG, K. A., and BROWN, T. E.: Photosynthesis in heavily centrifuged 

algae, PP 9. 515 518. 
CI.KNDKNMNG, K. A.. BROWN, T. E., and WALLDOV, E. E.: Causes of increased 

and stabilized Hill reaction rales in polyethylene glycol solutions. PP 9. 

519—532. 
CriiRY. G. M.. THIMANN, K. V., and HAY, P. M.: The gase curvature response of 

Averui seedlings to the ultraviolet. P P 9. 429 440. 
DANIELSON, C. E.: Starch formation in ripening pea seeds. PP 9. 212—219. 
DRYSEI.UIS, ELISABETH, and LINOBERG, B.: Pinoresinol and its dimelhyl ether 

from Arauearia angustifolia. ACS 10. 445—440. 
EIIRENBERG. 1... und ZlMMER, K. G.: Die Bedeutuni; der Mikrowellenspektro

skopie für die Strahlenbiologie. Her. 42, 515—519. 
ELÄNDER. MAJKKN: Umsatz der Trehalose in Bäckerhefe. I. Aufbau und Abbau 

der Trehalose bei der Glucosegärung. AfK 9. 191—224. 
EI.IAS.SON. I... and MATHIESEN, INNA: The effect of 2.4-dinitrophenol and some 

oxidase inhibitors on the Oxygen uptake in differenl parts of wheat roots. 
PP 9, 205—279. 

ENERO, !.-. and JOHNSSON. ELISABETH: Outdoor cultivation of Chlorella during 
the summer 1954. IVA. tidskr. I. tekn.-vet. forsku.. 27. 105 172. 

ENGSTRÖM. I... and AGREN, (i.: On the presence of phosphoproteins in baker*s 
yeast. ACS 10. 877—878. 

ERDTMAX. II.. HARVKY, W, E., and TOIM.ISS. J. G-: The chemistry of the natural 

order Cupressales. XVI. II ear t wood constituents of Chamaecyparis noot-
kiii.nsis (Lamb.) Spach. ACS 10, 1381 1392. 

ERDTMAN, II.. PELCHOWICZ, '/.., and Topi.iss. J. G.: The chemistry of the natural 
order Cupressales. XVII. Hearlwood constituents of Pilgerodendron uvi-
feruin i D. Don) Florin I — l.ibocedrus telragona Ends.). ACS 10, 1503— 
15117. 

v. ICII.KU. II.: Einfluss chemisch definierter Stoffe auf die Entwicklung keimen
der Samen und auf Tumoren. AfK 9, 1—6. 

v. EULER, ll.. und H A S S E L Q I I S T . II.: Wirkungen eines liisreduklons und eines 

Guanidyl-Chinons auf Krasse-Kcimung und Tumor-Entwicklung. AI'K 10, 
271—277. 

v. EüLER, H.. HASSEI.QUIST, H., und V. EtJLER, BETH: Biologisch wirksame 
Oligo-Eleinenle in organischer Bindung. AfK 9, 583 590. 

FALCONE. G., and SZYBAI.SKI. \\ ' .: Biochemical studies on the induction of 
synchronized cell division. ECB 11, 486 -189 . 

FI.ORKI.L. C : The inHuence of calcium on root mitochondria. PP 9. 230 242. 
FREDGA, A., Studies on synthetic growth substances. 8. AfK 8. 403 -108. 

http://Ei.ias.son


492 H. HJELMQVtST 

67. FREDRICK, J. F.: Physico-chemical studies of Ihe phosphorylnling enzymes of 
Oscillolorin princeps. PP 0, 146—151. 

68. FRIES, LISUETH: Studies in ihe physiology of Coprinus. Uddevalla, 1 1-16 s. 
(Diss. Uppsala.} 

69. - - Studies in the physiology of Coprinus. 11. Influence of pH, metal 
factors and temperature. SBT 50, 17—96. 

70. — Studies in the physiology of Coprinus. III. Cultivation experiments with 
running media. BN 109. 12—20. 

71. FRITZ, G., and NAYLOR. A. W.; Phosphorylation accompanying succinate oxida
tion by mitochondria from cauliflower buds and lining bean seedlings. 
PP 9, 247—256. 

72. FÅHRAEUS, (i.: Enzymet Iaccas, dess bildning och betydelse hos svampar. Stat. 
Nalurv. Forskn.-råds årsbok 9, 207 300. summary 306. 

73. FÅHRAEUS, (i., and TULLÄNDER, V.: Effect of indole-3-acelic acid on the forma
tion of oxidases in fungi. PP 9, 491 501. 

74. GAHAY. A. S.i On Ihe effect of some protective and stimulatory substances in 
honey-dew on the germination of ergot conidia. PP 9, 344 349. 

75. The germination of ergot conidia as effected by host plant, and the cul
ture of ergot on excised roots and embryos of rye. PP 9, 350—355. 

76. GRUN, P. : Changes during interphase in nucleic acid and protein content of 
Tradescantia root tip nuclei. ECR 10, 29—39. 

77. GUSTAFSSON, I L L A . and F R I E S , N.: Nutritional requirements of some marine 
fungi. PP 9. 462 465. 

78. GYLLENBERCI, 11.: The »rhizosphere effect» of graminaceous plants in virgin 
soils. 11. Nutritional characteristics of non-sporogcnoiis bacteria associated 
With the roots. PP 9, 119—129. 

79. GYLLENBERO, II., and llANlOJA. P.: The • rhizosphere effect» of graminaceous 
plants in virgin soils. 111. Comparison with the effect of other plants. 
PP 9. 441 445. 

80. HALVORSEN, II.: The gas exchange of flax seeds in relation to temperature. II. 
Experiments with germinating seeds. PP 9. 412-420 . 

81. HASKINS, F. A., and CHAPMAN, H. W.: Effects of irradiation, maleic hydrazide. 
temperature, and age on enzyme activity in seedlings of c o m (Zea 
mays L.I. PP 9. 356—362. 

82. HEINONEN, S., and W A R I S , II.: The uptake of iron as ferric scquestrene by 
Vicia faba and Phaseolus vulgaris. PI ' 9. 618 -623 . 

83. HEMBERG, T.: Knoppvilan och dess orsaker, Stat. Nalurv. Forskn.-råds års
bok 9, 282—285, summary 285. 

84. llESLOP-IlARRl.soN. J.: Auxin and sexuality in Cannabis saliva. PI ' 0. 588 597. 
85. v. HOPSTEN, B.: Growth and metabolism of Ophiostoma multiannulatum on 

different sources of carbon. PP 9. 624 630. 
86. HOLME. T.. and PAI.MSTIERNA, H.: Changes in glycogen and nitrogen-containing 

compounds in Escherichia coli II riming growth in deficient media. I II. 
ACS 10, 578—586, 1553—1556. 

87. — — On the glycogen in Escherichia coli B, its synthesis and breakdown 
and its specific labeling with UC. ACS 10. 1557-1562. 

88. - — On the synthesis and breakdown of a glyeogen-like polysaccharide in 
Escherichia coli B. ACS 10, 155. 



SVENSK BOTANISK UTTKRATUR 193fi 493 

811. Ilui M(;KKN. I'.: Some observations on Ihe amount of protein and nonprotein 
nitrogen in two pigment mutations in barley. KLA 22, 353—357. 

ill). JANSSON, G.: An investigation of moisture content and enzyme activities in bar
ley seedlings in relation to their growth rate. AfK 9, 139 145. 

91. JENSEN, V.: Nilrogen fixation by strains of Aerobacter acrogene.s. P P 9, 
130—136. 

92. JENSEN, W. A.: On Ihe distribution of nucleic acids in Ihe root lip of V'ieia faba. 
ECR 10, 222—221. 

93. JOHNSON, MARY P., and BONNER, J.: Tin- uptake of auxin by plant tissue, 
PP 9. 102 US. 

91. JOHNSON. S. P., HALL, W. ('... and LIVEBMAN, J. L.: Growth and fruiting res
ponses of intact tomato plants to far-red radiation. PP 9. 389 395. 

95. J0RGENSEN, E, G.: Growth inhibiting substances formed by algae. PP 9, 
712—720. 

96. KADKV. A. E L RAHMAN, and TKWTIC, H.: Seed germination in Orobanche cre-

nata Forssk. SBT 50, 270—286. 

97. K H I D A I R I . A. K.: Breaking Ihe dormancy of Prosopis seeds. PP 9. 452—46!. 
98. KlESSLING, K.-ll.: Synthesis of thiamine diphosphate from added thiamine 

monophosphate by baker's yeast. AfK 10, 279—282. 
99. LINDBERG, B.: Low-molecular weight carbohydrates in brown and red algae. 

Second Intern. Seaweed Symp. Trondheim (1955), Glasgow 1956, 33—38. 
100. LUNDEGÅRDH, II.: New spectropholometric methods for investigation of Ihe 

respiratorical enzymes of yeast. ACS 10, 1085—1096. 
101. — Spectropholometric investigations of enzyme systems in living objects, I. 

The oxidation-reduction systems of baker 's yeast. Biochim. el Biophys. 
Acta 20, 169-187. 

102. LUNDEN, R.: Literature on pollen chemistry. GP 1:2, 3—19. 
103. LUNDIN. II., anil ERICSON, L.-E.: On the occurrence of vitamins in marine 

algae. Second Intern. Seaweed Symp. Trondheim (1955), Glasgow 1956, 
39—43. 

104. LUNDKVIST, 1.. O.: Xeromorphose in Beziehung zu Wasser- und Stickstoffmangel. 
SBT 50. 361 384. summary 383—384. 

105. MACLACHLAN, G. A.. and WAY(;OOD, E. R.: Catalysis of indoleacclic acid oxida
tion by manganic ions. PP 9, 321—330. 

106. MACMILLAN, ANNE: The cnlry of nilrale into fungal cells. PP 9, 470 481. 
107. — The relation between nitrogen assimilation and respiration in Scopula-

riopsis brevicaulis. PP 9, 533—545. 
108. MCQUADE, II. A., I-'RIKDKIN. M., and ATCHISON. ALICE A.: Radiation effects of 

thyinidine-2-C." and lhymine-2-G14 in the onion root tip. I. ECR 11, 
249-256 . 

109. XlElElt. II., und YLLNER, S.: Die Terliiirwand in Fichlenzellslofl'-Tracheiden. 
Sv. Pappers I idn. 59, 395—401, sammanfatln. 395, summary 395. 

110. MIRAELSEN, K., BJOHNSKTII, I.-P., and HALVORSEN, H . : Experiments on the 

effects of neutron-irradiation on the respiration of barley seeds. I. PP 9, 
697 711. 

111. NAYI.OK. A. W., and TOLBERT. N. E.: Glutamic acid metabolism in green and 
etiolated barley leaves. PP 9, 220—229. 

32 Botaniska Sotiscr 1957. 



494 II. HJELMQVIST 

112. NIEDERGANG-KAMIEN. E T H E L , and SKOOG, 1".: Studies on polarily and auxin 

transport in plants. I. PP (). 60 73. 
113. NILSSON. GERDA, NILSSON. P. IC. and ABRAHAMSSON, A.; Origin of spores of 

anaerobic microorganisms in milk. Arch. f. Mikrobiol. 25. 1 9, 
114. NILSSON. II.: The growth-stimulating effect of fructose-1.(»-diphosphate on 

Boletus variegntus and Collyhia velulipes. PP 9. 74—81. 
115. NILSSON, M.: Constituents of pollen. I. Low-molecular carbohydrates in pollen 

from Pinus montana Mill. ACS 10, 413—415. 
llfi. NORDENSKIÖLD, HEDDA: The effect of X-ray treatment in dormant seeds of 

Luzula pallescens and L. capitata. KLA 22. 267—287. 
117. NORKRANS. BIRGITTA, and RANBY, B. G.: Studies of the enzymatic degradation 

of cellulose. PP 9. 198—211, 3 pi. 
118. OLANI». K.. and UPLAND, T. I!.: Uptake of magnesium by apple leaves. PP 9. 

401—411. 
119. OOTA, Y.. Fl'Jll. R., and SUNOBE, Y., Studies on the connexion between sucrose 

formation and respiration in germinating bean cotyledons. PP 9, 38—50. 
120. PALMSTIERNA. II.: Glycogen-like polyglucosc in Escherichia coli B during the 

firsl hours of growth. ACS 10, 507 577. 
121. PALMSTIERNA, II.. and ELIASSON, R.: A method for the determination of the 

content of glycogen-like polysaccharides in small amounts of bacteria. 
ACS 10, 188 -189. 

122. PITTMAN, I). I).: Induction of respiratory deficiency in tetraploid Saecharomyces 
by ultraviolet radiation. ECB 11. 051—056. 

123. QuESNEL, V. C. J.: Theoretical aspects of competitive antagonism. I'CR 10. 
575—589. 

121. RAGGIO, M., and RACGIO, NORA: A new method for the cultivation of isolated 
roots. PP 9, 100—469. 

125. REICHARD, P.. Aspartate earbaniyl transferase from E. coli. ACS 10. 102. 
120. REICHARD, P.. and HANSHOFF, G.: Aspartate earbamyl transferase from Esche

richia coli. ACS 10. 54S 560. 
127. HEINERT. J., and WHITE, P. R.: The cultivation in vitro of tumor tissues and 

normal tissues of Picea glauca, PP 9. 177—189. 
128. lii'KKi.T. II.: Influence of the root pressure on the transpiration of wheal plants. 

PP 9. 154 104. 
129. RüFELT, 11.. and EHANSSON, P . : Differences in the auxin content of wheal roots 

caused by changes in the pH value of the nutrient solution. PP 9. 693—696. 
130. SHARPF.NSTEEN, HELEN II.. GALSTON, A. W„ and SIEGEL. S. M.: The spontaneous 

inactivation of pea root peroxidase and its acceleration by coenzyme A. 
PP 9. 363—369. 

131. SHERMAN, F.: The heat inactivation and production of cytochrome deficiency 
in yeast. ECR 11, 659—660. 

132. SHIMANURA, T„ and OTA. T.: Cytochemical studies on the mitotic spindle and 
the phragmoplast of plant cells. ECB 11, 316—301. 

133. SossoiiNTZOV, I.: Le développment in vitro des colonies prolhalliennes de 
Gymnogramme calomelanos (Filicinée Polypodiaceei en presence de 
melanges binaires d"acides amines aliphatii|ues. I. PP 9. 190—197. 

134. STEEMANN NIELSEN, E., and Al. KHOLY. A. A.: Use of "C-tcchnique in measuring 

photosynthesis of phosphorus or nitrogen deficient algae. PP 9. 144—153. 



SVKNSK BOTANISK LITTEHATUH l«.">« 495 

135. STOY, V. : Riboflavin-calalyzed enzymic pholoreduetion "I nitrate. Biochim. cl 
Blophys. Ada 21, 305—396. 

130. STRAUS, W.: Isolation of chromoplasts from carrots. I'.C.R 11. '.'.S'.i 296. 
137. STÅI.KKI.T. M. G.: Die «iiikularc Transpiration. Handb. d. Pflanzcnphysiol. III. 

312—350. 

138. Die stomatiirc Transpiration und die Physiologie der Spaltöffnungen. 
Handb. d. Pflanzenphysiol. Ill , 351—120. 

139. Wasserzusland und Pholosynilirsc. Handb. d. Pflanzenphysiol. III. 055. 
HO. Viscosiläl. Handb. d. Pflanzenphysiol. II. 591 006. 
H l . SVENSSON, A. Ä.: The surface fine structure of conifer cell walls. AfK 10. 

230—250. 
142. SYRETT, P. .1.: The assimilation of ammonia and nitrate by nitrogen-starved 

cells of Chlorella vulgaris. II IV. PP 9, 10—37. 105 171. 

143. S0RENSEN, C : The xylenol method and determination of nitrate in beets, 
i'l* 0, 304—320. 

143 a. TAOER, J. M.. and RAETANEN. N.: Sulphite oxidation by a plant mitochondrial 
system. Enzymic and non-enzymic oxidation. PP 9, 065—073. 

144. TA.MM. C.-O.: The response of Chamaenerion angustifoliuiu fl-.i Scop, to dif
ferent nitrogen sources in water culture. PP 0, 331—337. 

145. TODD. (j. V.: The effect of gaseous ozone, hcxene. and their reaction products 
upon the respiration of lemon fruit. PP 9. 421 42S. 

146. TORREY. .1. (i.: Chemical factors limiting lateral root formation in isolated pea 
roots. PP 9, 370 388. 

117. ToRSSELL, K.: Chemistry of arylboric acids. IV. Effects of arylboric acids on 
wheal roots and the role of boron in plants. PP 0, 652—661. 

148. T o r n . I... HYDI.N. C . and NILSSON. K.: Studies on fermentation processes in 
silage. Arch. f. Mikrobiol. 25. 208 21S. Zusammenfass. 21«. 

149. WACHTMEISTER. C. A.: Identification of lichen acids by paper chromatography. 
UN 109, 313 324. 

140 a. - Studies on the chemistry of lichens. X. The structure of porphyrilic acid. 
ACS 10. 1101 1 113. 

150. W A R I S . II.: Cylophvsiological studies on Micraslerias. IV. Effects of acids upon 
the nuclear aspect and the resistance of the cell. PP 0, 82—101. 

151. WAYGOOD. E. 1!.. and MACLACHI.AN. (i. A.: The effect of catalase, riboflavin and 
ligbt on the oxidation of indoleacetic acid. PP o, 607-017 . 

152. WlCKBERO, R.: Isolation of N|D-2.3-dihydroxy-n-propyl]-taurine from (iigartina 
leptorhynchos. ACS 10. 1097 1009 

153. Undersökning av melaninbildande ämnen i Hela vulgaris. Socker. Hand
lingar (II 12. 100- 175. 

154. WlKBERG, K.: The distribution of watersoluble radioactive substances in plant 
tissue — some experiments with an autoradiographic method. K. Skogs-
högsk. skrifter 24, 11 s. 

155. VIRGIN. H. I.: Light-induced stoniatal movements in wheal leaves recorded as 
transpiration. Experiments with the corona-hygrometer. PP 0. 280—303. 

150. — Light-induced Slomalal transpiration of etiolated wheat leaves as related 
lo chlorophyll <i content. PP 0. 482—493. 

157. Some notes on the fluorescence spectra of plants in vivo. PP 0. 07J—681. 



496 H. HJELMQVIST 

158. WlTHROW, ALICE P.. and WOLFF, 3. B.: Succinate oxidation by mitochondria] 
preparations from bean seedlings. I ' l ' 9, 339 -343. 

159. WOLF, F. T.: Absorption spectra of the anlhocyanin pigment of red cabbage: 
a natural wide-range pil indicator. I ' l ' 9. .Mil 566. 

Hit). Yi.As. M.i Formation of hemoglobin ami tbe cytochromes by yeast in the 
presence of an limy ein »A». ECR 11, 1—6. 

161. ÅBERG, B.: On the effects of para-subslilulion in some plant growth regulators 
will) phenyl nuclei. The chemistry and mode of action of plant growth 
Substances (Synip. Wye Coll.I, London, 93' 116. 

102. ÅGREN, G.: On the localization and composition of phosphoprotcin in Esche
richia coli B. ACS 10, 152. 

Se även nr 2, 15, 19, 28, 170—71. 184. 187. 214, 221, 293, 801 02. 305, 317. 319; 
325, 328—31, 333 34. 336. 311—13. 319, 353, 350. 381, 309, 411—13, 445, 
447. 486, 496. 588. 563. 

Genetik. Cytologi 

163. AXELSSON, P.: Das Auftreten eines Slender- Typs bei Kaphanus sativus L. und 
seine Vererbung. Agri Hort. Gen. 11, 54—59, summary 59. 

164. BJÖRKMAN, S. O.: Zingcria biebersteiniana (Claus) I \ Smirii. One more grass 
species with the chromosome number 2n —8. SBT 50. 513—515. 

165. BOSE, S.S Aberrations in the nucleolar chromosome of inbred rye. Her. 42, 
263—292. 

166. ÜOSEMARK, N. O.: Cytogenetics of accessory chromosomes i Phleum phleoidcs. 
Her. 42, 443 466, 1 pi. 

167. On accessory chromosomes in FcstuCO pratensis. 111. Frequency and geo
graphical distribution of plants with accessory chromosomes. Her. 42. 
18» 210. 

168. — On accessory chromosomes in Festuca pratensis, IV. Cytology and in
heritance of small and large accessory chromosomes. Her. 42, 235—260. 

169. IliiiNiiAM. C. R., and HAGBERG. A.: Cytogenetic notes on chromosomal inter
changes in barley. Her. 42. 467—482. 

170. CRAVERI, II.. and VERONKSI. U.: The effect upon mitosis in Allium cepa of an 
antifungal antibiotic produced by Streptomyces sp. ECR 11. 560—567. 

171. DAS. N. K.. PATAU, K.. and SKOOG. F.: Initiation of mitosis and cell division by 
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640 651. 
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in the genus Carax. Her. 12, 349- 365. 3 pi. 

173. EHRENDER», I.., GUSTAFSSON, A., and LUNDQVIST, 1"I»I>A: Chemically induced 

mutation and sterility in barley. ACS 10, 492 191. 
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Hort. Gen. 14. 107—120. Zusammenfass. 125—126. 
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181. HALL. O. L.: Further experiments in embryo transplantation. Her. 42. 201—202. 
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180. — Heterosiscrscheinungeii bei Hybriden zwischen Breitengradriissen von 
Populus tremula. Zeitschr. f. Forstgen. u. Forslpfl.-ziicht. 5. 156—160. 
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vidual of Allium cepa. An. Est. Exp. Aula Dei 1, 185 190. res. 190. 
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225. YCAS, M.: A hereditary cytochrome deficiency appearing in yeast grown al an 
elevaled temperature. FCR 10, 746. 
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230. FRIES , R. Ii.: Froesiodendron. a new genus of Annonaceae from South America. 
AIR, ser. 2. 3 : 13, 439 442. 
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212. ANDERSSON, O.: Three rare or Utile known ho lds in Sweden. Boletus pulveru-
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259. NILSSON, E.: Linnés Bulbi nigri forma seminum Brassicae. SBT 50. 186—190. 
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264. SKUJA. IL: Er. Drouet and W. A. Daily. Revision of the coccoid Myxophyceae. 
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Pa leobotanik . Po l lenana lys . Arkeologisk botanik 
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97 112. 4 pl. 

266. EROTMAN. G.: • I.O-analysis» and »Welckcr's rule-, a centenary. SBT 50. 135— 
141. 2 pl. 

267. FLORIN. S.: Slengärdel såsom kvartärgeologisk urkund. SvN. årsbok 17, 52—56. 



SVENSK BOTANISK LITTEKATIK 1956 501 

268. FRIES, M.: Bensjöområdcl i skogshistori.sk belysning. NST, 527—559. Zusani-
menfass. 555—557, i bil. 

269. •Pimlmlvintcrn» ur vegelalionshislorisk synpunkt. Fö rmännen . 5 10. 
270. M.ii:i.\iyviST, H.: Kulturväxternas äldsta historia i Sverige. Siat. Naturv. 

Forskn.-råds årsb. 9, 286 -297 , summary 297. 
271. KOLBE, H. W.: Zur Phylogenie des Raphe-organs der Diatomeen: Eunotia 

(Amphicampa) eruca Ehr. BN 109, 91—97. 
272. REIN, l ' .: Pollenanalylische Untersuchungen an mitteleuropäischen Braun-

kohlenvorkommen des Miozäns. GP 1:2. 108 114. 
273. RVSTEDT, 1''.: Några glimtar från det fornegvptiska lanthrukel och trädgårds

skötseln. 2. Viktigaste gagn väx ler. Kil. 81 s. 
274. V I S U M - M I T T R E : Masculoslrohii.s Sahnii sp. nov.. a petrified conifer male cone 

producing three-winged and one- and four-winged abnormal pollen grains 
from the Jurassic of the Rajmahal Hills, Bihar. GP 1:2. 99 107. 

275. v, ZINDKRKN BAKKISR. E. M.I A pollen sequence in South Africa. GP 1:2, 
160—161. 

Se även nr 14, 542. 549, 561. 566. 

Patologi 

276. ANDRÉN. F.: Kloratskada i samband med blastdödning. SV Växtskyddsnot. 20. 
30—31. 

277. ANDRÉN, F., PETTERSSON, S.: Besprulningsförsök mot potalisbladmögel 1955. 

SV Växlskyddsnol. 20. 39 II. 
278. Några exempel på klorallöigillning i växthus. SV Växlskyddsnol, 20, 

8—10. 

279. ANKIUI) . K.: Några växlskyddsprohlem i amerikansk sockerbetsodling. Sv. Bet-
odl. Cenlralför:s lidskr. 19. 50 53. 71 82. 

280. BJÖBI.ING. K.: Aktuella forskningsområden inom växtskyddel. KSI.T 95. 65—78. 
summary 77—78. 

281. BjORLING, K., och MöLI.ERSTRÖM, G.: Spridning av virusgulsot från lagrade 
helor. Sv. Betodl. Cenlralför:s tidskr. 19, 67—70. 

282. EKSTRAND, i l . : Växtskyddsanstaltens undersökningar över Berberis och svart
rost. SV Växtskyddsnot. 19 (5 -6), 75—79. 

282a. övervintringen av höstsådds grödor och vallar vintern 1954—55. SV 
Växtskyddsnot. 20. 1—7. 

283. EMILSSON, B., and HEIKEN, A. : studies on the development and structure of 
the periderm of the potato tuber in relation to scab resistance. AAS 6. 
229—242. 

284. GHAMIAI.I . . I.: Gener och girier till trädgårdsväxternas skydd. Kemiskt växt-
skydd förr och nu. PFÅ 56, 95—106. 

285. H/£GER.MARK, l'.: Några iakttagelser rörande slråknäckarsvampens smittsprid
ning, SV Växlskyddsnol. 20. 37 38. 

286. HEI.I .QVIST, H.: Växlskyddsprohlem för Norrland inom försöksverksamheten 
vid Statens Växlskyddsunstalts filial å llöbäcksdalen. NJ 38: 1. 17 18. 

287. JOHANSSON, E.: Pricksjuka—Gloeosporiumröla. Fruktodlaren 27. 61 65. 
288. LAGERBERG, T.: Skadesvampar, l landledn. i skogshushålln. 5 uppl., 335—355. 
289. NILSSON. K.: Några observationer av Pontania-gallcr på vitpil. BN 109, 100—101. 
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290. NILSSON, P.; Körsbärsgummiflöde. PFÅ 56, 133 i n . 

291. OI.SON. LlI.LVOR: Något om skadedjur och växlsjukdoinar på lanlbruksgrödor i 
Skåne-Halland 1956. SV Växtskyddsnot. 20, SO 85. 

292. PETTERSSON. S.: Karathane WD, ell nyii medel mol mjöldagg. SV Växtskydds
n o t 20. 28—28. 

29.3. POHJAKAM.IO, ().. SALONF.N. A.. RUOKOI.A, ANNA-LUSA. and IKÄIIÄIMO. KATIII: 

On a mucous mould fungus. Acroslalaginus rose us Bainier. as anlagonisl 
lo some plant pathogens. AAS (i. ITS 191. 

291. REXSKHFF.LT. E.: The natural resistance to decay of certain conifers. Fricsia 

V:3—5, 361—365. 
295. Statens Växlskyddsanslalt: Ringröta. ell nyll bekymmer för vår potatisodling. 

SV Växtskyddsnot. 20, 33—37. 
290. TVEIT, M,: Isolation of a chelomin-like substance from oat seedlings raised 

from seeds infested with Chaetomium coehlioidcs. AAS 6, 13 16. 
297. WAHLIN, B.: Sjukdomar och skadedjur på stråsäd i nordöstra Götaland 1950. 

SV Växtskyddsnot, 20. 65—71. 
Se även nr 339, 350, 354. 3S3, 391. 393. 406. 

Ti l lämpad botanik 

I. L a n t b r u k s b o t a n i k . 

298. BERGLUND, E., och PERMAN. ().: Gödslingens och kalkningens historik. Handbok 
om växtnäring I. 38 s. 

299. BlNGEFOHS, S.: Inheritance of resistance to slem nematodes in red clover. 
Nemalodologica 1, 102 -108. 

300. liiNGKKOits, S„ och JÖNSSON, A.: Odling och förädling av liicern i Mellansverige, 
Försök och Undervisning, utg. av Lpps. I. hush.-sällsk., 71—84. 

301. BJALFVE, G.: Fixation of atmospheric nitrogen. I. Experiments in sand with 
and without addition of straw or starch and in straw alone in sterile and 
unsterile conditions in light and darkness. KLA 22. 195—217. 

302. — Fixering av atmosfäriskt kväve. II. Kärlförsök i sand utan och med till 
sats av halm eller stärkelse samt utan och med fosfat och kaliumsalt. 
Lantbr.-högsk:s haljväxtlah., förhandsmedd, 6. 15 s. 

303. BJÖRKLUND. C. l'., och NILSSON, O.: Potatisodling. Stockholm, 184 s. 

304. EGNÉR, II.: Die Bedeutung der Nährstoffzufuhr durch Luft und Niederschläge 
für die Bodenfruchtbarkeit. Landwirtsch, Forsch. 7, Sonderheft, 90 94. 

305. E L M E R S . G.: Fosfat- och kvävegödslingens inverkan på blastens och betornas 
sammansättning. Socker. Handlingar (II 12, 177—182. 

300. — .lordens och gödslingens inverkan pä helornas Sockerhalt och sockerskörd. 
Sv. BetOdl. Cenlralföris tidskr. 19, 10—10. 

307. FRANCK, O.: Kalk och fosforgödslings inflytande pä skördeavkastning och 
markbördighel vid olika jordmfinsförhållanden. SJ 71—75, 5—31, sum
mary 29 31. 1 bil. 

308. FRANCK, O., LUNDBLAD, K.. GIÖBEL, G.. BORG, l.. HAGSAND, E., LAMM R., och 

JOHANSSON, E.: Riktlinjer för tillförsel av växtnäring. Handbok om växt
näring IV. 119 s. 

309. FREDRIKSSON. L.: Ny undersökning över växtnäringsförhållandena i svenska 
åkermarksprofiler. Växtnäringsnylt, 2: 10—25. 
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310. — Växtnfiringstillförselns inverkan på markens bördighet belysl ined nya 
Undersokningsresullal Vaxtnaringsnytt, 5: 11—18. 

311 I nun i< K.: Comparison between the action on fibre flax and weeds oi nitro-
cresoles (DNC-prepara lions), MCP A and mixtures between them. Proc. 
3rd Br i t Weed Control Conf. 1. 881—355. (Tills m. II. ZlENKfEWlGZ.) 

312 Swedish trials and experiences on chemical weed-killing in fibre flax 
1040—1055. Techn. Bull. Dutch Flax fust. Wageningen 1950. 27—29, 62 
58. (Tills 01. II ZlENKIEWICZ.) 

313 (iiiAVSTUöM, I!.: Ogrfisbekfimpning i värsådda grödor. S.I 65—70, 5—17. sum
mary 1 7. 

314. OgrSsfloran i VSrmland och Dal. Kationen och hembygden 7, 126—115. 
315. — OgrSs o ih ogrfisbekfimpning. Medd. fr. Centralstyr. f. Malmoli. lans för

söks- o. xäxtskyddsring. 22. 100—104. 

316. —• Rönlgenfolografering som hjälpmedel inom frökontrollen. JGD 13. 
130—1 11. 

317. GlINDERSEN, K., and JENSEN, II. I..: A soil bacterium decomposing organic 
n i t rocompounds . AAS 0. 100—111. 

318. HELLQVIST, II.: The effect of \o lumc applicalion rale on the retention and 
activit) of herbicides. KLA •-'•-'. 41—92. 

319. Hi I i STRÖM, N.: Investigations on oil turnips and oil rape. VI. Further investiga
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holms län. Försök och Undervisning, ulg. av Upps. läns hush.-sällsk.. 
85—105. 
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the X-ray method: Picea Abies (L.) Karst. Medd. SS 16: 1, 12 s.. samman
fattn. 11. 2 pl. 

NILSSON. 1?.: Kvalitets- och produktionsförhållanden i ett klonförsök av tall. 
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508 II. HJELMQVIST 
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170. HALDEN, B. E.: Ovänlat fynd av Aconitum i södra Hälsingland. SBT 50. 210, 
171. Sveriges nordligaste hasselförekomster. SBT 50, 212—210. 
172. IlALLENBORG, T.: En åmy lining i Laholmsbukten. Hallands Natur 20, 28—34. 
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170. — Ännu en förekomst av Orobancbe reticulata i Västergötland. SBT 50. 519. 
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33 Ilt>ltmiskn Notiser 1957. 
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CARL P. S w w s o v Cytology und cytogenetics. 5 % sid. -- Prentice-Hall, Inc. 
Englewood Cliffs, N. ,1.. april 1957. — Pris doll. 18,76. 

Detta är en ganska välkommen bok. Vi lin under senare ar fått ganska många 
nya läroböcker i genetik med elt innehåll motsvarande ungefär vad som Kan 
fordras till 2 betyg i fil. amhetsevanien men <| mera for mera ivancerade 
studier ha sammanfattande arbeten med undantag a\ (loldsihmidls Theoretical 
genetics knappt annat än rörande specialområden kommit ut. Och med läro
böcker i cytologi ar del klent beställt, med undantag a\ Whites Animal cytology 
and evolution. I ett förord säger författaren Ibis book brings together in 
integrated fashion the findings of cellular morphology, behaviour, physiologj 
and biochemistry, which have been grouped under the general term evlo 
logj . and then considers these data in their relation to inheritance and 
evolution.» Bokens innehåll är med dessa ord angivet. 

Som författaren själv upplyser om bestar boken a\ tre delar. De fyra första 
av de 18 kapitlen är av mera översiktlig natur och meddela elementära läkta 
i genetik och kroniosomforskning. Man tinner framställningen vara modern, 
bl.a återfinnes t.cx l> von Weltsteins elcktronmikrofotografier av kloroplasl 
frän normal kornplanta och xantha-muinnt. Sedan följer bokens huvudinne
håll, .som utgöres a\ nio kapitel, vilka visserligen Sro ganska utförliga men 
därför naturligtvis ej ha handbokskaraktär. Kapitlet om kroniosomstruktur 
har sålunda 4,'t sidor och som specialtyper a\ kromosomer behandlas här lamp 
borst och spollkortelkromosomer jämte. QCCesSOTlska, vilka senare kallas 
sii|)erunmi i ai v Di si na re fa blott t\.i textsidor. De flesta speeialkapillen ha 
ungefär samma storlek som detta. De Bro skrivna på elt lättförståelig! salt 
och ge tillsammans en lat ti,ist. rikt illustrerad sammanfattning av den mod< rn i 
forskningen Kapitlet om variationen av kromosomernas struktur och antal 
kompletteras av ett, som behandlar strukturella olikheter och polv- och aneu-
ploidi 1 kapitlet om kromosomernas rörelser behandlas utom rörelser i kärn-
spolen även utförligt sådana inom karnnu inbraneii. kontraktioner, spii.ilisi 
tion och synapsis ( rossing over and chiasma formation kapitlet behandlar 
även tetradanalys hos Neurospora och även motsvarande förhallande (t e\ 
transduktioni hos bakterier och virus. Bcllings hypotes anses märkvärdigt 
nog ge den mest sannolika förklaringen tdl vanlig crossing over; manga fors
kare ha ansett den osannolik eller rent av utesluten I Starkt omstridda frågor 
refererar förf. olika meningar opartiskt, utan att själv taga bestämd stånd
punkt. Kapitlet kallat »Variations in chromosome behaviour innehåller myc
ket av det mest frappanla i eytologin: endomilosis. diminution och elimina 
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tion, preferential segregation (rättare väl pref. non-disjunetion, det gäller t.ex. 
accessoriska kromosomer hos råg) m.m. Kapitlet om spontana och inducerade 
kromosomaberrationer behandlar även rätt utförligt inverkan av strålning och 
kemikalier på kromosomerna, ett område där författaren själv varit verksam; 
det är en välkommen sammanfattning. Kapitlet om kärnans och kromosomer-
nas kemi är däremot kortare. Slutligen behandlas »kromosomer och gener» 
rätt utförligt, det diskuteras olika moderna uppfattningar av genens natur 
och storlek, mutationers framkallande, Ac-DC effekt i majs. Andra hithörande 
aspekter behandlas snävare. 

De sista kapitlen, som författaren själv erkänner mera kortfattade, ge dock 
utförliga litteraturanvisningar. Evolution av karyotyper och könsbestämmande 
mekanismer, kromosomaberralionens och polyploidies roll i evolutionen samt 
apomixis och parlenogeucsis ha alltså fått en annorlunda, mera översiktlig 
behandling än den rena cytogenetiken. 

ARTUR HÅKANSSON 

PIERRE DANSEREAU: Biogeography. An ecological perspective. - The Ronald 
Press, New York. 1957. Fris 7.50 dollars. 

Amerikanska läroböcker i botanik har visat sig ha ett ganska begränsat in
tresse för skandinaviska universitet, eftersom de i vanliga fall skrivits för ett 
stadium, som står någonstans mellan läroverket och ett-betygs-kursen. I andra 
fall är de för specialiserade, och grundliga översikter för ett högre stadium 
finns endast för ell fåtal områden, ty ingenstans i den Nya Världen studeras 
alla botanikens faser så i detalj, som man anser nödvändigt i Sverige innan 
specialiseringen börjar. Dock har amerikanska biologer skrivit några av de 
förnämsta läroböcker, som finns tillgängliga för högstadiet, huvudsakligen 
inom evolutionens och växtgeografiens domäner. En kurs i genelik utan 
Dobzhanskys och Stebbins översikter vore ofullständig, och en botanik-kurs 
ulan Stebbins och Cains böcker kan knappast anses vara modern. 

Den nya bok om biogeografi, som Pierre Dansereau just publicerat, ser ut 
alt tillhöra den grupp av litteratur, som nog kommer all anses oumbärlig i en 
modern bolanik-kurs. Eftersom dess perspektiv är så brett, alt del inkluderar 
alla sidor av den moderna växtgeografien och ekologien, ger den en grundläg
gande information av det slag som knappas! finns annorstädes, på samma 
gäng som den ger detaljerade diskussioner, vilka för läsaren betydligt längre 
in i ekologiens djungler» än t.ex. Cains i övrigt utmärkta bok kunde göra, 
då den publicerades för nära ell och elt halvt årtionde sedan. Pä mindre än 
300 sidor tär läsaren hos Dansereau först lära sig alla de många grundläg
gande teser och termer, som den moderna biogeografien rör sig med, och sedan 
de flesta av de detaljer, som kännetecknar nutidens studier av växternas 
distribution och historia, bioklimatologi, synekologi och autekologi. så väl som 
människans och landskapets samspel. KU otal exempel ges i klargörande syfte 
frän olika delar av världen, eftersom författaren personligen och mera ingående 
känner till flera världsdelar än de flesla andra nu levande växtgeografer. Bilder 
och upplysande diagram pryder nästan varje sida av boken. Tyvärr verkar det 
som om ganska mänga av bilderna kopierats från färgfotografier, varför de 
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har hull ral i skärpa i reproduktionen, min teckningarna lillhor del hasta som 
tryckts i botaniska läroböcker. 

Alt ge en detaljerad översikt över denna val skrivna och koncentrerade liiro-
bok skulle la allt för mycket plats, och en diskussion ,i\ dess mera speciella 
drag, särskilt författarens kanske ej alllid konventionella åsikter, kunde föra 
oss allt for långt ifrån de ännu kanske ej fullt vedertagna grunderna för som
liga av de olika växtgeograf iska och ekologiska hypoteserna. Även om förfat
taren liar lyckats förvånansvärt väl alt undvika all la bestämd ställning, da 
han gir I.isåren nödvändiga upplysningar om biogcogralieiis manga faser, har 
han dock satl sin tydliga prägel speciellt pil kapillel om autckologi och i syn 
nerhet pa dess Ire slutartiklar om population! ns struktur, diss tillfälle till 
utveckling, och lagarna om ekologisk lämplighet, eftersom han själv bidragit 
i sa bog grad till studierna av just di ss.i fenomen. 

Dausi reans Biogeografi är en bok. som man vill rekommendera till alla in
tresserade i växtgeografiens olika delar. Den ar pa en gang en utmärkt inled
ning för dem. som vill specialisera sig pa olika områden av denna vittomfat
tande vetenskap, och en förstklassig översikt for specialister inom andra fack. 
vilka anser sig behöva lära mera om växtgeografiens betydelsefulla fält Spe
cialisterna kommer nog att hitta diskutabla påståenden eller onödiga luckor i 
lillcralurhänv isningarn.i och här och dar i boken bar sm irre fel insmugit 
sig som i alla goda böcker. Det är också sannolikt all somliga kommer att 
känna sig frestade till att motbevisa vissa av teserna eller att kontrollera vissa 
sik.ill.ide lagar med hjälp a\ experiment eller mätningar. Men alla kommer 
säkert all känna sig stimulerade a\ boken och ingen kommer alt lägga den 
Uran sig ulan all ha lärt en hel del nytt. bade i teori och terminologi. Tillsam
mans med Cains och Slcbbins välkända böcker kominer Danscreaus Biogeo
grafi alt fylla ett behov för en fullt modern kurs i systematisk botanik och 
växtgeografi för högstadiet, var som helst i världen. 

Askn i l.o\ l-
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1 Göteborg: Fil, mag. YNGVE ELIASSON, Botaniska trädgarden, Göteborg C. 
I Finland: Docent HANS LUTHER, Djurgärdsvillan 8, Helsingfors 

Sektionen Skånes Flora 

Professor HENNING WEIMARCK, ordförande; f överste GEORG BJÖRNSTRÖM. 
vice ordförande; Direktör KARE KVERT FLINCK, sekreterare 

Redaktionskommitté 

Professor ARTUR HÅKANSSON och docenterna TYCHO NORLINDH och HEMMING 

VIRGIN 
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Stipendiekom mitte 

Professorerna ARTUR HÅKANSSON och HENNING YVICIMAUCK samt Docent HEM

MING VIRGIN 

Stipendium 

Ur Svante Murbecks fond: 450 kr till Fil. kand. ROLF DAHI.C.REN och ur Jubi
leumsfonden 300 kr till Fil. mag. GUNVOR RASMUSSON. båda botaniska. Museet, 
I.vind. 

Nya medlemmar — New members 
1.12.1956—1.12.1957 

S v e n s k a - S w e il i s h 

Al-EBRING. J. S.. Dir.. S:t Pauli Kyrkogala 14 A. Malmö 
BENGTSSON. .1. Ii., Läroverksadjunkt, Plommonvägen 14, Lund 
BIRGEHSSON, BERNT, Fil. stud., Malmövägen 8. Lund 
RJCRMAN. BARBRO, Fil. kand.. Akademiska Föreningen S. Lund 
BROAD. P. I)., Hr. Biskopsgatan 18, Lund 
CARLSSON. BENGT, Ekon. stud., Torsvägen 8. Sävedalen 
CHRISTENSSON, MARGIT, Pol. mag., Stallmfistaregatan 15 B, Malmö 
CLKMKDSON, CARL-JOHAN, Docent. Vintervägen 35. Solna 
DAHLBÄCK, HELMER, Dir.. Mössebergsvägen 14, Bromma 
DEGERMAN, GUNNAR, Kil. stud., Studentstaden 2, Uppsala 
ELIASSON, YNGVE. Fil. mag., Botaniska Trädgården, Göteborg C 
ENGLESSON, NII.S, Fil, stud., Norra Nöbbelöv 10, Lund 
ERIKSSON, PEI.I , AI.GOT, Folkskollärare, Andersviksherg skola, Tyngsjö 
FRANZÉN. EDWARD F., Fil. kand.. Brevlåda 27,% Torsås 
FRISEN, RUNE, Fil. stud.. St. Råby 6, Lund 
Gällivare-Malmbergets folkbibi., Postfack (1. Malmberget 
HANSON. STIG. Fil. stud., Helgeandsgatan 18 A, Lund 
JAASUND, ERIK, Lektor, Floragatan 8. Katrineholm 
JENSEN. VAGN. Forslkandidat, Botaniska Laboratoriet, Lund 
JOHANSSON, AXEL, Hr, Karlavägen 54, Stockholm C 
JONSEIX, B., Fil. Stud., Villavägen 15, Nyköping 
JULIN, FRIK, Lektor, Fil. dr. Haparanda 
KARLTUN, ÅKE, Folkskollärare, Herkulesgatan 1. Lund 
KIHLMAN, INGA, Fru, Carlbergsgatan 3 A, Göteborg S 
LARSSON, GUNNY, Fil. kand.. Stålens försöksgärd, Gjebyn 
LINDSTRÖM, JÖRGEN, Fil. stud., Kyrkogatan 15, Lund 
I.undqvist, Axel, AB,, Drottninggatan 28, Stockholm 
MATTHTESSEN, CHRISTIAN, Amanuens. Sävsligen 6, Saltsjöbaden 
MÅTTON-LINDBLAD, KAJA-LISA, Adjunkt, v. Skrävlingevägen 56. Malmö 12 
MERKER. MEI.I .MIT. Fil. stud.. Sköldeborgsgatan 5 C. Hälsingborg 
MOSSBERG, CURT, Fil. l ic . Kulladalsgatan 47. Växjö 
NIELSEN, SVEN-OLLE, Fil. stud.. Rååvägen 25. Råa 
NORRBY. ROBERT, Fil. dr. Sundsö, Rydsnäs 
ODHNOFF. CAMILLA, Fil. l ic , Botaniska laboratoriet, Lund 
PERHY. P. C. Civilingenjör, Roskildevägen 41 B. Malmö V 



LUNDS BOTANISKA FÖRENING 19.-.T 519 

PERSSON, GÖRAN, Fil. stud., Svanebäck, Viken 
PERSSON, JAN, Agr. stud., Birkagatan 14 b, Uppsala 
PETERSSON, BO, Fil. stud., Åldermansgatan 1 B, Lund 
PETTERSSON, SUNE, Fil. stud., c/o Edvardsson, Sättaregatan (>. Lund 
Ringströms bokhandel, AB., Trollhättan 
SAARSOO, BERNHARD, Dr, SI. Sigfrids sjukhus. Växjö 
SAHLIN, CARL INGEMAR, Bergsing., Villastigen 3, Kiruna C. 
Sahlströms Bokhandel, AB., Linköping 1 
Si.MKiENÉ, HELENA, Fru, St. Södergatau 29, Lund 
Stadsbiblioteket, Lund 
THOMASSON, KUNO, Fil. stud.. Götgatan 13 a, Uppsala 
UGGLA, LARS. Stud.. Bellmansgatan 21, Stockholm Sö 
WALLES, BJÖRN, Fil. stud., Smcdslättsvägen 69, Bromma 
Wisénska Bokhandeln. AB.. Östersund 
VÄKENDH. INGMAR. Fil. stud.. Tunavägen 4, Lund 

U 11ä n d s k a — F o r e i g n 

Agricultural Library, Pennsylvania Stale University, University Park. Penn
sylvania. U.S.A. 

Aim, TEUVO, Fil. stud.. Siirilii. Mankkaa, Finland 
Baedeker, G. D.. Buchhandlung, Baedekerhaus. Essen, Tyskland 
Central College. Bangalore 1, Indien 
GHOLNOKY, B. .1.. Dr. C.S.I.R., P.O. Box 395. Pretoria. S. Afrika 
CIEERRI, RAFFAELE, Prof., Bot. Insl. & Crypt. Lab., Universita, Box Hirt. 

Pa via, Italien 
DAMMAN, A. \V. II., Dr, 69. Waterford Bridge. St. John's, N'fld, Canada 
FTTL. H.. Dr. Bolån. Institut der Karls Universität, Bénatskå 2, l'ralia II. 

Tjeckoslovakien 
FREDSKILD, BENT, Cand. mag.. Nationalmuseets naturvet. Afd., Ny Vester-

gade l t . Köpenhamn K, Danmark 
NATIVE, TERTTU, Forslmästare. Kaunininen, Finland 
KROKFORS, CHRISTER, Stud., Kronoby. Finland 
LA MB, I. MACKENZIE, Dr, Farlow Herbarium and Library. Harvard University, 

Cambridge. Mass., U.S.A. 
Lang & Cie. Herbert, Buchhandlung. Münzgraben, Ecke Amthausgasse, Bern. 

Schweiz 
N'AIR, X. ('.., Dr. Department of Botany, Birla College, Pilani, Indien 
Orbis-Newsagency, Stalinova 46, Praha XII, Tjeckoslovakien 
PISARKV, V. F.. Prof., Pätnilskaja ulilsa 76 kv. 6. Moskva V - - 95. S.S.S.R. 
POII.IAKAT.LIO. KAHL Fil. kand.. P. V. N, Opisto, Ilyvinkää, Finland 
BA.IHATHV, Ti BOR, Dr, Central Experimental Farm. Ottawa-Ont.. Canada 
RANGASWAMI, K.. Lecturer. Department of Botany. Annamalai University. 

An na ma la inagar. Indien 
SEGERCRANTZ, MARGARETA, Fru. Bäcks gärd. kappers. Finland 
STROIN. MAURICE. Monsieur, 14, me de Lyon, Geneve, Schweiz 
Swets & Zeitlinger, Keizergracht 487, Anislcrdam-C. Ilollond 
Turiin Yliopiston Kirjasto, Turku, Finland 

http://Poii.iakat.lio
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Universitetets Plantefysiologiske Laboratorium, Gothersgadc 140. Köpen
hamn K, Danmark 

University College of Rhodesia & Nyasaland, Salisbury, Rhodesia 
University of Liverpool, The Library, Liverpool 3, England 
U.S. Department of Agriculture. Library, Current Serial Record, Washington 

25, D.C., U.S.A. 
WEBER, WILLIAM A., Dr, Department of Botany. University of Colorado. 

Boulder, Colorado, U.S.A. 

Antal medlemmar den 1 december 1957: 742 

Av Botaniska Notiser har dessutom 2 exemplar utdelats som premier, 74 salts 
genom C. W. K. ülecrups Förlag. Sammanlagt 15(5 ex. har lämnats till Bota
niska Biblioteket och Universitetsbiblioteket i Lund för tidskriftsbyten med 
huvudsakligen utländska institutioner, varjämte Universitetsbiblioteket inköpt 
45 ex. Bibliotekstjänst har erhållit friexemplar av tidskriften. — Botaniska 
Notiser liar tryckts i en upplaga på 1200 ex. 
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Notiser 

Forskningsanslag- S t a t e n s n a t u r v c I e n s k a p l i g a t' <> r s k n i n g s r ä <l har 
under hosten 1957 offentliggjort, alt följande anslag utdelats för botaniska Forsk
ningar: Till lulikontrollör N I Bruce, Hässelby, :soo kr. for fullföljande a\ under 

sökningar a\ Mora Alvarets valar lil.a. rörande deras vegetation, särskilt alger och 
mossor: till prof. II. Burström. Lund, 1.750 kr. för undersökningar över rotlillväxtcns 
mekanism, till prof. Ii. f lorin m.fl . liergianska trädgården, 10.284 kr för under
sökningar a\ g\ niiiospei ineriias morfologi, anatomi och systematik, till til. lic. 
K. Gezelius. Uppsala. 3 000 kr. för studier i Holland och Schweiz av ccllulosabild-
uiiigen hos lägre stående sleinsxampar Acrasieae , till fil. dr A. Liljefors. Bromma. 
2.450 kr. för korsningsförsök och kompalibilitclsundersökningar inom släkte) Sor
bits; till prof 11 Landquist, Göteborg, 3.000 kr for en studieresa till Island för full 
följande av en undersökning av de nordvästeuropeiska fjällbjörkarnas systematik; 
IiII prof Ii Lundegårdll, Penningby, 13.500 kr. för forlsalla undersökningar över 
respiratoriska enzymsystem hos högre och lägre växter; till doe. Birgitta Norkrims. 
Uppsala, 6.500 kr. för studier över den eii/yinaliska nedbrytningen av cellulosa; till 
fru Elsa Nyholm, I und. II '.170 kr. för arbete med »Illustrated Moss Flora of lYniio-
scandia II. Case 8; till fil dr 11. Persson, Stockholm. 8.000 kr. för en bryologisk 
forskningsresa i Nordamerika; till Hi lit. G. Widniark, Stockholm, 12.400 kr. för 
undersökning av lerpener från svenska barrträd; till Stockholms högskolas institut 
för morfologisk botanik 1000 kr, för bestridande av kostnaderna för \iss;i odlingar 
i samband med pä institutet pågående undersökningar. 

K ii n g l . t y s i o g r a f i s k a s ä l l s k a p e t i L u n d b a r d e n 7 dee. 1957 ut
delat ett anslag på 200 kr. till fil. lic. A. Gustavsson för framställning av preparat 
av släktet Peronospora, vidare 325 kr till fil. mag. S. Snogerup för materialkostna
der i samband med odlingsförsök och cytologiska arbeten inom släktet ]uncus, 
speciellt bufotlius gruppen, samt 500 kr. till fil. mag. S. O. Strandin de för •-Indier 

inom släktet Eleocharis. 


