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Peninsula Blue Economic Zone strategy and industrialized
aquaculture development

LEI Jilin
(National R&D Center of Flatfish Industrial Technology; Qingdao Key Lab. for Marine Fish Breeding and
Biotechnology; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: “Development Plan for the Shandong Peninsula Blue Economic Zone” was approved by state council as the first regional de-
velopment strategy on the theme of marine economy in China in January 2011. Before October 2010, Shandong, Guangdong and Zhe-
jiang provinces were approved as national marine economic development pilot areas, which announced that marine economy in China
had entered a brand new period of development. As an important part of marine economy, mariculture will take science and technology
innovation as motive force, use marine-land industry linkage mechanism and introduce high technology to promote the upgrading and
sustainable development of the blue industry. Taking flatfish culture industry as example, the paper proposes a conception with devel-
opment chance by Peninsula Blue Economic Zone, elimination of restricted culture space as a limiting factor, promotion of high-end
culture technology system and industrialization development. Moreover, it preliminarily discusses the development concept, strategic
objective,, implementation way and development prospect of industrialized aquaculture.

Key words: Peninsula Blue Economic Zone; industrialized aquaculture; blue strategy

NN . BYERIE (AFREL B ) FRA™ )k, B—ILL T b b R i
L B S HUBIEAT R R R B BRI, P ERERE R EAAK, HELR

fE K RIS VP AR, A bR sy PRNSRKEOE A BRIy, SF EAESR B Y AR AL

I HE: 2012-04-22; fEEHH#A: 2012-05-08
BENR . [ERIFEEA L H AR M FR (CARS-50)
EEEN: BFERAB5-), B, PETERRL, PR, BLAESIE, NSPKERAES, SFENEIEEARDIS, E-mail: lijilin@ seacul. com



66 [zl B S =

LR

— MR R FRER T L AL TF R, g =R &5
MR AR R T EE SR Y Mk, HECT S
PIFEHE ST . RS ” AN LRI R IR AR X A A 4k B
IR RN EIE £, fRHE 13X — IR A AR S 1) A g A vl i
Wi, U], BEELMPEKEKFRETHT —5&F
TR TAVAGE R, 2 — @ R i 77 1) & JRBE 5 1 I 5K
BBAR R, B, IEX4E AL X R 2
PEZE, MRS R B S T,
RHLBER . 2CH | FiRE S e v oLk AN B 1) 524 SR 4R, X v
FRUR A AMKIE M ek IR FE 0, U H: 0 8 57 5 A 25 18] FR )
M EZE TRIARA SR Bk, 4J50%EKR6E (a1
HAbg/KFr5H) BARTEUT R A K . R i A — % 2
LR R X, BAREFMAEFHERITK, &
BT MBI BRBORB BRI, bR =
Sy b A E RS, S U R ¢ — 7 e
FARESEBREAR, A A TRES| SR LR HABIREL,
BIBEAE A B2 A R B RS

L LR 10 4E1E], X T K M2 IR UL Bl
JLRA M F b 2R B R/ LI, Horb e E i — O
2009 AEHASR M B AR BN AR R B T R B A T
X HERY X—05%5d 2 ORI, HE LFNE
ZIEM (2011 421 ), XX FIRF8 23 A4 T 7 R Bk 4R o
A BRI TRAEY e 5, AE FE DL JE ) TR I 3R AR T 1) Tl
IR BE RIS, S RALHZHRE,

HUE, PRI S BE R, NI B Tk bR
I B AR KRRz, R R HE
PRI AL, FeFHan b, SLEELLEEH, SEEA
SPLE, S5 Gk MR SRR AER)Z
T U DA SR A 2 7 B AR RO ARFE, bR T B R
RRTHPAR, B SARTERAR, 41K SR i
st ) g o R A 2

2 Tl AR a8 B A AN H AR

“TolkfesRiE” BB, WL v R TR, T k.
Beitifl . ML, PRl BOFRE BT 1K, RS
TEARE, TREM2ZS5 2 AR, SR E5ER
— B R R, Tk Ak RAE” 5 T hIRs”
ARE—FZENME, MRENEEAEERERNH
ARE, EHAEHES) A AT R B, Tt NB SR N
B B2 BB AR A R A& . Tl SR SR BE IR
TH#E. TGS A SO S f R %5 5 = 10 ZOR A 3
R AR, Tk (b FRFa ) BB B, BIEfES L
lf) BT I SR R JRY T, BT ARSI R AR,
WEORAE LA EVEAR . TREREARMAS 25
PHAGRRAZ 247 2, Wt RUiZOREK, BT
&4, UEBISES ., BRIMEY . hamAesME. B
LAY AT 22 B 45 S0 s B A, A Tk (LB 48 =,

B B 5 TE (0 200 X SR s A S TSR 1) S 3 A B Rk B R
RRMEAR L, KI KR BEISHEF R BT = 280 IS 2
(fIRREHE . MRHRB S AR S ) F20H; Ro RIESTER KT D
ARE, WarE sk BB, 7 E5- R s
T7, FETEEET ZANREE(ESE) MEE(RY
R BR KA Tk AR5 R s RS A
%, AEPFEMG| SRR, S BUBON BUR R Ak
AL, EIREF. RIEXMEKXERERFE
EER . B =R IR i B AR 25 Tl b 55 58 7 ol B A
NI

DEAK T b, & F P MR K g 2 Tk fh %
PAREEMP LM ERES, MiE T IFRE, REWE
BEFEA L) ki aiEs. ERMERNEN, CFE
K I3 HoA Tl 2% > FF 19 . BTG AL B R ER 2 IR R 51 3K
T SEGE T ",

2) BRI T RTEIRKFRE RG4S, DsFxTh
EEESHR, TU—£306, WaTlia2 £E, BIE—
BEEXFREESRER, B HEREANLB/HER, U
FFEENBELFAEMARAEHAE R, BHR TR
WA GEHAMTEELERE. AT EIMBELEFEEEH
KF,

NRFEFHRE R ELLE . HhAERS AR
hFREBE, BT, £, H3E. BE WML KRGS
Lkl AT FERSE, EEBR I — LB E
A, RARI—R—T L ERSERE, XEYRES
BRI R, TCEEX F 5] MEK R
WEiERfEIL . B, B ffE By e 2R h
+aHF,

A) L FEFE AR I A TR AL, DLE
I KZZ 6 ( Scophthalmus maximus) T] LS5, EHFER
BRAR RERE. FRIT MG KE B RS W
EAMET HAFEENTHRAER, B b5 & Fh S
PR EE R Z B, BT LA AR, RS AR, A8
FETESEE, UENEARBFNEEERTZ.
HSRIR I B S AN A P B AT T o

5) &miEsh P E AR K T FRE, AP
T A MR F RN AR & EME %2538 XAl
&, REZ¥F(BFEER. TEMASGES) BRaThEER
g, A/ TR R LIRS BB BR .

3 MEREFEE TV A IRFE R B AS 5 07 1%

3.1 EAHE

Hh B B SFERIE T I X K R AR K (T %) 213
T 20 SEME L fLIEAE, B 2B YR B,
FrREREAL, HAP R ST EH R e G T
HBARE M IB TR . (B, 77l A1 BB HE A8 5 R 2
BT I, MR S BRI, AKX



3

TR LRI OLT XS Tl Al it & R

67

B, Bk = (R WA K) B = (.
ERAERO) KR, MREARER, £, REEE Tl
IS MR FHAER R E R Y S 2 A, BOYRTAA
AP TG (AR R (A2 K BRI BTSE.
B N, METIE, SMEMEEREET . MFHK b
IR 3 Tk T A m Ik esm” (B 1) #R, 3#
LT A B T R R B R BB TR )5 XA
WG I BT 3R 08 7 X AT AR . BB R . HIE
BUISEFAT R R SR A TR, DIERA PR
B B A P MG H A B BUIE B L E ) T AbiEAT
AL
3.2 HEAR

1) BEEAEA U LTEIK TR, BARE L5
BT T Ak S T R 7 S A B AR AL ) E AR
CRARHRNSE &, RN, AMNFREERE. B¥
BT . 5647 LR VUL e fkifE. PR E
R, WRAS . TTUKE EH RAE, 2FMeES
Mis BEFRE S, AL, BRTHEA BB E LN X
Jesr BT ARG (FR) L RR T, ST TR

T MR, BRI A 5L BT R i 4
(2 T 3) -

2) P EBLEANTH—5 BN KRN, K1k
=32 SRk O A L TN e | B T Y eSS A
B, T2 XRS5 T 0 R N VS RO Ui ) A S B3 SR A
A, KATTEFUE FE A AF DUBESE, K K AR I7 58 A N T8 4 1)
W, IR S B L SRR Tk, A
B, SR A A T X AR R A . BT R
LKL HIMAAFRIH SRR G IR 587k, FF AT R Vi
J7o XN TR MIESRFAM S, TR —&E
B E TR RZ I, E5EW LR AMIFHEBREK

f, HRRER ALY XL RS R R,

Y R EEK 1 F) ¥ K SRR
3.3 MKx#E

SR, X 3l e B AT 55 R A R K A 3R
MIFETE R I OLA (F T LB APt SREE R, UK
B3 W HGE AR REAG AR BRI B IR 5 i 377l W 5K
LHEHAKX T HFRHEARGER E b, BiERE R
b, ERIIAAENZELL K E LR ERSHBTR S

Vo b e 3

four-modernization culture |

Fa TR HAIUL Tk FH T
engineerization of modernization of factory industrialization of
equipment technology production management
L) IR L F HH P 77 bRt Fe T
factory cage breeding | | aquaculture | | breeding | | aquaculture | | breeding standard | | aquaculture practices
=] = a = = =] = =1
@ 2 .2 ) ] i 2 2
w3 z it =% w3 w3 w3 w3
=z L me RE| JRE| JmE =E o
I~ i — et e et e i
= a, =5 = =Y g, 8, a,

~

N o Wi ™ s

g i
A E & BL ik 2E 1 2A 2HA 2 ey
fix S 7. S BB || KA W B
E%5 A ik B UL fE EfE automatic automatic
fully closed special, selective vaccine, automatic || automatic online online
recirculating| | safety, improved antibiotics- online online supervision supervision
aquaculture | |automatic variety, useless operation in||operation in in whole in whole
system control variety disease whole whole course course
improvement prevention course course
\ J A J . . J
o g His ot
& i il
test test test
qualificatio nalification qualification

Jeak T 5%
non-residue non-residue

J |

processing and fresh market meet export standard and go public

T, SRR bRk bR b T

A

&1
Fig. 1

“POAEFRIE Pl B AR AR R AESR

Frame work of four-modernization culture technology system



68 LI e 58 %

sea water or well wate

l

[ i K B K J
T

disinfection device D)

ﬁ+[ WRER _4[ e J

oxygen aerator

l

A

Y] automatic feeding
fish pond

rFy s

i 3h i i K

l

automatic monitoring
water quality

———————
750 3 0 s s recovered water a1
solid-liquid separation unit I i 5 microstrainer
recirculation
‘ I
A P
biofilter
MR ke ULUE
foam fractionator sedimentation tank

B2 SEREIEIKIRE RGN B

Fig.2 Schematic diagram of recirculating culture system for flatfishes

B3 SEERISIRIRKIRAE % 16

Fig. 3 Recirculating culture system for flatfishes

AR XETIRIR R G TE L ME AN B S H] . IR
FREET b BRI . 3 PRAR IS 36 P AR Y S AR T
7B R R B T T, LR S 2R R G — R A S
WEg, LHRPBM T L gE 2Lz ik, WA R G

BITHRAERCR ; X RFEAEY S EY BRI, AR
MELHE . mRCE RECA R B BTSSR WATR
WHESHHE, UAFRMARERGTRER, £5 1A
SFRHE ARAPROL. BRI RIS, FRABES



3

TR LRI OLT XS Tl Al it & R 69

AR AFEMZER, AREMER A IS 55
AR,
3.4 BURXH

HESHEPERE TV (L FR5E, MR ER SHITBURH 6 —
RIIMRBOR S M, WD GER A 283K T bk
SERIER, B, WOKX BT 2R HBOR, Y53
BRBOR, RBUWOKMAIRA. BN 5 AIE B 1
MSBORSE . WAk, &7 B E ST HUR & 5
Rl TR AT A R R BT IE, 0 SCHRF T JR By R IRk
REHEAR . MRS RG . PLE AL 55 b A B BT
RBOR, LAKTTREK T SRR %5 F B 5 LR,
R G il b 77 e Sk Aol ST X SRR A PR BT SR
AR AEHERESGEHS, LR A HIRE,
FEor RAERAEA T PR E A S AR A EIER

4 45k

AT, PEEMEKFEEANTH —R KRN, W
Xt gz as ), AL SRR AR AR E S S EIE S,
AR BRFHRAET, BRE =P, "=/ ITkk
FrAHIE I EL RN T B A BUSE . BPERIE T fLIRAEAE
Rl 67 W o R R AR AR L T A B Se e, BT R B0 20 4F
RS, ER—IRE RFRRE., 7L A
TR IR, EAMERRIEL T —KREA.
RERAR SR E R, (2R Oy — T A — . WX
B A B BT, T4 SR B A T e
PR BT R AR SE Z B R . BUTE, BEER
RIRFTAAE AT A REARMAL BIABFR, WKL
ol 81 28 LK FCA i K SR A8 b A TDolk Al & B BRI A 4
L 10 AR, A [ B WK SR AR S 1 SR IS SR BB A AR 1R R
T, EAMEE T8 ERA T E R, BB 10 Z45H,
B FIERK IR R B LD, T 445 ol TR A, #
ZEHITEAFRE, P BEREH B AR RIE 13X
Fo AP EILITER ET X, SEHFAEFZETL.
FKF B PERR K SR T R, B R — R I AL
RISV, TR 2/ S ITE T G20 X
EherE, JFERESIFHAM LR RRER TR, Brid
BATIRK W A F g5 | Ay

ALY XM 21 L r—TURHEL, B+
THTR, W Tk AL IR SR 2 th B — A BRI I R
Fo PSS TR R EAL, MBS R
SPNIREI R 9 7 4 5 R R R N 2 1) SC T ) 5 K 4 3l
AP EEEARIP AR E Sk, FEIEAEMAE B E
WP IR AR B i Bk . KB ZHIVH, ®HEA
RARATA B R LA ER R ENE RERH, B
AT A R A RS B B B R A BT
LA, TR S EOE A 487 M AR 0 K R B SR AR AR Bk
R, BTSSR T A A A

FEARANABME, HN— R R, —&iBUE Bis
W, A ATRESE UG R F AR P R R S T
PRI AL FRAEN B K R AR, BN Bk AN A L3RRS
5, SUHABAB e kA A B R R SR . WG
SRS LRI . R Z2H —NES,
FEW EE R AT RN 5 RHEUR R A
BB ETTARRBFE L, TUEF LR R, FREER
BYBRS TR . R SR R A oL AL FRBAREAR , 5 7L
M, QTR G, MR 5 AL X rfEET,
o v I i Bl S AR H BT BT

SE 3Lk

(1] FRA. RS GEHE, iR T, RS8R
RNIALIM]. Jemt: PEAR TR, 2011: 150 -251.
YIN Chengjie. Accelerating urban and rural harmonious develop-
ment, coordinated advancing the development of industrialization,
urbanization, agricultural and rural modemization [ M ]. Beijing:
China Agricultural Press, 2011: 150 —=251. (iin Chinese)

[2] TAUGER M B. Agriculture in world history[ M]. Oxon & New
York: Routledge, 2011 1 -192.

[3] R, AlE. PEBOESWIIMREM. ZREX KL
BT[], WEAYE, 2012, 2(1): 42 -47.

HAN Limin, ZHOU Haixia. Research on functional positioning,
development mode and innovation measures of the Chinese“Blue Sili-
con Valley”[J]. Mar Econ, 2012, 2(1): 42 -47. (in Chinese)

(4] £15, #=H. ETWHSEE" KEEWRT]. PEBEIZY,
2011, 29(3): 29 -35.

WANG Qian, LI Bin. Theoretical research on sea-land overall plan-
ning strategy[ J]. J Chin Fish Econ, 2011, 29(3): 29 -35. (in
chinese)

[S] HERM. FRGPLAE S FGERZY X" L[ EB/OL].

(2011-01-10) [201109-19]. http: // www. china. com. cn/news/
zhuanti/kzgl/2011-01/10/ content_21705516. htm.
China. com. cn. Report on concern and guidance for Peninsula Blue
Economic Zone by central leaders[ EB/OL]. (2011-01-10) [2011-
09-19]. http: // www. china. com. cn/news/ zhuanti/kzgl/2011-01/
10/content_21705516. htm. (iin Chinese)

[6] falfefa . SHARPEE AR RMIEILE[M]. Jba.: Blaslipit,
2012: 29 -31.

HE Chuangi. Strategic opportunities on the sixth revolution of sci-
ence and technology[ M]. Beijing: Science Press, 2012: 29 - 31.
(in Chinese)

(7] skt . PG RN E RIS 4 [T]. B¥Y
¥4y, 2012, 2(1):22-32.

ZHANG Bochun. Promotion of the revolution of science and technol-
ogy for national modemization[ J]. Sci & Soc, 2012, 2(1): 22 -
32. (in Chinese)

(8] WHEF*, HIEH, GiF, 5. (EHOTERRFRE L SIEFR LU
7 TR A R e —— 3 T PR 7 X PR BT i) s B B [T .
o [/ TRERL, 2010(8) : 70 -78.



70 MOk R B8k

LEI Jilin, YANG Zhengyong, NI Qi, et al. Promoting the transfor-
mation of the development mode of flatfish aquaculture of china from
linear economy to circular economy: a strategic analysis based on the
survey in the main production area[ J]. Eng Sci, 2010(8): 70 -
78. (iin Chinese)

&R, MBARZTIARREESFRIM]. LR PEX
JEH AR, 2010 1 -157.

WANG Jinzhao. Comparison and enlightenment of typical national

[9

—

industrialization process[ M]. Beijing: China Development Press,
2010;: 1 -157. (in Chinese)
(10] B8R . 8 - B0 - WEIM]. @M. BEPEBA LR
#, 2008 33 -35.
LEI Desen. Collective wisdom, planning and policy decision [ M].
Fuzhou: Fujian Science & Technology Publishing House, 2008 : 33
—35. (iin Chinese)
[11] MBS . AIREFHRMIIM]. Juat: dEyRHiAREE, 1998: 1-5.
TAO Deyan. A wave of knowledge economy[ M]. Beijing: China
City Publishing House, 1998: 1 —5. (iin Chinese)
[12] 3R . AR T EEDR—ERRELEV[N]. &
E ¥, 2011-10-10(06).
LIU Jun. The coming revolution of industrialized aquaculture in
fish: an interview of Academician Lei Jilin[ N]. China Fish News,
2011-10-10(06). (in Chinese)
[13] B8R, HMAT. REASUAERRRIM]. b ARS

[14]

[15]

[16]

[17]

AL, 1995: 1 -41.

LEI Desen, HUANG Jinggian. Exploration of high-tech industriali-
zation[ M]. Beijing: People’s Publishing House, 1995: 1 —41.
(in Chinese)

WFEFR . PEEBAKFER R EEEE[T]. SEA>
Bl2#, 2010, 17(3) : 600 —609.

LEI Jilin. Strategy consideration for industry construction of Chinese
marine culture[ J]. J Fish Sci China, 2010, 17(3) : 600 - 609.
(in Chinese).

EFEH . BRI FEEMEE T AREIT]. BRI,
2011, 33. 3.

LEI Jilin. Promotion of industrialized aquaculture is the key for
modermn fishery construction[ J]. Seci Technol Rev, 2011, 33. 3.
(in Chinese)

AR . Tl R B & R 7 1)
PWIN]. spE®HR, 2010-12-06(01).
KANG Cundong. Industrialization of fish culture is the modern fish-

HEFERBELE

eries development direction: an interview of Academician Lei Jilin
[N]. China Fish News, 2010-12-06(01). (in Chinese)

WER, HIFE. EhRBEETIAFRREAKTF—RERE
+EP[N]. FE#VIKR, 2011-09-26(01).

SUN Huiwu, LUI Jun. Efforts to improve fish breeding level of in-
dustrialization; an interview of Academician Lei Jilin[ N]. China

Fish News, 2011-09-26(01). (in Chinese)





