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China, 2018-2023

TEX B b, FRE R R E A P EfR A
INZR . 1L T4 X, 2023 4F, fEa . INAR. iL
THY B 7 9y 139.56, 73.22. 50.78 T t,
4 SR P ) 48.59% ., 25.49% ., 17.68% (1%
A AR, 2024) (B 3). BESEFRFE ™ Ml A Joy X S AR X
b, BRTIEREL L B B2 A P
P A SRS SRy o AN, A A AR FE RS Y AL F A
ISR ARSE, MO | IR 53R TLEFRIE S
TG XS IR DT AR L AR S
FEA TR WY smESE N HHE, KB
th DA A e i L B

VEAER , 32 ARG 37 5 28 (] 22 40 T 1 AR A R BE IR
PR XU R 252, 3T AR A T 3 28 1) AL
PR e IR AR Xk SR e A (N 4 R 4, 2019) .
(SR T B AR WnigE [ B il . AU R ONS . & g
Wi 9 R G0 P R4 BB R IEAE IR & R, I 4 &2
PRI TR, AR A R R A SR R



%24

SRERAEAT: RV 5T Bl i R AR 5 X R 5

1.84% 1.31%

———

e 48.59%

@ fE#48 Fujian Province
@ iL7*44 Liaoning Province
O J %4 Guangdong Province @ HAth45 45 Other province

o 14 Shandong Province
@ WiVL45 Zhejiang Province

K3 2023 47 Hi [E 4545 13 77 F e S ™ B o L
(kA F R, 2024)
Fig.3 Percentage of cultured algae production by
province in Chinain 2023

R RRARST shsR B AN e A o R, e TR
FRHHIRAS . TR FRAK 2R B B, LB T A
[ eSS 0 Wb ) AR 7= 5 B RO 5 3l e & R g | DL
S5 L8 2 I EEA F7 5 (integrated multi-trophic
aquaculture, IMTA)EESL, i —2 42T T K™ 55258 R 48
) AR B 2 RN 5 R R A8CR (SR R 48, 2025), ax 4k
B AR B AR 2 R, A oA ST i 28 7l ) i il T
SRR REBAE T RS
313 MmIHHBLBH—FRAT FHHME
AR, FISeRE L= rm, REE R
JRBE AR A IS REME B S A ST S A
fer = FREEESS I TAlk IE MG BT . R 55
GUM B GEIN T S a7 %A, AR
PRI P, W R A . BN
PR . RS . et SRR T EEAE . R
LA MR . YRR AU, DL
S, R A A AR A Wy Bl A AR S R U8
PR A RMERIRNR . MBS AR
ZIAETE RSy, AUETHAEBE 2 | (g S A REE
i TP AR N, S T R Y ) T
FEAR (MRS, 2020; ¥ OCE, 2022; Bh/MAE, 2023),
T SN T Ml 5L B DX Al 7 M 4 B AR A
BN, AR @7 T I B TN Ts e, W
MR, T e MEEZRR, WE TS
X2 TCAIE S A IR oK 5 LU AR A I S A KR K 4G
PR A M, BEE AEIROR I R, A R I ER R
RNAEEE AN WL &, 098 1 7 B0 B e AR S R
gL B2y IR AR S SRR A N o A A
TN TP M ARFE IR B, sl T & e R ks 5%

SRR FIBRIIE | 5 0 S5 20 35 B hn T ) 7 FE b
AMEET T B S B IME , 83 3h T EE A
WAEA 30 TR S R R E LS L,
TERL T MR R . IR0 . T B8 K B 5 5 )
Gpeb e, JE— 25 ILE T R E AR RIS ) 4
e f .

314 FHERRAABMGIERIATIHERLRES K

b Y Y P BN o S I A [ = S = e Ok
R, FEAEY S B A RN RE PR A T A o P
AT, R R T SOE R T AR R e . 4Bk
TH PR B2 S A2 E AR T, T A We SRRk
PR, NS T 2 onik . A g &3E . SR
W . BRI | T R I TR
bk, BRBEBERY . ANEREENT . T A £ BRI A R
B T RO BN RRE R (Lafarga
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Bi et al, 2022; Pradhan et al, 2023),
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Tab.1 Export statistics of algae product categories in China from 2019 to 2023

2019 4F 2020 4F 2021 4F 2022 4F 2023 4F
fﬁﬂé@ﬂ H"ID%Jﬁ Hjlj% H"ID%Jﬁ UjDE‘: ILHD%Jﬁ LUE]E ILHD%JH H:'.DE HJID%Jﬁ tﬂm%
Product type Export Export Export Export Export Export Export Export Export Export
val e/ volume/t valuef lume/ lume/ Vel e/ volume/t valuef volume/t
10000 USD 10 000 USD VOIUMet 15000 usD VOIUMEt 169000 USD 10000 USD
T Kelp 17771 50622 1697.0 45153 15113 31636 8020 13306 16166 2595.6
iy Sdtedkelp  4246.8 11 358.7 46989 106413 40776 87639 47322 84655 43828 78577
T 453 Dried laver 2086.0 1148.2 23395 13618 23504 1360.5 26259 13459 19301 10852
TR K
54543 24043 55905 23116 81532 29323 74506 24610 90128 30389
Seasoned laver
HE455% Roasted laver 144088 57372 127859 5398.1 16685.0 67869 144470 56405 151516 6004.9
jﬁﬁﬂ?% 6.2 7.0 6.0 13.6 9.8 14.4 53 5.7 3.0 59
Dried wakame
e R
AR A 3925.1 17224.6 36747 16926.2 47678 172575 5086.0 143534 4800.1 138994
Salted wakame
Hoph s
RS 939.8 93622 696.6 7322.0 662.8 6 465.9 7079 65122 699.8 6494.3
Other wakame
TR
” 15 3.3 / 87.8 572.0 / / / /
Dried Eucheuma
JF‘.{I% . 29.4 212.1 111 66.5 26.9 378.1 25.6 301.3 53.1 408.8
Dried Gracilaria
FKINZEAHENEM
e 3328 6487 3025 5908 3323 7665 3770 7825 3035 7775
Edible algae not
elsewhere specified
HAAE A HEAEH
RS 303.7 19923 203.0 10522 3387 13541 3743 1685.2 353.7 12620
Other non-edible algae
HIN 24 Tl E S AR )
BRI S
Prepared or preserved 113441 246541 105127 226505 138483 302409 145232 258246 140425 281557
algae products, not
elsewhere specified
YA EN b Ho ek
@&%E&m'& 0 Ak 41.9 36.6 48.0 48.2 54.63 55.0 41.8 35.0 785 64.3
Alginate and its esters
41t Tota 448975 798515 42566.4 72898.1 52906.5 80111.6 51198.7 687434 52428.0 71650.2

T P FRRERE
Note: / indicates missing data.

R PR AR B 7 Ml A R R AT R 1 T IR B, ) 2
BRI AT | A S A v T PV R SR B S I
N, SBUERKINE], A BEELAEE KR, SR
SN BRI . 23 . VLB SRR i,
WL B T TR T 0 v 7 i R R 2 S
PEHET™, AR Rl o T e 06 S 0 3 A b e 7 4
ARASA FF IR, o 5 Bl 5T AOAG TR 0B | 01 7 b S 2
BETEEE S N RN E T ] W DO N R Dbl
FRFHSH, QR BOROR ) FRFE K2 B R B A

A TE BUbR AL, S SR A H A T
MNTTSENR T RAFP AR HE T IR A 45 e Tt o

2021 A 11 H & 2022 4F 4 H, 11 ZR 5 i el
At 1) i i 1 B P AR A, RS Ak L
REAEREM G, 2O AU 9300 hm?, HAEL 3R
% 20 {20 (AR A, 2023), WEgT W, i AKE W E
B, SERESR BRI TR S IAEE S M S SR % R R
SRS R A BRI AEE 1 R 57 4 [ B A%
PR 5 75 g A 0 o 3 e 1Y) 2 el L D (B 2R 4%
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2019; Z=fh b4, 2020; sk4kL1 %, 2021), RN, Ak
TR . AR . SR A A B E
T AL AR IG5 22 J DR 2 T 3 e T AL KR T
B, IR T R A R, K R R BT R
T H5HEIRRSABIE R, EHmFEISR, @it
TR i A BT 5 E R &, IR A
s 3 B 4 B AR 2 I B S K o

322 FEEFRBAMAAE AR T, F3HHRA
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Paths and Countermeasures for High-Quality Development of Algae Industry

Under the Background of “ All-Encompassing Approach to Food”

GUO Yingying“? YU Fan', WANG Lianzhu'?, L1 Na*?, ZHU Wenjia'?, XU Dong,
LI Jie*, JANG Yanhua'?, YAO Lin*?"

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, Ching;
2. Key Laboratory of Testing and Evaluation for Aquatic Product Safety and Quality,
Ministry of Agriculture and Rural Affairs, Qingdao 266071, China)

Abstract Algae have important strategic significance in optimizing food supply systems, promoting
carbon sink fishery development, and enhancing marine economic competitiveness owing to their efficient
biosynthetic capability, rich nutritional value, and ecological regulatory role. This article analyzes the
current development status and main challenges faced by China's algae industry from the perspective of
the "All-Encompassing Approach to Food,” and propose pathways and countermeasures to promote
high-quality development of industry. Currently, China's algal industry has demonstrated steady overall
growth, developing into a large-scale, intensive production system. Significant progress have been made
in developing superior germplasm, expanding cultivation scales, upgrading products, and growing markets.
However, some challenges still persist, such as limited innovation in stress-resistant germplasm,
inadequate disease prevention and control systems, low levels of mechanization and automation in
cultivation, short industrial chains, limited scientific research investment, outdated deep processing
technology, and underdeveloped quality and safety supervision systems. To develop and expand the algal
industry, it is necessary to strengthen policy support, accelerate breakthroughs in core and key
technologies, and promote coordinated industry chains, green and low-carbon transformation, brand
building, and global market integration.

Key words All-Encompassing Approach to Food; Algae industry; Technology innovation; |ndustrial
chain upgrading; Promotion pathways

D Corresponding author: YAO Lin, Email: yaolin@ysfri.ac.cn



