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On the relation between sugar content and
winter rot in the garden carrots.

By Karn B. KRISTOFFERSON.

Some analyses of the sugar content in the common
cultivated garden carrots, made in february 1918, gave
the start to this study.

As the analyses made in this year had a practical
purpose only, the method used by »Sveriges Utsides-
forening», Svaldv, in the case of roots was also employed
in my work. The method may be well known in most
of the laboratories working with roots. I think it well,
however, to give a short description of it.

The roots to be analyzed are carefully washed and
put up on shelves whith numbered boxes. When quite
dry on the exterior they are bored in a boring-machine,
constructed for this purpose. Then a fine pulp is ob-
tained. In order to determine the percentage of sugar
a fixed quantity is weighed and then extracted accor-
ding to Krtaer’s method (Kénig 1911). The percentage
of sugar is then obtained by polarization in the polari-
zation apparatus of SoLEIL-VENTZKE.

Table 1.

The percentage of sugar obtained by polarization.
February 1918.

l Variety St. Valery|Guerande| Nantes Paisng
I carros

| |

b 96 (Cane-sugar ..... ... ‘ -+ 2.7 l -+ 1.o4 4077 | —0.a2

The values of the sugar percentage are shown in
table 1. It appears from this table that there is a ra-
ther great difference between the different varieties.
The negative value obtained in one sort, viz. Parisian
carrot is striking. Evidently, an inversion of the cane-
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sugar had taken place to so high a degree that the tur-
ning-angle of the plane of polarization was altered. As
18 well known, the solution of cane-sugar is right-tur-
ning. The more cane-sugar inverted the smaller the
turning-angle and at last the solution becomes left-tur-
ning. In the case of the above mentioned polarization
apparatus, where the percentage of sugar is directly red
on the scale, the inversion is seen from the negative
value obtained.

The bored roots were kept during winter in a cellar
used for roots. When examined in spring, before the
planting, all the roots of Parisian carrot and Nantes were
found to be rotten. The same was the case with most
roots of Guerande: only a few of them were quite sound.
Most of St. Valery’s had wintered in good condition:
only a few were spoiled.

St. Valery with the highest percentage of sugar was
also the most resistant sort; Nantes with the lowest and
Parisian carrot whith a negative sugar percentage sho-
wed poor resistance. (ruerande was intermediate in both
cases. This behaviour seems to point to a certain re-
lation between the power of resistance to rot during
winter and the percentage of sugar obtained by pola-
rization.

The trial, however, did not give any information of
the true percentage of sugar in the sorts. It might be
very possible that the total sugar content was about the
same in Parisian carrot and St. Valery, for example,
but that it was inverted in much higher a degree in
the first mentioned sort; this would also explain the lo-
wer value of this sort. If this is the case, it would not
be the higher percentage of sugar which influenced the
degree of rot resistance: this would be explained by the
greater or lesser degree of inversion of the cane-sugar.

Not until last winter it has been possible to con-
tinue these investigations. I deemed it well to make




151

use of the same sorts as used in 1918, viz. St. Valery,
Guerande, Nantes and Parisian carrot (Early, round Pa-
risian). They were all common commercial sorts and
varied rather much in most characters with the excep-
tion of Nantes, stock B, which had been improved a
little.

A number of roots of every one of these sorts were
put in sand in the root cellar; care was taken that only
quite typical roots were used. Borings were made on
the different roots selected, and an average-proof from
the material left were taken of each sort. These were
analyzed, and the rest was kept for determining of the
resistance of the roots.

Unfortunately, it was only possible to obtain about
10 roots of each sorts for the average-proofs. This num-
ber is a little too small but the year was exceedingly
unsuitable for the growing of carrots, and great trouble
had to be taken to get a sufficient material for the in-
vestigation.

Each root of the average-proof was sawed off on
the saw-bench in the root-laboratory, care being taken
that all of the pieces sawed off had about the same
size. As the speed of the saw-blade was very great
and the teeth of the saw very short the pulp obtained
by the sawing became very fine. The pulp was mixed
very carefully and a weighed quantity was taken for
the analysis.

It is possible to use several methods in getting the
sugar in the carrot pulp in solution. Extraction of the
pulp in warm water or warm alcohol, however, will be
less suitable. 'When using these methods a certain risk
iy at hand that the original percentage of inversion-
sugar increases considerably. The effect of the sugar-
imverting enzymes, which may be present in the carrots,
s naturately increased at higher temperatures. Even
if destroyed at the boiling they might have time to
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invert so large a quantity of cane-sugar during the
warming up of the solution, that the results of the ana-
lysis become incorrect. Therefore I preferred to extract
in cold water, and the experiments made have shown
that 3/s of an hour is quite sufficient for a practically
complete extraction of the sugar, when the solution is
repeatedly shaken. Even extraction during '/» hour only
gives about the same result as if it is continued during
1!'/2 hour. Further, the method of extracting with cold
water has the advantage of being more handy.

The extracting was made in the following manmer.
The weighed quantity of substance — about 20 gr. pulp
— was brought in a 250 c. ¢. measuring cylinder (or the
double quantity in a similar one of 500 c. c.), which
was filled with distiled water. The extraction continued
during 3/« hour, and during this time the solution was
often shaken. Then it was filtered through a sucking-
filter. The filtered solution was coloured and rather
muddy. In order to precipitate the albuminous substan-
ces, which has been dissolved, a fixed quantity of the
filtered solution was measured with a pipette; 2 c. c.
mercuric nitrate solution was then added. The cause of
my giving up the commonly used lead extract method
is the fact that Kristensen (1916) has found that the
lead has a disturbing influence on the reducing of
Frruine’s solution. As soon as the precipitate had sett-
led — which usually takes place in a few minutes — the
*solution was filtered ; 5. c. c. salt-solution was then added
to a measured part of it for the purpose of precipita-
ting the excess of the mercuric nitrate. When this
precipitate had settled, which takes a time of 1224
hours, the solution was filtered. The sugar solution,
now quite clear, was divided in 3 portions.

The one part was used directly for the analysis of
reducing sugars by the reducing of Fehling’s solution,
according to ArLiaN’s method (Ko¢nig 1911). This method,
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however, was altered in such a manner that the preci-
pitated cuprous oxide was weighed directly after having
been dried in a desiccator during one hour; the methods
commonly used are to reduce the cuprous oxide to me-
tallic copper, or oxidize it to cupric oxide. The reduc-
tion process, however, is a rather troublesome method.
The oxidizing of the cuprous oxide is a little more handy;
the investigations of Kristensen (1916), have shown,
however, that this method is a very tedious ome. It is
necessary to ignite and to weigh several times to be
sure that the oxidation is complete. When ignited up to
one hour in a dry current of air the weight will some-
times increase. The direct weighing, however, has
another advantage in addition to its greater convenience.
If a glass-thread stopper is used to prevent the asbestos
filter to drop down from the SoxurLEr’s tubes, as is ge-
nerally the case, the tubes will burst to pieces by the
ignition already after a relatively short time, and the
analysis is spoiled.

The values of the copper is obtained if the values
of the cuprous oxide is multiplied by O,sss2. The ap-
proximate value of the invert-sugar is obtained by divi-
ding the copper value with 2. As care always has been
taken to use the same volumes it became easy to cal-
culate the sugar percentage of the roots.

In order to get the exact value of the invert-sugar
1t was necessary to polarize another portion. This was
made in the 20 c¢. c. glass tubes of the polarization
apparatus.

The total percentage of sugar was determined from
a third portion, which was measured with a pipette. The
sugar solution was first inverted by heating it together
with 10 2 hydrocloric acid on a water bath during half
an hour. The percentage of sugar was then determined
as invert-sugar by the modified ArriaN’s method.
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Table 2.
The percentage of sugar and the results of the storing
of the average proofs.

LN s ey a5 |1
Variety Ef- g é%,’;?mlggm é“g
S —_ = - ® uct
AL R IR R 1
o8 oy R SRR B R
RRTIRE =y A | w8
Parisian CaTrot.,. . ecsse 4.53 1 6.90 66.3 | 100 100 | 100
Guerande .................. 846 | 645 | 581 { 78 | 66 | 84s
|
Nantes, stock A ......... ‘ 8.3 ! 6.69 46.8 f o1 7 333
|
St. Valery, stock A...... 2.83 | 6.65 1 42.4 ! 52 | 14 26.9
| |
Nantes, stock B ......... 221 l 7a | 308 | 28 ‘ 2 l 71
|
|
St. Valery, stock B...... g VB gy o T Y

Table 2 gives a summary of the results of the sugar
analysis and of the rot resistance of the average proofs.
The differences between the total percentage of sugar,
calculated as cane-sugar in the different sorts, are rather
insignificant. The percentage of invert-sugar varies much
more. The resistance towards rot is very different in
the different varieties. The poor resistance of Guerande
1s especially remarkable. This sort is generally known
to have a much greater resistance than Nanfes, approa-
ching St. Valery as to this character. The crop B of
Nantes also shows an exception from the ordinary beha-
viour of ¢ommercial stocks of this sort as to this cha-
racter; it is much more resistant than the commercial
sort, and its shape differed rather much from ordinary
Nantes. As to good quality both are equal. It would
perhaps be most correct not to call this erop Nanfes.

If the values obtained as to the resistance are com-
pared with the results of the sugar analysis no reliable
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correlation 1s seen between the total sugar percentage
and the resistance — the latter varies also much more
than the former. However, between the percentage of
invert-sugar and the resistance there is, on the other
hand, a decided correlation. The lower the percentage
of invert-sugar the greater the resistance. Thus the
correlation 1s a negative one. This parallelity becomes
even more striking if the quantity of invert-sugar in
relation to the quantity of total sugar is conside-
red and not the absolute percentage of invert-sugar,

; % 1 t-s z .
that is, the value —ﬂ “U8AY 100. 1 call this value
2 total-sugar

the relative percentage of invert-sugar. This value,
shown in col. 3, table 2, compared with the percentage
of rotten roots (col. 6), shows a striking similarity of
variation. For comparison the results of storing in stack,
the ordinary way of keeping the roots during the winter
in practice, are seen in the table 3. I had no material
of St. Valery, crop B, so this had to be left out. The
parallelity between the relative percentage of invert-
sugar and the rot resistance is striking also in this case.
Table 3.
The vresults of storing in staek in 1920—1921 compared
with the relative percentage of invert-sugar.

> D el
; R R i B F
Variety o ; P e ) 2 H
SRel e i ol B SR e 8
IR = * ey :5’ Ay
Number of stored roots......... ' 869 | 262 93 903 | 890
Number of rotten roots....... . 27 5 79 ’ 46 585 705
e SEBJIEES NS W S ——— st S ,__._,, ,,,,,, S—— SESSSUNSISEL NS DY
{295 of ‘rotben ToOLSE RSN L 81| 802| 495 64‘7‘ 79.2
9 relative invert sugar......... { 30.8 | 42.4] 46.8 ’ 53.7' 66.3;

The testing of the individual roots was made by
means of borings. The bore-holes were then covered
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with sublimated sulphur.

The roots were then put

in sand in the root cellar to be tested as to rot re-

sistance.

The quantity of pulp was rather small, however, .
— only about 10 gr. — and therefore the extraction was
made "in a graduated cylinder with a capacity of only

1007 ¢lc:

The analysis follwed for the rest the same

course as described in the above with regard to the

average proofs.

Table 4.
The percentage of sugar and the rot resistance of
the wndividual proofs.
St. Valery Guerande }}antes

pESS®T e 82 RS BE e Gl aM8HE 3
RERIeEIH] RORTIgEIM] R TIRT I E A
19 | 5.01| S.49 | 58.8 13‘3.0; 715|427\ W |26 | 8.49| 6.46 | 58.7| R
20‘4.64 6.09'76.2 14’3;1 6.42|57.4| R 27{4.70 5.9 FSS‘ R
21| 3.20| 6.17|51.9| R 15;4,16 7.84'53.1IW 28 4.14i 7.64 53.9‘;
22|54 Tao 760'3 16i4.70 7.3 65.6| R |29 460\621 74.1!3
23 3,101 6.50 | 47.7 17’3.87 5.86 6(5.0}“’ 30 4.94! 6.75 7‘2.cl R
24 2.83’ 7.12‘39.7{ W 18! 3.76 | 7.59 21;;‘ R¥ t!i ii_:—!———
31 2.31;‘9.00 26.4| W 37|397 63| 6La| Wf—| — | — | — |—
32 2.9118.05\36.0 w gggga_}s'm 35.7jw glbens o | — |-
33 3se|80<; 45.4;W 39 3.35‘“5_.3—7‘59.4 o Dl B l S E =
84| 8.25 | 7.18 | 45.3] W |40 8.5 ] 6.2 | 52.4| B _I e } b };
2.39| 8.68|26.6) W |41 | 8.16{ 620|522 R | —| — | — | — ;_
i

42| 8.2 | 6.07| 624 R
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Table 4 shows the percentage of sugar and the
result of the storing of the individual proofs. The roots
marked with W. have wintered quite well; those marked
with R. are rotten.

The percentage of total-sugar as well as of invert-sugar
varies very much in the different sorts. The correlation
between them is doubtful, even here: nor is there any
correlation between the total percentage -of sugar and
the rot resistance. It is much more evident between
the rot resistance and the percentage of invert-sugar,
just as in the case of the average proofs. However,
it is in this case as in the former the relative percen-
tage of invert-sugar that shows the most pronounced
correlation to the rot resistance.

When viewing the table one gets the impression
that the »critical point»> of the rot resistance is located
at a relative percentage of invert-sugar of about 46—
50 2 ; that 1s to say, the varieties with about half of the
cane-sugar inverted in the beginning of winter have a
doubtful rot resistance. The roots will probably rot if
a greater percentage of the cane-sugar has been inver-
ted at this time. If the percentage of invert-sugar is
less than half of the total percentage of sugar it is
probable, on the contrary, that the roots will keep sound
during the storing. It is not impossible, however, that
this »eritical point» varies with the year. This is pro-
bably the "case.

Among the 39 roots analysed as individual proofs
only 3 have been found to form an exception from this
rule, viz. nos. 15, 17 and 37; all belonging to Guerande.
More than half of the cane-sugar is inverted in these
cases but in spite of this fact all have wintered quite
good.

The cause of this exception is doubtful. The ana-
lysis might have been incorrect. The quantity of pulp
obtained by the borings was too small indeed to permit
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double proofs, and therefore the results may be uncer-
tain. The anatomical structure of the roots of this
sort may influence the results. The central cylinder in
Guerande is very strongly developed in comparison to
the bark layer, and their sugar content is not the same,
as is well known. It is possible that the proofs taken
are no average proofs, as the short roots do not admit
several borings to be made. The rotting of the roots
begin in this sort in a very different manner. Some-
times it begins in the neck of the root and proceeds
downwards through the central cylinder. Now and then
it 1s the latter one which begins to rot, while the neck
of the root and the central cylinder are relatively sound.
The same behaviour’is found in other sorts, but I am
under the impression that the central cylinder is very
strong developed in all these individuals. Guerande is
a rather bad object for studying these questions on
account of the nature of the central cylinder: and this
sort will be excluded if conditions allow the conti-
nuations of these investigations. It would be intere-
sting, of course, to analyse the central cylinder and the
bark layer separately and to compare these results with
the rot resistance.

From the above mentioned facts it is obvious that
there are two kind of sugars in carrots, viz. cane-sugar
and another kind, which reduces FrrriNG's solution. I
have called it invert-sugar, but I have not made any
study to determine its real nature. According to the
scanty statements, I have found in the literature, a quali-
tative analysis has scarcely been made. Konie (1904
holds that besides cane-sugar also dextrose is to be
found in carrots. Heriwre (1892) has also made sugar
analyses of several sorts. He calculates the reducing
sugars as invert-sugar. I think he is right, partly on
account of the polarization-experiments made in 1917—
1918, where the sugar percentage of one sort was found
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to be a megative. This depends evidently upon the
fact that a partial inversion of the cane-sugar has taken
place. If only cane-sugar and dextrose had been pre-
sent the percentage of sugar should never have been
stated as a negative one; both these sugars turn the
plane of polarization in the same direction.

StepHANT (1911) and Jexkevius (1912) state that
the polarization decreases considerably during winter
in Beta, on account of the inversion of the cane-sugar
to a large extent; the case may be similar in carrots.
However, a much larger part of the cane-sugar is in-
verted in carrots than in Befa already at the harvesting.

In their investigations of the inversion of the cane-
sugar in Beta, SrepuavNt and Jakerius have found that it
takes place much more rapid in the average proofs of
varieties with a low percentage than in sorts with a
high percentage of sugar originally; the inversion is also
said to be more complete in the former sorts. A negative
correlation seems thus to excist between the percentage
of cane-sugar and invert-sugar in Beta, and the writers
cited suppose the existence of such a correlation; the
facts presented are not quite convincing, however. Thus
JekeLivs has found a considerable variation, in this case
when individual roots were studied.

Any correlation between the percentage of cane-su-
gar and invert-sugar in carrots does not seem to exist.
They seem to vary quite independent of each other with-
in the same sortas well as within different sorts. It is
seen from table 2 that all the sorts with exception of St
Valery, crop B, have about the same percentage of total
sugar, whereas the percentage of invert-sugar shows a
very marked variation. The case seems to be the same
within the different varieties (see table 4). The number
of analyses, however, are too small — and the same holds
true with regard to those made by SteprANI and JEKELIUS
— to make possible a correct answer to the question if
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the percentage of invert-sugar varies in correlation to the
percentage of total sugar or to cane-sugar, or if the
greater or lesser ease by means of which the inversion
takes place is a sort character. In fact, a definite an-
swer to this question cannot be given when populations
are used, even if very extensive. It becomes necessary
to make crossings between an individual with high per-
centage of total sugar and a low percentage of invert-
sugar and an individual with a low percentage of cane-
sugar and a high percentage of invert-sugar. The ana-
lysis of a great number of F,-roots from this cross com-
bined with experiments as to the rot resistance during
winter would help us to give an answer to the question
if the correlation found to exist between the rot resi-
stance and the relative percentage of invert-sugar only
is a chance combination in the sorts experimented upon,
or if the greater rot resistance always is combined
with a lower relative percentage of invert-sugar, and
vice versa.

The investigations made do not give any informa-
tions as to the physiological connection between greater
or lesser ease of the inversion of the cane-sugar, or be-
tween the greater or poorer rot resistance. The invert-
sugar will probably be found to be a better food sub-
stance for the rot bacteria than the cane-sugar.

A few words may be said about the practical con-
sequenses of these investigations with regard to the
breeding of garden carrots, and especially with regard
to the breeding of sorts for late winter and early spring.

If the results from this investigation prove to be
correct and to be of general application a great value
ought to be attached to the determination of the in-
vert-sugar in the carrots. The results already at hand,
may give a clue to the right handing of such an analy-
sis for practical purposes. The following remarks may
suffice.
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As to the arragments of the experiments in the
field the seeds of each isolated plant should be sown as
usual In one single little parcel — the quantity of seeds
is not large, as a rule. Standard parcel are put in the row
at certain distances from each other. The rot resistance
of the standard variety should be perfectly known; it
ought to be as homogenous and as highly improved as
possible, of course.

If only a few roots are at hand the taking of the
proofs for the analysis is best made by borings in the
roots. The bored roots may be preserved if the bore-
holes are covered with sublimated sulphur. This prevents
infection in the injured spots, which certainly is of great
importance. Jexerivs has shown that injured roots in-
vert the cane-sugar more easily than the intact. The
same method is used when selection of roots is made
from a population. When a large number of roots is
at hand i1t may be convenient to take out an average
proof, and then to saw the roots. This latter method
has the advantage that the number of analyses is con-
siderably diminished, and the whole procedure takes
shorter time. It is impossible, on the contrary, to make
any selection whithin the pedigree, which may be wan-
ted especially after the first selection.

The extraction of the pulp obtained by the borings
or sawing may conveniently be done by the method
used in the root-laboratories, viz. by extracting with cold
water, following the method of KriUeer. It is neces-
sary to precipitate the lead with soda, however.

As 1t 1s a question of being able to analyze some
hundreds or some thousands of roots great emphasis
should be laid upon the possibility of making the ana-
lyses rapidly. The method of analysis, which I have
used in my purely theoretical study, viz. the reduction
of FEHLING’S solution, is quite impractical as it calls for
quite too long a time. Only about 5—10 analyses can be
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made in a day. It is necessary to make use of the po-
larization method, though it does not give so exact results.

The polarization is made in 20 mm. glass tubes.
Then the lead is precipitated with soda. The sugar so-
lution is then inverted with hydrocloric acid and pola-
rized once more. When inverting and precipitating the
lead care must be taken that the solution does not be-
come too diluted.

Suppose:
P = The value of polarization before the inversion.
J = » » » » after > »

From the formula 100 . J— ]—]’—) a value 1s obtained, which

varies in the same way as the relative percentage of
invert-sugar, in relation to the rot resistance.
Table 5 gives a comparison of the relation between
these two values and the rot resistance. The value of
J—P ; -
100 . , however, is not found by way of experi-

J

ments; it is the calculated value (see statements in
table 2).

Table 5.
The relation between rot resistance, relative percentage
. J—P
of invert-sugar and the value 100 . 7
e Sty AR e S S
| &3 g | e | Fd I 2@ | o/
; B & @ - 4 G =) G
Variety .g 2 g Vg S =S g S 29
[CRPRAL OB | B o ' A | 28
9% rotten roots... ' 100 84.6 33,3 26.9 Tl 5.0
9 relative invert| 1 } Sk ore s
Sligams ot 66.3 | 53.7 | 468 42.4 | 80.8| 299
(s ) S E
100. e -+-24.7 |— 18.68 |— 50.17 |—59.8 !—10‘2-.3 —105.8
I

As shown in the table the same results should be
obtained by using this method and the reduction method
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of Ferruing. The values obtained can not be quite exact,
it is true, but they may yet be exact enough for prac-
tical purposes, as well as the common polarization method
used in selecting sugar-beets.

The material has been rather small; i1t therefore
appears desirable to verify the results by analyses of a
greater number of individuals and of sorts during several
years. However, as the parallelity between the relative
percentage of invert-sugar and the rot resistance, in the
average proofs as in the individual proofs, is too tho-
rough-going, to be only chance facts I have thought it
well to publish the results obtained already at this stage.
Furthermore, I do not know if I shall be in a position
to follow up the work started.

I take the the occasion to extend my thanks to
Mr. G. Niussox-LerssNer for his kindness of assisting
me in my work on the sugar analyses.

Literature cited.

HeLwee, L. 1882. Redegorelse for de av Forening till Kulturplan-
ternes Forbedring i 1889 austillede Dyrkningsforsog. Tidskr.
Planteavl.

Jekerius, W. 1912. Inversion des Rohrzuckers und ihre Beziehungen
zu den qualitativen Verdnderungen verschiedener Futterriiben-
sorten wihrend der Lagerung. Kiithn-Archiv. Bd 2.

Kristensen, R. K. 1916. Sukkerbestemmelse i Ho og Roer. Tidskr.
Planteavl. Bd 23.

Kox16, J. 1904, Chemie der menschlichen Nahrungs-und Genussmit-
tel. Berlin.

Koxi6, J. 1911, Die Untersuchung landwirtschaftlich und gewer-
blich wichtiger Stoffe. Berlin. :

SrernaN;, W, 1911, TUntersuchungen iiber reducierenden und nicht
reduzierenden Zucker in den Beta-Riiben wihrend des Wach-
stums und der Lagerung. Xiihn-Archiv. Bd 1.



164

Ny litteratur.

GERTz, 0. Den forsta naturvetenskaplica forskningsfirden
i Skane. Ett 300-arsminne. — Fauna och flora 1921, s.
97—104.

—, 1921. Herbarium ad usum Christinze, Svecorum Reginze.
— Tidsskrift for Historisk Botanik, Bd. 1, s. 207—217,
2 textf. — Detta herbarium, som nu tillhér Képenhamns
botaniska museum, synes ha blifvit upplagdt af prof.
Triumfetti i Rom.

JuerL, H. 0., 1921. A revision of Kalms herbarium in Upsala.
— Svenska Linnésillskapets Arsskrift, arg. 4, s. 16-—23.

LuNpBORG, H. och RUNNSTROM, D., 1921. The swedish na-
tion. A jubilee book given out with the cooperation of
experts commissioned by the swedish society for race-
hygiene. 128 s., 4:0, manga bilder. (Med korta redo-
gérelser af N. Heribert-Nilsson, H. Nilsson-Ehle, O.
Rosenberg och H. Tedin jimte deras portriitt).

LuxpEGARD, H. Die Beziehungen zwischen der ILichtwachs-

tumsreaktion und dem Phototropismus. — Ber. Deutsch.
Bot. Ges. 1921, s. 195—200, 4 textf.
—, Zur Theorie der phototropischen Perzeption. — Anf. st.

8. 2283-—229, 2 texttf.

StAnrerT, M. G. Sjilvfertilitet, sjilvsterilitet och parteno-
karpi hos vara fruktsorter. — Sverig. Pomolog. Fore-
ning 1921, s. 52—bH5. .

Skanes Natur 1921, 61 s., 31 textf., 3 t., (Uppsatser af
W. Biilow, M. P. Nilsson, O. Gertz och G. Pahlman).

SvepELivs, N., Botanik 1915—1919. — Vetenskaplig Forsk-
ning. Arsbok 1921, s. 100—133. Stockholm 1921.

- —, Einige Bemerkungen iiber Generationswechsel und Re-
duktionsteilung. — Ber. Deutsch. Bot. Ges. 1921, s.
178—187.

Sveriges Natur, Svenska Naturskyddsféreningens Arsskrift
1921, 203 s., 6 t., 94 textf.

Tamm, O., 1921. Om berggrundens inverkan pé skogsmarken
med specialstudier inom Virmlands hyperittrakter. —
Meddel. fran Statens Skogsforsoksanstalt, H. 18, Nir 3.
(s. 106—164, 10, textt.)

»




165

Laboratorietekniska och mikrokemiska
notiser. 6.

Av Orro GERTZ.

6. Jodstarkelsereaktionen och dess dia-
gnostiska entydighet.

[Mit Zusammenfassung in deutscher Sprache].

Jod, ett av de d@mnen mikrokemien tidigast tagit i
sin tjinst, anses #&n 1 dag som dess kanske oumbérli-
gaste hjilpmedel. For stirkelse, som vid nérvaro av
jod antager sin karakteristiska blafargning, utgor detta
amne ett hogt skattat, ja méhénda det bista reagens vi
hitintills lart kdnna. Och jodstdrkelseprovet har utan
tvivel gjort savil vixtanatomien och véxtfysiologien som
biokemien ovirderliga tjinster. Tack vare detta i tek-
niskt hénseende s& enkla prov ha de mest fundamentala
tragor kunnat bringas till l6sning.

Jodstirkelsereaktionen hérrér frén STROMEYER, som
upptickte densamma ar 1813, endast nagot ar efter det
grunddmnet jod framstillts i fri form — genom Courrors
1811 —, och Corin och Gauvrrier DE CLAUBRY, som 1814
egnade den en mera detaljerad undersokning. Emeller-
tid gjordes redan ett par artionden senare iakttagelser,
som géavo vid handen, att &ven vissa andra substanser
dn stirkelse kunde blafirgas av jod. Salunda visade
ScHLEIDEN och VoeeL 1838, att s& #r fallet med atskil-
liga viixters cellviggar, beroende pé en i dessa forekom-
mande substans, amyloid, som 1 sitt férhallande till jod
nira Overensstimmer med stirkelse (WINTERSTEIN) .

1 TrécuL och senare vaN TiecueM visade, att i atskilliga bak-
teriers celler upptridande kornartade kroppar ge bla jodfirgning.
Denna reaktion, som i vissa fall erhalles #ven & de av Hixze un-
dersokta s. k. amylinkornen hos Beggiatoa mirabilis, torde hirrora
av ndgon med sfirkelse besliktad substans. Det av Cri¥ omnémnda
amylomycin, som férekommer i membranen hos vissa svampar och

Botaniska Notiser 1921, 12
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Samtidigt gjorde ScrurLze den upptickten, att behand-
ling av cellulosa med svavelsyra meddelar denna egen-
skapen att av jod blifirgas.

I bada dessa fall har det varit friga om &muen, som
i kemiskt hinseende dro nirbesliktade med stirkelsen
och i alla hindelser liksom denna tillhéra kolhydraterna..
Om redan, i och med upptickten av dessa dmnens for-
hallande till jod, jodstirkelsereaktionen ej lingre kunde
anses vara analytiskt fullt entydig, ha fortsatta under-
sokningar dn ytterligare inskriinkt dess diagnostiska virde, .
i det formagan att av jod blafirgas visats tillkomma
dven atskilliga #mnen, som ej ha ens den avligsnaste
sliktskap med starkelse. Ar 1857 upptickte silunda
Sawto, att detta var fallet med en hos Gagea lutea och
Ficaria ranunculoides torekommande, 16st substans, som
till £61jd av sin jodreaktion hinfordes till stirkelsearterna
och bendmndes 16slig stirkelse. Redan tidigare hade
ScHENK gjort samma iakttagelse a Ornithogalum nutans.
lanceolatum och andra arter av detta slikte, ehuru denna
iakttagelse forst senare offentliggjordes. ScHENK betviv-
lade, att nagon art av stirkelse i dessa fall férelag, och
senare undersokningar ha givit vid handen, att vid re-
aktionen ifriga en substans av helt avvikande kemisk
konstitution #r verksam, nimligen saponarin (BARGER,
BArGER-F1ELD), en glykosid, vilken man efter hand kun-
nat pavisa hos en hel rad av vixter, horande till de
mest skilda grupper (Durour) 2, till och med hos en lever-

likaledes blafirgas av jod, torde vara av amyloidartad natur. Dess
kemiska konstitution synes emellertid, lika litet som de ovan an-
forda substansernas, vara nédrmare undersokt.

! Ett sirdeles forméanligt material for undersdkning av sapo-
narinets forekomst och egenskaper erbjuder, som jag funnit, Arum
ponticum. Behandlas fran bladen avrivna epidermisflak med jod-
jodkalium, intrader bla, violett eller rosenrdd fargning av innehal-
let i samtliga cellerna; sirskilt tydlig ar denna reaktion & blad-
undersidan. En ndrmare undersokning ger vid hanlen, att sapona-
rin saknas i klyvoppningarnas slutceller, vilka i stillet fora starkelse.
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mossa, Madotheca platyphylla, dir #mnet npptiackts av
Moriscn.  Vidare kan n#mnas, att alkaloiden narcein
likaledes vid nirvaro av jod blafirgas (WINKLER, STEIN,
Rosgr). Detsamma giiller om basiskt lanthanacetat (Damour,
Berrexs, Biurz) !, cholalsyra (cholsyra) (Myrivs, BARGER,
BarGER-FIELD), cuxanthinsyrans estrar (GRAEBE) samt om
ett stort antal derivat av «- och y-pyron (BARGER-STAR-
LING). Samtliga dessa d@mnen, vilka likvil ej alla torde
kunna inom vixtbhiokemien foranleda forvixlingar vid
jodstirkelsereaktionen, dela med stirkelse egenskapen
att giva bla adsorptionsféreningar med jod — indenoflavon
och a-naphtaflavon iro till och med gent emot jod kiins-
ligare &n stirkelse* — och férete #ven for Gvrigt i
sitt forhallande till jod en sldende Gverensstimmelse
med stérkelse. S& forsvinner t. ex. i dessa fall firg-
ningen vid upphettning — fér stirkelsens vidkommande
pavisat redan pad 1830-talet av LiassaioNe — for att vid
preparatets avsvalning pd nytt intrida. Aven synes i

Begagnas vid undersokningen blad, som under nigra timmar legat
och vissnat i torr luft, &r den av saponarin harrérande firgningen &
cellinnehallet ej diffus, utan i cellerna iakttagas firgade kroppar
av véaxlande form, sisom amobaliknande klumpar, runda eller piron-
lika kroppar, svampaktiga aggregat, sma, fina korn eller girdelfor-
miga, i utkanten av cellerna beligna massor. Vid intorkning av pre-
paraten gir jodsaponarinets firg ofta dver i mera utpriglat lackrod.

1 Aven zirkonoxidhydrat adsorberar jod. Fargen ar darvid
narmast klart brun,'men vid forsiktig tvittning med vatten intrader
.évergﬁende en firgning i violett (WEDEKIND-RHEINBOLDT).

? En 16sning av guajakharts blafirgas av jod. Sirskilt tyd-
ligt har jag funnit denna reaktion intrdada, om i ett provrér en
losning av hartset i metyl- eller etylalkohol, aceton m. m. skiktas
Over vatten, ddr nagra jodblad nedliggas. Grinsskiktet mellan
vitskorna antager dé en vackert bld firg, som efter en stund vid
omskakning sprider sig till hela massan. Denna firgning, vilken
utmérker sig genom annan ton 4n den for jodstidrkelsen typiska,
hérrér ej av nagon adsorptionsférening med jod, utan forklaras av
jodens inverkan pé vatten. Darvid bildas nimligen jodvite och syre,
som in statu nascendi oxiderar guajakhartset under blafirgning
(oxydasreaktion). Reduktionsmedel dterstalla 16sningens bruna farg.

P
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samtliga dessa fall det kolloidala tillstdndet vara en for-
utsittning for jodreaktionens intrade.

Av det nimnda torde framgé, att blafargning med
jod ingalunda utgér négon for stirkelse typisk reaktion,
utan jimvil tillkommer ett antal fran starkelse helt
differenta substanser, vadan jodstdrkelseprovet ej kan
utan vidare begagnas i analysen som invéndningsfri
metod att pavisa stirkelse. Men vil dr det riktigt att
vid sagda prov betrakta stirkelse som ett analytiskt
reagens pa fri jod, emedan sistnimnda #mne, sa vitt
kant dr, e] kan vid denna reaktion féretridas av annan
substans. Reaktionen lider emellertid av en olidgenhet,
som e] minst inom mikrokemien gor sig ogynnsamt
gillande, némligen att stdrkelse ej alltid antager vid
narvaro av jod bla farg. Jodstérkelsens farg roner ném-
ligen, sadsom jag i annat sammanhang tdnker narmare
utreda, inflytande av vissa vid reaktionen koéxisterande
substanser och dessas koncentration, sa att den spelar
i violett, rétt, brunt eller gult i stéllet for blatt.

I detta sammanhang kan erinras om en annan, lika-
ledes pé& inverkan av jod beroende reaktion, vilken énda
till for helt kort tid sedan sd gott som obetingat gillt
som diagnostiskt entydig, nédmligen den karakteristiska
violettfirgning cellulosa antager vid inverkan av klor-
zinkjod. Reaktionen, som uppticktes pa 1830-talet av
ScuuLze, men forst 1855 blev mera ingédende beskriven —
av RADPLEOFER —, har med hidnsyn till sin mikrokemiska
anvindning atnjutit samma rang som jodstidrkelseprovet
och sasom sadan redan vid de mest elementdra vixt-
anatomiska och biokemiska undersékningar kommit i
betraktande som cellulosans kanske sikraste igenkiin-
ningsmedel. Den #r emellertid ingalunda for detta dmne
typisk, utan kan #&ven i vissa fall intrdda, da ej cellu-
losa foreligger. Salunda iakttog Sanro 1860, att cell-
innehallet kunde fiargas av klorzinkjod rosenrott eller
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\
violett, om detta utgjordes av garvimne — t. ex. 1 mérg-

och barkcellerna av Crassula tetragona —, samt foreslog
reagenset helt allmént till att pé&isa detta dmne. 1890
fann AwmBronN, att klorzinkjod meddelar kitin en violett
fargning, vilken iakttagelse ar 1897 bekriftades av vax
‘WisseniNneH och ZANDER, som dirjimte iakttogo, att chi-
tosan (mykosin) ger med detta reagens en rédviolett
reaktion. Redan pa grund av detta kitinsubstansernas
mikrokemiska férhéallande torde sikerligen ofta forvix-
lingar med cellulosa ha forekommit. Och helt nyligen
har Moriscr lyckats pavisa, att liknande reaktioner er-
hallas 1 vissa fall med fullt oorganiska substanser. En
med cellulosans violettfirgning Gverensstimmande re-
aktion intrdder nédmligen vid behandling av alkalikarbo-
nater och vissa andra alkaliskt reagerande metallsalter
med klorzinkjod. Reaktionen, vilken Moriscu provat
med positivt resultat, férutom a ifragavarande substan-
ser, & askrester fran ett flertal viixtarter, torde, sasom
Movuiscu antager, vara att aterfora till bildningen av en
kolloidal, jodadsorberande zink-forening, basiskt karbonat
eller kanske hydroxid. Den hérvid uppstaende violett-
firgningen synes mig — bortsett frin dess avvikande
ton — till sina betingelser nira ¢verensstimma med den
i det foregiende nimnda, av Birrz ndrmare studerade
firgningen av basiskt lanthanacetat, som vid nérvaro av
jod antager en bld, om jodstérkelsens erinrande firg.
Aven i detta fall &r firgningen bunden vid en kolloidal
tillstindsform hos den jodadsorberande substansen.
Lund botaniska institution den 10 april 1921.

Zusammenfassung.

Bekanntlich tritt bei Behandlung von Stdrke mit
Jodlésung eine charakteristische blaue Farbung ein, die
die Mikrochemie ja seit der Entdeckung dieser Reaktion
— durch StroMEYER sowie durch CoriNn und GAULTIER
pE CrAuBrY (1813 bezw. 1814) — als das wertvolleste
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analytische Erkennungsmittel fiir Stirke sowie fiir Jod
benutzt hat. Der Verf. weist darauf hin, dass verschie-
dene andere Substanzen blaue Adsorptionsverbindungen
mit Jod erzeugen. Dieses Verhalten zeigen n#mlich
Amyloid (ScuLEmDEN und VocEkL, 1838), mit Schwefel-
siure versetzte Zellulose (ScmuLze, in den dreissiger
Jahren), Amyloidkérner und Amylomycin (TrEcuL, Crik)
sowie auch viele Verbindungen, die in keiner verwandt-
schaftlicher Beziehung zu den Kohlehydraten stehen, wie
Saponarin (SaN10, ScHENE, BARGER, BArGER-F1ELD, Mo-
viscH), Narcein (WINKLER, StEIN, RoSER), basisches Tan-
thanazetat (DAamour, BerrENs, Biurz), Zirkonoxydhydrat
(WepexkiND-RuEINBOLDT), Cholalsiure (Myrivs, BARGER,
Barger-Fierp), die Ester der Euxanthinsiure (GRAEBE)
und verschiedene Derivate von a- und y-Pyron (BARGER-
StarLING). In simtlichen diesen Fillen besteht eine
auffallende Ubereinstimmung mit der Jodstirke, indem
z. B. die blaue Fiérbung beim Erwidrmen verschwindet,
um bei der Abkithlung wiederzukehren. Auch scheint
durchgehends der kolloidale Zustand eine Bedingung der
Bildung der Jodadsorptionsverbindung darzustellen.
Auf Grund der mitgeteilten Tatsachen macht der
Vert. ferner darauf aufmerksam, dass man nicht ohne
weiteres die Jodstirkeprobe als eine einwurffreie ana-
lytische Methode, um Stérke nachzuweisen, verwenden
kann. Aber wohl ist es andererseits richtig, die Stirke
als ein analytisches Reagenz fiir freies Jod zu benutzen,
weil das Jod bei dieser Reaktion durch keinen anderen
Stoff vertreten werden kann. Ein besonders fiir die
Mikrochemie ungiinstiger Umstand besteht darin, dass
die Jodstidrke nicht immer die charakteristische blaue
Farbe zeigt, sondern von verschiedenen, bei der Reak-
tion koéxistierenden Substanzen und von der Konzentra-
“tion derselben beeinflusst wird, so dass, anstatt der blauen
Farbe, eine violette, rote, braune oder gelbe entsteht.
Im Anschluss hieran erwihnt der Verf. die Reak-
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tion auf Zellulose mit Chlorzinkjod (Scuvrze, 1838, Rapr-
KOFER), eine Reaktion, die man bis vor kurzem beinahe
unbedingt als diagnostisch eindeutig angesehen hat. Eine
ibereinstimmende Violettfirbung tritt doch auch bei
einigen Gerbstoffen (Sawio, 1860), bei Chitin und Chito-
san (AMBRONN, 1890, vax WISSELINGH, ZANDER) ein, und
in diesen Tagen hat Morisce nachweisen konnen, dass
sich die betreffende Reaktion auch mit anorganischen
Verbindungen — mit Alkalikarbonaten und verschiede-
nen anderen alkalisch reagierenden Substanzen —
geltend macht, ein Verhalten, das nach Mowumscu auf
eine jodspeichernde kolloidale Zinkverbindung, basi-

sches Karbonat oder Hydroxyd, zuriickzufithren zu sein
scheint.
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Nipsippan kultiverad. Efter Sollefteabladet d. 4
juni 1921 aftrycka vi foljande:

»Den utomordentligt vackra »nipsippan» (Pulsatilla
patens, Mill.) har nu blivit foremal for odling.

Sésom detv torde vara bekant, dtminstone bland bo-
tanister, vixer detta fagra virblomster f. n., s& vitt kint
ar, 1 vilt tillstand endast pé ett stille p4 den skandi-
naviska halvon, némligen 1 Ramsele socken i Anger-
manland, varest nipsippan pa grund av sin sillsynthet
ar fridlyst sedan ar 1913. Den ér dir sedan gammalt
kidnd under namnet »tjdla-blomma>», enéir den blommar
redan i tjallossningen. Tidigare har den dock funnits
vildvixande dven i Helgums socken p& grinsen mellan
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Artriks och Holmstrands byar invid landsvigen, men en
torpare, som fér omkring 40 &r sedan nedsatte sig dér,
uppodlade skogséingen, varpa den véxte, och sedan har
den varit forsvunnen didr. Den finnes for ovrigt 1 vart
land endast pa ett stille pa Gottland.

Efter ett besok 1 Ramsele varen 1914 erholl under-
tecknad genom apotekare Nygren nagra exemplar av
den rara vaxten frin en plats, dér den da &nnu ej var
fridlyst, och inplanterade dem i min tradgard. Den
har dér trivts ypperligt; varje var skjuta stdnden ett
stort antal av sina hérliga bla blommor.

Samtidigt erhéllna fron fran vildvixande stand ut-
saddes pa nagra platser i den s. k. »Préstnipan» i Multra.
I maj 1915 sédgos dér nagra spéda plantor, men aret
dérpa voro dessa utgangna; antingen var dér for torrt,
eller hade de forstorts av betande kreatur.

Da vixten for sin skonhet och tidiga blomning dven-
som sillsynthet syntes bora inférlivas med de odlade
blomstren, tillsinde undertecknad hosten 1920 den kinde
hortikultoren M. P. A~xpErssEN i JonkOping fré fran
mina triadgardsexemplar. Och enligt meddelande inne-
varande ar har nu denne dérav lyckats uppdraga ett
flertal plantor. :

Snart torde man dérfor kunna bekomma nipsippan
1 blomsterhandeln, och denna far dérigenom da ett syn-
nerligen virdefullt tillskott ur den vilda vixtvérlden.

Vad Linné i sin »Olands Resa» skrev om en niir-
stdende vixt, den vackra, nu allmént odlade vithblomst-
riga »stensippan» (Anemone silvestris): »Denna angenédma
och stora blomma borde allmént planteras i tradgar-
darna», ér ocksa nipsippan fortjént av, sa mycket mer
som den #r i vilt tillstand sdllsyntare. K. Mobpins.

Enligt skriftligt meddelande af regementspastor fil.
dr. E. Mopix har nipsippan iakttagits pa en ny vixt-
plats: den s. k. blomsternipan vid Némforsens norra
sida i Adalsliden, Angermanland.
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Vixtgeografiska bidrag. 4. Vistergotland.

AF ERIK ALMQUIST.

Under ett &rs militértjinstgoring (1912—13) pé Karls-

borg gjorde forf. spridda iakttagelser ofver floran i trakten.

De offentliggoras hirmed som ett ringa tilligg till RUDBERGS
forteckning !, i vilken denna del af provinsen 4r jimforelse-
vis obetydligt foretridd. En af Karlsborgs grannsocknar,
Undeniis, vars flora nyligen blifvit utforligt skildrad af SKAR-
MAN 2, har dock uteslutits.

Dirjimte meddelas hir enstaka anteckningar fran filt-
tjinstofningar, jirnvigsresor och tillfalliga bestk i atskilliga
andra trakter inom landskapet (néstan uteslutande Skaraborgs
lan) &ren 1911—1916. Fran silurbergen, vilka hos RUDBERG
1 allmiinhet behandlas ritt summariskt, kunde en myckenhet
speciallokaler anforas, men jag har hirifrén endast upptagit
sddana som i némnvird man komplettera RUDBERGS fram-
stillning af sillsyntare arter.

Uppstillning och nomenklatur i hufvudsaklig dfverens-
stimmelse med RUDBERGS ni#mnda férteckning.

Carlina vulgaris. Karlsborg (Underbacken); Sventorp (Pig-
gatorp).

Cirsium heterophyllum. Floby; Kyrkefalla (lings jérnvigen
niéra Tidan); Killunga (Killeryd utmed stambanan).
Centaurca scabiosa. Beateberg; Karlsborg (t. allm.); Moll-

torp (Grytésen); Ransberg (Fagersanna).
Achillea ptarmica. Karlsborg och Mslltorp t. allm.
Matricaria discoidea. Sedd vid Fagersanna (1912), Moholms
(1912), Falkoping-Rantens, Herrljunga, Vedums, Vara,
Hékantorps, Gristorps och Salsta stationer (dir ej an-
nat sigs 1916).

Chrysanthemum segetum. Odensbergs station; Vassinda (Ox-

nered); V. Tunhem (Sandgirdet, Storegérden); allt 1916.
Tanacetum vulgare. Karlsborg (Rédesund).
Artemisia absinthium. Kyrkefalla (Tibro).
A. pontica L. XKarlsborg (norra fistningsvallen).
Senecio silvaticus. Kyrkefalla (Areberg).

5 Rum;;:n(;. A. Forteckning ofver Vistergotlands fanerogamer
och kérlkryptogamer. Mariestad 1902.
2 SkArman, J. A. O. Floran i Undends och Tived. Svensk Bot.

‘Tidskr. Bd 10. 1916.
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S. wiscosus. Alla stationer vid jarnvigen Skofde—Karlsborg.

Arwica montana. Molltorp (Stendsen); Kyrkefalla (flerst. lings
jirnvigen); Ransberg (pristgdrden). Ej vanlig i denna
trakt.

Petasites officinalis. Oglunda (Bockaskede).

Filago montana. Karlsborg (fistningen, Underbacken); Rans-
berg (flerst.).

Bellis perennis. Kinnekulle (Kéllstorp forvildad).

Leontodon hispidus. Karlsborg (Underbacken); Kyrkefalla.

Hieracium awrantiacum. Hvarf (Hvarfboholm vid allén 1911).

Crepis paludosa. Ransberg (priastgdrden, Lunnekullen).

C. premorsa. Ransberg (Lunnekullen).

Lactuca muralis. Karlsborg.

Lobelia dortmanna. XKarlsborg (Bottensjon ymnig, kanalen);
Ransberg (Orlen flerst. t. ex. vid pristgarden och Fager-
sanna).

Jasione montana Bredvik (Svirtebicken, Noltorp m. fl. st.);
Hvarf (Ofvertorp); Karlsborg (Underbacken); Mblltorp
(S. Tyssingen, jarnvigen vid Kopparsjon); Ransberg (kyr-
kan, Fagersanna, Hékantorp m. fl. st.); Ryd vid Bil-
lingen.

Campanula rapunculoides. Karlsborg (ymnig).

Valeriana excelsa. Xarlsborg; Ransberg (pristgarden).

Viburnum opulus. XKarlsborg (mellan Mosskiarr och Under-
backen).

Adoxa moschatellina. Eggby (Hojentorp flerst.); Kinnekulle
(méngenstides); Asle (Fardala).

Lonicera xylosteum. Beateberg (flerst.); Karlsborg.

Galium mollugo.  Bellefors (Lagerfors bruk); Karlsborg
(flerst.); Molltorp (Grytasen).

G. silvestre. Kyrkefalla (Tibro pa banvall; jfr RUDBERG).

Asperula odorata. Kinnekulle (nedanfér Hjilmsiter).

A. tinctoria. Eggby (pad en &s mellan Ormsjon och lands-
vigen).

Asperugo procumbens. Karlsborg (afstjidlpningsplats).

Myosotis silvatica. Rikligen forvildad vid Hillekis och Ry-
holm.

Lappula echinata. Karlsborg (utanfor norra vallen 1915).

Mentha aquatica X arvensis. Kinnekulle (ofvanfér Rabick);
Kyrkefalla (Tidan vid Tibro).

Lycopus europeus. XKarlsborg (diken vid stationen och Réde-
sund); Kyrkefalla (Gére, Tibro); Molltorp (stationen);
Ransberg.
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Origamum vulgare. Billingen (Skultorp); Kinnekulle (flerst.).

Calamintha acinos. Karlsborg (féstningsvallarne, Underbac-
ken); Ransberg.

C. clinopodium. Ransberg.

Dracocephalum thymiflorum. Molltorp (Kérnebicken talrikt i
klofvervall 1913).

Stachys silvatica. Beateberg (mellan kyrkan och Ryholm).

S. anmua L. Karlsborg (jordhog inom fistningen 1 ex. 1912).

Lamium hybridum. Karlsborg (fistningen, volontirskolan ete.);
V. Tunhem (Bjorkas).

L. intermedium. V. Tunhem (Bjorkas).
Galeopsis ladanum. Karlsborg, Molltorp och Ransberg flerst.
Convolvulus sepium.  Forvildad: Kyrkefalla (landsvigsdike
vid Olofstorp); Vianersborg (vid nya kanalen 1916).
Cuscuta europea. Gokhem (Skar); Hillekis; Kyrkefalla (Ti-
bro); Ransberg (Lunnekullen).

Solanum dulcamara. Kyrkefalla (Tidan vid Tibro); Molltorp
(Vatterns strand vid L. Rud).

Hyoscyamus niger. Molltorp (Ebbanis).

Limosella aquatica. Vianersborg (vid nya kanalen 1916).

Linaria minor. Karlsborg (banvall vid stationen 1912).

Veronica anagallis. Karlsborg (fastningsgraf).

V. longifolia. Hallestad (landsvigskant nira kyrkan).

Euphrasia gracilis. Ransberg (Klefvaberget).

Pedicularis silvatica. Billingen (Torstorp); Goteve; Hvarfs-
berget. .

[Pinguicula vulgaris. Ej sedd i Karlsborgstrakten].

Androsace septentrionalis. Molltorp (Kirnebiicken m. fl. st. i
sandakrar).

Hottonia palustris. Ransberg (Orlen vid préstgarden).

Pyrola uniflora. Karlsborg; Oglunda (Hallan).

Monotropa hypopitys (hufvudarten). Karlsborg (Ulfstigen);
Kyrkefalla (skogar so. om kyrkan), Molltorp (Stjarnvik,
St. Rud); Ransberg (St. Krékhult).

Ranunculus ficaria. Karlsborg (idrottsparken, inford).

R. cassubicus (typisk!). Asle (Svarttorp vid allén utanfor trid-
girden; vild?).

Pulsatilla vernalis. Bredvik (ofvanpa Tabodberget, mingdvis).

Trollius europeus. Kyrkefalla (Tibro). 7

Aquilegia vulgaris. Forvildad vid Hojentorp och Asle kyrka.

Actea spicata. Karlsborg (mellan Mosskirr och Underbacken).

Corydalis pumila. Eggby (Hojentorp); Kinnekulle (Hillekis,
Munkingarna, Hjilmsaters park). — Till denna art torde
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hénfora sig bide den »C. laza», som af gammalt upp-
gifvits frén Kinnekulle, och RUDBERGS »? C. solida» fran
Hojentorp 1.

Brassica campestris. Karlsborg och Kyrkefalla flerst.

Sisymbrium officinale. Karlsborg (allm.); Molltorp (flerst.):
Ransberg (Sjsholet).

Arabis (Turritis) glabra. Beateberg; Karlsborg (fistnings-
vallarne, Underbacken).

Cardamine amara. Ekeskog (Tidan vid Vadet); Grefbick
(Munkeberg); Ransberg (Lunnekullen).

C. hirsuta. Kinnekulle (Stenésen etc.).

C. impatiens. Xinnekulle (Kullatorp, Hoégkullen, Trolmen,.
Hjilmsiter).

Barbarea vulgaris. Karlsborg och Kyrkefalla flerst.

Lepidium ruderale. Karlsborg (inom féstningen 1912); Vi-
nersborg (1916).

Camelina silvestris. Karlsborg (fistningens jarnviagsspar).

Alyssum calycinum. Eggby (néra Hojentorp 1911); Varnhem
(Himmelskallan 1911).

A. incanum (Berteroa incana). Xarlsborg (fistningsvallarne,
stationen, volontiérskolan); Kyrkefalla (Tibro station); Moli-
torp (Asen); Ransberg (jirnviagens grusgrop). Allt 1912.

Geraniwm pusillum. Karlsborg (fastningen, Mosskirr).

G. columbinum. Hillekis kalkbrott; Skultorp.

Ozalis acetosella f. rosea. Kinnekulle (Rabicks hamn, Hjélm-
siter ete.).

Polygala amarella. Ryd (Molltorp vid Billingen).

Viola mirabilis. Eggby (Hojentorp); Asle (Fardala).

Helianthemum chamecistus. Karlsborg (Underbacken).

Hypericum hirsutum. Mosseberg (Jattene).

Callitriche stagnalis. Ransberg (préastgarden).

Humulus lupulus (forvildad). Eggby (Hojentorp); Gokhem
(Skér); Karlsborg (Underbacken).

Polygonum biforme. XKarlsborg och Molltorp flerst.

Rumex obtusifolius. Karlsborg (flerst.); Ransberg (priistgarden).

Silene venosa. Karlsborg (fistningsvallar etc.).

Lychnis *alba. (Melandrium album). XKarlsborg (fastnings-
vallar etc.).

L *rubra (Melandrium dioicum). Grefbick (Munkeberg).

Saponaria officinalis. Herrljunga (banvall vid stationen);

Karlsborg (Underbacken, landsvigskant).

! Jamval denna har gitt under namnet C. laxa (HarrMans
Elora, ed. 11}
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Stellaria aquatica. Kinnekulle (Trolmens hamn).

S. nemorum. Ransberg (Bjorkhult).

S. longifolia. Karlsborg (nira stationen).

S. uliginosa. Karlsborg; Ransberg (pristgérden).

Cerastium arvense. Synes nu vara mycket spridd i Vister-
gotland. Acklinga (Ekedalen); Beateberg (ymnig i trakten
af Ryholm och Backgirden); Bellefors (Mockeltorp);
Bjorking (Haddeboda, banvall); Bredvik (Hintzegarden,
Nyttorp, Noltorp, Svirtebicken); Grefbick (Munkeberg,
Ekhammar); Hvarf (St. Virfvan); Karlsborg (Under-
backen); Molltorp (stationen, Histebacka, Grishult, St.
Rud); Ransberg (Héakantorp, O. Torsrud). Dessutom
pa Falbygden, Kinnekulle och kring Hjo t. allmén.

C. semidecandrum. Karlsborg (exercisfiltet etc.).

C. glomeratum. Ransberg (pristgirden); Rabick.

Herwiaria glabra. Bredvik (Nyttorp); Karlsborg (exercis-
filtet); Ransberg (flerst. mellan kyrkan och Fagersanna).

Chenopodium bonus henricus. Molltorp (Grashult).

[Blitum virgatum. XKarlsborg enl. RUDBERG, ej &terfunnen.]

Sazifraga tridactylites. Gudhem; Hornborga; Hvarfsberget.

Chrysosplenium alternifolium. Kyrkefalla (Haggetorp).

Pyrus malus. Karlsborg (Vitterns strand vid Mosskarr).

Sorbus suecica. Karlsborg (flerst. utmed Vittern, sikert vild)..

Cotoneaster integerrimus. Karlsborg (L. Mosskirr, spars.).

Spirea salicifolia. Karlshorg (banvall vid Rodesund).

Potentilla rupestris. Mularp (Gerumsberget ofvanfor kyrkan).

P. norvegica. Molltorp (Krék).

Fragaria moschata. Beateberg (Ryholm); Grefbick (utmed
landsvigen nira Ekhammar och Ulfhult); Karlsborg
(skogsbryn nira Underbacken); Kinnekulle (Hallekis
kalkbrott); Asle (Svarttorp).

F, viridis. Molltorp (Krék).

Geum vivale X urbanum. Skotfde (Boulognerskogen).

Rubus suberectus. Karlsborg (t. ex. stationen och Rodesund);
Molltorp (Stjirnvik, Arnekirr, Stenkullén, Hastebacka
m. fl. st.).

Prunus avium. Karlsborg (Vitterns strand vid Mosskirr).

Lathyrus silvestris. Odensbergs station; Ryd vid Billingen;
V. Tunhem (Bjérkas).

L. heterophyllus. Ryd vid Billingen.

Vicia angustifolia. V. Tunhem (Sandgérdet).

Anthyllis vulneraria. XKarlsborg (flerst.); Kyrkefalla (Picka-

torp).
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Melilotus arvensis. Falkoping-Rantens station (1916); Frig-
gerdker (Jattene i vall 1911). (Forts.)

Dod. TroreNy Ossian Borivar NaroreoN KRrok,
som afled den 17 maj i Stockholm, var fédd i Udde-
valla den 30 mars 1834, blef student i Upsala 1852, kol-
lega vid Maria laroverk i Stockholm 1863 och vid So-
dermalms ldroverk adjunkt 1879 samt blef pensionerad
1898. Han har publicerat »Anteckningar till en mono-
grafi ofver vixtfamiljen Valerianew. I. »Valerianella»
(K. Vet. Akad. H. 1863), »Valerianella» (i Prodr. Fl.
Hispan. auct. Willkomm et Liange 1865), »Bidrag till kén-
nedomen om algfloran i inre OQ'(GI'SJOII och Bottniska
viken» (K. Vet. Akad. Ofvers. 1869), flera uppsatser
1 Bot. Not. 1863, 1899, 1919 samt 1 Sv. Bot. Tidskr. 1909,
Han hjilpte utgifvaren af Hartmans Skand. F1., elfte
uppl. betriffande killskrifterna m m. och utgaf sjalf
tolfte upplagans forsta och enda héfte.

Tillsammans med S. ALmQuist bérjade han 1885 ut-
gifva »Svensk Flora foér Skolor», som utkommit i manga
upplagor.

I Botaniska Notiser 1865 borjade han sin férteck-
ning o6fver nyutkommen Svensk botanisk litteratur (fran
och med &r 1859) och slutade den 1907 (for ar 1906).
Redan tidigt hade han planlagt att utvidga fortecknin-
gen och fortsatte stéindigt dirmed. I bref af d. 1 sept.
1919 till utg. skref han: »Renskrifningen af mitt opus:
Forteckning 6fver Sveriges botaniska litteratur fran ald-
sta tider till innevarande har jag nu lyckats afsluta
(jimte biografiska uppgifter om forfattarna). Det ater-
stadr dock det systematiska registret, som blir besvirligt
och tidsédande.» Men redan 1911 skref han: »Da mitt
blifvande arbete kan parikna endast helt ringa afsitt-
ning, miste jag forligga det sjilf; frigan blir nu om
minsta mojliga upplaga. Skulle jag (nu pd mitt 78:e
ar) ej f& upplefva arbetets tryckning, skiinkes mscr. till
Vet. Akad:s bibliotek el. bot. museum och anslds af
mig en summa fér dess redigering m. m.»

Han skéinkte ar 1910 sitt herbarium och botaniska bi-
bliotek till Riksmusei botaniska afdelning, och 1916 skiinkte
han till K. Vetenskapsakademien 30,000 kr., hvaraf rén-
tan skulle anvindas huvudsakhgen till tv stipendier
arligen for vixtgeografiska undersdkningar i vart land.




181
Anteckningar ofver vegetationsfargningar i
saltvatten.

I. En vegetationsfargande hogproduktion af
Peridinium malmogiense nov. spec.

Ar GUNNAR SJOSTEDT.

Peridinium far vil anses som en af de vanligaste
planktonformerna savil 1 sotvatten som inom marina
omradet. Sliktet i fraga har ocksd stor geografisk ut-
bredning. Man traffar salunda Peridinium-arter dels
mom de varma och tempererade zonerna, dels énda upp
i arktiska omradet. Understundom upptrida de ifven
1 vegetationsfirgande hogproduktioner. Bland dylika
fall kan anféras ett plankton af P. sanguineum, som i
trakten av Bombay forekom 1 siddan riklighet, att hafs-
vabtnet daraf rodfargades (Carrer, 1858).

I KovLgwrrz® (1911) talrika planktonanalyser frén
sotvatten finmer man Peridinium-arter hiir och dér upp-
tagna, 1 regel dock endast i enstaka exemplar, 1.2
individ prokbem. Endast i fraga om P. pusillum (Kork-
wrrz, L. c. p. 202) fran en liten damm pé& Hartz upp-
gifves en négot storre frekvens, n#mligen 30 ind. pro
kbem. Vegetationsfirgande Peridinium-hogproduktioner
omtalas visserligen hér och hvari litteraturen (jfr STEUER,
1910), nagra kvantitativa uppgifter om dylika foreteelser
foreligga emellertid pa detta omrade 6fver hufvud taget
dannu icke.

For ndgra manader sedan hade jag tillfille iakt-
taga en dylik af Peridinium fororsakad vegetationsfirg-
ning 1 Malmo, i Slottsparksdammen dérstides. Dam-
men i fraga, upptagande en yta af cirka 2 har, blef
forliden vinter i det nérmaste urtappad och delvis ut-
grifd, hvarpa nytt vatten fran den nérgrinsande kanalen
mslipptes. Kanalen 1 fraga star emellertid i forbin-
delse med Sundet och vattnet 1 dammen blef dédrigenom
salt. Clorhalten, mitt genom titrering med AgNO,

Botaniska Notiser 1921, 13
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med K,CrO, som indikator, uppgick i ett prof af deun
/s till 304056 gr. pd 1000 ccm vatten, hvilket vid om-
rikning pa ofriga i hafsvattnet forekomnmande salter ger
en salthalt af 0,553 2.

I dammen i fraga instillde sig 1 slutet at februari
en brunaktig grumling, som efter hand tilltog allt mera.
Vid foretagen mikroskopisk undersokning visade sig
grumlingen férorsakad af en Peridinium-art, nira nog 1
renproduktion. Endast Chaetoceras sp. 1 mindre antal
samt enstaka rotatorier syntes dirjamte inblandade.

Genom dagliga frekvensrikningar med anvindande
af en KorLgwirz’ ccm-kammare foljdes sedan vegetatio-
nens utveckling (se tabellen) till slutet af april, da
vegetationen nadde sitt slut. Vattnet hade da ater blif-
vit klart och genomskinligt. Maximalproduktionen nad-
des den '/3 med en frekvens af omkr. 8000 individ per
kbem, Vattnet visade sig d& rvemt brunt till férgen.
Redan vid en frekvens af omkring 2000 individ per kbem.
syntes dock pa grund af artens relativa storlek vegeta-
tionsféirgning intrida.

Under andra manaden af observationstiden, da fre-
kvensen afsevirdt minskats, syntes en del af Peridinium-
individen tilltaga i storlek samt erhéllo en mera afrun-
dad form och tjockare viggar. Ofta lago de flera
tillsamman, ordrliga. Det hela gaf intryck af cystabild-
ning, Afven i slutet af april da hogproduktionen redan
for linge sedan var forbi, fann jag vid enstaka tillfdl-
len, vid starkare blast och vagskvalp (se tabellen, *%/s)
en pataglig grumling, som visade sig hiirréra af fran
bottnen uppslammade, tjockvaggiga Peridinium-sporer.
Se hirom vidare nedan.

At den meddelade tabellen framgar ocksa frekven-
sens direkta beroende af belysningen. Afven under de
dagar, da frekvensen var som storst, visade sig de vat-
tenprof, som vid olika tillfillen togos sent pa kvillen
eller atminstone efter solens nedgang. afsevirdt fattigare




ian de, som togos midt pa dagen.
himmel var frekvensen tydligt ringare d&n under solskens-

dagar.
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Afven vid mulen

Sannolikt beror detta dérpa, att vegetationen vid

starkare belysning ér mera skarpt zonerad én vid svagare. ,

g o8 . g |48 .
% '§ :El Sirskilda anm, *3 '§ :E Sarskilda anm.
A p: é’ 4 ] A & .E e
5/s | 6688 2/, | 8154
/g | 7790 34 | 3686
55 | 4408 s | 874
| 1)z | 4446 5, | 1178
1/ | 8360 10 fm. Sy | 1368
/s | 6840 6 em. s+ | 608
125 | 6878 5, | 456 10 em.
| 13/5 | 2318 9 em. /¢ | 1026 | borjande hvilsporbildn,
| 4y | 5054 0/, 190 10 em.
15/g | 4104 /| 1254
1/, | 1762 10 em. * 12/, | 380 3
1/, | 4218 : W] 842
m,fs 3382 15/4 380
2/, | 5472 | 16/ | 456
s | 6650 17/, | 842 |
2y | 7068 18/, | 266
3y | 4142 vl 152
/3 | 6308 11 fm. 20/ 28 talr. hvilsporer.
/3 | 4370 7 em. /g 646 stark blast,
| *%/s | 8762 mulet 220y | 228
\ 26/ | 3838 » 28/, | 988 |stark blést, talr, sporer
[ /5| 2660 9 em. i St mest hvilsporer
| /s | 5966 sol Blal heug »
1 28/, | 2584 sno o, ;?.g;loi)mvitxl. 2/, 38 S
| 29/ | 4560 mulet Al 4 »
| /s | 2818 » 28 5 »
| 815 | 2014 » 45 9 1 rorl. ind.
|1, | 2948 w0
Tabell Gtver Peridintum malmogiense-frekvensen i stora Slotts-

parksdammen i Malmo 5/3—1/; 1921. — Medelfelet i produktionsta-
len ligger i hvarje s#érskildt fall inom + 5 9. Betriffande tiden
for profvens tagning afses, dir annat ej namnes, alltid tiden 83—4 em,
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Denna vegetationsfargande, plankton- och relativt

speciesrena hogproduktion har dessutom sitt speciella
intresse dérigenom, att den vegetationsfargande Peridi-
niwm-arten &r helt ny och hittills okénd. Jag har upp-
uppkallat den efter fyndorten och limnar hiér en be-
skrifning af arten 1 fraga.

298

-

%

Peridintum malmogiense. — Fig. 1, Thallus sedd fran ventralsidan.
Fig. 2, epivalva. Fig. 83—4, hypovalva. Fig. 5—6,
hvilsporer. Forstoring 500 ggr.

Peridinium malmogiense nov. spec.

Cellula  « latere fere ovata, a wertice visa rotundata
(fig. 1); longitudine 28—32 (—34) w, latitudine 24— 28
(—30) p.  Epwalva conica, apice fistula instructa (fig. 2),
hypovalva  fere hemisphaerice conformata, abjectis aculeis
(fig. 3—4). Sulcus aequatorialis leviter ad sinistram par-
tem tartus. Tabulae aequae, numero una et viginti. Fpi-
valva ex tabula apicalis centralis una, dorsalis una et ta-
bulis apicalibus lateralibus quattuor, una tabula scutulata
et denique septem tabulis pracaequatorialibus constructa.
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Hypovalva ex septem tabulis, duabus cx iis antapicalibus,
composita est.

Cellen fran gordelsidan #ggformad, fran polerna be-
traktad rundad. Léngd 28-—32 (—34) wu, bredd 24—28
(—30) w. Friémre skalhalfvan konisk, l6pande ut i en
spets; den bakre ungefir halfklotformig, utan taggar.
Tvirfaran svagt véanstervriden. Pansaret vilutveck-
ladt, interkalérzonerna témligen smala, strukturlosa.
Platarna likaledes slata, 21 till antalet, daraf 14 pa
frimre och 7 pa bakre skalhilften. I epivalva ingd en
central, en dorsal och fyra laterala apikalplattor, vidare
en scutularskifva samt slutligen sju perifera praeaequa-
torialplattor. Hypovalva bildad af tva antapikalplattor,
den ena nagot, ehuru obetydligt stérre &n den andra,
samt fyra postaequatoriala platar. Kromatophorerna
manga till antalet, skifformiga och bruna.

Af alla hittills kénda arter af detta slikte synes
Perid. faeroinse Pavrsex (1905) vara den, som star den
nu beskrifna arten nédrmast. Genom afseviirdt bredare
scutularplatta och &afven i ofrigt tydligare plat- och
pansarutveckling, vidare genom sin endast svagt spi-
ralvridna tvérfdra och ringare storlek synes mig dock
P. malmogiense vil skild fran den firdensiska arten.

Af sotvatten-Peridineer - synes sivskildt P. pusillum
(PENARD) LEMM. (1910, p. 668) bl. a. till sin yttre form
dga eu viss likhet med arten i fraga men skiljes litt
frin denna genom antalet apikalplatar. P. pusillum har
5, P. malmogiense 6 apikala platar.

Det namndes 1 forbigdende, att under sista obser-
vationstiden dfven sporbildning hos den nu beskrifna
Peridinium-arten iakttagits. Sporernas utseende framgar
af bifogade teckningar (fig. 5—6). Sjilfva pansaret syn-
tes hir afkastadt. Plasmat visade sig emellertid omgif-
vet af en tydlig, tjock, slemférande membran. Vid
nagra tillfallen kunde #fven tudelning af cellinnehallet
vinkelrdt mot cellens lingdaxel tydligt iakttagas. Si-
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kerligen representerar bildningen i fraga en slags hvil-
sporer, antagligen identiska med de af Pavnsex (Nord.
Plankt. XVIII p. 11) omtalade s. k. »Gallertsporen>.

Ofta lago dessa hvilsporer, som for ofrigt kunde
nd en afsevird storlek, énda till 45 X 85 w. flera till-
samman fasthiftade vid hvarandra genom de omtalade
slemmantlarna, vid hvilka ocksd talrika slam- och de-
trituspartiklar voro anrikade. Innehallet i sporerna vi-
sade sig starkt kornigt.

* *

Hvad slutligen orsaken till uppkomsten af den nu
beskrifna vegetatiousfirgningen betraffar, synes mig
denna bora tillskrifvas den férut omnamnda uppmudd-
ringen af dammen i friga. Fanerogamvegetationen i
dammen hade under senare ar tilltagit mer och mer, sa
att dammen afsevirdt uppgrundats. Nir nu alla dessa
halfmultnade bottenaflagringar bortskaffades, kom dér-
igenom ocksa en del andra, mer eller mindre minerali-
serade oech pa organiska niringsémnen, 1 all synnerhet
kvéfveforeningar 1 enklare form rika bottenaflagringar
att blottas. Genom urlakning af dessa erholl vattnet
sa den for uppkomsten af Peridinium-produktionen er-
forderliga niringsméngden. *Slottsparksdammen erbjuder
1 detta hénseende vissa likheter med den uppmudd-
rade Lietzensee vid Berlin (Korrwirz, 1909 och 1914
Nauvmany, 1915).

Betriffande den vid frekvensrikningen anvénda
metodiken hinvisas till Korkwirz, 1911 och NAuMANN,
1918 jamte dar vidare anford litteratur.

Citerad Litteratur.
Braxor, K., Apsreiy, C., Nordisches Plankton. Bot. Teil. Kiel und
Leipzig 1908.
Cawrrer, H. J., Note on the red-colouring matter of the sea round
the shores of the island of Bombay. — Ann, and Mag. of
Nat, Hist, Ser. III, Vol, I, 1858,




187

Korkwirz, R., Uber die Planktonproduktion der Gewisser, erliutert
an Oscillatoria Agardii Gomont. — Landw. Jahrb., Berlin 1909.

—, Die Beziehungen des Kleinplanktons zum Chemismus der Ge-
wisser. — Kgl, Priifungsanstalt tiir Wasser u. Abw. Heft 14.
1911. ;

—, Uber die Ursachen der Planktonentwicklung im Lietzensee. —
Ber. der. D. Bot. Ges., Berlin 1914.

Leuuervany, E., Kryptogramenflora der Mark Brandenburg. Bd.
III. Leipzig 1910,

Navwmany, E,, Lietzensee vid Berlin. — Skrifter, utg. af S. Sveriges
Fiskeriforening 1915. Lund 1916.

—. Bidrag till kinnedomen om vegetationsfirgningar i sotvatten.
VII. — Bot. Not., Lund 1918.

PavLsey, O., On some Peridiniae and Plankton Diatoms. — Medd.
fra Kom. for Havundersogelser. Ser. Plankton I, 3. Kjeben-
havn 1905.

Srever, A., Planktonkunde. — Leipzig u. Berlin 1910.

Resumsé.

1. Der Verf. berichtet in der vorliegenden Mittei-
lung itber eine vegetationsfiirbende Hochproduktion von
Peridinium malmogiense nov. spec.

2. Den Speciescharakter dieser neuen Art betref-
fend s. die Diagnose (S. 11) nebst Abbildungen.

3. Die Vegetationsfirbende Hochproduktion trat
in einem mit Salzwasser beschichten Zierteich in Malmo
auf. Uber den Gang der Entwicklung s. die Tabelle
(S. 11). Beim Ausklingen der Produktion wurde eine
reiche Entwicklung von Dauersporen konstatiert.

4. Da der Teich im Winter 1920—21 ausgebaggert
wurde, dirften wohl die hierdurch mobil gemachten
Nihrstoffe in erster Hand das Eintreten der Hochpro-
duktion bedingt haben.

Malmo, augusti 1921,
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Resestipendier i Norge. Af prof. Rathkes legat har
utdelats till konservator Ove Danr 500 kr. f6r undersokning
af karlvixternas utbredning i Troms fylke, till konservator
JoHANNES Lip 400 kr. till botaniska undersckningar i de
inre &astrakterna mellan Skienfjorden och Sitersdalen, till
amanuens TERLA RESVOLL 350 kr. for vixtbiologiska studier
1 norska fjalltrakter, &t docent HANNA REsVOLL HOLMSEN
500 kr. till fortsatta vegetationsundersskningar pa Vestlandet.
— Af anslaget till vetenskapliga resor i Norge har lektor
E. JORGENSEN erhallit 400 kr. till fortsatta undersskningar
ofver lefvermossfloran pa Vestlandet och lektor S. O. F. OmaNG
300 kr. till afslutning af hieraciologiska undersokningar i
(Gudbrandsdalen.

Vetenskapsakademien d. 25 maj. Till inforande i
Arkiv f. Kemi, Mineralogi och Geologi antogs en uppsats af
baron C. KURCK »Faunan och floran i nigra sydskanska,
hittills obekanta kalktuffer», samt i Arkiv f. Bot. en upp-
sats af dr. BIRGER Kasanus »Ueber die verschiedene Leis-
tungsfihigkeit der beiden Ahrenseiten bei Weizens.

Formalins anvindning vid védxtpressning. Dok-
tor K. Beax i Valparaiso har 1 »Herbarium» meddelat en
ny metod for pressning af kottiga eller broskartade viixt-
delar. Sadana vixtdelar liggas allt efter tjockleken un-
der 4 till 8 dagar i en 2-procentig formalinlésning (2
gr. vanlig formaldehyl och 98 gr. vatten), befrias me-
delst liskpapper fran vidhéngande vitska och »pressas»
déarpa pa vanligt sdtt. Papperet bor 1 borjan ombytas
dagligen. Pa detta sitt hade det lyckats Brun af Bro-
meliacé- och Cactéblommor erhélla utmirkta herbarie-
material. Prof. Jomor i Santjago erhéll lika gynnsamt
resultat med Orchidé- och Amaryllidéblommor.
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