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Fig.1 The average test diameter of
different months old sea urchins on
three feeding models
Different letters represent significant difference, small letters
mean significant difference ( P < 0. 05) and the capital letters
indicate the significant difference (P < 0. 01 ) ; No letter or the
same letter mean no significant difference ( P > 0. 05 ), the

following notes are the same.
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Fig.2 The average live body weight of
different months old sea urchins on

three feeding models

F1 SHMEMEXTARARBERENERENFEEKRE
Tab.1 The SGRs of test diameter and live body weight of different months old
sea urchins onthree feeding models %

H % months old

10 ~12 12 ~14 14 ~ 16 16 ~ 18 18 ~19

2.58 £0.24% 3.33 £0.17** 1.88 £0.29B* 2.35 £0.35* 4.49 +1.01**
2.70 £0.32%% 3.20 £0.27% 2.25 £0.37%*  2.29 £0.22"* 3.67 +1.38**
2.03+0.31%° 1.96£0.44%° 1.10 £0.66"° 1.62 £0.56%" 1.19 +1.53"°

AR THAMRE
traits feeding models 6~8 8§ ~10
77 e 2. 7 ABb
SRR R b 1-9120.65
SGR of the E, 1.58 £0.594
test diameter E, 0.68 +0. 80P
Ab
TR A e E, 2.15+0.23%" 0.41 +0.16*
SGR of live E, 2.38 £0.24%% 0.44 £0.17°
body weight E, 1.74 £0.16% 0.38 +0. 14*

0.87 +0.15% 3.78 £0.29%* 3.39 £0.30"" 3.36 £0.36™* 5.88 +0.83*
0.90 +0.11%* 3.88 £0.19%* 3.81 £0.29"* 3.68 £0.26™* 4.72 +1.24*°
0.72 +0.12%° 2,17 £0.33%° 1.84 £0.815% 1.57 £0.74%® 0.56 +1.55%
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e

R T R, o ] R MEL P g 4R 2 90
F 20 JrFEA BT F WD, BEDRHEE S R 8L A 0
P e 7 B R R LA (P < 0.05) s 2 3%
(P <0.01) 01, FL X 2 $CHE IR i1 5% 0 76 1 39 )
FeBL— 0, AL PE IR A BRI (325 EA7AE— 25 5
E, BU T o I (0 0 7 A 2 2 5 T B, Bt
(P <0.01),7fi B, #s0H% 5 % F A% (P <
0. 01) 53 Fl FELARH45E 2 i i e v AL 1 A 4 5004
E, B B E 8 F E, BsL(P <0.01), 5 E, B
ABA B EXEF (P >0.05) B, B F M g 1
O P RS 035 B F B, Bt (P <0.05) 5B, fisk
FHRIHAOE IR AK S 5 B, B2 ROR B (P >
0.05) B, sk i 3 85 F iM% (P >0.05) ;35

F2 3MEREXTIEERNSERER
Tab.2 The gonad traits of sea urchins on

three feeding models

ok TS U HepE
- feeding female male
traits
models mean + SD mean + SD
E, 4.50 £1.20%° 4.87 £1.028°
A/-l-{ :ﬁ /
HE i 2 ‘f; E, 7.58 £1.21%  7.74 £1.954°
gonad wet weight
E, 2.66 £1.02¢ 2.32£0.75%
E, 10.49 +2.718°  11.27 £2.455°
| BB =% < /%
MME'_%( ’ E, 15.07 £1.84%  15.83 £3.01™
gonad index
E, 12.48 £4.334P® 12,78 £3,73ABP
E, 76.75 +4.44°  76.64 £1.715°
] K5y %
te B k# i E, 76.01 £1.29°  77.28 +1.67%
gonad moisture
E, 79.42 +1.96° 81.74 +1.65%
E, 62.57 £4.71*  69.96 +4.80"
SEEAE
‘ E, 60.65 +6.77*  71.44 +3.88"
L" (dark-light)
E, 65.74 £3.51*  68.44 +2.73%
E, 31.60 £2.61%*  28.07 £1.86"°
LI A
o E, 32.78 £3.07%  27.69 £3.927
a” (green-red)
E, 18.66 £1.515"  15.90 +1.825
E, 58.87 £6.54""  39.10 +8.58°
W
i E, 55.67 £8.48%%  36.48 £5.45M
b* (blue-yellow)
E, 25.94 +2.938° 19,75 £4 565
E, 11.88 +3.278%°  13.66 £2.585°
SEH 02
o @ E, 14.66 +3.54%8% 13,16 £2.995°
light yellow
E; 16.43 £1.90%"  18.52 +2 474
E, 8.80 £2.55%  12.91 +3.345°
L F >
) RERAE E, 11.50 £3.43% 12,94 £3.28"
light orange-yellow
E, 15.12 £1.83%  17.85 £2.75%

BN IRPERR A L7 R % 25+ (P >0.05) ,E,
BT MR A a” F1 b7 5 E, A2 7AW
F(P>0.05),E; BAMREEMTATME (P <
0.01);E, M T 04 IR BT € 15 o v 231 € 1) 7
Y g e/ i By BT B0 Ok, T T
114 22 S A5 A ) ) fR 45— 2, B, BESCTT f) 1 i I
P B TR IR B, 58 1 2 R S I R 0
Y945 E, BT JE 3 25 5 (P > 0.05) i i 2%
& T E; B (P <0.01) , i P 13 JH 22 80— i,
MA@ R R T B, BU(P <0.05), B # (K
T E, A (B E@ 22, P <0.05) 85 )5 & L
FES(SEHOIE,P>0.05),

3 e

3.1 AEMERMEN FE Bk ERE £ KNI
SEU A5 R RS 0] Hh ] Bk IE 2% AR
K Boe e fR B & R 0 A K LT3 A
Wl 2 (P <0.01) , 3X3ESE T FHRHZ 1 I8 (&
ERMEENZS . AR, W
AL RABVEES 8 K I T 7K 2B Bl A 1 10 355 1A K
FUA LT T SR AE RV R A LR R
I, B — P AP IR RN RE IR B X — R B 1k B
PRy R AR oK, SRR SE T X — Ao Ak ) B —
T B A 2 Yk SR TR DL, R BT +
52 DUASE X 1 IH 25 A K B B iy 5S4 RIS Jo 1
PP 82, H 2 50 Be ik 3 1 Ak B
K (P <0.01), 3% 5 Hoshikawa Z£"" 1 #F 5T WL
F— B, RV i R PR s 2l 4 1k R RE 8
FIRTHF R R, SR, LR 25 R IE R, S
PR A FE A SO BT A 08 AR KA 3 55 < il
BT g I 7e 12 4 O B e 8 AR KR S + 58
T DU 2034 T 3 22 5% (P < 0.05) , 14 ot & Y 4
TEARKRAAE 6 ~8 A 14 ~16 % 2 B B
BEMRT R + £ (P <0.05), Eddy
A I NS 0k J=F N GE =083l
AR FZ ), TA AR T AT, B A A AR
T & A RL R DS A 41 v JIE ) S AR I A G . AR
SLYRAE RN TA], AT RE A T, WA + SRR DUA A
THEIEE A R A, HEIREY P EA S ®2
BRI [A] 25 745 g h 88 18 & AN [A] . Kennedy
22T A A W S W T AR AR R 5
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0.05), ¥ fig 6 445 10 4 Ko Le Gall'™ A
Frantzis %' ) B 55 i 4§ H, 8 IR A 40 %
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i P R o = A R 5B B o7 e o~ AW
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AR A 3 T o ) 3k vt
3.2 AEEPRN X b E BB RR 2 A0 m
i 0p A

P i e E 2 S AR Ao, L A T
(FE B IR B AP iR K 3 ) 2 52 Wi g JIE 1T 3
ks By R P 2 SCIR A AT s, R
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PERRIK 3 ca™ b" eV 0 25 TSR 00 22 LT 3
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Effects of three feeding models on growth, gonad yield and gonad quality of
the sea urchin( Strongylocentrotus intermedius )

ZHOU Haisen, CHANG Yagqing ", LUO Shibin, TIAN Xiaofei, ZHANG Weijie, ZHAO Chong
(Key Laboratory of Mariculture & Stock Enhancement in North China’ s Sea ,Ministry of Agriculture,
Dalian Ocean University ,Dalian 116023, China)

Abstract. Effects of three feeding models on growth rates throughout the whole growth cycle, gonad yield
and gonad quality at harvest of the sea urchin Strongylocentrotus intermedius were studied. Six-month-old sea
urchins were selected and fed on three diets kelp(E, ) ,kelp + mussel (E, ) , maize + mussel ( E, ) to harvest.
The test diameter and live body weight of sea urchins were measured every two months. The gonad weight,
gonad moisture content and gonad color were measured at the end of the experiment. Results showed that: the
feeding model significantly affected (P < 0. 01) the test diameter and live body weight of the sea urchin
during its growth stage. The test diameter and live body weight performed as:E, > E, > E, among feeding
models. The feeding model significantly affected most specific growth rates ( SGRs) of the test diameter and
live body weight( P <0.01 ), which ranked as:E, = E, > E,. The feeding model significantly affected the
gonad yield and gonad quality at harvest( P <0.05 or P <0.01). E, [ female; (7. 58 +1.21) g, male;
(7.74 £1.95) g] was the optimal model for the gonad wet weight, followed by E, [ female: (4.50 £1.20)
g,male:(4.87 £1.02)g]. E,[ female; (2.66 £1.02) g, male; (2.32 £0.75) g ] was the worst model. E,
(female:15.07% +1.84% ,male:15.83% +3.01% ) was the optimal model for the gonad index, followed
by E,(female:11.54% +4.94% ,male;11.84% +3.70% ) and E, (female. 12. 48% =+ 4. 33% , male;
12.78% +3.73% ). E, and E, were the optimal models for the gonad moisture content and gonad color,
while E; was the weakest. Effects of the feeding model on male or female sea urchins were similar. The result
suggested that, S. intermedius can grow good test diameter by feeding kelp only. Animal protein can
significantly improve the growth rate and gonadal production of S. intermedius. Kelp + mussel model can be
applied to improve the culture efficiency of the sea urchin. Maize had no beneficial effect on the promotion
of the growth, gonad yield and quality of the sea urchin. Even if animal protein was added, maize + mussel
can hardly be an alternative feeding model in aquaculture of S. intermedius.

Key words: Strongylocentrotus intermedius; feeding model; gonad yield; gonad quality
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