Growth and reproduction of Moina rectirostris

(Leydig) and Ceriodaphnia quadrangula {O.}. Muller)

with feeding on detritus,

ESIPovg;.M.AJ {1969)

Shornik po prudovomu rybeovodstvua, 79-89

* Moskva, VNIRO.

The significance of detritus in the nutrition of aquatic animals,.
especially of the small representatives of the zooplankton, has been
studied very slightly.

There are works in which are determined the growth, fertility and
maturing of M, rectitosirig with feeding on algae and bactsria (Zarinskaya,
1939;')Vasil'eva, 19593 Xryuchkova, 19673 Walander Ander, 1940, and
others). o ' s

The authors of these works established that in M, rectirostris
with feeding on protococcal and single-celled green algae and bacteria
the beginning of formation of eggs takes place in 2 - 4 days. Thse
young appear in 4 -~ 6 days. In 1 - 3 days the females form a new
generation, The average number of young, born of one female,
according to data of various authors, varies from 12 to 45 1nd1V1dualsﬂ
(maximum . 100).

Work devoted to the study of the growth and fertlllty of
‘Coriodaphina quadrangula is little, and data on the productive etfect
of detritus on . rectlrostr;s and O, quadrangula are not known to us,

Under laboratory conditions we established that the fundamental
pond ftorms of Cladocera, among them M. rectirostris and C. quadranguia .
are fed on detrltus of natural origin.,

The diel ration for.M. rectirostris with feeding on detritus,
formed principally of algae, comprised 51+3% of the moist weight of
the animal (mean of 24 experiments), and tor C, quadrangula - 28 5
(mean of 30 experlments).

In order to detarmlne the assimilability and productive effect of

" detritus, we set up experiments, permitting (us) to characterize the
rate of growth, speed of maturing and fertility of M. rectirostris and

C. quadrangula with feedlng of them on detritus of different comp031t1a1-

and age,
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The work was carviea out in the summer of 1967 at the base of the.

noﬁd tish farm "Takot" undar the guidance of Candidate of Biological
Science 1,B, Bogatova. '

The crustaceaps for the experiments were taken from laboratory
cultures, : o '

The young of #, rectirostris and G, quadrangula vaeating the brood
chamber of the maternal organismy we transplanted to little beakers of
10U m} volure, with a food mediwm.  (One specimen pex beaker).

The experiments we carried out on young {aged 10 - 15 days).and old
laged 40 - 45 days) deiritus, formed basically of phytoplankton, and '
also detritus of animal origin (organisms of the gooplankton)}, from. =
higher vegetation \rseds, duckweed, and water-pepper}, from rilamentols
algae and from the botitom of ponds, As control food served hydrolysed
yeast and planktonic algae. o -

" Detritus ror the experiments we obtained in polyethyleme rish tanmks -
establishad in ponds, and detritus trom thﬂ bottom ot ponas we ..
collected on the day of thelr dralnlng : :

" During the eprrlmpnts wa conducted chservations on the linear
growth of the crustaceans, recorded. the iime of depositing the first
nart&“noeed%1 eggs and considered the number of eggs deposited ny '
ang tfemale dur?ﬂv the tine of the experlnent.

The maasurement of the crustaceans and the "renswing of the food
medium we carried oubt arfter every two days., At the beginning of the
experiment and berore renswing of the food medium we took samples Ior
catounla tzng the totaL quantity of bacteria, : : :

The temperuture of the water in the expnrlmental Deakars varlea
trom 18 to 21° : :

Experiments were conducted with tive-rold repllcatéuns. Altogetﬁ?r o
105 experiments were carrled out with M. rectirostris and 100 with
s quadrangula, :

Besides thia, experiments were Gonducted with all the above~
enunerateq Toods, which we freated in Lugol's solution, - The _
. ¢copcentration utilizea {227 ¥} killed the basic mass of bacteria and at
the same time did nok show a “fatal®’ thecb on uha crustacsans, '

We did nmot sunceed'in'ottaining COTpléfG sterilisation of the food,

but the quantity of bacteria in all exfezAmentﬂ with the use of Lugol 5 .
aonlutior was kppt to & wminimum,

* the ﬁord Mubitaelt nopo“'looks'like a misprint
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The greatest linear growth of both species of crustacean was on
fresh detritus from phytoplankton, on old detritus it was somewhat
lower.  The growth of the animals on algae was even lowex,

‘Thus in the first case after 17 days of the experiment the length
of M. rectirostrisg attained 1.68 mm, C, guadrangulz — 1+34 mm, in the
second after the same period respectively « 1442 and 1425 mm, and in
the third -1¢35 and 111 nm,

Such conformity was observed in all experiments, This testifies
that young detritus of algal origin possesses a higher food value than
Oldo . . -

In proportion to the age of the detritus is obhserved 2 1owering:0f
the nutrient matter and the numbers of bacteria in its particles
{Roflina, 1963}. :

Retardation of the rate of growth of the crustaceaus on algae
evidently is connected with the small availability and low
assimilability of the contents of the algal cells, and also with the
number of bacteria in. these experiments.  We showed that the numbers
and biomass of bacteria were significantly higher in experiments in
which we used fresh detritus as food, lower in experiments on old
detritus and even 1omer on- algae (Table 1 and Figs 1, 2, 3)

Linear growbth of M. rectirostris and c. quadrangula on detritus
from zooplankton was comparatively low, Evidently, this food appears
poor value for the crustaceans, since in natural conditions they
basically consume vegetable food, It is possible that these organisms

are not adapted for the digestion of food of animal origin.

The low growth of the animals on hydrolysed yeasts may be
explained first of all by the small content of bacteria in this food, .
and mlso the lowsr food value of them by comparison Wlth algaE:and
detrltus of algal origin, o

The rate of growth of the crustaceans on detritus from the bottom .-
of ponds was very low, Probably this is explained by the faet that
- the detritus is oldy besides that, there was in it more than 0%
inorganic admixture. ' ' o o

Linear growth of the animals on detritus from filamentous aigae
and higher vegetation was comparatively high, but lower than on
detritus from phytoplankton.

A very high rate of growth of the crustaceans was recorded on
detritus from duckweed, The lengih of M, rectirosiris at the end of
the experiment reached 1+2 mm, C. guadrangula 9+1mm. On detritus from
reads and Tilamentous algse we noted that growth was lower, In '
axperiments using as food detritus from water pepper and a mixture of
higher vegetation the crustaceans of M, rectirostris died. The length
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of €. guadrangula on detritus from water pepper atiter 17 daye reached
0+89 mm, and on detritus from a mixture of higher vegetation, 0-94 mm,

We showed the numbers and bicmass of bacteria in these experiments
te differ 1little from anzlogous indicators in the expsriments on algal
detritus, Evidently, particles of this food weve less accessible to
the animals.  And detritus from water pepper and a mixture of higher
vegetation, in all probablllty, possessed a certain toxlelty for the
crustaceans, . e :

On food treated with Lugol's solution 80 experiments with
M, rectirostris and T5 with C. gquadrangula were carried outk, In all
expoeriments the rate of growth of the animals was lower than the rate
of growih on corresponding food not treated with Lugol's solution,
This testifies that bacteria contribute a boost to the food value of
detritus, But growth of the crustaceans in these experiments did not
significantly fall behind the nowm, This confirmms out proposition,
that as determining factors of the food value of detritus appsar its
origin and degree of decompoelt*on, and the’ quantlty of bacterla 1°
 an additional factor.

On the basze of the data on linear growth was caloulated the dlel
increase (according to Vinberg, 1956}, expressed as a percentage of
the initial length of the animals. :

Very high growth (Table 2) was recorded in experlments on fresh
detritus from phytoplankton, not treated with Lugol's solution
(M. rectivostris - 20+9%, C. quadrangula - 21+1%), and very low on
detritus from the bottom of ponds (16 5 and 16+ 2%) and on detritus from'_
filamentous algae L16 9 and 16%).

The averasgse number of young per female efter the tlme of the
experiments maintains tha same principle (Table ). '

It follows $o record that in experimsnts using.Lugol'e solution
the numbers of yoling in broods of M, rectirostris did not exceed 10,
and in ¢, quadrangula,T. In experiments without this solution thE_ _
numbers of young resched 40 and more in M, rectlrostzls and 35 in -
C, cuadrangula. :

On detritus of algal orlgln (fresh and old) the eruetaceens metured
garlier altogether 1n 4 dayS.

In experlments in which 11ve plankion algae ware - used as foed
- maturity came in 4 - 5 days. : :

In experlments_u51ng Iugol's solution, maturity'eeme-later. '
This testifies that food with a reduced content of bacteria

cannot provide for ncrmal development of the anlmals, but has the
ability to support it to a certaln level, :
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The experiments carried out showed that detritus of different
origing, and sge is assimilated even by such small forms of Cladocera
a8 M, rectivostris and . guadransula, These animals grew, matured ani
produced progeny in almost all the experiments, . :

Characieristics of the rate of growth, time of maturity and
fartility of M. rectirostris and €. guadrangula testify to this, that
of all tested fuods the greatestfood value was provided. by detritus of -
algal origin., The food value of algae in our experiments was lower,
In the experiments on detritus from zooplankton the crustaceans grew.
worse, therefore its food value for the crustaceans is emall, Yeast,
detritus from pond botitoms, from filamentous algae, water pepper and
mixedﬂhigher vegetation provide still lower food value. -

‘The food wvalus of detrltuﬁ from duckweed and reeds is comparatlvely_ .

high, but slgn1flcantly lower than detrltus trom phytoplankton,

This prlnclple was also observed in the experlnents of food which
was treated W1th Tugol's solution, -

Vas11'eva, G.A. Ihv@stigations on the ecology of Cladocera in
connection with raising them as living food for fish,
Tr, Mosrybutuza, Byp. 10, 1959

~ Vinberg, G.Go Intensity of metaboliem and food consumptlon of
- fish, Minsk, 1956.

Zarinskaya, b.A, Raiaging of young stuigéon.anﬂ éultivation of
food for them, Ir, VNIRO, T. VLIII, - 1939, '

Kryuchkcva, N. M. Utilization of food in growth of Mozna rectlrostrls
: Leyd.ig. éoolc Z;h- ﬂv_‘, ?’ 1967-

Rodina, A. G.  Comtént of bacteria in aetrltus of LakL Prlladozha.
Mikrobiologiva, 32, b, 1903.

Walander Ander.  Wachstum von Moina rectirostris._ _Aréh.
bntwicklungsmech., Org. 146, 1, 1940, -




e /

./szuzkf'if/qiiﬂézfﬂﬁf‘Ht ébfﬁbaﬂa»u%wé

TC‘."!M’H"& I

- QKGﬂEHLDG“' Gakutnr* D OnBTAX" X/
G Degiening EIA Lol 9§74;myé4nw»ua¢é

o Bi:,ﬂ HopMa o B zwf’qam 4 B wt.rﬂ o r-m
7 SOHETE L v rastirosieis Cugundrancula
X 2 I\ g X P
R S A U S 0,6 = -
21,70 000 &0,28 0,0% 17,79 3,03
13,30 0,48 12,20 0,39 12,20 0,44
70 BLiE 6,85 0,01 7,01 C,I0
19,31 0,18 (Vs CuIs T2l 0,IS
I A SR G0 - I&,3C J,Ll
LIULEE s Wes G000 iL,u3 I
111,40 Ui 10,12 G.u2 10,28 (VRAV
2,53 L,10 0,0 0,57 &€,/ 2,0
Ci0,87 §,05 IR 03 0,05 v,id Gyt
PILLEG Gl 10,78 0,06 . 2,0 Sy d
b i e on e o e o e ol e e e m m —

x/f Zﬁz/*éa/fzgmlﬁaéa&bmw&ffmﬁgqf& 74&
4~%a%££a £ 7$ﬁuhvl ayzéiﬂ¢49 btz2e. igigﬁ%?féfﬂh/auﬁﬁlgzpub




ool . ry'rodg—{. 4 noineow. ;-5/
p wopuwa . - K.reciirosgtris  C.ouadrangula

e e ; 1 o i >

!

i
=i
(a3}
o

{
=
o
~J

I

-
Rt
W

-

:
3

4

!

1

20 19,8 - 3,3 1,04
erlot. i 194 15,8 18,5 18,5
Qs o o I9,0 18,4 18,5 i7.86
velii ﬁm"" ?WWDQ% *__j‘ 18,5 Ib‘,G- i.b,al.. lo,é o
o v Pornd TtiErmes - 16,5 16,0 ig,2 19,0 v
N v pbecterpeoot . 17 15,8 s, Ie,5
» « eRols 1 16,9 1 I8, 6,9  Is,0
“ w Hlis adyac . 16,2 15,8 6,0 - 15,6
) 5,6 15,1
o W 4n;4t&of % - - i6.4 e oG
Mﬁwmfﬁéagﬁﬁﬁ;fea_“ﬁ;"__*n_T,_ﬂff_m

A/D“,g?m} Tw-é»; %
*d.(..;u;b.d 2
Hoauy2e930 LOJiO,};;’II’ pCIC:" COZgnBuandd
M&}Q} TM %@rgé«m

~ . KouyecTso s Bpoun cosperfn,
Jonl ' CooANGE N2 Oy CAMEY . AHR

Bix xopua 3a 17 znel = 0@"” _-—
: y H,recti~- C.ouadran— L.recti- (..m‘rdr(..r- _
vogtris gula roatrls Zuli
BN T | 2 __ 1 z ;2 .1 Z

V15,5 = - - 5. - 9 -
éﬁgﬁa%wﬂ%%@%a -

A 81,6 9,9 35,2 6,5 4 & i
Y ﬁé"oé 50,2 5,7 3,5 4,5 & 9 o«
;‘W— S a2,6 B2 38,8 5,7 450 2 4sb o
M“@ m’yw ,h,(,,,f- 2 S N VO & S
St wd@ég@ﬁz? %5 25,6 - 8. iz ¢ -
I T A e 222 S >0 - - - T -
- Petnles from clucluved 20,4 2,519,0 2,2 10 - 8 Iz
fnfbmti ‘Q4n&wé’F - - -~ - .é' -
L & ) _
et oo o o o
“ i dbeecrd 10T - e - -

44%¢La”?¥§£ﬁL}L

—— At W A whe e e am we pew Mea Am = el b —




A
|
|

- »
Er-'i'iCo L

1.
e

.

B!
i
2

k
s & i
— 5

o
TR VR

L)
Mt L A et VL

b
i
ank i
!
€
LR ‘.
an
b

[,

Lo

P v

Fand Av1A TR e e T el

T aaaanntr

bk [ERETY

Gmt] CM o ,,.%N ;W

ety (’azwcfdp/mw g,,uazfzangafa HA PA3AKUHUX
Ropuax -

oy (a

f' 5 [ e !M
‘ ;1};3;;_ "'p,t"" :.’{3 LIS T8 ..;c.f L Qr‘fu
o0

4

BORODOCIR - lp ok
5 o~ Py ORI T‘)?"“ *r' /dug;’ﬂ‘ﬁp ‘7’?
N2 s

ek

- P el s Lt
I‘!- - JCMI“J?T “'3 3{} .)ua.-_n..-_..-.a .

g

6~ iz "?:’: £ xomn ;"03’193 9&5"’1 = .". '

2/ awfe/!-a
ook 6 wﬁr S L
>

Feo + 52
P 2

-a-..- .a..
.....

P



“sgne (eztcdoplonn {;ffr_?c/wn_.-u % w2 10

BHCZE

i

TOUTE i
DACTHTEABEOCTH . '

é‘}rm&% V// Car.»a-of’a /t-m"«, & aa_dmn?‘a/a a"h.- .

cﬂﬁlréﬁoél géhfﬁq 'éﬁﬁgyAf%’%f*igﬁézzf v | -i

_ g ﬁw

ACTDET 13 PHCEE .
- e BHOCTHIRA
a a_z/} -/

e GHEET Fricaol

= e HRTUETRY // @onthog ey by i
— .-...."...-_-...... B’gw AN ﬂm-r)nn /

aler

&&fﬂﬁ;afgiéﬂsza

AR R W B
£

DALTIT e:/f:\,m

£}

LLy

Byt it e g P,

e e T iam i

AT

LN L T Wt e T

B

TTATTERRN IR et

P il L et R

rgrm

s, e

ST A T T TS LA VA

o T T T L T SR T L ST AT,

e o,

———

e



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.



