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Tab. 1 Growth, food consumption, apparent digestion rate, food conversion efficiency and feeding rate of
Apostichopus japonicus in different treatments

Treatments Ipitial l_~“inal Food congumption Specific growth Fooq gonversion Feeding rate Digestion rate
weight (g)  weight (g) [g/(d-ind)] rate (%) efficiency (%) (%) (%)
Fl1 24.26+£0.29 32.98+0.63" 3.29+0.03* 0.73+0.02* 6.31+0.18° 11.48+0.07 5.28+0.14%
F2 23.79+0.33  36.46+0.45 3.47+0.03° 1.02+0.01° 8.70+0.08" 11.5140.06  4.66+0.10
F3 23.84+0.33  38.30+0.40° 3.59+0.02° 1.13£0.02°¢ 9.59+0.13° 11.55+0.07 4.47+0.08°
F4 24.50+0.34  39.46+0.64° 3.67+0.06° 1.13£0.01°¢ 9.70+0.07° 11.49+0.02 4.44+0.11°
(P<0.05)

Note: The data within the same column with different letter are significantly different with each other (£<0.05). The same

below
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Fig. 1 The body composition of 4. japonicus in different feeding modes

Moisture was the percentage of wet weight of sea cucumber. Protein, lipid and ash were the percentages of dry weight of
sea cucumber
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Tab. 2 Energy allocation of 4. japonicus in different treatments

Treatments C (%) G (%) F (%) U (%) R (%)
Fl1 100 5.44+0.03* 50.55+0.02° 7.03+0.04% 37.01+£0.03%
F2 100 5.77+0.06 50.26+0.01° 6.69+0.03° 37.22+0.02°
F3 100 5.75+0.05° 53.17+0.06° 6.14+0.02° 35.36+0.04°
F4 100 5.74+0.09" 52.27£0.18" 5.940.06° 36.50+0.12°

C G F U R

Note: C: food energy, G: growth energy, F: feces energy, U: excretion energy, R: respiration energy
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Effects of Feeding Frequency on the Growth, Biochemical Composition and
Energy Budget of Sea Cucumber Apostichopus japonicus

FANG Jinghui'?, LIU Xiangquan' , ZHAO Haifeng', WANG Sheng',

WEI Xiumei', FENG Yanwei', LIU Yihao'

(1. Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Resource and Environment
Research Institute, Yantai  264006; 2. Key laboratory of Sustainable Development of Marine Fisheries, Ministry of
Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract The relationship between the feeding strategy and the growth of sea cucumber
Apostichopus japonicus has been an important issue in aquaculture, but the study on the optimized
feeding frequency was rare. We conducted a 40-day experiment to identify the best feeding frequency and
the mechanisms how feeding frequency affected the growth, the biochemical composition and the energy
budget of sea cucumbers. The sea cucumbers were divided into four groups according to the feeding
frequencies: F1 (1 time/day), F2 (2 times/day), F3 (3 times/day), and F4 (4 times/day). Each group had 3
duplicates. The artificial feed was made by authors themselves. During the experiment, the unfed feed and
feces of sea cucumbers were collected then dried at 70°C. The food consumption, initial body weights and
final body weights were recorded. The results showed that the F3 and F4 grew faster and their final body
weights were significantly higher than those of F1 and F2 (P<0.05). Food consumption increased along
with the feeding frequency. Food consumption of F4 was 3.67 g/(d-ind) which was the highest among all
groups. Food consumption of F3 and F4 was significantly higher than that of F1 and F2 (P<0.05), but
there was no significant difference between F3 and F4 (P>0.05). The food conversion efficiency increased
along with the feeding frequency and it was 9.70% in F4, but the digestion rate showed the opposite trend.
The feeding frequency did not much affect the biochemical composition of sea cucumbers. The remained
food energy in feces was more than 50% of the total food energy in all 4 groups, and it was significantly
lower in F1 and F2 than in F3 and F4 (P<0.05). The proportions of food energy consumed in respiration
in F1 and F2 were higher than those in F3 and F4 (P<0.05). Our data suggested that the optimal feeding
frequency was three times per day for sea cucumbers reared indoors. The poor growth performance of F1
may be caused by their high excretion and respiration expenditure in energy.

Key words Apostichopus japonicus; Feeding frequency; Growth; Biochemical composition; Energy

budget
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