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General description of marine fish culture in China
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Development and status of marine fish aquaculture In Chlna
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China‘s large scale marine fish augaculture began in early 1980s and developed rapidly
from the middle of 1990s. The annual production in 1984 was only 9,400 tons while the
production reached 1.42 million tons in 2017.

140 - 141. 94 7 i
120 - 102.8
=3
R 100 -
i gg
=
;?; 60 -
K
& 40 -
<
20 §. 947 .7
0
S ND ONODNDO A AN NI ONNDO DA AN NMSTWMONODODDO A ANMST WM OIS
R e R R rSe338888383c0o000000
™ A A A AN AN AN AN AN AN AN AN AN AN AN NN AN NN
HEEKERFERE (FEEVSTFELE, 1985-20184F)
Annual production of marine fish culture in China (China Fishery Statistical Yearbook, 1985-2018)
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Marine fish species developed for farming in China

BEAREE, tHAEKARLFHL3,000 7, REFL1694F7. HHREEHK
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According to some references, there are about 13,000 marine fish species all over the
world and about 1,600 species were found in China. Up till now, 99 species from 33 fish
families have been developed for farming.

REEKAFFEME (2016, 5| HZER)

4 % B Orectolobidae 5. LBt Epinephelus tauvina |&§1§'{H Lethrinidae 76. L Pampus argenteus

L. RLBUTH Chiloscyllium plagiosum  R6. SET54" CERUBRL Chromileptes altivelis |53. [CHE RIS Lethrinus erythropterus #¥R fi} Periophthalmidae

i1} Acipenseridae D7, BLii 41 BEfa Epinephelus coioides iy Bt sparidae 77. K4k i Boleophthalmus pectinirostris
P. Wik Acipenser sinensis 8. L 1B ft Hyporthodus septemfasciatus 4. i Pagrosomus major |8 FL Eleotridae

VYRS Acipenser baeri 9. ki
kER} Salmonidae 0. 34

il dcanthopagrus schlegelii 78. tpE R Bostrychus sinensis

ARGREYT (ZRALBE) Plectropomus leopardus i Acanthopagrus latus i B} Scorpaenidae

l. W4 Oncorhvnchus mykiss 1. A1 B Epinephelus bruneus B7. &% Sparus aurata 79. VPPl Sebastes schlegelii
5. KL PEGE Salmo salar F.‘l%ﬂ- Sillaginidae 8. WHEHR Sparus berda 0. 1l Sebastiscus marmoratuts
[ i R Anguillidae IEZ. £ 444 Sillago sihama 9. il Rhabdosargus sarba 1. SLéil Inimicus japenicus

Hifl Anguillajaponica |33} Carangidae 18t Oplegnathidae NGt F} Hexagrammidae

fée Hexagrammos otakii 33 faml I IeS

335}

i Anguilla anguilla 3. BMIEERES Trachinotus ovatus 0. %A1t Oplegnathus fasciatus 2. Kk
WEE @3 R Muraenesocidae 4. A ICEES Trachinotus blochii 1. BEA14i Oplegnathus punctatus [ Fl Bothidae -
9 9 *q] . % Muraenesox cinereus 5. FEICED GRRER Seriola dumerili 187f} Pomadasyidae 3. KE0F Scophthalmus maximus 9 9 S p e C I eS
[ 11 8% Chanos 6. L% Seriola quingueradiata 2. {EJRHIER Plectorhinchus cinctus 4. Paralichthys olivaceus

7.

I Hapalogenys nitens 5. Ky

i H fi. Chanos chanos W 2060 Seriola aureovittata 3. FH i Paralichthys dentatus

ezt Clupeidae % £ B} Rachycentridae 4. WA Pomadasys hasta 6. WLBLAEE Paralichthys lethostigma
10. FEEE Konosirus punctatus 8. 4t Rachvcentron canadum 5. ZHALE Parapristipomatrilineatum @} Pleuronectidae
i R Syngnathidae L4 B} Coryphaenidae SR Scatophagidae 7. {18 Platichthys bicoloratus
jfE JEF Syngnathid: s B Coryphaenic: [ R AR phagid: A8E  Platichthys bicol
11. LiE Y Hippocampus trimaculatus B9. 818 Coryphaena hippurus 6. “r'ekfi Scatophagusargus 8. WIREEEE Verasper variegatus
12. Kilg Yy Hippocampus ramulosus 117 10F} Sciaenidae NN ik} Cichlidae 9. FHEALEE verasper moseri
1By Hippocampus japonicus 10. Kt Larimichthys crocea 7. e PRt Oreochromis niloticus 0. KitiyEhil¥ Hippoglossus hippoglossus
Y Hippocampus erectus 1. £ i Larimichthys crocea 8. WFEY ta Oreochromisco aureus 1. Wil Pseudopleuronectes yokohamae

|5 R Mugilidae Mo LR AT fiiCynoscion nebulosus % 1 F Siganidae [ F} Soleidae
15. i Mugil cephalus 13, Wil th Albiflora croaker 9.
ifi Mugil maerolepis M4 IR TGSt Nibea miichthioides 70.
za haematocheila k5. Fk (MLt Nibea albiflora 71. [CAE 0 Siganus canaliculatus iR Soleidae

Miichthys miiuy i &} Scombrida 4. VG Cynoglossus semilaevis Gunther
% Megalonibea fitsca 72. fify Preumatophorusjaponicus il f} Tetraodontidae

5 [ Siganus guitatus 2. [t Solea solea

“fi1 Siganus fuscessens 3. ZEPNIN/RER Solea senegalensis

% Liza carinata 6. fi
[EE R} serranidae U7

. {£8" Lateolabrax maculatus 3. # 1Bl Epinephelus bruneus 73. WEEEEH . Thunnus thynnus 5. L1M7 Takifugurubripes
{i 41 1. Epinephelus lanceolatus [iTi%{F} Lutjanidae P& R Moronidae Takifugu pseudommiis
1. 5 {1 BEft Epinephelus awoara 1O, NI AN Luganus russelli 74. FERT Morone saxatilis 7. Takifugu obscurus
. JF AT Epinephelus akaara 50. ZLEEEN Lutianus ervthopterus PR HTR Latidae . AP A T Takifugu bimaculatus

& | @

1Bt Epinephelus trimaculatus p1. $££0T10E8 Lutianus argentimaculatus 75. W Lates calcarifer SiE 20765 Takifugu xanthopterus

AT BELR, Epinephelus coioides 52, (1B Lutianus bohar Imﬂ Stromateidae
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K& Large yellow croaker ' )t FHE& Cobia
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ABEf (=4 Groupers

EELfH Red drum




Takifugu obscurus

WRRAE

Spotted knifejaw
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mullet Silver sea perch
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The production of 10 major farmed marine fish species are listed in China Fishery
Statistical Yearbook. They are Large yellow croaker, Sea bass, Groupers, Bothidae, Sea
bream, Red drum, Cobia, Fugu, Amberjack and Pleuronectidae. In 2017 the production
from these 10 species amounted to 829,000 tons, accounted for 65% of the total farmed
marine fish production of China. Besides, other species, farmed in large scale in recent
years, such as swallowtail (Trachinotus ovatus) and black rockfish (Sebastes schlegelii) are
not included in the Yearbook.

KR e\ # | REOE | FWe | W | Ge | 66
Lagggayfellrow Bothidae | Sea bream Red drum Cobia Fugu Amberjack | Pleuronectidae
177640 06237 81107 68559 43657 | 24403 25933 13655

(t)
. 200000 -
20174F R E 10754 F 2 /K S KT B () 180000 1
Production of 10 major marine fishes farmed 140000 |-
in China in 2017 (%) 100000 |
80000 r
RIR: 20184EF H VL GiitFEE 20000 |
China Fishery Statistical Yearbook 2018 20000 1

On top of the list is large yellow croaker, last
year the production was over 177,000 tons, )
then the sea bass, groupers and turbot, etc. .




Production variation of major farmed marine fish in China (2006-2017)
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This figure shows the production variation of major farmed marine fishes in China during the last 10 years. You may see
that the production of large yellow croaker, groupers and sea bass have been growing fast, while the production of turbot
and flounder decreased in these two years and other species also kept increasing but not as fast.
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Distribution of marine fish aquaculture in China
(in production of 2017)
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Marine fish aquaculture in China distributed widely along the coastal provinces. This graph shows the production
of the provinces in the year of 2017. Here you may see that the top three provinces are Guangdong, Fujian and
Shandong and the production of Guangdong is 540,350 t, Fujian 371,836 t, Shandong 122,745 t.
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Science and technology progress of marine fish
aquaculture in China
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As described above, over the past 20 years China has achieved rapid development in
marine fish aquaculture. Many factors contributed to the remarkable achievements.
The main impetus comes from the progress of science and technology.

1. REE T ZRIEKERNEMBRUE TR, AR RERE T2 A . FRT KK
. AR, s, SRR, e, PR, RIB RS, IR, KA. WIKT
fily, NEE. REBSEKARNEYE. FEESEMA, REHRARE. &%
KIFENEMNETERBEAN, LI T SMKERNEMARMLES, BEE Tk
RIEHT

Breakthroughs have been made in the large-scale breeding technology of many marine
fish species, which lay a solid foundation for the development of the industry.

2. RMEIHES RMIERERBEE. KESHRINGIF, F#Esh r RELTEKAT
SRRV R R BREEKEAET RM104, FHFESLHBAZRNMNA.

Great achievements have been made in the introduction of suitable farming species and
selective breeding. For example, the success of turbot introduction from Europe to
China has greatly promoted the development of marine fish farming in the northern
coastal areas of China. Moreover, 10 new breeding varieties of marine fishes have been
approved by the authorities and have been widely used for farming.




3. EFMMHIEFRT/TRMAAEEN, BEEHEE REZDRE.

Studies on the nutrition requirements of main farming species have been strengthened
and the amount of compound feeds used in the industry have gradually increased.

4. BEHSMRERR, REVHHBSSHR. S KarEmREE. F4E
$.OREE. AEEEASEMEREEERSE, TRAGHRITRERAE,
ERHEERFARRSZORIE, HRERERIEDOR, THRER KA
ISP BT R Ve R 5 TR AR SE R PR RE R (T, 2R AR TR R SE B R /K IR
B FEIITEEMR AT “BR7 ZERRESEHCIRESH]O .

Researches on the cure and control of marine fish diseases have made progress and two
anti-bacteria vaccines have been developed and used.

5. M LR AN D, W PRE R R
The progress of aquaculture models, facilities and engineering technology has greatly
promoted the rapid development of China’s marine fish aquaculture industry.
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Aquaculture models, facilities and engineering
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Major marlne flsh aquaculture models In China

57, REMAKAIEEETS, BET . WLNBAEShES
RFRHR.

At present, there are three major marine fish aquaculture models in China. They are
industrial indoor aquaculture, net cage farming and pond culture.
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T 4k 24. 0150 (45 HFEE=ERI16. 9%)

M 8 70. 2475 (4% HE BB R49. 5%)

M HAR: 47. 697 (295 JE LB R33. 6%)

In 2017, the production of cultured marine fish from three major models are:

Industrial indoor aquaculture: 240,100 tons (accounted for 16.9% of the total production)
Net cage farming: 702,400 tons (accounted for 49.5% of the total production)

Pond culture + others: 476,900 tons (accounted for 33.6% of the total production)

EKERFEEAR GREFELTR, 20174)

Production composition of cultured marine fish in models
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Industrial indoor culture
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Traditional cage farming |
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Pond culture

KM FE

Deep sea cage farming
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Development of marlne flsh aquaculture englneerlng

(1) L] 4£35%E Industrial indoor aquaculture
& KK R T AR EER T 2012 00FERY . HIFEXANRERKIEH
B BREKBTHAKAEERS, BRICKETIEHFKFEEARET — 2.

Industrial indoor fish farming started in China in early 1990s.

At the beginning: the farming system were mainly the flowing water system (water
being pumped in and out without treatment)

Development stage: the water was partly treated through some facilities.

Present: Recirculating Aquaculture Systems (RAS) have been developed and used in
certain scale.




Flowing Diagram of Sea Water Treatment
for the Fish Farming Recirculating System
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Fish farming tank
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Typical Recirculating Aquaculture Systems in China
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Development of marlne fISh aquaculture englneerlng

() /ﬁtlﬁﬁﬁgﬁﬁ Sea based aquaculture

o [ WK SRR iR SR R LR T 20t L T04ER, F B 0EMREHF B K BERE.
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Sea based marine fish aquaculture in China started in early 1970s and developed
rapidly since the late 1980s. At the beginning, small wooden net cages with size of 9 m?
to 25 m? were commonly used for farming. Since the year of 2000, offshore or deep sea
cage culture has gradually developed. At present, there are more than 2million net
cages in all, among which about 11,000 cages are deep sea cages with total water volume
up to 12.2 million cubic meters.

In recent years, with the strong support of relevant policies for developing deep sea or
open ocean culture in China, new marine fish aquaculture models, equipment and
facilities, such as the large steel structure pens, aquaculture vessels, large steel structure
cages, deep sea farms or platforms, etc., have been developed, which greatly promotes
the technology progress of sea based marine fish aquaculture in China.
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Structures, Sizes and Materials of small cages
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Typical structures and sizes

Structure: 3 types (photos)

Size: 3X3to 5X5 m in square with
net depth of 3~5m.

With hundreds or thousands of
cages connected together




B 33"&7k|ﬂ$ﬁ2§1"@§2ﬁ (I\/Iajor types and structures of deep sea cages)
@ HDPE,“"t " @HDPE%B%-t ,

-subme

HDPE [&] /12 7§

HDPE circular cage

€T ST

Two-cones-shaped
net cage

@;TEARS

Cage made from
ropes and floats




BO&E&BEMFE Steel structure cage

® HIERITE H M ARBATTE

Disadvantage:

® Not easy to operate (change and lift
the net)

® M IELF, ABHZH
® WIARKA Fy i
® i fftE P AT

Advantage:

® Resistant to current
® Net not easy to be broken
® Not easily fouled
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Equipment and facilities for deep sea or open ocean aquaculture

O WPREFEREN PERRERETE” ORERY | ppmer 105

Norwegian Seml-subm_ergeq deep sea aquaculture platform EHE . 254

(deep sea farm) made in China

B (height): 68m (7K F45m)

H# (diameter): 110m

& (water volume): 25J5 m3

HE (total weight): 7700t

F£ £ (farming capacity): 15077 & (1.5 million individual)
(about 7000-10000 t)







We are carrying out the studies on the
hydrodynamic characteristics of the
structure via experiments in flume
tanks and simulation

Wi KRG
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X “Ocean Farm 1" hit by salmon lea...

Ocean Farm 1

“Ocean Farm 1" hit by
salmon leak after
structure accidentally
hEBT : tilts
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News by Aslak Berge - 4 September 2018

Your email addres

2017&'56}% 14%%% However SalMar has now put a 1.2 km of
T eI = - sea net around the cage. gl
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On Monday, the crew on board discovered
that “Ocean Farm 1"s seabed moor was
leaning. The issue was quickly corrected and
. measures were taken for capture the escaped
fish, SalMar announced in a press release.

The Directorate of Fisheries was informed

nak nlace at the hiioe

} Ocean Farm 1

“Ocean Farm 1" hit by
salmon leak after

{ structure accidentally

tilts
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Newly developed submersible
aquaculture farm named ‘Shenlan
No.1’ used for salmon and trout
farming in the cold water mass
area in the Yellow Sea (put into
us in May 2018)
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@ REINEMBTAKMFE (- FEIbHE)
—HINMFEE “H” B
PIFEFHE: 4X (15m X 15m X 8m)=7200 m?;

WHRBIERG

Large steel structure cage
(used in Beihai, Guangxi Prov.)

1 group 4 cages in distribution of “H”
Cage size: 4X (15m X 15m X 8m)=7200 m?3
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BN ER S, SR ER12Tm,
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%mﬁ!ﬂzﬁ, HRfE. BEARREENSFRE
Large steel structure pen

(built in Laizhou, Shandong Prov.)

The pen consists of 2 rings with the diameter of the
outer ring up to 127m and the total volume of the pen
is about 160,000 mé.

Eight platforms built on top of the pen can be used
for farming operation, management and recreation
fishing
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The new farm are now undergoing trials.
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~ EMAIEEK RGBSR

“Dehai Farm No.1”

(built in Zhuhai, Guangdong Prov.)

Length: 91.3m

Width: 27.6m

Water volume (3 squar+1 triangle ): : 30,000 m?
Farming capacity: 480 t

Equipped with feeding, monitoring, net lifting and
desalination facilities.
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Other equipment and facilities being developed for deep sea or open ocean
culture, including the aquaculture vessels, combined floating tanks, net cages
for cold mass culture, various large steel structure cages, etc.

= TR

Aquaculturervessel

AR R K,
Rongcheng,
Shandong

J xmmes e

Special net cage for cold mass culture rge steel structure cage
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Development of marine fISh aquaculture englneerlng

(3) #YEFEFE Pond culture

o [ K AR R E MR K, 2017 KAMEFRE=BLA 5 L5
HEKE IR ERI20%. ES T A LRl EMAL, thiErET
BEZSEARBRITHES WK . SiEJLFE, BHKFEHESHESIAZ
MIEFEY, FIRE T TEMIEF KEFRERS.

Marine fish pond farming in China is also in large scale, as mentioned above,
about 20% of the cultured marine fish comes from pond farming. However,
the research and development of pond farming engineering started relatively
late in China as compared with cage facilities and industrial indoor farming
systems. In recent years, the idea of recirculating aquaculture system has
been introduced to the pond farming engineering and a Recirculating Pond
System has been developed.
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Diagram of Recirculating Pond System
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FAKANFEE: W] A2 50%
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The experiment results show that by using the Recirculating Pond System:
Changed water: decreased by 50%

Unit yield (flounder farming): 3.6kg/m? (the unit yield farmed in traditional pongk
less than 1kg/m?)
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Auxiliary Farming Facilities and Equipment
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Live fish pump
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file:///C:/Documents and Settings/toshiba/桌面/2014年长岛网箱养殖培训讲座/网箱水下视频1.mpg
file:///C:/Documents and Settings/toshiba/桌面/2014年长岛网箱养殖培训讲座/网箱水下视频1.mpg

W8 AR FEIME B s il R S Environment monitoring system
(RE. BE. BHEE. F. pHEEANAERF) (current, temp., DO, salinity, pH)
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W%ﬁ?ﬁfﬂ /,?rtgf_l‘, (Feeding system for cage culture)
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Introduction of China Agriculture Research System
for Marine Fish Culture Industry



MK L BRI RA RS HIE

The organization plan of the Research System for Marine Fish Culture In

du

i( H120084E & #t 5 30
The Research System for Marine 5]
Fiseh Culture Industry is an _ B(] @%ﬁ?ﬁ%%?’){k
enlarged research system from R

the original system of Flatfish BERMYR, BITERE %%ﬁiﬁﬁ@%

Culture Industry (approved by (EEHLE)
the Ministry of Agriculture in H JHJIIG/I\ZKFE%%

2017). It is one of the six research ESEKarElERTFE FL Z_.

systems for China’s aquaculture gy g ey g Py
industry. The research center is

affiliated to the Yellow Sea
Fisheries Research Institut

RELAAHBERLEIETFFREEE=S
BERERF oSN ERBERBENEE XY

X F % KA ¥ E W RERNE
% g ¥ BB g YW e £ 50 T g g 0 g g g g g g g g g g g g g
b b 2R P rananatanana
om R g By R
B o 7R F e AR R Rl RARRA AR AR R AR
ﬁﬁ)ﬁﬁﬁﬁﬁﬁﬁ WA R
P EE W W Bpp Ry RERRERDRRRRRY
55f555§55 S5 B U5 3 U6 Bk B U5 BE B 35 B 36 U5 35 35 Bk 35 9
BOWOSEE g

HE BB 5
B A0 a A R M g A A = .
prppepeeallueEan : :

AN RS A} AN
i LBl 2K 2941 954
We have 29 post scientists in six research divisions and 19 experimental bases distributed in 95 administrative
counties and districts all over the marine fish culture areas in China.
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The species, key tasks and aim of the Research System for Marine Fish
Culture Industry

mif: WEEEFAEKFEAR, TEHRRRA., KEH. AXA. &
5. DRIEARER. ML, CFEF. BT, EEASFEBRANME.

Species: The research system covers all the marine fish species, especially the species
farmed in large scale, such as the turbot, large yellow croaker, groupers, sea bass, ect.

£55: mRRERKARFESWERTR, BESH AWK R >,
TR RBEAP R F- REARTE, REH LM, HERERK
BRI R RRE D KRR SRR E.

Tasks: Focusing mainly on the demanding and restricting of the development of
marine fish culture industry in China, we carry out the investigation, integration,
testing and demonstration of common key technologies so as to overcome and
breakthrough the bottlenecks, thus to provide the sustainable aquaculture technical
support for marine fish culture industry in China.

ENL/BfR: kR, ik, REEY. ERER
Goals: Green development, Increasing both production and income, Improving
guality and increasing efficiency, Making fishermen become richer 43
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