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Effects of flow velocity on behaviors and growth of the sea urchin Mesocentrotus

nudus
SHI Dongtao, ZHAO Chong ", YIN Donghong, CHEN Yang, CHANG Yaqing

Key Laboratory of Mariculture & Stock Enhancement in North China's Sea, Ministry of Agriculture and Rural Affairs, Dalian Ocean University, Dalian
116023, China

Abstract: Sea urchins play an important role in the regulation of the structure and function of the kelp bed ecosystem.
Effects of flow velocity on feeding behavior and growth can improve our understanding on the ecology of sea urchins. We
studied the survival, growth, feeding behaviors of the sea urchin Mesocentrotus nudus exposed to different flow velocities (2
em/s, 10 em/s, and 20 cm/s) over 49 days. The flow velocity significantly affected the growth of sea urchins ( test
diameter ~20 mm). Test diameter and body weight of sea urchins were significantly lower in the high flow velocity group,
while the survival was not significantly affected. Significant differences in body weight and test diameter of sea urchins were
observed in the 2" and 3™ weeks after the beginning of the experiment. The long—term unidirectional water flow significantly
affected food intake ( P<0.001) and foraging behavior (20 cm/s, P=0.004) of M. nudus. However, Aristotle’s lantern
reflex was not significantly affected by flow velocity (P =0.113). Flow velocity significantly affected the adhesion of M.
nudus at 10 em/s (P < 0.001) and 20 cm/s (P < 0.001) , inhibiting the foraging of sea urchins. Consistently, the flow
velocity of 20 cm/s significantly weakened the righting behavior of sea urchins compared to 2 em/s (P=0.02) and 10 cm/s
(P=0.03). Therefore, the sea area with a perennial flow velocity of 2—10 c¢m/s is suitable for stock enhancement of sea

urchins. This study provides referable flow velocity information for better understanding the ecological habits and stock
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enhancement requirements of sea urchins.

Key Words: Mesocentrotus nudus; flow velocity ; behaviors; growth
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A7 R T DR/ DN SRR 10 FELHE B TAE ) R ) AR A E UK S i T i A IR B R sk = 0, Ik, AR
SCHRHEIA WF 5 RN X H RS0 E 10 em/s A1 20 em/s ARSI h RIS H 2 em/s O A SR8 X BRI
T, ARSI FENEIT T OCRERIEAN 1) AR B B AEAF ARG B0 5 2) 7EAN R E T 39 58 B 1
h53) AEAN R T A LR AR IEAT O o ASBIFTEA B T — 2 B A At o o Ve ) RV Sy i — 2
i RE A T B 0 I PR SR B 25

1 HESF®

1.1 i/H

AT OGRS IE 2 R I8 T R TT &ML B % (7648 = (21.57£0.14) mm, 7¢ 7 = (10.12+0.10)
mm, KH =(4.19£0.08) g) . SEEHTHERALE IR T RO AR FRAL I7 g /K IG IR 58 T S0 %, Sa (i T AR 2 4
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Ko WA 2 em/s B IR 8 3 K 2 0 2 KT 10
em/s F120 em/s(P=0.007 1 P < 0.001) , 1fij J5 i & &
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Tt S 2 T Y JIEL ) A ARG B B ) (1L 6) o 7R
10 em/s F1 20 em/s T, i AH AR 457 R RS B s ] 1 25K T B4 SEHEEET 2 an/s i, EEDSBEEE
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20 em/s HZAITC & 2 5% (P=0.051)

£ 1 AEBHEEE 2 cm/s,10 em/s F1 20 em/s FET 7 B RMER SEE (P HARES)
Table 1 Test diameter and wet body weight of Mesocentrotus nudus at flow velocities of 2 cm/s, 10 ecm/s, and 20 cm/s within 7 weeks ( mean+
SD)

P Fefe REE WHE N
Flow velocity/ (cm/s) Test diameter/mm Sig. Body weight/g Sig.

SR Week O 2 21.53+1.04 0.398 9.84+0.69 0.520
10 21.39x1.24 10.30+0.84
20 21.77+1.42 10.22+0.96

%51 & Week 1 2 22.45+1.04 0.175 10.28+0.67 0.226
10 22.7+1.32 10.57+0.77
20 22.18+1.39 10.44+0.88

%5 2 J&l Week 2 2 23.37+1.01 0.743 11.04+0.72a 0.015
10 23.19+1.17 11.06+0.68ab
20 23.15+1.24 10.75+0.81b

% 3 Jil Week 3 2 24.45+0.93a 0.002 11.36+0.68a 0.001
10 23.88+1.13b 11.19+0.89a
20 23.41£1.34b 11.23+0.83b

45 4 & Week 4 2 25.36+1.04a 0.001 11.74+0.80a 0.001
10 24.61£1.33b 11.37+0.57b
20 24.17£1.43b 11.36x1.04c

%55 JH Week 5 2 25.92+1.06a 0.002 11.60+0.86a 0.001
10 25.44+1.24a 11.92+0.80b
20 24.50£1.73b 11.05+0.83¢

%5 6 Ji Week 6 2 26.91+1.25a 0.001 11.74+0.77a 0.004
10 25.75+1.54b 11.39+0.86b
20 24.86x1.78¢ 11.16£0.79b

%57 J5 Week 7 2 27.22+1.17a 0.003 11.83+0.62a 0.005
10 26.13+1.49b 11.49+0.85b
20 25.35+1.87b 11.34+0.82b
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JCHRERE IRAEAS (R T 0 B 2 i () A 7E B 35 25 5%, 76 20 em/s YLk, ¥ IH A9 56 £ Ief () 1 35 2 T HE
2 em/si (P=0.004) fHZLE 10 em/s F1 20 em/s 2 W] JC i E 22 57 (P=0.200) (K 6) .
25 HI8ms

WH O ATE 2 cm/s,10 em/s 1 20 cm/s R FI0E#E 25 (H2FE 20 cm/s TR T WA R B X
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Fig.5 Weight gain rate, specific growth rate and food coefficient of Mesocentrotus nudus at flow velocities of 2 cm/s, 10 cm/s and 20 cm/s
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R (2 em/s, 10 em/s F1 20 em/s) XSG EREK I IR A A4 17 AR AT B2 0, Ryt — A5 ) B Vg E R 6 14 7
38 B e 2 %
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Fig.6 The behaviors of Mesocentrotus nudus at flow velocities of 2 cm/s, 10 em/s and 20 cm/s
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