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Tab.1 Comparison of protein and energy levels
between aquatic products and main grains

R Z. \* =)
280}l Category TE%E:& &R HEAE Energy/
coefficient Protein/(g/kg) (kJ/kg)

KL Grass carp 0.58 96.28 2743
i £11
Hﬁ* 0.61 93.33 2550
Bighead carp
Wt Herring 0.63 126.63 3112
i 11 Silver carp 0.61 108.58 2654
fifl 4 Pomfret 0.7 129.5 4102
%‘W . 0.6 109.2 2538
Kiwei shrimp
VAl Crab 0.42 735 1810
3 DL Scallop 0.35 38.5 879
G I Clam 0.39 39.39 1010

e N S
KRR 0.58 14.5 4002
Head rice

PN

A (TS K 0.75 78 11040

Wheat (75 flou)

1 BHE RV N 1http : //www. eshian.com/sat/yyss/list; 2. 24 £ J5)
IR T 2020 4F 42 A48 CHORL £ 5T &k 1 B AR R - AL R B R

(hubei.gov.cn) .

Notes: The authors calculated from the following sources: 1.http://
www. eshian. com/sat/yyss/list; 2. Report of the Hubei Provincial
Grain Bureau on the Quality of Harvested Grain in 2020~ Provincial
Grain Bureau (hubei.gov.cn).
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¥V F=EBMIEL Fishery capacity calculation }
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Fig.1 Theoretical framework for fishery production capacity calculation
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Tab.2 Zoning for China’s achievable aquaculture production capacity calculation

4= [ F X Districts

of production in each district

R X EZA 7 SURHIE Characteristics

R X AL A 1y

Provinces in each district

bt R X Beijing area
ST R IX

Inner Mongolia area

IRIKFEHE Fresh aquaculture

IRIKF7HH Fresh aquaculture

PUJI A IX Sichuan area R IKFRHH Fresh aquaculture

4L B X Hubei area
g F X Henan area
WM X Jilin area
FHHFF X Qinghai area

IRIKF7HH Fresh aquaculture

IRIKF7HH Fresh aquaculture

IRIKF7HH Fresh aquaculture

IRIKFRFH Fresh aquaculture
3 e 3

J" 75 i X Guangdong area K BT

Wi R X Zhejiang area K S IRKIRAIFE

1117 kX Shandong area RS BATR R

Marine and freshwater aquaculture

Marine and freshwater aquaculture

Marine and freshwater aquaculture

Jb 5T K Beijing, Tianjin
ANz H R 7 & Inner Mongolia, Gansu, Ningxia
VU =/ BN P Sichuan, Yunnan, Guizhou, Chongqing

WAL R B VLPE Hubei, Hunan, Anhui, Jiangxi
R B | 1LV Henan, Shaanxi, Shanxi
FAK BEIEYT Jilin, Heilongjiang
FIE DU F 8 Qinghai, Xizang, Xinjiang

J7Z5 TV B FE Guangdong, Guangxi, Hainan
WYL B AR VL9 Zhejiang,, Shanghai, Fujian, Jiangsu

1145 \27* 9Tt Shandong, Liaoning, Hebei
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Tab.3 Classification of aquaculture in China

FRIEFET Aquaculture types

He K 38732 By water area

i1 7777 204328 By production mode

1 IR FRHH

Freshwater aquaculture Ik Pond [B1£2 (m*) Fence
W1 Lakes R4 (m®) Cage
K% Reservoir T.J 4k (m*) Factory
T4 River & ditch
HoAlh Others
F M Paddy field
l%/iaflzkj]%uﬁuhure I Maritime Ik Pond
VR Tidal flat 38 9 (m*) Ordinary cage

HAlb Others

B A (m®) Deepwater cage
5 Raft
1% Hanging cage
JIEHE Bottom cast
TJ () Factory

3. WK ROK T FR5E

Large scale open freshwater aquaculture

WA+ 7K JEE+TT 14 Lake, reservoir and ditch

ER Y ONNER |

Large scale open marine aquaculture

W [ +#EV4 Maritime and tidal flat

5. JOKIHIF#FH

Large scale open water aquaculture

WA K JE+ Y+ |+ Lake, reservoir,ditch, maritime and tidal flat

T BORRRIR T O [l SR 44 )

Notes: The data from “China Fishery Statistical Yearbook”.
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KPR e B9 T X, (A T G, LR
4,

SAEZ R FRAE R BRI A A 174, TR
a4 [ SE R KCOE B9 134, PR 10% 194
AR TR A5 110y, T B L 20% A R HE
WG L AR O . DA BE TR e 1 466 %of
KRB E WG R B RS L
ILT VLRI 2R A48 (A5 3 5OCTE . (LidL
— A T 337 hm?. EAERR A [ A K P SR A
b BE A HE = B RE Y[R B AREB 1E R A
TR ¥

3.2 RAKFREF I HE

Fie R 3258 Jy 2 CA [R] 57 58 7K 30D I 35 9% 7K 57
B AT 52 B BE AT 43 SR« A8 I B R 43 DX AR
Pt AE—FRI By 2 AR R 5 A 2 N I B K 7R3
TR AR 5 g B = I TR Sk 2 2020 4F 5751
TAIFR S A PN e e B 0 B 48 SR DA LR, 25 SR
%5,

i 11 2020 4F 5258 AR L2348 DA TR AK SR
RSP BE N 3 363 7 t, T AL PR RE 274 Tit,
1o 11 8.88% ; ¢ B 5 AT ] fi K I AR 450 AT S 3
AE M 3 691 J7 t, & T SR 7= 68 602 7 t, i i
20% ; 43 DX A5, 42 e KT AR A 1T S B0 77 e Dl 4
451 J7 v, i T PRI RE 1 362 7 t, & tH 44%; %
2020 [ R4 DX A = Rk 2] 4 019 T3 t, & H SEPR
FERE 930 J7 t, it 30% . 38 it 35 FE B 1w AR, W]
LI i1 200~600 J7 t B9 FE5E 77 BE ; 3G YA 5% 58 T
L, A LG I 100~150 J3 ¢ F558 72 B8 5 J M /K 22 1)
FEF AR, T LA B 200~300 J7 ¢ F55E 7 RE . dm it
& it JE IR A KRR HE 3 £ B AT L4y )
HEH 400 77 1,200 J3 £ F1200 J3 t B P2 HE L AU AN
Fr 8 1H R — AL AT LIS = 68 1 400 77+ A2 47, A4
P BA K RT ARSI 1 000 7 ¢ A5 A B9 IR OK SR A
i

x4 ERETHFERREIT

Tab.4 Variation of aquaculture area in provinces in China hm?
Ahr 2016 4F 2020 4F Eia A 2016 4F 2020 4F Eita

Provinces Year Year Variation Provinces Year Year Variation

M Guizhou 33 400 64 931 94.40% | VL5 Jiangsu 625 041 598 538 -4.24%

b Jilin 181 300 300 804 65.92% | 1LT* Liaoning 878 700 839 349 -4.48%

H7f Gansu 6 100 7971 30.67% | 4= nation wide 7 445 543 7036 106 -5.50%

11174 Shanxi 9900 12 870 30.00% || PIZE T Inner Mongolia 136 900 127 029 -7.21%

B V4 Shaanxi 42900 51282 19.54% | WiVl Zhejiang 280 901 254 827 -9.28%
27 Yunnan 91 400 105 782 15.74% | 1Lk Shandong 839 500 744 618 -11.30%
PEIPIT Heilongjiang 375 400 419 850 11.84% | ¥ R4 Henan 147 000 128 593 -12.52%
P4 J1| Sichuan 181 100 193 145 6.65% || P97 Xizang 5 4 -20.00%
e Fujian 238 601 250 247 4.88% | W[t Hebei 179 601 141 001 -21.49%
K Chongging 80 141 82970 3.53% || L3 Beijing 2 800 2088 -25.43%
1515 Hunan 413959 426 775 3.10% | HriE Xinjiang 127 742 94 070 -26.36%
75 Guangxi 180 600 186 062 3.02% || #§7§ Hainan 62070 44 665 -28.04%
L Anhui 476 600 478 550 0.41% | 7% Ningxia 32433 23102 -28.77%
T Qinghai 17 400 17 400 0.00% | ki Shanghai 16 300 10 522 -35.45%
I/ Guangdong 480 800 474 096 -1.39% || 14t Hubei 853 064 525 886 -38.35%
YLV Jiangxi 412 884 405 373 -1.82% | K Tianjin 41 001 23706 -42.18%
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Tab.5 Calculation of achievable production capacity of freshwater aquaculture it

2020 52 /348 By provinces 431X By districts
EELVEN PURE RO R He 2020 TR R BT R e 2020 TR Ji s
Aquaculture mode 2020 real bR % 2020 area and FEMAE Maximum % 2020 area and
production  Maximum area and YPU maximum YPU area and YPU maximum YPU
3 Pond 2280 2473 2381 2832 2715
151711 Lake 83 172 105 223 128
IKJE Reservoir 283 419 335 590 469
{4 Ditch 50 96 62 118 77
Hiflh Others 68 156 120 156 120
FE H 3740 Paddy field 325 375 361 532 510
K 3 Total 3089 3691 3363 4451 4019

GEiTH AR % h e R A 7= 7 G E i IR L A
T AR FRFE A SEPR = e BRI AN 57, 2020 41
4 S BR A REA A 66 7 o 3% = Ak 0y Ry Tl
FUR FRAR 5 5 o S 4 B e R T BRI, 3 —
Pl A 77 7 S 7= BE AT LASE N 400 ~ 700 J7 o W2R
T ARANAR | $2e BE 048 A4 DX AR, 7= R mT LA
30 ~ 100 J7 to HARIRIKFRIH B A= AR A1 T
PS5 7= B AN i, (L3 A B v B R R
B TR RIS i S K A4, AT DA S 30 ™ g A K 4
o e B R IR AR AT R 2
FEAE T WA KPR R A LA IR 2 =2
3.3 EKFRER LU <RE

o WA 7=y I SRR 7K SR E 1T S0 B L 25
RN 6, Fdm KR 4348 W51 7= B FL 32 B
FERE2 13577 1 H 428 JT to 4% 2020 4F (1 3R 4 i
LI B 45 R b S B 7= B R HE 200 7 v 48 d K T
R4 DX B3 7= 66 it S B = 8 700 T3 t5 4% 2020

*6

A7 5 TR B RE L S BR P RE 2 588 Tt i
450 J7 t.

B RGP e, EE AT A A 4R A
JEE A% L3 3 X AR R K TR A 1 5 A T
SEPL, e R AR A R R AR AL AR
o B ) AR R R R TR K A IS A 11 B
FEIRF- o oA AR 3 ek 4 v sk PR R 5 5 =X
By IKOF AT AR g FR A i 136 U7 t, 2 2.7
B Ay XA, TR R 185 U7 1, $R i R fiE 447 LA
ts

SR b3 R v R AR AT LR R i K SR
BH 7= fiE 400~700 J7 t, 3K 5 2 500~2 900 J7 t; i i
P& 15 B KT 0] AR = K SR B 77 R 200~450 1
t, K 5] 2 350~2 600 J7 to A B v AL AT DL i
77 BB 20%~35% , 38 o £ w5 B ] LB O 7 fig
10%~21% . ] W, , 45 v 5 7K 37 5 T R 38 7 A SR
B RE.

KIS B RE M E

Tab. 6 Calculation of achievable marine aquaculture production capacity

148 By provinces

431X By districts

' X 2020 5EBRRE i A . . .
FRAT A 2020 real *Equf}ﬁﬁjgz 152000 L Feg e EROCHRL R 1% 2000 L ey
Aquaculture mode production M[EJ o o FEIEE 2020 area and  PEII5E Maximum area  F=I% 2020 area and

a:;rgldl;np?jw maximum YPU and YPU maximum YPU
b Pond 257 311 286 359 332
3 R4 Ordinary cage/m® 57 139 60 278 110
BRIK P4 Deepwater cage/m® 29 107 106 149 148
K Raft 630 715 668 756 707
17 Hanging cage 139 158 142 211 195
ging cag

JEEHG Bottom cast 539 643 598 645 599
T fk Factory/m® 33 38 36 46 45

Al Others 452 452 452 452 452
E7K BT Total 2135 2563 2348 2 896 2588
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FERE 17%~42% , 5 & 1] LA 35 P2 B 79%0~30% . 1%
— 25 AL [ R I B 4 e v 7K 5 B T RN B g
B AR L g B 7K T d 25

BEAI St e A 7 O B A e A 7 7 sl ) 5
(485 AT LU R, i 25 4 v 7 o A1 R R vy B AR
TE I #5 2Z W, Ua A3 B A 7= 0y I 5 7= R 10 245
BT R
3.4 KEK=FAER LI =HE

FEVR K 5 B R 7K SR 5H 9 AT S B0 7 A ) 5
S5 AR A5 B R K 7 SR A AT SR e

WIE 2, 53485 38 A 52 & ™ 7K OF v] 42 =
fiE 500 J3 t, K 7= SR A S 7 g ik £ 5 700 J1 1 42
Fr o TR Bs 4t gy 77 A 1 FEURN 3 5 B ] LA g
fiE 1000 J3 t, /K= FR 58 0b B 7= REIA 21 6 200 J7 t 22
o B 7 B I BRN B KO 18 BT R OR 45
50% ;43 DX AL () Bsf 4 v % B 1 REUR 97 B 5™
ATIHE 7 RE 2 100 7 v A2 4, B BEIA E] 7 300
Tito KO STHR RN 66% , 4 5 FR 5 T
U BT R N 33% . M2, 40 53 K - 37
B AT S RE IR 6 200 T3 t, 43 X A AT S B
AEIK 7 300 77t

SV E B TR E K SR A T RE T A
TR SR AR KT . 4R R IR K IR A 7 e B
U R IR K RGP KO T e Vg 7K R B
77 RE ) E R Vi K SR TR AR

Highest YPU, %gzgﬁgfi%?fgi 2 588
Highest g{%iﬁiiﬂﬁ 2 896

lighost TP by peovinens i 200 2 348

Using highest ﬁﬁd, iﬁﬁzﬂi 2 563

T eroorion M
2020 Real production S 089 2 85

0

B ¥%/KFFH Freshwater aquaculture

2 000 4 000 6 000 8 000

¥#/KF25 Marine aquaculture

2 AERMEAXTHEKFRE W ATEH =6 LB

Fig.2 Comparison of achievable aquaculture production capacity by different calculation methods

3.5 KR/KEFER LI =6

Fie BRI 9 328 07 = TR /K R K T 57 4
FEWIA K AR A 3 R, Vi K oK T R
FE U ORI P 2S o DU B TR K T 7 B AT S
FEREEE , WA T,

FOK T FRFE 1Y SE PR = RE BT 2 285 71, H:
o VR K RK TP RE 416 7 t, o5 B AN R K T 7 g
(1) 18% , MhF 7K KK T = HE 1 869 JTt, 1 82%. /K
FKOK T FRFH A L S vy . B s FR A AR, KoK
PERE TR F] 3 571 07 1o $REE K R RER
K3 089 1t H R ARG MR, IR K KK 1T %5 7
AE P25 260 277 1,355 931 J7 s R SR A i AL
V7K KT P RE AT 2 55 225 J7 t, 1851 2 640 J7 t.

% R ENEE S N B B SR KT 9] A K
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RRAT DS At 18 g 48NV /K IR BE 7 BE  (H it KK
T FRAE N, AN BER IR H ™k 1 Ip ik, 11 2L
B v BEAT KK T AR 7 BE 57 TR B RO K B o

TR NI, KRR AR TR LR RK
T T IR FRBFE AR (Y — > EZ T[]

®7 PEXKEFELHASENE

Tab.7 Calculation of China’s achievable aquaculture production capacity in open water Tt

/148 By provinces

/3 A X By districts

ke 2020 BRAE iRk mAL e 42020 WAL R HRRORTIRL R 42020 HRL Je
Cotegory 200real AP REHE R P

° production Maximum area 2020 area and Maximum area 2020 area and

and YPU maximum YPU and YPU maximum YPU
3 P
BOKIK T . 416 686 502 931 674
Freshwater aquaculture in open water
v‘ y Aé
/iﬂ.(j(ﬂ(EF:HL . 1869 2 181 2 003 2 640 2415
Marine aquaculture in open water
b ATl

iﬁﬁﬁmw?m 2285 2867 2505 3571 3089

4 ZEIS I

AR 7= X R R A B TR B 4
Hit KEEEZEM. £ KREYW HRE T,
K7 FEFE Y AT DA A £ ) <2 4 Al 3 R Dk
Xof Yl = e EAT I R A AR L K 7R SR A b S
BR7=HE 2l B = REAY 81%, il il S B = g
DS B SR K= FR L . ARG LR G
PETTZE CRI T A J5 2200 B J7 S 19 7 ik AE i
FE /D A RS IR A B0 BRSO R B b SR T K
PR FE Y B T SE SRR AR . % AT DA AE 4
FEHE iz .

T S B L K™ R A T S B e T Ak
7300 J7 t, A LEIRAE B SEPR 7 8 A77E 2 000 2 7 t
(3R A TR o B KT 4 1 X 7K 7 FR R 7 e
DUR LR, S5 1 R B 2 SR 5 K 7 THT 52 )
AL AL —48 5 4 (8] 3250 AR B8 2 T 33 7 hm?,
T B EEE . B A E K R
fE , H N PR 2 i TR A KO b 4R
TRIK IR B 7™ BE 19 F 2 B 1R TR ZK SR B 1) B 7= K
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The calculation of China’s aquaculture capacity under the background of
""big food perspective'

XU Zhong'*, ZENG Tingting'
(1. College of Economics and Management, Shanghai Ocean University, Shanghai, 201306, China; 2. China Fishery
Development Strategy Research Center, Shanghai, 201306, China)

Abstract: Estimating the potential productivity of aquaculture is of great significance for ensuring food safety,
but the traditional fishery statistics cannot reflect the dynamic change of the productivity of China’s
aquaculture. Based on the two measurement programs of agricultural production capacity, the paper put
forward an innovative comprehensive measurement scheme, measuring the achievable capacity of aquaculture
by production modes, by provinces and by regions. As shown in the research, the calculation scheme
proposed in this paper can be popularized nationwide and applied to the calculation of aquaculture capacity in
different provinces, prefectures and counties. Large-scale investigation is an important work in the next step.
The achievable capacity of Chinese aquaculture is 73 million tons. The decrease of aquaculture area has
brought great negative impact on the productivity of aquaculture, and the increase of yield per unit makes
great contribution to the productivity. Guizhou and Yunnan provinces in the southwest, Jilin and
Heilongjiang provinces in the northeast have the greatest potential to expand production capacity in the
future. Stabilizing the aquaculture area and improving the unit yield level are two ways to improve fishery
production capacity. Improving the unit yield level of marine water aquaculture would have a more important
role in improving the production capacity of large water aquaculture.

Key words: big food perspective; achievable capacity of aquaculture ; capacity calculation
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