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O the nutrition of Polvphemus pediculus {(L.)

by
L.G. Butorina and Yu.L. Sorckin.
Trudy Inst.Biol.voutr.Vod. 12(15), 170-174.

Many sides of the biology of FPolyphemug pediculug are adequately

studied at the present time, Mozt complicated is the question of its
fesding. Dissection doos nol give an idea of the composition of the
food, since Polyphemug strongly grinds iis food with ifs mandibles. In
the works of Fisckher (1351), Ischreyt (1933} snd Triksson (1934), they .
chance only on fragmentary information regarding the food objects of

2+ pediculus. This iz mainly in the form of imfusoris, rotifers,
alzae (ma;nLy protococcal},'detritus, and some small Fnbomositraca

" (Bosmina, Lynceus, Oypris). There ave indications of cannibalism

£ the erustaceans (Ischreyt, 1933). Observabtions on the nutrition
of Polyphemus are complicated, as it moves in jerks and the intake of '
‘food does not happen continuously (Friksson, 1934).  L.G. Butorina_'
(1965) added observations on the mode of feeding of P. pediculus and
defined the structure of its mouth paris, establishing that the
crustacean is an active pradator, The eye and the limbs, well

- adapbed for catching prey, allow polyphemus actively to hunt and seize
a mobile vietim. The food, thanks to the movements of the gnathobaseas,
-is aétively pushed into the food chamber, the dimensions of which .
determine %o some degree the choice of the feeding of polyphemus. The
captured prey is ground by the numercus teeth of the mandibles and ig

sucked in by the pulaating oesophagus.

For clarification of the campositioﬁ of the food of Polyphemus
na&iculns, we carried out in July and August 1962 a series,bf
expariments with the application of radic~carbon methods, described
eariier in the work of A.V. Monakov and Yu.I Sorokin (1961). In the
prasent eiperiments we judged tho degroe of uwtilization of one or

other foods by the quoantity of 014, accunulated in the body of the

crustacsan after feeding. Particulor attention in these experiments
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wvas given to the quesfion of the possibility of the utilization by
zolyphemus of plant food - bacteria, algae and detritus. From a
comparison of quantitative data of assimilated and acocumilated 614 .
{ses table), we formed an idea about the general compoéition of the
food of Polyphemus, about the intensity of feeding on ons or another

kind of food and about choice with respect to various foods.,

. G14 narked plant food was prepared by meansg of preparing
cultures of single-celled algae (green, blue-green and-diatoms), '
filanentous algae (Vﬁucheria) and a higher plant (élgggg) in fthe
presence of radicactive bicarbonnte, The gingle—celled algae were
washed clean from marked bicarbonate on filters and introduced into
the experimental vesgels in the form of a suspension. The 014
marked filamentous algae and elodes were ground with sand and a small
quantity of waler to produce a suspension of fine detritus. Bacteria
conbaining 014, ve obtained by maans oi their preparation in a- medium

14

with glucose, with marked C' .

14

Animals wers marked with C ° by means of feeding with marked'algde

or hactoriz.

The experiments with crustaceans were carried out in flasks with
a capacity of 100ml, in which were poured oud 5Ocm3 of ultra-filtered =

water.

With each kind of food the experiment consisted of three _
replications: one vessel was the contrel. Into the experimenial flasks
were placed in 40's the living crustaceans, collected Prom the reservoir.
Into the control flask were infroduced ag many crustaceans, killed _
with formalin. Then to the flasks were added equal quaniities of food

mareed with 014‘ Food was given in plenty. Algse and detritus were
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introduced at the rate of concantration in the expérimental vessel

of 4-6 mg/l.3 concentrations of animal food comprised fron 2 to 120
g/m3. The experiments were carrvied oub in the hours of daylight (the
beginning'of the experimgnt at 10-12 o'olock) at a teﬁgerature of
18.2-21.0°C and with equal lighting {the flasks wers placed on a window-
5111). The experiments lasted for 4, 6, and 24 hours, after which '
the crustacszans were washed clean, with a stream of digtilled waber,
from the marked food and placed Ffor 1 hour in a vessel with unmarked
Tood to free the guts from undigested residues of marked Tood, Then
the crustaceans were again washsed ¢lean of food, fixed in formalin,
placed in 20's on object-glasses in a drop of 0+1% solution of agar

- and dried, The glasses with the crugtaceans were placed in & standard
position under z -__ meter for observation of ihe radioactivity

of the bodies of the crustaceans (r). Calculation of the quantity

of the substance of marked food assimilated by the crusiscenns during

the time of the expariment , was deduced by the formula

1e56r » Cre24
t

mgc/example

Ca =

whare Ca is the quantity of organic carbon 6f the marked faﬁd,
zasimilated by the crustaceuns calculated for 24 hours; r m_me&n
radicactivity of a single orustacean in the control, inimp./min;

c is the quantity of organic carbon of the food, related to 1 imp. of
ity activity in mg/imp; 1+56 i the coefficient of self~absorption

of radiation in the body of the orustacean. The radiocactivity of the
food for calcalation of Or wazg determined in standard conditions of
caloulation;y the content in it of organic carhon was analyéed by means
of "wet burning” with 0.IN solution of bichromate in concembrated H,30,
at 100° for two hours., The residue of bichrowmate was titrated
iodometrically. The method of determining the coefficient of self-
abgerption is described in the work of one of the authors (Sorokin,
1960). The results of the experiments are given in the table, vhere
they are presented in the form of quantity of Ca. related to the nmean

content of carbon in the body of Polyphemus.  The lowest values phebel
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Lare] near to the relative daily increase of matter of the body of the

crustacean owing to assimilation of marked carbon.

Abgolute values of the index of assimilation P and Ca, showm
in the tablse, evidently are somewhat over-estimated on account of thisg,
that they were obiained by (?)extrapolating the resulids of shori-time
experiments to 24-hours. In the short~time expsriment the animals
czn feed more intensively than on average over 24 hours. This is
obvious from a comparison of the data of 24-hour and short—time
experiments, which is showm in the table. The walues of P, obtained
in ghort-time experiments, reflect, evidently, the maximum possible

quanbities of intensive feeding of the crustacoans.

Comparisdn of the intenaity of feeding of the crustaceans on
different kinds of plank and animal food shows that they prefer animal
Tood to plant (aea the table). If the percentnge of daily increase
of matter of the body of Polyphemus - P — owing to llving animal
food, oscillates from 077 to 26+3%, then P owing to living plant food
is only from 0+3 4o O»73%

Polyphémus pediculus eats up 1iving aninal food better than
killed animals {P=0.1 = 1.9%) or decomposed {ones) (0/). (With this)

it prefers soft non-loricate rotifers (Conochilus P= 26+34) and

infugsoria (Parameeium). The Digger the animals and the harder their
outer cover, the leas willingly does Polyphemus eat them. Thug, if
Daphnia_lqngispina ig offared to polyphemus, the daily increase of its

body is nil (i.e. the crustacean was nob feeding)§ with feeding the

crustaceans on adult Bosming longirosiris, it is O«74%  Polyphemus

eats up more willingly young Bosmina lonzirosiris. The value of P

with this i3 15.5> ILoricate rotifers {Brachionus diversicornis) it

ents up less willingly than young Cladocera. Polyphepus sucks oub
these rotifers, casting away the lorica, then like young Cladocera it

ents (them) entive. The large non-loricate rotifers Asplanchns are
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saten poorly, probably duse to their larpe size.

Plant Ffood, as can be seen from the low value of index of
asaimilation, cannot serve ag (?)adequate food for Polyphemus, and,
apparently, at the best serves only as a supplementary source of

nuteition,

Among the various kinds of plant food, ¥. pediculus prefers
-algae, gently sinkking to the bobttom of the flask -, such ag Scenedesmg,

Gitzachia, Asterionella, Anabaoma, Chlamydomonas. Algae which maintain

themzgalves well in the suspended state — Chlorella, Coelosphaeriun,

Aphanigomenon, ricrocyetis - are sonsumed more poorly. Better than

21l is the consumption of protococcal algae, then diatoms, worst of

Y. pediculus to a slight degree

—-—

21l are agsimilated bluegreen algse.
is capable of feading on decomposed algas. Thus, decomposed hlue—

green algae it assimilates relatively dbetber {P=0edi6) than living diatons,
and so much the more {than) living blue-green algae (P=0:03-0+25).
Polyphema fairly willingly eats up fragments of detritus, both fyesh

dnd decompoged. Tha values of the index of assimilation P with

feeding on detritus of wvaucheria reaches 1+G/0, which is significantly
higher than any value for P for feeding on algae. Conseguently,

detritus is for polyphemus a more adequate food than algae.

Experiments on the clarification of the ability of P. pedisulus
to feed on bacteria disparse&ly distributed in the weter showed that
the value of . 24-hour assimilation of watter of the body of the
crustacean with the given kind of food is very snoignificant — 0e25%
This tella (us) that Polvphemus is not capable of adequately feeding
on bdcter;a. fvidently, this is comnected with the lack of adapbation

of itg mouth apparatus bto catohing separate cells of alzwe and bacteria,

Thus, snimal food is the best food for P. pediculus under natural

et i o Attt




conditions,

The consumption and aszimilation of this or other kinds of Tood
lavgely depends on the phyaiological state of the crustacean. Examples,
just taken from the reservolr, consume algae significantly mors poorly
than hungry orustaceans mainisined for 24 hours in filtered water. The
percentage of 24-hour inorease of body matter of hungry Polyphemus with
feeding on algae varies from 025 ¢p 5,4%? whereas in the crustacean
in the normel stata, from 0ol bo OQ+«Tan  Hunavy Polyphomus best assimilate

Hitzschia, then Chlamydomonas and Anabaena, but crustaceans in the

nornal condition -~ Scenedesmus.

With hungry crustaceans the consumpiion of blue-grsen algae

{inabaena, Coelosphaerium, Aphanizomenon) sharply incresses, whereas

in the normal state the crustacesns prefer protococcals and diatons.
Jonewhat by itaelf among other kinds of food stands Microeystis.  This.
spacies of alga P, pediculus does not eat, eifher in the normal astale
(P=0+033) nor in the hungry (¢9. Found among cells of Microcyshis,

the crustacean soon dies {after 3-4 hours).

Thus, the basic food for P. pediculus is rotifers, infusoria,
young Cladocera and fragments of detritus. Algae and dispersedly
distributed bacheria con to some degreo zerve it only'as'a suopplementary

source of nubrition.
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Comparative speed of assimllaiion of different Winds of

Kind of food

Chlorells
Scenedesnus
ﬂitzschial

1t

Asgterionells
.|!
Coelosphaseium
Hicrooyatis
Aphanizomenon
Anabaena
Chlamydomonas

Elodea, detritus

1 it

detritus of Vaucheria

bacteria

plant food by Polyphemus.

State of
food

live
i)

#

&eeomposéd

- 1live

"

decompogsd

Live

fresh

deconposed

fresh

live

[1at table, page 171]

Normal Polyphemus

Agsimilationf
24~-HowrH

10-'61)18 C/ex.

16 {40)
111
51 (84)
8
26
19 {9)
62
5 (1)
13 (10)
36 (15)
37 (52)
0
15
276
30

(928

01
07
03
0.05
0.2

- Oet

Qe
Q.03
C-1
0.2
Q.2

Q-1

19
0.2

Polyphems
gtarved for

10-20 houra
Agsimilation/
2d-hours
1Om6mg 6/ez.

- (37)
42 (88)
804 (288)

0
o
82 (o)
4} _
o {11)
49 (28)
(113)
112 (34)
-0

0
O .
0

of
P y /9

(025)
Q3
5.4




[2nd table, page 172]

Comparative speed of assimilation of differvent kinds of

animal food by Polyphemus.

N

Kind of food State of food Assimilatbion P,
in 24-hours.
1O~6mg C/ex,
Bosminag longirostris live 109 074
" " : killed 10 _ 041
i : " deconposed 0 0
fF 1 .
(young) ive 2280 {935) - 155
Asplanchna priod. I _ 580 ' 3.9
Conoohilus n 3860 2643
Brachionus diversicornis " : 1148 78
K o killed 212 19
. Paramscium caudatum live 3370 ' 2049
-Daphnla longispina " 0 0

- Footnote. Figures in brackets signify resulis of parallel experiments
conbinued over 24 hours,

P = index of assimilation.




Notice

Please note that these translations were produced to assist the scientific staff of the
FBA (Freshwater Biological Association) in their research. These translations were
done by scientific staff with relevant language skills and not by professional

translators.



