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Test on the Use of Electrode Respirometer for
the Rotifer : Brachionus plicatilis

Shigehisa Yamasaki* and Hachiro HIRATA*

Abstract

As a justification for the use of a electrode respirometer as reported in this memoir in 1982,
measured DO values were compared with those obtained by Winkler methods. The optimum
experimental rotifer density in the respiration chamber, was also tried to be determined.

For the comparison of DO values, the water of several DO levels was supplied to the
respiration chamber. As soon as DO values were recorded through the DO meter at three
different shaking speed, 10, 20, and 30 rpm, DO content of the water was determined by
Winkler method. These measurements were conducted at a constant temperature of 20°C.

Strong positive relationship was observed between DO values measured by DO meter and
Winkler method at each shaking speed. The regression coefficients were stable at each
shaking speed without regard to salinity of water sample, i. e. 1.03+£0.02 at 10 rpm, 1.06+0.02
at20 rpm, and 1.08+0.02 at 30 rpm.

In the rotifer density test, oxygen consumption rates of rotifers measured at densities from
2 to 487 ind-m/~', were compared after recalculation to oxygen consumption by unit weight.
Rotifers were cultured continuously at about 20ind-m#~' and 20 °C, fed on concentrated
marine Chlorella saccharophila, maintaining the density within a range from 1.5X10° to 6 X
108 cells-m#~'. Rotifers for the measurements were collected at the food density of 2x10°
to 3x10° cells-m#~. ’

Averages and standard deviations of oxygen consumption rates by unit weight in the rotifer
density range of 2 to 4, and 10 to 487 ind-m#~' were 7.53+2.53 and 8.92%0.68X107°® m¢-
dry-pg™'- h™!, respectively. While, those of 2 to 18, and 25 to 487 ind-m#~* were 7.90+2.13 and
9.04+0.54% 107 m#.dry-ug~'-h7!, respectively. Coefficients of variance were estimated at
0.34 and 0.08 in former, 0.27 and 0.06 in the latter.

%8 (Yamasaki and HiraTa , 1982) Tit, DO 4 — 2 ¥ B icIREAXBENE
HEXED, BT 7 v 7 + vRERPEOBMAHBAE LK T2 - LEREOVWTE
Nfco SENIAREBED >+ § XY K7 &> (Brachionus plicatilis) ~DFER* BRI L LT,
REICE T ABEBRERED DO » — 2 T X EE1ME & Winkler i X 5 RIEEOBI %

« BRERFKEFREEERYHBE (Laboratory of Fish Cultivation Physiology, Faculty of Fish-
eries, Kagoshima University, Kagoshima, 890 Japan)
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BRAETHLLEDI, FRBERIH7 A DBFENAFECOWTHIBRRY B Lok
TEXOHRYH/ET 5,

KBTS L UFE

DO X —2% (2 & %508 E & Winkler 3% (C & 2B E#RET

AHBRZ7 A2 BAWT, 5~ TREOBEBRIREOR KA VTR I h ot £HRAKIZ
20C LLICEBKEBIAKEXBEALCHARL, ABECERENICRE L HTEE DT
BECRAE LT REREORKEZ, 10, 20, 3L 030rpm OEEEE T C& 2 S OBLER
REDEFER -7k, ELRKBROAICERL T Winkler 5 X 5 BIZX B -
7o ek, DO » -2 DFEIFIL, aircaribration #:(YSI, 1982) T =l ot TR KL,
BOBRE 20 %0 DUEK EBRAKD 2 BEXY iz,

7 LY OBFENEEE DR

BRA 7 42103, 20C DERESHCEES 20ind - ml T ICBE LN LHERT L,
Chboy aid, HEEHN 2X10° ~ 3X10%cells - ml™' DR ETRIBIHE L, FRBICk
BB EEL2~487ind - mé™! & Lic, IRISEERHT 20 %o DI DR K CREE L - Y
7 v v 7 (Chlorella saccharophila) %@ LAHEC Y » CTEML, WEROBEN 1.5X10°
~6X10°cells- m¢™' OBWEADOEEX MR TH L 58S 205 21, 10, BMENEEATE L
FAEHZ7 &> OEEORES ST igV, BUGELY OBRHEEY EE L1,

BRELUBE

DO X —# 2 & 538 & Winkler 3% & 5 IR EOHRET

FLEME & Winkler 21z X 5 RIEER Figl RT 2L, #EEREBCVTALEWIE
DOHEBEBRIEH D Z Lhbhote, £ T, MEMOBIBREERDICE A, RKDIES
BEOHEC»»HLLTIRIE—EDMER &Y, 10 rpm T 1.03+0.02, 20 rpm T 1.06+0.02,
F X V30 rpm T 1.08+0.02 /R L7(Table 1), #- T, REBORRENIC KT 5 BEER
FORNER, —CRBEEYREL, XORFAFLDOEEEEG U RELYAVCH
EXBTCL > TERKRDD ENTES,

DO A — 2% AVKBEHEEATCES T, RAXKFPOTHELBFERREYB S DI
W AANRAR T —RFBLTEBBREACKT A KOTBREYEDHE, BADOITERDIRT
\w% (KANWISHER, 1959; Staus, 1961), Thitx L T, AZKEBD X 5 CBEEMEOEL
BERRETAHETE, RKFOBREBREOENELXERE CRETALEI L EE L
bhad, Lil, TOHE, AEECRTIHELRSTEDEA—BEBYFERATS Z 28
EE Ly (P - fib, 1980,
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Fig. 1. Relationship between DO value measured by Winkler method and by DO meter
at different shaking speed.

Table 1.  Regression equations between DO values measured by Winkler
: method (x) and DO meter (y) at different shaking speed.

Salinity of

testing water Trial 10rpm 20rpm 30rpm
I y=1.02x —1.26 y=1.06x —1.34 y=1.072—1.33
0 %o i y=1.06x —1.47 y=1.09x —1.30 y=1.12x —1.58
I y=1.03x —1.40 y=1.06x —1.41 y=1.08x—1.46
I y=1.03x —1.40 y=1.062 —1.17 y=1.08x —1.21
20%o0 I y=1.022 —1.17 y=1.052 —1.18 y=1.072—1.19
I y=1.01x —1.29 y=1.03x —1.28 y=1.042—1.25
Average 1.03 1.06 1.08

(SD) (0.02) (0.02) 0.02)
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Table 2. Oxygen consumption rates and other measured values of rotifers at
different densities.

Rotifer density 0. consumption O: consumption

Wet weight

Dry weight Egg carrying 0. reduction

Trial (ind-ml™") (X10"*ml+ind™"  (X10"*ml-dry— (ug-ind™) (ug+ind™) rate in chamber
h) ug™ ) (eggs*ind™) (X107 ml-1-*+h"")
1 1.9 4.25 7.21 5.81 0.590 0.88 8
2 2.0 4.67 7.79 5.35 0.600 0.86 9
3 2.3 4.33 6.21 5.21 0.700 0.86 10
4 2.6 2.83 4.42 5.41 0.641 0.52 7
5 3.5 7.50 12.04 5.36 0.623 0.78 26
6 10.0 4.28 9.30 4.92 0.460 0.96 43
7 17.4 3.69 9.02 5.50 0.409 0.75 64
8 17.9 2.79 7.17 4.52 0.389 0.74 50
9 24.9 5.16 8.89 5.42 0.580 1.06 129
10 36.9 5.99 9.97 5.03 0.601 1.11 221
11 68.2 5.02 8.78 5.30 0.572 0.88 342
12 135.2 4.54 8.71 5.82 0.521 0.76 614
13 160.3 4.10 8.16 5.59 0.502 0.69 657
14 171.3 6.29 10.16 6.11 0.619 0.92 1,077
15 226.7 4.75 8.96 6.15 0.530 0.78 1,077
16 233.0 6.55 9.01 8.45 0.727 0.83 1,526
17 278.0 4.65 9.02 5.60 0.515 0.78 1,293
18 420.3 5.21 9.00 6.12 0.578 0.68 2,190
19 487.3 5.71 8.75 6.02 0.653 0.72 2,782
7 LY DBEENBERE DR
7 AvOBREMBEOATEHERIE, Table 2IKRLAEBY THB, 1EEDH OBEMY

BRI, 28X107°~75X10"°°ms-ind™'-h™! EHEIhiz, 24.9ind. m¢4™! ZFIL L TRE
FEXEFERS L URBECSTS L, MBCKT S EHES L OREREEXELLH,
4.2911.38 ¥ L 0°5.27£0.74X10° m¢ - ind™' - h™' T, ZDZELAEEIL0.32 8 X 0V°0.14 &

o,

—7, BUGEILY OBENBEY RO THE LSS, 10ind. mé™ #FE & LCER
ExX U“E%éﬁ@ﬁ%@ﬂ%fﬁ% I OBRREMEE, ThFh 7.53£2.53 55X 01°8.92+0.68
X107*mé . dry-pg™ - h™' T, BLFRBUL 0.34 3L 00 0.08 2Bic, ¥/ 24.9ind - mé™' T
DB E, ThER 7901213, 9.04+0.54X10" mé.dry-ug™' -h™' 8 X 080.27, 0.06 &
Lot ShBHDERID, 10 ~25ind-mé™ U EDRABBE THIIE, ZITRELICHEN
BOhBbDLHBEIRD, EVALE50X107°~130X 10 ms- 7' -h™! U EDOBEKME
NHhE, BEEIEET S Liclsd (Table 2),
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Fig. 2. Distribution of rotifer oxygen consumption rates by unit weight at different
densities.
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