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HRZE, WESiRe IR, BAHE, S, AP
BRI, EREMAK LA, T E A
(Bl BB, 1996) o BRIk T it K I A 77 5 3 28 Ff o5 %
W FREAERIER | BT, AT AR TS 5
SRAIGE DX, B BR BB R (VR R IR R 2 R I AE
HhE) RGO (4-11 ) AR B 2 e 2 0 A= Wi ik TR
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7 ¥ 7K A 7 5 3 A v B S R R PR — Tl )
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Fig.1

Monthly variation of average daily weight gain of fouling macroalgae in different depth

T 6 A 15 H-7 A 15 B G &, (Ur LR — P HERE,
P, X BRI B rp T S R 2 P A B HE A R AU o AN B3R 22 5 1135 (P<0.05)
Due to the typhoon in the test sea area during 15th June to 15th July, only one frame in the upper layer remained, as the result, the
data of this frame were applied to other different layer frames. Different letters indicated significant differences (P<0.05)
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11 A 14 H=Z2¥EFAEEP>0.05), HFRE .
AR A 2 H K 22 R 3, 8 H 7 H-
9 H 14 HEFRIBEN, #2082 H ¥ K 48R E
T HALA Gy NI E R H M E RS, HA
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BA A A AP AR G EE L 1.
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22 BEREATERETFANELANBRENR

3l

23CHMET, BB T Ak 2 4R fe 1
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4 KA A MR K(2.31£0.15) mg/(g-h), Hrp, 2
71.43% TR, 11.69%FH FA K & 2 75 a9
W2 T FE 100 HEARR=11.69 ZEKH#+10.82 2&fHfi
+6.06 HEMHAR+71.43 FCUHR” AT IE . SARE
R LA i i i s, HEMRR 19 o Eedse /), R
F M 1) L FE R T 38 Ak

23 ERETFEE 61 ANEKBRAREMKER
HRHIXTEE

M6 Arfj-11 Ay s iE v A K kA
(# 3), HAKZKEZmIIR, 72BN BOF- 7K
ey 24°Cry, H¥ISKEFHEERS, 5 0.91 mm/d,
MOEHKIRRER] 17°CHE,  H YR R H 343 & A
P EBEARAE, 4390 0.08 mm/d F1-0.03 g/d, 7Kil
WEny 8 A7 H-10 A 14 HIFE) B 2E K de e,

R 1 6-11 ARAEHE LB MR E LML

Tab.1 Species of biofouling in cage culture area of Chudao, Sanggou Bay from June to November

SEES AT B Experimental period

ik Species 6 H15H 7H 16 H 8H7H 97 15 H 10 H 15 H
-7H 15 H -8H6H -9 H 14 H -10 H 14 H -11 4 14 H
g3k 41 P. telfairiae + + v N
BY SIS Ciona intestinalis n

T TR B, </ Fon B B, B SRR R R

Note: “+” represented presence; ““/” represented absence. The more “+”, the larger number

®2 RBCEHTEHREFEIMNELAMBRRABEE(N=3)
Tab.2 Data of feeding and metabolic physiology of S. oramin and its feeding of P. telfairiae at 23°C (n=3)

TEHIR BEEK C. HEEF FR FEEK F. FEAR OR WP 6k Re HEZR NR HERR Uc
[mg/(g-h)] [mgC/(g-h)] [mg/(g-h)] [mgC/(g-h)] [mg/(g-h)] [mgC/(g-h)] [mg/(g-h)] [mgC/(g-h)]
10.91+0.69 2.31+£0.15 1.90+0.21 0.254+0.03 5.16£0.13 1.65+0.04 0.33+0.01 0.14+0.01
iR 71.43% I H K& Average daily length gain/(mm-d')

Metabolic carbon O H¥yE & Average daily weight gain/(g-d™)

=== 7K & Water temperature
12 - 130
g
HRETH & 1.0 25

Siganus oramin b= @]

Intake carbon Excretory carbon =2 20 %

HEKB 11.69% Y B g

Growth carbon ¥ = E‘

o 2 15 8

Koy ,__.E‘ 04 5

Zs 10 2

ZE0ERK 10.82% & 02 2

Faecal carbon 8 z

. . Z 0 5 R

K2 23°CHBEH T Ak L0 BRI
Fig.2 Carbon budget of S. oramin feeding -0.2 0
with P. telfairiae at 23°C &

BB T £ % PR 25 e S A K s 4 A R B
B 4), SR, EERRAE 80.28%-90.15% [H],
TEMHE B ERZM 8 H, BIERIAT] 81.25%,

SEHGT Bt Experimental period/(month-day)

K3 BBERE T AR T g H /i
Fig.3 Average daily length/weight gain of
S. oramin during the experimental period
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&l 4 ORI A 4 05 £ 0T B 2 B S T R o
Fig.4 Removal rate of fouling macroalage by S. oramin
in different month
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Gr i, 2010); Hk, PLHMAVA R F R, Dier
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ORI S AN LS 3o T SN (82 i a1 D0 (5 AN 54
BB, HEE Sk L RE S T B E T E
M)A KT 2, Pillans 55(2004) 23, #3511
(Siganus fuscescens)Xif A~ [7] 4 2 H% 2 18 £ 1 25 SRl
R, WXL B R A £ (Acanthophora
spicifera) Fl-7 IR IT. % (Gracilaria edulis) i1 £ fig /1 i
T R 9 1T M 3% (Dictyota dichotoma) . ] 3%
(Lobophora variegata) F1 4% 3 '] 42 H 45 F¢f ¥ (Udotea
argentea) (U EE 1, X 2 Fiar dE Y R s80R 43l 35 3]
54.16%H1 39.51%. X SEHF i Sy S0 05 1 A W03 B
AL T RGP A SRS

TSR A Y IR N BE R R A A A 2 T-Be,
W R, AT DL —28 T i v B A B i Sk
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major) 2 gk fa 5 X b, 2 Ffa B iR
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ZEFR+81.03 A A L Sl (CHEMH RS+ QA ) (FEm 55,
2007), 100 HEARK=13.99 A KB+12.34 Z&fHfK+8.33
Hett iz +65.35 AR (24456, 1998), XL 23°C R #E
B 06 Sk 20 AR I CSE AR 100 $ A ik=11.69
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I B A T R R AT ECON - KGR BE B T4
FEHAR TR oK, 5 2 008 A Bl 10 7= W HE S A
Ab, I FEOHFA K M RE R EA% . A EL DRI IR 1)
WEREE 0 H B3 8 0.27 g (B 14, 2008), 15 £ [
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A EEISARE AR LI R H A J R IEH K.

ENAMR Z T PR EhEerE Ak,
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BB R 0 A B BRI B BR R E 80%
DL, FE53 RO A S iE BRVE T, ] LA
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Biological Control of Macroalgae Fouled on the Net of
Marine Cage Using Siganus oramin in Northern China

LU Xuning'?, JIANG Zengjie**"”, FANG Jianguang®*, ZOU Jian®, FANG Jinghui?,
GAO Zhenkun'”, JIANG Weiwei', GUO Xiaoliang'?

(1. College of Fishers and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
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Abstract Accumulation of macroalgae fouled on the net of marine cage during hot seasons is one of
the major problems of the cage culture in Northern China. Biological clearance is an effective way to
solve this problem. In this study, Siganus oramin was used as the potential “cleaner” fish to control the
fouling macroalgae. From June to November in 2015, a series of laboratory experiments and field
observations were carried out in the cage culture area around Chudao in the Sanggou Bay. We investigated
the monthly variation of the biomass and diversity of fouling macroalgae in different layers, the feeding
activity of S oramin on the dominant specie of fouling macroalgae, and the cleaning effect of S. oramin
on the fouling macroalgae. The results showed that in the same month, the growth rates of fouling
macroalgae varied according to their layers; from 7th August to 14th September, the growth rate of
fouling macroalgae was significantly higher than in other months in different layers (P<0.01). Plocamium
telfairiae was the dominant species in this area. A carbon budget equation for the S. oramin feeding on
Plocamium telfairiae (100C=11.69G+10.82F+6.06U+71.43R) was constructed under the appropriate
seawater temperature. The initial average wet weight of S. oramin was (1.44+0.61) g and it reached
(45.3844.22) g after a 152-day cultural period; the growth rate was 0.26 g/d. The removal rate for fouling
macroalgae varied between 80.28% and 90.15% in the cage culture area. These results suggested that the
removal of fouling macroalgae was more efficient using this method and thus it could be used to control
the fouling macroalgae on the net of marine cages.
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