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Studies on Nutrition of Carp-fry.
3. Consumption of Oxygen

By

Keiichiro SYAZUKI and Kazuhiko HAYAMA

Amount of oxygen consumed by fish is not only of great importance for
estimation of threshold level of necessary food supply and suitable density of
cultured fish, but also for general culture technique.

In attempt to measure oxygen consumption of carp-fry (below | gram in body
weight) either starved or fed by using apparatus of running water type (Fig.
1.), and also to find out of oxygen consumption with differences of water
temperature, body weight and protein content contained in food-stuff experiments
were carried out.

The results obtained are as follows:

1) Oxygen consumptions, per mg/kg. 24 hour, of carp-fry starved for 2-—
10 days and for two months respectively were 10320 and 4560 at 23° + 1°C of
water temperature (Tables | and 2).

2) Q1o value of carp-fry starved for two months was 2.1—3.5,

3) It was found that oxygen consumption of carp-fry attaind a maximum
value within 1—2 hours after feeding, but decreased more and more after that,
and it became nearly constant after 12 hours : and it was the same as that of
carp-fry starved for less than [0 days (Fig.3).

Accordingly the total oxygen consumption, per one day, of carp-fry after
feeding can be calculated generally by the next formula.

( A-ff§~54~+ B) X12=0amg/g. day.

Note : A is a value of oxvgen consumption, per mg/g. hour, of carp-fry in
one hour or two after feeding.
B is a constant value of oxygen consumption, in mg/g. hour, of carp-fry as

shown before subsequent feeding : namely 12 hours after previous feeding.
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4) The oxygen consumption of carp-fry at 21°£2°C of water temperature
was made to increase about 17% by feeding.

5) In case of carp-fry fed on raw beef liver for 4 months, the oxygen
consumption during this period was 30—50 Cal/kg. day in terms of metabolic
energy, and the higher water temperature and the lighter body weight became,
the more the oxygen consumption occurred (Table 4).

6) It was recognized that the less the protein content contained in the
food-stuff became, the less the oxygen consumption of carp-fry resulted and
that the oxygen consumption of carp-fry fed on food-stuff of 60% protein

content showed abnormally greater tendency to increase (Table 5).
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Fig. 1. Apparatus used in the experiment. 150ce/45DE]T | FERIC I‘Z)Ct‘ﬁ <z
A ; Water-reservoir.

B ; Water-tank of constant temperature. b ¢ 2EAL, a ZEINT 1 EfEIC %
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HEE (mg/hour) T HICRTE Y T Table 1. Oxygen consumption, in mg/g. hour,
0.08~0.30g DM TIZ 0. 39”“0 d6mg/g of carp-fry fasted at 2341°C,
+hour ORFFT \Pl/j{]ié $0.B2RTe M1 [ - Average body
Hx kg 24054 D I AT 5 2 10320mg T;g‘;r weight (9) | 6 25 | 0.0 | 0.0
OOOmg(D()» 13593.5Cal. D#EE T fasting(day) R
1ﬁ¥~¢@b>%4%%Io«w¢ i 36Cal. | 5 0.45 | 0.45 | 0.36
Th oo FIRIKE.03g DL/ FEfE 4 0.39 | 0.40 | 0.40
BLERIC T3 2 P00 < Mk 6 H UG 7’5'5( 5 9.46 | 0.41 1 0.37
CHBTE L A TR b BT ° Sl I A
7 0.46 0.44 -
»0.08~0.30g OREAT 2 TA 750, .
“afr s 8 ~10H fj)mﬁ”ﬁ@l"{j“,{\‘/fjﬁjﬁf{ sk Average 0.42y | 0,424 Ofﬁfﬁ

Table 2. Oxygen consumption, in mgfg.hour, of carp-fry fasted for 8—10 days at various

temperature,

T Water temp. f
) " ‘ .
Average [ 29 -+ 1 2341 19 = 1
body weight(g) )
0.22 | 0.64, 0.60, 0.62 | 0.40, 0.44, 0.42 | 0.29, 0.32, 0.29
0.10 ‘ 0.60, 0.61, 0.60 | 0.45, 0.43, 0.40 ‘ 0.30, 0.28, 0.27

& OBIFRILEE 2 ZIC/RTIE O T, 20~30°C OBPHICHIT 2 Q1o DA 2.0~2.22 757,
29+ 1°C BER19& 1°C ity 5 1 kg, 245124 D O = 2 v — 2 BHIT 5 & £ & K51
Cal. K%y 24 Cal. & 723,
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Table 3, Mstabolic energy of carp-fry fasted for two months at various temperature in

Cal. [kg.day.

I 1
| Water temp(°C) 5 10 1 15 20 25 30
! o

Metabolic energy (Cal/kgeday) 2.94 1 6.30 i‘ 10.08 13.02 18.90 34.44
i .

2. BEEBOWBBEMNER  KE21£2°C It T0.1~0.3g ORI A4 RO REILZ O
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Fig. 3. Variation of oxygen consumption
. ) . ITOTHEITE 2
after taking a diet at 21-+2°C, FEE < o

; Maximum value, _.
® (A%BJrB)XiZ:Ong/g - day-- (1)

A ; Minimum value.
I

% ; Mean value of six experiments. 0.1~0.3g OFERID KR £2°C TR
51 EIOBENEE ()R VERT 5 & 9.84mg/g THMEED 8.40mg/g 1T~ T
1.44mg, HIBITT%OWNE RT, B L VBRENBRSEAT 20, MEEOIEEE
RUBNER O EEIERICL 2 5D ThH b, FIOEMAIEFOREMER L DAHEL KD
Blfalk kg, 1O%MDE 34.4Cal. b5 ARIEER 5g WOOTMEORBANHE 2
AEB24m AR & bokw, 24~25°C IR A (R & LT 30Cal /kg day &35 1%
1, ILOERBIRD AN RO BRI B OB L D [l — Tl He i Lo, ARBRER
P AEMRZOERACUAL TR 2EM T 5 £#939.5Cal. /kg-day &£72 D, GHIKOHE
W HERTA SV, v s/ hNInicd EHET 2,

Table 4. Oxygen consumption of carp-fry fed raw beef-liver.

Time after | No. of |Average| Water Ongz;:;%ent;;mil;;nzd bzit)\:v:eannd Oxygen Metabolized
SF?;;;:; fich Wb;g?:t temp. after feeding (mg/g.hour) consumed energy
(day) tested (g) (°C) before after (mg/g.day) | (Cal./kg.day)
2 10 0.11 221! 0.396 0.655 11.06 38.71
15 10 0.18 2441 0.430 0.611 11.7% 40.99
20 7 0.22 2141 0.357 0.645 10.37 36.23
35 7 0.27 2641 0.518 0.686 13.44 47.0%
70 5 0.62 2841 0.609 0.751 15.47 54.16
80 5 0.75 2441 0.386 0.614 10.63 37.21
110 5 1.90 2141 0.324 0.469 8.65 30.28
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Table 5, Oxygen consumption of carp-fingerling fed food stuff of various contents of protein

in mg/g. day.

; Diet No. ] ' ; ’ ‘ ' Water
o I 1 II II IIr | IIT IV | 1V Vv temp(°C)
-~ Content of |- -— —
. protein
Time after (%)
start of 58.95 60.31| 46.32 48.94) 25.56| 30.24| 16.66| 22.24] 72.50
feeding (day) e
13 14.41) 13.86/ 12.58/ 13.18! 11.65 '12.28 10.87] 9.55 11.71 2441
20 ‘ 13.84) 12.91] 9.78] 9.66| 9.24| 9.67| 8.94, 9.16/ 10.35 2041
é 35 ‘E - — *) 13.24] 14.03! 12.99] 12.94] 12.14 13.44J 26741
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