19543 hlronov, 1941, Yﬂnovskaya, 19)6,.and others) . Neverthelevs, tﬂé-feeding of .

. work of N. A. Dzyuhoné (1937), whera the average dally 1nt1ke flgures, expr9351ng

_foods, however, dnd the infiuence of temneruture -on the 1nten%1ty of feedlng of

_ cyclops have up to thls time remalned unexplmlneﬂ. ALl tnls nrs dlqo def:nad

:1ting tne mass of demersal layers of ‘the open parts of the Ryblnsk reqerv01r fnd

.pert in experlments in the adﬂptm&lon“of the- 1sotoplc m@thod whloh he uorked out,-.;

["{J)F( lrmnsfaf’:an (NGW" C)?flﬂs) NO i&

by A.V. Bonakov mm&é»ﬁm L«&‘rﬁi« N{e«:ﬁ

(1'15'?) 'Tmuc(.,.t.mal G\m{) Vedofrhrom'l, 3 10T~ 127 _
In the last decade there have appeared several works on the feedlng of marine

and freshwater copepodal crustaceans (Fryer, 195?&* Kozhova, 1953, 1956; Beklemlshev,

freshwater conepods, eqpeclnlly cyolop01da, h's heen poorly covered.: The ﬁajofity
of existing specinl works on ohe feeding of cv010p01da lllust“ﬁG$ this qucstnon
ﬁhly from fhe qualitativé'side. . |

.mhe food content of tne ndunlluq of freshwater cycioPﬁzﬁw has not been
studied at &ll, ak¥ also the feeding of adult entomostrucans on bacterla. Moreover |
the queutton of the sultablllty of Veﬂetﬁble food for cyclops 15 not clear enough.:

Quantltatlve dste on the Dredatory feedlng of cyclop01da onour only 1n the ' ';‘

the number of entitles consumed, are quoteﬂ. The dagree of use of dlfferent

the object of our work to a. sxgnlficant exteﬁﬁ- to elucldate thn as ;ully as

p0351ble the nutrition, oz.AcantnocyGIOps v1r1dls (Jur-)'~ z lavpe CyClOpS, 1nhab~ '

its foreshore.

The present-work}isIdevoted.bhiy to the predatory feeﬁihg.of?ﬁiﬁ%iﬁiﬁié,iénd-{;'"_
includes daté from the confent ofltﬁé intastineé of c&ciops, coliecﬁéd iﬁtnatufa1
conditioné, and also thé'resulys_of éxperimeﬁtai{obseivatiéns'carriéa out in.é . 
laborauozy during 1958. _' | | o .

The author exnresses hls ueef.gratltude to m.D. hornukn11~Bolto§qky ror uls _

valuable advice and 1nstruc»10ns, and also to Yu.I Sorokin, who p&ﬁyed dnrect.

T
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The méthod and mechanism of feeding.

fhe.;aedlnu methéds of cyclops have.been descrlhed loné dgo’?qn&.the anorlty.
of authorq 3nclude them in the actlve predabors. Accordlng to Dlebrloh (1915)
and Eaumnnnﬁ1923), the capture of food takes place w1th a deflnlte ch01ce._;

V.. Rylov (1948) assigns wll cyolops to active snatchers. Y.4. Dzyuhen (193?),
however, remarks thatb cvclops never pur&ue prey, but selzezat the mombnt of meetlng. '
‘In the work of Fryer (1957&) thare iu o good dagcriptlon of the hungtnw methods'
of cyclops. In hls Onlnlon, the g@neral character of the behav1our of predators :

.(With non-pelagic forms in v1ew? 1s_that in the pursglt Of prey thay Wove about_”f__
over the substratum in short jerks. With this in view the custhor 'clifééle.ims ‘the
dirécting role of smell and vision'nhd cénsideré thaf cvciops.&éa;t'£6.t5élﬁresénde '
of vrey On]y after colllslon with 1b. The not always 0uccesaful attempt to seize |

_1ts prev is a reactlon to the accldental collision. Upon thls the cyclqu eculvely'
abiacks its v1ct1m, wynich is 1n close proxlmlty to’ m*.

Our observatlons on the ﬁeedl ' methods of A. viridis were cdrrxed out under '

b. \
- mt%%géggﬁe in Petrl dlshes, into whlch various nutrltive obJects were 1ntroduced'

1nfuspr1ans, youn and adult forms of crustaceans,.larxvae of Lendinedldﬁe, 0115 O
cnaetae. It appeared that whaenever a cyclops collléed with mov1ng 0rg~n13ms '
{copepodites of other.copqpods, a fou cladocerans)jand its.gttempt tq“gelze 1té )
rrey résulted in failu:e; it never pursued iis Qictim; .Its'rgactiontto_tﬁé ﬁﬁsu6§_ 
~cessful attack is uaually shown by iﬁslnmre hgitated'movéments in“£hé:éiea;qf;the”  f
collision, The cyclops begins intensive searches, mﬁving_rapid}y inkéﬁiféié 0i{f.5«
. in concentric circles. This is naturai, gince in sﬁch a'éase thé.sﬁégess_ﬁf'thé -
: _ _ S TR
' hunt depends on the fir;t attack. On colliding-wi%h'slow-moviﬁg forn@f(iépﬁaeiof
"tehdipedidae, oligochaetae) thé cycldps usualiy diquses of fham quiqﬁiy.__Tha

basic grésping organs of cyclops, aqcording tofFryer_(1957a) are the_ﬁ&iillaa;”_.

i g
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in the taking of food."

viridis, maintains that only the inside of a large victin is eaten,ianq that" the :

.

are sucked.

The role of the msndlbles is mainly io teaxr the vlctlm to pleces._ The sw1mm1ng

lens are extended for*ards, and frequently ths flrst pdlr of thesa, as ws were ablef;ﬂ’

to ohserve, seemed to support the v;ctlm's body. The antennas do not take p:rt

The zect of feeding of cyclons hag been sufflelently well descrlbsd in. the 5:

work of. N-A. Dzyuban (1937) and T.H. Meshkovs (1953) There is, however, no sln31e ;;_

_ oplnlon on the oyclops‘ method of tdklng food,' Thus, F.4, Dzyubsn shows that

*

.Acanuhocyclops v1r1d13 uhen feedlng on dephniae(?) of up to 1 3 mm. eets its V1ct1m

whole, while Macrocyclops albldus sucks its prqy dry.' T heshkova in her exper- |
1ments with Oyclops strenuus and Acanthocyclops glgas only abserved the sucklng. _f

Fryer (195?a), experimenting on Macroeyclops_albldus, M. fuscus and AcsnLhocyclops

skin remsihs. Small objscts are usﬁally gwallowed whole. In evidsnce Fryer brings é{_

Iorwnrd Lguller g experlment, whers a cyclops Acanthocyclops bxcuspldstus sas fed
wlth cordcldae( ) sestode(?) and in this Wy Was poisoned.

Our ObSurth10n° ha, ave shown that tne lwrge, 51mplest nsupllus of copepods

are usua lly swallowed whole. On hrlnglng up A. v1r1dis'0n 3 culture of Bleph T3 gma, iy

passgge of the infusorians thrdugh the intesfinal tract and even to produce an

' Ppprbximnte account of the sPecimens'which had been swallowad. The Juvenlle st?ges

- of cladocerans, the early GOpepod gtages of 0 v2-0+4 mm. and ﬂlso ollgochqstae

(tub;flclds and naididae) ave rarely swallowsd_whole; As a rule, they are first3

Tﬁe Teading of Acanthoqulops vixidis in_nstural sonditiohs,
The collaction of material for anslysis of the intastinal-cdntsnts of bycloé"

poida, tnok-place'in'the summer of 1958. Cyclops were ballectsd with a scrapexr on’

- infusorians, possessing a light 1ilsc_colorst10n,_it was_p08s1hle to qoserve_ths S

-

_torn to pieces. large specimens of crustaceans, and also the larvae of tendipedidase 4|




b of inkestines
feaTaining

. %he 'foreshore of Rybinsk resérvoir.

_laboratory.

~were analysied (fig. 1).
 319 1ntest1nal contents lacked any kind of ndrtloles hnv1ng form.
- presented a .
. Qeenish- to dark 'brown,_ with many ﬁatty substances.'

‘algae were encountered, mainly protocoéci.

4
The modlfiad herring trawl of greze—LJrkOVJky
was employed on. the deeper statmons of the Open pafts of the V01ga redch (Nonakov  ﬂ
and b ,orduk.hal—Boltovsky y 1 9)9 Yo

The ‘collacted cy010ps were dellvered nlive to bhe

Under binoculars tha cruutqce,n was dlssecheu and the gut exuded, whlch

Wag then transferred into a dr0p of dlstilled water ’ covered w1th ) protectlve 1ens,

=znd the content anmlysed under a mioroscope. In alI the contents of 200 1ntest1nes
It appeared tnat for the greater part of the qyclops (62 Sp)

As 2 rul_e these :

v thorouphly dlgested ness of dlfferent shades frOm light yellow and

ﬁlmost a'lways Wl‘bh dlssectlon

A signlficant portlon of th :

{22.5%) contained bristles of ollgochaetae, chlefly Naldldae and in a lesser amaunt
Tubificidae. Fryer (1957b) observed an almost equal amount of h&ggochaeane (23 Gp)
in the 1ntest1nes of cyclops of this kindy after examdnlng 50 speclmens..

antly rare- amount of the remains of crustaceans and tnelarvae of tendipadidae - from

2 to 5% were encountered in the 1nteat1nes-

Ml R

1n’tes‘b1nes .

A-signlflc—

Mg 1. The feedlnﬂ of A. viridis in naturdl condit1ons..:.'”

Femaens — Turasmns A. vmdxs B OCTOUTPEHHELX yc:mmmx |
T i ) o b
'- i —— g8
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Bood remaacks | BBYE food remaqubs | S95E
LT owdl femaaebs m‘:g’é v ek AQM, 2E98
[ . -ﬂ-mns‘
Hadebarwmaed — Heonpeneaseman , Gec- gcra-rxu %lndoea;a R ig_

; e OpMeHHAA  IepeBd- crarkn Copepoda . o
et conpletely gjegnaa MACCH o % o s 125 625 lOcrarea Tendipedidne . 6
wyested’ mass HeonpegeNnsemre ocTaT- [Mernngu Oligochaeta .| - 46
indeterns . il WIAHACTOHOTHX . ., 4 . L20 garisties .
indetermined reamains Heoupegensemsie ocrat- | . — 200
t arthee pate HH HBCEROMHX . . .+ 4 .. 20 _ DOTO wrwre e vy

U-‘Ldt.\: cetmoms . of wabects - .. - 4 -iobad ERRISEE BV

The feedlng of A. viridis undexr experlmpntal conditions.’

g The --feeding of A. viridis on Oligochaetae. :

_The high percentage of bristle content in the intestines can either indicate ihe
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cvclops' préferentiallfeeding on'oliQOChaétae, o& reSult from-the fact fhaﬂ bfiétleé'
are reualned in the dlgestive tract of cyelops 1onger than the remalns.of other
orgnnisms. To declde this quesblon two experlments were. conducted. The flrst con;
_slsted of 25 cyclops which had heen kept hungny for 48 hours before the experlment
| being placed in water which had been- flltered prev1ously. As food 50 éntlbies qf 3*

“:-Polyphenus pediculus (0 T-0.9 wm. in slze), 20 Daﬁhnld longlsplna (0. 9—1 1 mm.), _
: 20 Tublfex tibifex (7—9 Mg J and 20 Paratendlpes alhlmanus (3«5 . 93 were 1ntroduced.?i-
lﬂiter 48 hours the remaining creaturea Jare counted, and - the inteatines-of @11 the -

cydlops examined. The results are collated in flg. 2y from which it is ev1dent that f_

cyclops clearly pmefer polypheml. On dlsseotlon ﬁf the cyclops, however, 1t appeared;i

that out of 25 intestines 14 contdlned a thnroughly dlgested mass. wlth ;atty sub—;lﬁluw

stances, 10 contained the brlstles of ollgnchaetae, one the remalns of daphnla and ;;z

brlstles, but not one of the intestlnes dlsclosed the remains of polyphemi.
The second experlment was 6931gned to reveal the d&ratlon of the presence of
bristles of oligoohaetme in the dlgestive tract of cyclops. For thls 2 quantlty of
31 adult specimens of A. viridis wers fed durlng the course of 120 hours on the
.ollgochaetae Tubifex tublfex. After this tbe cyclops vere dlspers@d 1nto vessels _
containing filtered water (10 in. each) without food, and after 24 houra the intestlnhl
contents of 10 cycloPS were analysed.- ?2 hours aftexr the flrst dissectlon a second -
part of the cyclops was amamined and agaln after 48 hours, the third part. FTom flg.-
A can be seen that already after 48 hours the 1ntest1nes of only two 1nd1V1dunls |
contalned bristles, but thnt after 5 to 7 days they d1d not occur in one oreature.
.A parallel review of the'experlments revealed-the presence of brlstles there.- o
Thus the frequencg—of bf1;£3;; of ollgochaeﬁae 1n the 1ntestinns of cyclops .;}?'

-taken from the regexvoir is explalned not by thelr preference for oliﬂochaetae, but B

- by the fact that these are swallowed, while thelr_favourite prey - cladocerans - 18:: _

éucked. ' : : -:' .
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To generallae on the glven facts, it may be remarked thvt the ana1y31a of the

6 —
Figs 2. The consumption of A. viridis : Fige 3. Duration of presence of oligo~ £ E
of 81Fferelt nutritive objects chastae bristdes in the dl&? tive tract §- -}
_ Taénuns 2 of A. var:dla, e o - 3
HorpeGienne A. viridis pasjuriusy . _5-_.,_, o o o R 3
: Ty L3 ] L .. -
; KOPMOBWE o nexToB _ _No.of . : bggrg '5:&5;- o % E‘g? 3o o
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1ntes»1nw1 contents of cyclops oollected in n“turnl conﬂitlons glves us only a very B

'appTOleéte idea of the composition of their food. It is 1mpossible 10 speak about -

their favourlte food only from the material obtalned 1n déssectlons. In connectlon

nlth tnls we consider that careful atteniion should be pald to Pryer 8 deductlona

'.(195?b) on the intergpeciflc competition of predatory cyclops, based only on an anaﬁ:'

~lysis of the intestlnal-contents of cycloyoids.

1

- The significance of the availsbility of prey.

In order to alucidate the question of favourite food ﬁhe fbllowing series of .

. experiments was conducted: varied living food with a conceniration estimsted as -

nearly as possible to thal in natural conditions was intwoduéed into vesoéls with

._filtered water of a capacity of 100 to 200 cubic cc. nfter this 10 GJlLOpB of 1den-”

tical size were introduced. As food Polyphemus pedlculus, aphnia 1onglspina,

: “ublfex fublfex and Paratendipes alblmhnus were offered. Raguldrly everv 24 hours '

on estlmdte was made of how many 11v1ng orgunlsms remalned. In all aix series of
-such experiwents were made. The results of the experlments are- set out xn fig. 4,

from whlch the preference for polypheml to other types of food ia qulte dlstlnct

(in three experlmunts the flgures are very clos @) Oligochqetae Are consumed to a

.lesser extent, and daphnise and tendipedldae are hardly used at all. Anaiogpus-facﬁsf

s b it 50 Tt
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" were received in an experiment to elucidate the causes of the frequent occurrencé_of 1

oligochaetae b:_r'istles'in the-intestines of cyelops (fig.,Q).. In-eﬁcperin;éhtal condit#

T

-ions all 'kinds of foqé were'énually accessible,“whicﬁ $he cdnsbioué ﬁrtificiali£y of]
the‘eﬁperiment determined. Vegetatlon and layers of soil were ramoved from the |
vessels in the eiperiment. :Atte%nt1ve observatlon of the behwv;our of predators.and
viﬁtims; hoﬁever,.ahowed ﬁs the cause of the favourlte feedinﬁ on polyphemi. The
lastrxr ones to be accomrodated in the ve;sel are elways GOncentrated 1n qmall groups;

gir movements are relatlvely fast, but at the same time qulte smooth, whlch we dld   {

' not observe with the daphnlae, which move ahout in short-Jerks. Theae-clrcumstances

also determine to a 51gn1f10ant extent tha success of the search for polfpheml. Qn

_collldlng with a cyclops the polyphemus almost always beeomes its vlctlm..

Non—mobile ollgochaetae, llke the polyphemi, are concentrated in deflnlﬁe phrts
of the tank, and thts slgnlflcﬂntly 11ghtens the predator 8 quest. In thls way s the
more intensive preying on polypheml and ollgochaetae is explalned by uhB ablllty of

tkese and others to form clustersq Hav1ng prey such as polypheml and oillgoohaetae

in such a sufflcient guantity the cyclops, naturally, consume less duphnlae and
tendipedldae. The firgt are less accessible thanks_to the nature of thelr movemants,_ 3

tte second because of their more dursble coverings. In all the experimentg thé

"eyclops showed a preference for organisms of a smaller size.

- Fiz. 4. Feeding preference of A. viridis Mege 5. Feedinge pfeferehce of A. viv. |
c {41s% series of experiments -~ in vegselsg - (2nd seiied of —expuriments — in vessels
' zithout vegetation nnd c':.lt) - with vegetnbion and si 1t) - :
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E
E
F
3



o in oondltlonq chbse to nature, we conducted in parallel exactly the fars axgari*

8
~In ordér 1o verify if such vere the pPefererco for these or othor ivre& or food

:cnts

"xtu hhls dlfference, that a layer of silted snnd and some ohOOtB off hornho1ﬁ “crg

introduced ‘into the tank (fig. 5). Comparlng the figures in 4 and 5, 1t . poﬂbihla

to see that the changed conditions of the experiment have said llttla on the chnrncter

Wire Consumedy

-.of. feedlng of cyclops.' As befora, the polyphemlxmore 1nten31vely thmn rnythzng Qlﬁe..

The tendlpedldaa which rapidly nid thems elves in the soil were completely untouched. -

Obviously, in natural condltlons the larvae of tendlpedldde, whlch inhahlt the_upper
layer of 50115 can scarﬁceiy'serve as-food for the éyclops; most pfOQBably onlyjl

larvaa of the firat stage can becdme victims of predators, when they sre leadlng a-

" plankton ;orm of life (Hordukhaleoltovskoi and Shllova, 1955) In thg experiments :
.wzth silt the consumptiop of ollgochaetae fell SOmewhat, but, as our obsefvationé khn.-
showed, the cyclops sometimes sucoceed in grasping the protrudlng tail sectlon of-a _:

WO, and the worm is hodily pulled out of the 5011.. Naadidae inhablting the'wateyy'i
_area amongst the macrophytes ore naturally nmore accessible_fo'dyblops tﬁan tha'tﬁbi;l
£icidae living in thé;.soil. Nevertheless, the_.latterx, eépeoia,;ly theii"yc)tmg, come _.
within tne diet of 4. viridis. | | : .

It should be noted that'the-diet of cyclops is not restricted'to the organismsf s

which have been enumerated. Direct observations have shown that A. viridis will

[~ greedily eat'élmost all crﬁs%aceana.‘ Only some Chyddridae (Chydofus éphaerECua, -

Alona sp. etcd), possesslng a close, chitinous coverlng are exceptlons to this.

Cannibalism amongst qyclops of the same age has been very rarely observed,_even_ f?

in a hlgh concentratlon of them. But in the event of the natural death of one of

these, its bbdy'is quickly eaten by other memhers. Hlth the restrlctlon-to one

vessel of adult Cyclops and their 1drvae, the 1atter are oféen v1ctims uO the adults.

In the aslection of cyclops's food the factor of availab111ty has great slgn;fm ;

icance, namely: the v1ct1m's degree of mobility, the sirengih of its integument, and

R S L Lk e L
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“eyclopss while each of the remalning groups werse separately dr1ed and welghéd, after

the size of its body. ~In one combiﬁation of food, for exmmple oligochaetaa +
polyphemi, cyclops ¢hoose the lesser forms;  in another (Chydorus + Tuhlfex) the

s»renﬂth of the integument is the declding factor.

I’ntgné.ity of feeding énd' the degree of ise of kinds of food.

As is well known, under the inten51ﬁy of feeding the smount of food consumed by

an enimal for a deflnlte épace of time must be understood (Ivlev, 1955) In our

exnerlmenus the’ dally conaumption of food was calculated, the so~ca11ed dally ratlon.w

The above-mentloned four klnds of organisms served as food for the cyclops. The T

P

main point of the experiments consisted in the fOllOWlng One or. anothar k1nd-bfﬁi5{'

food WAS offered to the cyclops, which were dlsnersed in crystgllisers [1n some cases

16 ng;clops were placed in epch vessel, in others one per vessel] Artlcles of food

dried on filtex pwper until tne damp patches dlsappearad and weighed on- analytlcal
scales with an accuracy up 1;0 four, I':Lguras.. Whenever crustaceana were chosen as

food, not bearing the drying very well, we selected four grbups of organisms of oneﬁ

'

which the average weight of the flftj nutrltlve obaects was calculatﬂd.

The experlments lasted from 48 to 96 hours at & temperature of 20 deprees C,

Lragments of. tendlpedldae and 6¢igochaetae) were drled and weighed. Then"tha daily;-'

ratlen of one cyclops was calculatedn.

Befare 301ng over to a dlscu551on of the results, it 13 ncceaoary to remain on [[

“the following: as has already been 3aid, cyclops malnly suck their prey- dry. There—_

fore after the conclusion of the experlment there remalned a great deal_of daad,;but

not consumed, creatures on the bottom of the vessel. Tbgethe: ﬂith*thefemﬁtyzconéhe$ 

rs— T e T I e

were chosen in su0093310n. If these wers ollgochgetae or tendlpedldae, these were -

- size of fifty wmembers each. %The firat Pifty were introduced into a veSsel-ﬁith the'_l_

’ after whlcn the remining 11v1ng credtures and thelr remnants (cladocerun ooncnes ,
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atlons.

-1 a relwtive, qunntithtive oharacterlatic of ﬂaadlng.

in the number of indiv1dunls eaten.

] :-sufflclently correctly.

“the welgnt of the articles-of food eaten.

great signmflcance, namelys

kill in 24 'hou.'c"s'. o .

- Dia. 1. Daily ration of A. viridis in

hnd sklns it is possible to encounteé-fragments of tendipedidae and oliguchwetae.

On account of t‘is we delmherately raised the eatimmte when na calculmtinp the dally

and oligochhetae) the 1ndexes of weighta are more convenlent thah ratlens axpressed
thally, these flgures express the differance
:'_ in the sizes of daily ratlona of qyclopa 1n experiments at various temperatures

Thls also caused us to oount ot only the numbar, but also TQ

tions togethor with the facts tngﬁthnxxxxthxthm on the degree of use of dlfferent
:‘,3 types of food, & knowledge of the potentlal huntlng capac;ty of the cyclops has

‘how many orgamsma of a definite shape and s:lze it ca.n

;;Dla. s Dullv rdtlon of A virldiq

Naturally whan these remains are driad, 1ooses in wélght are completely 1neacapahle. 1

Neverthaless, for the Bomparlson:

. , t 3
: of sizes of-uhé dally consumptlon of dl*ferent typas of food (for example, daphniae b

14

In order to explaln the role of predatory cyclopoida in genaral trophic connec—zf;;-

w1th dlfferent fooda.,.

- indiV1dual (1) "nd masg (2) feeding*

' ' Zupl\}a“"
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m,rn::mou (1) u maccononr .
(3) Ropnneana L

. ers . Pre, 3. cy‘roqnm'u palu'oa ‘1’_ -
A viridis PR MOOUDH. . ..: - ! _‘ B ] _

A, viridis upu pasnnt:anx
Kopax. _
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Tharefore the indexea of the weight of dally rations listed below glve only_,if




| of 1nvertebrates..
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" In dimgram 1 is_Shdwn the fluctuation of the daily ration of oné sﬁeciman of-
A. viridis in fwo differént experimenta. In one acase 10 cyolops were kept saparately
with one in each vessel, and the shaded columns of tha dlagram 1ndlcate the average

In-the other case 10 cyclops were kept together - the

[

ratlon of one A. V1r1d1s.

" unshaded columns. ‘ The ooncentration of food per unlt-of size in the SGCOnd case waé 
corresnondlnniy 1arger. As is ev1dent from the diagram, the slze of the ration of
cyclops RXE hardly changes when they are fod with polypheni and tendipedldme, but '

on feedlng with dnphnlae there is soms increase in mass content.

_ Ind1V1dua1 fluctuations in the dally ratlon of cyclopa are Just as 1n51£n1flcant _f

when fed with polyphemi and tendlpadldae, and appear fore rarely in experlment s wmth '

" daphniae (flg. 6) 0bv1ously thls is explained by the fact that the lptter are more

%-_ robile than polyphemi and tendlpedidae, as a result of Wthh the 1ndlvidual hunglng ;

-.abllltles of the predﬂtors have some signiflcance.

In ding. 2 are llsted the average dally rations of cyolops fed wlth ¢our klndq .

. more 1nten51ve1y than ever, and daphnlde and ollgochaetae signlflcantly worqe. The

) daily ration of one cyclops fed Wlth polypheml con515ted of 1.62 ng. by welght of the B

predator 1tself according to the tables of gbtandard welghts 0 2mg (Hordukhal—Bﬂltovm

.skoi, 1954). There was almoat the same ratlon in experlments "1th thﬂ feeding wzth

-tendipedidae. dhen,ollgochaetae served as food, it exceaded the welght 0¢ one

!CJCIOPS by 2.5 tlmes, The lowering of *he size of the dally ratlon on feeding vlth

'oligoéhaetae'is cornected with the fact that, as we-have already noticed above, these
'organisms, as dlstinct from'nrustaceans and tenﬂipedld«e, are not sucked dry but ‘
nainly swallowed.. . Therefore when the 31zes of the dﬂzly ration areg calculated by

the method of weighing the remains we get less ex09531ve flgures th an xor crustaceans

and tendipedidae.

uw. .

In thesgé experlments the polypheml and tendlpedidme were consumed )

T TR

T
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- Pie. 8. Individuol differences in size Dire 3. Daily ration of A,.viridis, gl
of daily yotion of A, viridis on feeding culated by methods of direct weight (1)

with dl;ferent kinds of nrey.

and’ by tables of vestored weights (2}

e RaEes
C)'ro-mun pason (n My ) i
' o . Taa- "
0\1" T aoirene qu- - Cemdij-
Cphent T B R | B R ol
' ! [ Tty . .
}.; 1 é.? ;.(5) R i - Dﬂphm&e i Pﬁ!ﬁ?“‘.’-‘; T
13 | 02 | 16 wl .
18 | 08 | 15 i
1.7 0.8 15 - ab
1.9 04 16 i H
06 | o8 | 11 . :
1.2. - :12? . : Hogwne. Hmummym
1.9 — «L - . - .
4% | = 1 (& Dz

In dis. 3 sre depicted the daily rations of cyclope,'caleulated by:£Wo methcdszzl'ﬁ

by $ne direct welghing of nutrltlve obaeots and by the means of countlng the dead
orgenlsms by their restored welghte. As is apparent, an error ma de in welghlng the

remains on account of the 1ossxm in welght while drylng exceeds the error whlch we '

make as a consequence of calcalatlng by the tahles the weight of cJ_l the dead members _;

(of wnich many are hot OOmpletely eaten). The 51zes of the delly ratlonb recelved '
by t;e second method, although overestlmaued, are nearer to the genulne ones.
- In calculatinr the numbers of creatures which were eaten 1t appeared that for .

one cyclope the average daily consumptlon of dapﬂnlae (smze O 9*1 1mm.) con31sts of

© 3.3 incividuals (from 1 to 1) of poljpheml (0.7-0.9 mm.) = 5 ind1v1duals (from 1 to.
9), of tendipedidae (5-~7 mm.) ~ 2 individuals (from 1 to 3) and of ollgochaeuae fi '
(7 12kmm.) _ one individuals XN. A.Dzyuban (1937), feedln@ cyclons with dnphnlde,

received close figures. the evernge daily Tation of A. virldls 1n nls e«yerimentﬁ :

comprised 2 gpecimens of deaphnias of elze 1-1#1-3 wme
Trus the ration of the predetory A. viridis ig quite large in I‘eleﬁ:.ion to its

bulk.

In order to elucidate what part of the food kllled by the cyclors is ueed by 1t,:

_we conducted experlmenta applying the 150@@10 method. Tnelr main p01nt 1§ tha t the

cyclops wers offered ns Tood a deflnlte quantlty (50 - 75 members)of 61fferent klnds

fain gl

T T TR
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g.nornclly (honakov, 1958a, - 1958b)

"”f.ijﬁh..“nw“_wum_,_”__..._,M.mu._m,_ R

-of fllter—feeder (?), mazked 014 ﬁmelyr Daplnia longispina (size 1 5;1 7 mm.),-

" Diaptomus gracllls and D. graclloides (0.9~141 mm.),. Dlmphanosoma br?chyurum (O T~

0o nm.)x And, ﬂanioéaphnld quadrandula (0 -0 9 mm.). These entomostragans were'l

mavked by breeding them 3% a culture of projokocci algae,"marked 614 (Sﬁrokin_an& -

Meshkov, 1958) .

After 48 hours the number of dead and pmrtlally consumed 1nd1V1duals qu counted,;

and the guantlty of arganlo aubstance (to A mﬁ..C) was cﬂlculated, trnnsferrlnv from

vhe vzctim 8 body'to that of the predator (Monakov 1nd Sorok&n, 1958)

of this quentity to the cqrbon sontent in the entomostracans kalled by the Qyolops |

gave us the coefficient of the use of food. T%e carbon contenﬁ in the bodles of the

entomostracans Wos determlned by the method of damp burning (Sorokin, 1958)

The results of the experiments are collated 1n fig. 7, from which 1t 13 &pparént N

that the coefficlent of usage 13 small, and fluctudtes from 9 4 to 27 7% from the o

.-general welght oka the v1ct1ms killed by the cyclops, 1.9. consastq of an: averwﬂe of :

one flfth of thla. Thus the iniéh31veness of ﬂeedlng expressed in the dnlly ratlons
exceeds the feedlng reoulrements of the predqtor by 5 times, if we accapt that the

figures of the coefficlent of usages ohtzined furnlah the normal growth and developmenﬁ

“-'of CfClOpS- A 51mllar assumptlon is p0551b16 as 1ong as, in tha exper1menbml condlt—fﬁ

ions where the cyclops do not feel any shortage of food, their developnent carrles on

5 k1ng into "ccount the high trophlc plastlclty of A. Vlrldls - 1%3_ hllity toﬁﬁf“

consume bacteria (honnkov and Sorokin, 1958}, protozoa (Bogatova, 1991, Mbn kov,'_”- -

W

19589, 1958b), the majority of ‘merine’ 1nvertebrates - 1t is dlfflcult to 1mwgmne 11; A

 that in n?tural condltlons A. v1rldls feels a Bhortage of fooda- The nreas of 1ts'

habitat in Rybinak reserv01r are the demerSﬁl layers of the exposed parts (Monakov,T

1958b) and. the ‘shallow waters of the foreshﬁre (Mordukhalnﬁoltovsk01 1nd other

1958},‘where the concentration of nutritive materlal is pon51der¢ble.
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- of prey and the individual- oapacitlos of the prodetors.. In that case, 1f the fﬂctor
“of av=11 bility loses its 51gn1flcance (under experlmentdl oondltlons or on acoount
-of high notural concentrdtlons of food), then the a331m113b111ty of food ﬁlso 1n~11;"
fluences the size of the retion, as is- qppdrent to some extent from flb ?. Under -
zssimils blllty in the example glven, we understand the omount of organlc 3ubst ncs.-

-transferred to the predator's body on ﬂccount of the feedlnv on marked food.

14

Rk

1ﬂqonoioy of ita feedlng in natura is detbrmlned for the most ;mrt by the avallablllty

S LN ER T

vr-w'.-». &

‘Carhas cc‘,;tm\ s
l) i L tpec. of

ﬁtié intensity of feeding- Thls dlstlnctly appeared in experlmenta where cyolops wsre

Fig. 7. Degree of usogo of different kinds.of food by qyclops.o
] Foorl o\»“td
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. ool objects 1
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/ Fand umﬁe

There is no doubt that physical factors, in particular tamperature;ﬁinfluence

fed ﬂlth tendzpedldae (dia. 4) On conducting. experiments Wlth four tenmera%ure

values (8, 15, 20 and 2T C)the maximun consumption of food was ohoorved at 20 s

H

With further increase in temperature the 1ntensity of feed:ng begins to qbreaso, but

e i T TR,

stlll remn, 1ns hlgher than at a temperature of 15 - -
M.

(]

Dis+ 4. Influence of temperature on daily ration of A. viridis. :
' 2
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Conclusions.

1s Acanthocyclops viridis is a pred tor, dctlvely wttacking its prey. Its food in-
nauurcl condltlons is composed of meny forms of marlnelnvertebrates, thh the
" exception of some chydorldae(?), ostracods and molluscs.:

2. The selectlv1ty vhich A. V1r1613 shows. to various forms ﬁf food ig. determlned to'ff

a 31gn1flcant extent by the n008551bi11ty of prey - 1ts mﬁhlllty, structural o
covering and dlmensions off Jts body. - '

3, The 1ntensity of feeding of A. virldls is faixly high‘ ench chlons is 1n +he - S |

course of 24 hours Cﬁppble of klllang mnd eatlng, in pdrts, an animal’ whmch smg—'_ éf

) ; nlflcantly surpssses it in helght und welght.. With the help of the 1sotppic ' : § 
method however, 1% has been establlshed thnt the coefficient o; uaage of food. gl

is small and fluctuates from 9.4 to 27p. ' | | o '.%;

A A. Vlrl&iu comes ocut as the direct rival to many game flsh, thereforellt 15   -. =, ?

; .undesirab1e1to e;amine the mass’ development of this species in sma}l; f;shqund'f'i ;?.

. based economies,'where a. shortage of feeding mstérial may bs felt. o E.
Assessinn the reserv01rs from the point of V1ew of’ thelr pwoductlon.of flsh, . g;
5-'hccount should be teken of the presence tHere of preaatory cyclops, distlnguished by ]
| .thelr high trophlc plastlcity. | : : . _f o g.' l'.-_ _”.-ﬂf;'.-”  :; ’ :.5.
.[‘ L AR _ - _ T %;
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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.



