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(Fhe s A5, 2005), HAT, ENCA 2 5B FHEk
I T RSy, EEEPTAYH(EESE,
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AR W TEIE A IERE U W (Sargassum thunbergii) i) 4 K45 121

Bt i, H e B i AR5 20 . R8I RURB B )
R A 40 B A T (AR 75 BT A, 2005; IR GEAE, 2006),
RS B 2 A 0 B AR 25 A i = R BRI SY o AR S BT
SRV BUR R A R vl B0 B A R S A
HEAT T AHSE, B AL B B B R i R P B s A i
PR | B A SRR, S is B AR W B R 42 it 2
WA

1 M5 RFE
1.1 ##

SR B S RO 2014 4F 4 A Ha)IE LT
WA W T Sk B A0 AR D B AR AR O SR
Z14%(100 cm x 50 cm), BT 15 kg, [AATL
ANWEARKIEEH, 4 24 h Kigisk, FHAILAE
TR S KA BRA ], TR H BT R I7E 1 X i
TIFRAE . FRIEIGIX KR 6-8 m, LG X AL
666.67 m’,

12 FHix

5 A T )T TR R O 35625, 4000 1x DL Btk
T T B AL 1 2R R (PME T4 45, 2006), BEIARTE
BURKZ IR . ORI R 35 07 ik A7 5%, R
v R P o B EE T RS L, R SR A BTy
AR TIRIXR)Z . T RO, K
A 3m, HAEHN 0.5 cm, ST 34 X RER N —E,
R ICTE 60 F5. AL 4 S2LLR AY BUR 18 5% W) 350 0K
Hom— FHgg L, 0k 4 UL LR 4 305y
K, HABT T Je 2 Hfl 48 I, 666.67m> S2H0 i X I
FEAH R 3 300 4¢

TESZEIIE], FERE 10 d REE 1 RAES, BUCR
B30 %, HEMEAYE, WaEskERARKE . W
B ARFEFCR R, R R iR s R A 4 A T R
MEZ5H T, FH 70%FERE & WG LR, RAFT

ACHIVKER, DLE&aR%E. REMEARNE T 60C
HEAR AL T 48 h, Wi fR T8, JH YSI-Pro10(3E )
DR XA BE R F OKIR . R4 . EREE RN pH). R4E
KRR, He MR Ol WL ) (GB17378-2007) 223K
AT, S BPRFHR RN AL . -l R A
FAMAENE NHye-N, NO;-N Fl NO,-N, R w4
PRI AE PO,-P. Nl JCHL A (DIN)HE BE S NH,-N
NO;-N Fl NO,-N ¥ & 2 Fil
1.3 itEAE

R TR o ek T E SR EN E, fred
KRNI A5

78 M K % (Specific growth rate SGR, %/d)

=(Inm~Inmy)/t X 100%

K, mo AR URBE A T () 5 m, R SR SRR
PR LT I (g); ¢ NS RREE ) KA
1.4 EIELE

K1 Excel 2 BLEHE N2 2l B, Bl TV 34908
+hR1fE 2 (Mean+SD)E R .

2 RS54

21 RAEFREBRXMERFEN

WX ABE R FAE L 1. WNE 1R H, 4 A
21 H/KIREEN 104°C, BifFRES LIHES, R
67 dKIE ETH 1°C, 6 A 24 HAKIR#ET 20°C, IKEL
fEIXE] K 7.15-9.78 mg/L. £hBEPRFFLE 31 o hi o MIX
pH 7E 8.01-8.26 Z [A] 54k, . DIN ¥ FE7E 4.17-14.86 pmol/L
ZIA], PO4-P ¥ FEAE 0.20-1.23 pmol/L Z ],

22 REBREK#ZL

FUB MR K AL LA 1, B 1 Aaf LA Y,
4 H 21 H-5 H 30 HAME, @AKo, |

®1 XEEBXKE. BESR. HE. pH. DIN, PO,P HEH
Tab.1 Variations in the temperature, dissolved oxygen, salinity, pH, DIN and PO,-P in the experimental area.

HIBIH-H) K i WA HhEE - DIN PO,-P
Date(m-d) Temperature(C) Dissolved oxygen(mg/L) Salinity P (umol/L) (umol/L)
04-21 10.4 9.78 31.04 8.26 9.64 0.45
04-30 12.1 8.23 31.54 8.07 14.86 0.65
05-11 14.6 7.69 30.78 8.01 10.03 1.23
05-22 16.2 7.56 31.12 8.12 5.63 0.64
05-30 17.1 8.34 30.87 8.21 8.51 0.77
06-08 18.4 8.12 30.75 8.14 4.17 0.67
06-24 20.4 8.96 31.00 8.17 7.14 0.35
06-30 21.4 7.15 31.02 8.04 6.32 0.20
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Fig.1 Changes in the algae length and reproductive
tissue length of S. thunbergii
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Fig.2 Changes in the wet weight and dry weight of
individual S. thunbergii
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Fig.3 Changes in the wet-to-dry weight ratio of
S. thunbergii
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SGR=—0.44T"+13.157-93.93 X 100% (R*=0.8375)
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Tab.2 Changes in the specific growth rate and temperature

FRIH REREK K
Days(d) SGR(%/d) Temperature(C)
10-20 3.75 13.4
20-32 4.09 15.4
32-40 4.32 16.7
40-49 1.04 17.8
23 MiEEY

R R, RUB BRI & ALY BETE s &R
B, BEEAYF IR BE . NI, K
Jasht . ARy . WoshW R4 sh . JL5E R
R E AW 16 Fh(EE 3).
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Tab.3 Macro-fouling species on the surface of S. thunbergii from April to June
A speies Az oy m K speies Aoy m
LB ¥ Sargassum spp. + + ++ WS Styela clava / + +
W S. japonica / + + H A& /K B Paranthura japonica / / +
i Ulva linza + + + 163445 . Hydroides elegans / / +
KA 2 Ulva lactuca / / + KUV Lumbrineris japonica / + +
LG Mytilus gallop rovincialis / / + Bk Halocordyle disticha / / +
FifLES DI Chlamys farreri / / + BEE IR Ampithoe sp. + ++ ++
ZJRFEFTF R Caprrella acanthogaster + + + W48 Pachychalina variabilis Dendy / + +++
BEEEWERY Ciona intestinalis / + ++ W i T £1 £, 01 Eggs of A. anastomella / + +++

T FRORIEL, 7 FORBA I, 47 MR EOR R

“+” denoted presence;
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Fig.4 Changes in the wet weight of biofouling and
the percentage on S. thunbergii carrying biofouling

04-30 06-30

3 it E4Eid
3.1 REEFEMNZWETF

TREEXT U B AR FE(PME 4R, 2006) . AR (B
5, 2008) 4 M RZ A, Kl A LR BE SR A 1 B
K. SEHEEA T, KRR 10-20°CHY H 44 B
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Tab.4 Growth characteristics of S. thunbergii in different areas

B Weihai 5% Qingdao  J&¥F Weihai  Bi¥#F Weihai K% Dalian g Weihai
HuIX Area A Month
3-7H 36 J 3-7H 3-7H 4-11 H 4-6 1
Mar. —Jul. Mar. —Jun. Mar. —Jul. Mar. —Jul. Apr. —Nov. Apr. —Jun.

I KIHK Max average length(cm) 73.7 38 79.1 90 60 112
ik Yield (kg/hm?) 28800 / 25200 22500 / 43950
EE =g
Lﬂﬁiﬁ(mf; 5 12—-18 12-18 10-20 / / 10-20
Suitable growth temperature (‘C)
FT-IRJE Decline temperature (C) 20 24 / / / 21
JATE 2K Seeding falling-off rate(%) 8.7 / / / 4 10.3
27 3k References JR K 4 LB A B EAM A T4 BN

(2006) (2013b) (2005) (2013) 2011) This study

I RIRAT S

“/” denoted absence of statistical analysis
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The Growth Characteristics of Long-line Cultured Seaweed
Sargassum thunbergii in the Sanggou Bay

CHEN Jie'?, ZHANG Jihong®", LI Jiaqi®, ZHANG Yitao™*, SUI Haidong'?,
WU Wenguang®, NIU Yali*, GAO Zhenkun'?

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071 ; 3. College of Fisheries and Life Science, Dalian Ocean University, Dalian  116023)

Abstract Sargassum thunbergii is a widely-used seaweed feed in aquaculture of sea cucumber in
China. Due to the large consumption in the rapid growing sea cucumber farming, artificial cultivation of S.
thunbergii has become a popular option, and better understanding of the growth characteristics of S.
thunbergii is essential in establishing a highly efficient maricultural technique. Here we studied the
growth characteristics of long-line cultured S. thunbergii in the Sanggou Bay in April to June of 2014. The
species and biomass of biofouling attached to the seaweed were also investigated. The results were shown
below: (1) S. thunbergii survived and grew well in the Sanggou Bay and the maximal SGR (specific
growth rate) reached 6.10 (%/d) at 10-17°C. The optimum growth temperature was 14.9°C according to
the relationship between the temperature and SGR. (2) Starting from May 10", the reproductive branches
could be observed and most of the mature sexual reproduction appeared when the seawater temperature
reached 20.4°C. (3) At this stage, the maximum thallus length of S. thunbergii was 187.05 cm, and the
maximum average length was 112.31 cm. The ratio of wet-to-dry weight rose from 0.147 (in May) to
0.189 (in June). The estimated total production per hectare was 43.95 t in wet weight and 8.25 t in dry
weight. (4) Sixteen species of macro-biofouling were identified and the dominant species were
Pachychalina variabilis, Ciona intestinalis and eggs of Ablennes anastomella. The biomass of biofouling
increased along with the rise in temperature. Therefore, it is feasible to run large-scale long-line culture of
S. thunbergii in the Sanggou Bay.

Key words Suspended long-line culture; Sargassum thunbergii; Sanggou Bay; Biofouling
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