The periodicity in the oonsumption of axygen in Asellus agusticus
Preliminery repart.
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Traxalation by Miss E. Iuastig.

The acommaption of cxygen in Asellus aguations was messtred
to £ind 1f there existed a pariodicity in the oompuption of cxygen
and how this showed Ltself during the ooarse of the day, year and in
various sxperimental conditions.

The messureswents wore carried oub with a Drastich microe-
respirometer during four months of the yesr - May, June, October and
Decenber - mwmwmﬂamammmm
mm&hmmmm. Prom the figures cbtained
couparative vilues were caloulated and from thess ocurves were
plotied of the changes in the consumptMdn of cxygen during the day
and year, _

ﬁntmﬂumdmmﬁsmw&@mtdy
to find the difference in the consumption in the two sexes,
Mg; hve temp, 15-16%C Kelesi~ Mimbmm Ok me? O, tHem - 2pm

Maxizm ,08 s’ O, Spm - 6pan

Conmmption of 0, for 1ga body weight in 1 min, .93 m’ Oy
et~ Minimm .03 2’ Op 11am « Zpm

Maxima 06 we® O, Spm - Gpa

Conmunption of Op / 4 gr. body weight in 1 min, 1,386 =’

As the differences in oorsumpiion of Op showed themaelves
only in size of welues obtained, ithe later neasurenents were carxried
out without attemtion to sex,
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Plrat we interested ocurselves in the oonsumption of axypen
-m‘mm.é.a.. The experimental snimals were kept for a
long time in the aguarium, &s far as powsible under the same living
conditions as ia nxbure and at averagn room temperature,

In the first experiments we pioked out ten males as far as
'mmwmmm,mmumummmm

mmmmmmmmwmm
 seme size without refermace to sex. These snimels were first wedghed
s0 that the oxygen conmmption oould be caleulated per 1 gr body weipght.
After weighing they were placed in the receiver of the Drastich
mimkw-%tmimomtﬁm&%mmt@mte@
Mﬁtﬂenﬁwnp@dﬂnmﬂmwwmmmmm

The same emount of cotitom weol was pifk pleced in esch receiver and after

The first values obtained were not takem inte asoount (from
BI-9a.n.) Hessurements were osxried out from 9 a.m. « 6 p.m, 1.e.
in nine day time hours, mrmmammm,umm
during the night when it was found that the msount of oxypen consumed
agrees with the smount consumed during the day in vaiues snd in time
spacing. As only a few of these measurements wexe taken ws 40 not
mention them in the tables,

Exact values of the night pariodicity in the consumption of
axygen and the resilts of measuresmts under experimental conditions
(while starved, and in vardous solutions) will be published later,

For the moment we memtion only some resluts of ocur experiments.



Apert fram meassurenents carried out with normal individuals in normal
conditions, the consmpiion of oxygen was measured in starvi.n.g animals
and those kept in a wask solution of CuClp and ZrCly/10™5,  Aninals
chosen for starvation were kept alons in dishes on sterilized Pllter
peper, vhich wae changed each day, until the alimentary cansl was
completely clean and empty. They were then transferred to clean
dishes of clean water and again separated from sacht cther and then
enly was thia day w called the first day of starvation,

- For measurement in weak scluticns of OuCl, and ZnCl, the
experimental animais were kept for & longish {literal trensl. of word
used. E.L.) time before the measurements in solutions of these salts
80 that a fast change in their mmroundings would not have an effect
on their oxygen consunption ~ this may be a temporary effect which
cold af'fect the experiment, The metting of the Drastich mioro-
resplrometer was the same as used in working with the normal animals.

 See table I, page 1.

The velues messured in May, June, October and December sxre

sot ocut in Xw Table I, Graphs of the pericdicity of the consumption
of oxygen éuring these months are shown in Fig, 1 (P.92) Curves
mark the aversge dally course of ounsumption of oxygen in the
different months and there is & strongly marked daily perdodicity
in the comsumption frem average values for different months,
Po aimplify the matter we give {(at bottam of page 90) figures for
the maximm and minimm conmmpidbon of cxygen in different montha
as well as the average oconmmaption of oxygen per 1 gm, body Weight
and the average temperature during the expexriments,



S .
 Aversgo valuss obtained from starved individuals snd from

individuals kept in solutions of CuCl, and ZCl, are set out in tadle II

Grzpha showing the pericdlaily in conmmption of cxypen wnder these

changed conditions eve shown opposite (an pege 95) On the whole

it is possible to say that the mmoun’ of oxygen omsumed by sterving

isdtviduals is less than normal, in sclutions of Guwl, the sase ns

normel but in ZuCl, the smount oonmumed 3s about 100 times higher

than normal, We give again (at top of page %) theominimua and -

maxiote: and average conmumption par 1 g body weight per mimite,

' o ' See talle IT. p.%.

From the vewults of our experinents with nommel individusls
of Asellns aquaticus it is obwious that regular omcillations of the
m%eymmﬁsnofmwwm&m
There are mly differences in the/smount of axygen conmmued in
somer (Msy,June) end winter (October, Decesber), The sans differences
are recexded in the MfTerent sexes of the messured aninals (Msy, June)
Males have alightly higher consusption rates than females, These
differenpos have no effect on the ohenges in the rate of consmption
thronghot the day -~ 1.8, the times of seximbum and minimw remein the
BHC, . : E

5o we sve that nslther altering the liwing oonditions -

(by starvation) nce by changing the medium (solutions of Cull,
and ZiCl,) upsets the periodic oscillation of the meximm and
wirdmm rates of oonsunption of oxygen., '

SONULAZ, BRUNCW (1911), KESTNER & PLAUT (1924) quote gas
' exchenge in scme Crustacesns cn ths baksis of chanoe chesrvations snd
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they 40 not omms to a definite eonclusicw, They noticed that the
ocosweption depends on the sime of the animals sl that the resulte
appsar to Be influmoced ky the oaloium of the skeleten sbd pogaibly
by teporary concestrsiions of 00y and Ga3C3 in the blood amd hody
HETH (1911) writen about the effect of feeding on the
gaa exchange in Palsemon serratus, Aocording to MENSE (1930} ges
on the partisl pressure af axygen,
FORTER (1924,) exsmined the
conmmption of oxypen, body size and the ssount of food in Copepods
in sumser and in winter, He found, for exsmle, thet Oithena in

sumer conmumes in 1 hour 6,51 oxygen value (no wnits given K E,M,)

vhen it oontoine much food material. In winter the oonsumption

of oxygen had dropped to 2,26 vhen the food content is smaller,

3z on the temperature and therefure also
on the seapon of the year, It depends alws on the smount of algas

and on the smount of light, The resulis cbseyved and obtained Yy

um.mw@maaowmuummm
in oormeoction with the values of the conswm '

o of cryger and the
seascn of the year, the temperature and the msoumt of light, Whem
the tampersture is raised the wsount of cxygen consmeed is grester,
The sffect of light on the oxypen eonmmmpticn was chaerved during
the experiments we carried out in mmner and in winter on the time
variakion of aaximam and minimam in the periodic osxillsation of the
values of exphreds cxypen. | |

IICHAL (1931) obmerved osoiilation in the conmmption of

Tenatrio malitor, The oonmeption of oxygen corresponds with the
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way of living of theee animaly, The maximm consumption of cxygen
appesrs here at sbout 2 z.m. when they sre most active and oonsume
most food. Conmepiion of oxygen thes drops wntil it resches
mindmin eround 3 p.ti. v the larvas are norually insctive, VWhen
they beccns active agsin at about . po.the commmption rises te
#oach & maximm et about 2 s,  Maxime at 2 a.m, and minime at
3 pemy we found vegilarly, On top of these dally oscillations
MICHAL presmed slso yesrly and momthly oscillations,

LA (1934) escerteined in Lumlwions wariegatus L, end
Rhynchelmis limoselle periodic veriations in the consmption of
and the position in tlme of the marima and minima was preserved

during stsrvetion to dsath, Values are smaller so that the
ogoillations in the last stagss of starvation are almost impsrosptible,

LANG & WENIG {1935) cmrried oud messurements in scme
in limioolous oligoohastes becsuse they heve a much higher
conmmgpticon of axygen than tarriovlous oligochaetom, The highest
vﬁuefwtmﬁmlauun@mmuhmmﬁmmlm
values of the limtoolous oligochaetes,

From the results of o measurements and from the oontents
of the literatire menticaed it is obvicus that changes in the
conmmpiion of oxygen depend on the changes in sxtermal living
conditions, The anout mmapassl of oxygen oonmmed &uodng the
day shows a periodis changing of maximu end ainimsm velues in
ocanection with life phases and life metaboliam,

The sessons of the year - mainly the amount of light and hest als:
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prolong the dureiion of maxizum snd minlzum values during the
deFtims, | | o
| xtummﬁw.mmwuw
oonewption of cxygen in limicolous oligochaeten and Asellus aquatious
and to scertein a regilar change of maximm end wintwm,
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