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Relationship between Food Consumption and Growth of Adult Walleye
Pollock Theragra chalcogramma in Captivity

Hideo YosHIDA*? and Yasunori SAKURAI*?

Food consumption rate and growth rate of the adult walleye pollock were measured at dif-
ferent temperatures (2~7, 4-10 and 9-15°C), body sizes (33-35, 35-39 and 39-45 cm) and foods

(juvenile walleye pollock, squid and sandlance).

1. The amount of daily intake indicated peaks at intervals of 5 days.
2. The efficiency of assimilation was almost constant for range of temperature and body
size, and for each food item adapted in these experiments. However, the efficiency of dissimila-

tion increased with the increase in temperature.

3. An empirical linear equation was established on the relationship between daily feeding
rate (R) and daily growth rate (G) at 2-7°C: G=0.370R —0.225.
4. Body weight and condition factor increased linearly with increase of ration, but body

length increased asymptotically.

5. Estimated food requirements of adult walleye pollock was 1.1%; of body weight per day.
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Fig. 1. Surface feeding by walleye pollock in
feeding experiment.
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O TH - 1o AEHEFOKE, EHOELE,
1979 ££Ci3 2~15°C, 31.4~33.8%¢, 1980 £ETit 4~
7°C, 31.9~33.7% Th-tco ERHMEF, BEROBE
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Table 1. Experimental details of walleye pollock
Mean Mean Mean
Experi- Duration No. of water average average
mental Dates fish temp. body length  body weight Food***
number (range) (range)
day “C mm g
79 Exp. 1 1979 51 16 4.28 400.0 482.4 S SL
7 Mar.-26 Apr. (35)* (2.5-7.0)  (356.5-442.0) (379.0-664.0) JW
79 Exp. 2 1979 27 14 7.16 — 494.5 SSL
26 Apr.-23 May (4.1-10.3) (388.0-736.0) JW
79 Exp. 3 1979 27 11 11.15 — 533.2 SSL
23 May-19 Jun. (8.9-14.8) (348.5-748.3) W
80 Exp.1 1980 25 5.51 W
22 Mar.-16 Apr. (23)** (4.5-6.0)
Small fish 10 337.4 270.6
(326.0-348.5) (192.3-380.3)
Median fish 12 363.3 335.2
(350.5-388.3) (245.0-432.0)
Large fish 10 413.3 552.5
(394.5-446.5) (388.5-703.8)
80 Exp.2 1980 25 5.70 SL
16 Apr.-11 May (4.5-7.0)
Small fish 9 341.4 308.7
(330.5-350.0) (257.5-388.5)
Median fish 12 365.2 379.6
) (349.3-392.5) (222.8-494.8)
Large fish 10 416.7 621.6
' (397.0-448.5) (470.5-839.5) ,
* one fish, ** seyen fishes, *** S: Squid, SL: Sandlance, JW: Juvenile walleye pollock.
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Fig. 2. Ingestion rates of walleye pollock in
80 Exp. 1, 2.

it 4~10 B (¥ 5 B) MROBH CEAENELR
1 (Fig. 2),
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Fig. 3. Relationship between daily feeding rate and daily growth rate of walleye pollock (BL:
357-442 mm, BW: 349-748 g) in 1979. Curves indicate 95 9; confidence limits.
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Food: Juvenile walleye pollock Food: Sandlance
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Fig. 4. Relationship between daily feeding rate and daily growth rate of walleye pollock at 4.5~
7.0°C in 1980. Curves indicate 95%; confidence limits.
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Y=0.038X +1.194 Y=0.607X ~0.118
)( N=49 (X>1) N=69 r=0.494
s a r=0.021 (P>0.5) {P<¢0.001)

631X~ 0.785
9 r=0.842
(P<0.001)

ys Weight increment (g)/day Body length increment (mm)/10 days

e Y=0.240X-0.151
hd N=69 r=0.878
(P<0.001)
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Fig. 5. a, Relationship between length increment/10 days (mm) and daily feeding rate. b, Rela-
tionship between weight increment/day (g) and daily feeding rate. c, Relationship between
condition factor increment/10 days and daily feeding rate.

BRARB S hicb DL EL RS, #EN+IEFLD WhEBbhb,

hicfEfkicssit 2 5 B oL, X 4~7°C wkiF 3 BEBLRROME R, FFEROKE, i
RV EAT A E TR L — K L (FH, K% IVGEORENTCII—ELEL bh, AEROAGKL
), BokEoEss AMEAED BHELBEELT  RAv 1 XOXMEE# 5 HREORLRD L 3iSH UE



768 CHE B

Table 2. Slopes (a) and constants (b) of regressions of daily growth rate on daily feeding rate
calculated from regression equations of the form G=aR—b where G=daily growth rate
(rate in percentage of amount of daily growth to average body weight) and R =daily feeding
rate (rate in percentage of daily ration to average body weight)

Experimental N Slope Constant Intercept . Correlation
number (a) (b) on food axis coefficient
79 Exp. 1 16 0.3901 0.2102 0.5388 0.906
(P<0.001)
79 Exp. 2 14 0.5283 0.3930 0.7439 0.760
(0.001 <P<0.01)
79 Exp. 3 11 0.4451 0.3483 0.7825 0.874
(P<0.001)
80 Exp. 1 Small fish 10 0.4252 0.5298 1.2460 0.929
(P<0.001)
Median fish 12 0.3739 0.2975 0.7957 0.950
(P<0.001)
Large fish 10 0.3786 0.3373 0.8909 0.949
(P<0.001)
80 Exp. 2 Small fish 9 0.4434 0.3056 0.6892 0.894
(0.001 <P<0.01)
Median fish 12 0.4559 0.3397 0.7451 0.866
(P<0.001)
Large fish 10 0.3388 0.1368 0.4038 0.792
(0.001 <P<0.01)
79 Exp. 1
80 Exp. 1,2 69 0.3677 0.2252 0.6088 0.920
(except 80 Exp. 1 Small) (P<0.001)

Thot, LL, BAERIKBCHENEMTLZ LA
RE NI,

80 Exp. 1 o/EIEA:, ORI S 80 Exp. 2 &4k
RHLOBEVHERMCEREYE L, A7 74T
PROBEOI R ) —Mxl1g¥h 1ClTHB* 1 H
TOERSTERERIIC X > Tk ) OBk H B
M, ~=FHEBECKT B~ 7 v Trachurus japonicus
(1.10~1.18 Cal/g%.*®) L A H = DBARFPYOrY
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12Calg &Y, AXr v ASHBIDL I e Y —{f
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»A (300 H) LT, KR2~7Cieki?s 1 HEY
DEWMERELZRDD &L, FED 1.1Y Licd,

PLEORER, WY TOEN, EE, RESCETS
=R AF B A ERTRW, EETORNBOLRE
BEUNLBERELLLILENTES,

E3 #
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Table 3. Estimates of minimum annual food requirements of walleye pollock, haddock, cod

and mackerel

Species Walleye pollock Haddock Cod Mackerel
This paper JoNEs and EDWARDS et al., 1972 HATANAKA and
Data source YAMAGUCHI and HisLop, 1978  Jones and Hisrtop, 1978  TAKAHAsHI, 1960
TAxAHASHI, 1972 JonEs, 1978 Jones, 1978
Age 4-5 4-5 2-3 1-2
Mean weight (g) 477 521 1126 461
in nature (Range) (379-574) (440-602) (565-1686) (318-605)
Water temp. in % o
experiment (°C) 2.5-7.0 8.9-14.8 12-13 13 16 16.9-19.4
Mean weight (g)
in experiment 446 533 500 655 655 371
Equations G=0.370R G=0.445R G=0.326R G=0.38R G=0.38R G=0.080R
—0.225 —0.348 —0.191 —0.302 —0.389 —0.346

Annual growth
increments (g) 195 195 162 1121 1121 297
Annual food
requirements (g/yr) 1586 1792 1611 6216 7157 10990

9 FRREAHTCHAB L, BRELREEORKERD (1947) .
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