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Consideration of the parameter indicating the food condition of abalone Haliotis discus hannai reared in a tank

HirosHi HOSHIK AWA" and YosHiyuki TAKAYA

Formerly: Fisheries Research Department, Hokkaido Research Organization, Yoichi, Hokkaido 046-8555, Japan

We investigated the relationship between actual food intake and the obesity level calculated from each weight (total weight,

soft body weight, muscle weight, and muscle dry weight) and shell length, muscle moisture content, muscle glycogen content

of Ezo abalone Haliotis discus hannai reared individually using raw kelp Saccharina japonica as bait and varying the amount

of feeding to identify indicators suitable for evaluating the feed environment of abalone fishing grounds. The obesity level

accurately reflected the amount of food consumed during a state of food shortage, however but no difference in food intake

was detected when the amount of food increased. However, the moisture and glycogen contents more accurately reflected the

amount of food consumed under a range of feeding conditions, from starvation to satiation.
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Fig.1 Temperature of the seawater used for Haliotis discus
hannai rearing experiments in 2014 (Experiment
1-1 and Experiment 1-2) and 2015 (Experiment 2).
The temperature was measured at seawater intake
equipment at 10:00 every morning.
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Fig.2 Sampling method and position for muscle and gonad
sampling of Haliotis discus hannai.
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Table 1 Initial size and condition index of Haliotis discus

hannai used in the experiment with four food-ratio

treatments (n = 16 in each treatment)

. Shell length Wet weight Condition index (CI)
Experiment Treatment

Mean + SD Mean + SD Mean + SD
0% 64.11 +2.34 37.83 +4.43 1443 +1.21
1-1 1% 64.19 £ 1.40 39.25+4.44 14.82 + 1.04
. 3% 64.11+2.12 37.90 +3.90 14.39 +1.32
5% 63.48 +1.25 3595 +4.11 14.03£1.18
0% 63.70 £2.39 36.09 +4.25 13.93 +1.10
12 1% 64.53 £ 1.75 39.08 +2.58 14.55+0.90
) 3% 6315191 36.80+3.77 14.60 + 1.06
5% 64.15+1.75 37.10 + 4.56 14.04 + 1.44
1% 68.13 +1.39 43.78 £2.87 13.84 +£0.67
5 3% 68.49 +1.39 46.35 +2.69 14.43 £0.73
5% 67.66+1.71 44.79 +£2.54 14.47 +0.70
10% 68.68 + 1.09 45.29 +2.55 13.98 + 0.63
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Fig.3 Food intake ratio of Haliotis discus hannai in each treatment group.
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Fig.4 Condition index (CI), Condition index of soft body (CIS), Condition index of muscle (CIM), Condition index of dried
muscle (CIDM), moisture content (MC), and glycogen content (GC) of Haliotis discus hannai reared in each treatment
group. Superscript letters indicate significant differences among groups (p < 0.05, Steel-Dwass test).
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Fig.6 Daily growth amount in shell length (DGA), growth ratio in body weight (SGR), and gonad index (GI) of Haliotis discus
hannai reared in each treatment group. Superscript letters indicate significant differences among groups (p < 0.05,

Steel-Dwass test).
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Fig.7 Relationship between the total food intake ratio (TFIR) and each parameter (CI, CIS, CIM, CIDM, moisture content, and
glycogen content).
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Table 2 Correlation efficiency between total food intake ratio and each parameter (CI, CIS, CIM, CIDM, moisture content,

and glycogen content) in three groups as the full model, without the minimum treatment group, and without the

minimum and next fewer treatment group with p-value for the correlation efficient

Full model Without "0%" Without "0%" & "1%"
r P r P - p
CI 0.597  1.894E-07 0.106 0.471 -0.044 0.8079
. CIS 0.681 5.768E-10 0.388 0.0063 0.041 0.8235
Experiment 1-1
Parameter CIM 0.493 3.44E-05 0.259 0.075 0.013 0.9412
CIDM 0.722 1.26E-11 0.538 7.94E-05 0.312 0.082
Moisture content -0.746  1.457E-12 -0.767  2.025E-10 -0.677 2.08E-05
Full model Without "0%" Without "0%" & "1%"
r p r p r p
CI 0.730  3.365E-11 0.557 4.78E-05 0.099 0.5947
CIS 0.788  7.484E-14 0.582 1.76E-05 0.209 0.2571
Experiment 1-2 CIM 0.792  6.956E-13 0.460 0.0011 0.323 0.0754
Parameter
CIDM 0.902 2.2E-16 0.820 1.63E-12 0.591 0.00046
Moisture content -0.924 2.2E-16 -0.874 6.25E-17 -0.692 1.56E-05
Glycogen content 0.848 2.2E-16 0.798 1.822E-11 0.578 0.00069
Full model Without "1%" Without "1%" & "3%"
r p r p r p
CI 0.517 1.66E-05 0.158 0.2930 0.172 0.3611
CIS 0.566 1.69E-06 0.246 0.0986 0.208 0.2692
Experiment 2 CIM 0.289 0.02252 0.007 0.9635 -0.042 0.8237
Parameter
CIDM 0.666 3.26E-09 0.455 0.00145 0.336 0.0694
Moisture content -0.801 5.65E-15 -0.748 2.30E-09 -0.611 3.30E-04
Glycogen content 0.800 1.01E-14 0.687 1.82E-07 0.508 0.00408

Bold letter shows the significant correlation (p < 0.05)
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