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FIGURE 1. Total global aquaculture and capture fisheries production
Aquaculture production increasing at an APR of 8.12% per year compared
with 2.54% for capture fisheries from 1950 to 2016 (FAO 2018).

FIGURE 2. Aquaculture production by major species group in 2016.
(values given in million t and US$ billion; FAO 2018)

atx ‘ FISH - 171 species reported ‘ —t—oy

85.7% | Freshwater fishes 46,387,932
9.2% | Diadromous fishes 4,957,342
5.1% | Marine fishes 2,745,874
Grass carp 6,068,015
us$ silver carp 5,300,736
138.5 billion Common carp 4,556,622
Nile tilapia 4,199,567
Bighead carp 3,526,812
Catla 2,960,554
Atlantic salmon 2,247,759
Roho labeo 1,843,496
Pangas catfish nei 1,741,057
Major country producers in 2016: China Milkfish 1,188,082
54.5%, India 9.5%, Indonesia 7.9%, Viet Rainbow trout 814,091
Nam 4.9%, Bangladesh 3.8%, Egypt 2.5%, Marine fishes nei 844,305
Norway 2.4%, Myanmar 1.7%, Chile 1.3%
Total 54,091,148 tonnes

CRUSTACEANS - 27 species reported ‘

Shrimps 5,180,563
Freshwater crustaceans 2,280,687
Crabs, sea spiders 399,124
Lobsters 1,628
uUss Whiteleg shrimp 4,155,827
57.1 billion Red swamp crawfish 919,887
= Chinese mitten crab 812,183
) Giant tiger prawn 701,081
Oriental river prawn 272,592
Giant river prawn 233,898
Indo-Pacific swamp crab 89,390
Total 7,862,016 t
Major country producers in 2016: China 56.1%, Viet Nam 8.9%, Indonesia 8.0%,
India 6.8%, Ecuador 5.4%, Thailand 4.3%, Bangladesh 1.8% (FAO, 2018)

FIGURE 3. Aquaculture production by major species group in 2016.
(values given in million t and US$ billion; FAO 2018)

GLOBAL AQUACULTURE PRODUCTION

Aquaculture, the farming of aquatic plants and animals,
continues to be the world’s most diverse food production sector, with
over 277 different species reported in 2016, including 20 species of
aquatic plants, 59 species of mollusks, 27 species of crustaceans and
over 171 fish species (FAO 2018).

According to the latest statistical information from FAQO, total
global aquaculture production increased by 4.5 percent from 105.46
million t (live weight equivalent) in 2015 to a new high of 110.21
million t in 2016, with total production valued at US$ 243.26 billion
(Fig. 1, FAO 2018).

MAJOR SPECIES PRODUCTION
In contrast to terrestrial agricultural food production systems
where plant cereals and oilseeds dominate agricultural food

FIGURE 4. Aquaculture production by major species group in 2016.
(values given in million t and US$ billion; FAO 2018)

production, aquaculture is currently dominated by the production
of aquatic animal species; over 70 percent of total production being
in the form of fish, mollusks and crustaceans in 2016, and only
27.3 percent of production being in the form of aquatic plants or
seaweeds (FAO 2018, Fig. 2).

Total fish production in 2016 was 54.1 million t (up 5.0 percent
from the previous year) with over 171 different species reported and
total production valued at US$ 138 .45 billion (Fig. 3). Moreover,
despite that over 70 percent of our plant is covered with ocean or
salt water, over 85.7 percent of fish production were freshwater fish
species (mainly carps, tilapia and catfishes), and to a lesser extent
diadromous fish species (9.2 percent, including salmonids, milkfish,
eels, etc.), and marine fish species, respectively (5.1 percent, FAO
2018).

(CONTINUED ON PAGE 34)
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Oysters 5,594,822
Clams, cockles, arkshells 5,570,141
Scallops, pectens 2,126,930
US$ Mussels 2,007,507
T Misc marine molluscs 1,153,615
29.4 billion Abalones, winkles, conchs 400,230
Freshwater molluscs 285,894
Total - 17,177,107 t

ALGAE - 20 species reported

Red seaweeds 18,472,933
Brown seaweeds 10,512,535
Green seaweeds 15,958
Misc aquatic plants 1,137,964
uss$
e Spirulina nei 88,585
11.7 billion 2 !

TOTAL 30,139,389 t

Major reported country producers in 2016: China 48.0%, Indonesia 38.6%,
Philippines 4.7%, Korea R 4.5% (FAO 2018)

FIGURE 5. Aquaculture production by major species group in 2016.
(values given in million t and US § billion; FAO 2018)

FIGURE 6. Aquaculture production by major species group in 2076.
(values given in million t and US$ billion; FAO 2018)

ASIA (t) 101,510,124
AMERICAS 3,363,281
EUROPE 2,946,630
AFRICA 2,121,210

OCEANIA 229,006 AMERICAS 3.05%

EUROPE 2.67%

ASIA (APR) 6.4

AMERICAS | 5.4 AFRICA 1.92%

EUROPE 23

AFRICA 10.2 ; .sf
vﬁmg‘,g"'
i bl

OCEANIA 3.2 B e

All APRs calculated from 2000 to 2016 2016 m

110,208,218 t il

- e M

China 63,720,041
Indonesia | 16,581,000
India 5,703,002 INDONESIA O china
Viet Nam 3,634,531 H Indonesia
Bangladesh | 2,203,554 Ondia (F)
Philippines | 2,200,914 OViet Nam
Korea, Rep. | 1,859,220 @ Philippines
Egypt 1,370,660 O Bangladesh
Norway 1,326,216 O Korea, Rep.
Japan 1,067,974 O Norway
Chile 1,050,117
Myanmar 1,017,644
Thailand 962,571

— valued at US$ 243.26 billion

FIGURE 7. Total global aquaculture production by region in 2016
(values given in t; FAO 2018)

By value the second largest major aquaculture species group in
2016 were the crustaceans at over US$ 57.1 billion, with over 7.86
million t reported (up 6.9 percent from the previous year) from over
27 different crustacean species; 65.9 percent of total crustacean
production being marine shrimp species at 5.18 million t (Fig. 4).

Molluks represented the second largest animal species group
at 17.2 million t or 15.6 percent of total aquaculture production by
weight in 2016; total mollusk production valued at US$ 294 billion
in 2016, with filter feeding marine/brackishwater mollusk species
dominating production, including oysters, clams and mussels (Fig. 5).

Last but not least, aquatic plants represented over a quarter
of global aquaculture production at 30.1 million t in 2016, with
production up by 2.6 percent by weight from the previous year;
representing a very diverse group ranging from the production of
unicellular algal species produced in sophisticated land-based culture
facilities to the production of edible macrophytes under outdoor
ambient culture conditions (Fig. 6).

DOMINANCE OF THE ASIAN REGION

By geographical region, Asia currently dominates aquaculture
production with over 92.1 percent of total global production.
Aquaculture production within the African continent displaying the
highest APR of 10.2 percent per year and Europe the lowest at 2.3
percent per year since 2000 (Fig. 7).
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FIGURE 8. Top aquaculture producers by country in 2016.
(values given in t; FAO 2018)

Top COUNTRY PRODUCERS

China dominates global aquaculture production at 63.72
million t or 57.8 percent of total global production in 2016 (Fig.

8) and remains the world largest global producer of fish (Fig. 3),
crustaceans (Fig. 4), mollusks (Fig. 5), and aquatic plants (Fig. 6).

Asia’s dominance in aquaculture production after China is
followed by six other Asian countries, namely Indonesia (2nd largest
country producer at 5.7 million t), India (5.7 million t), Viet Nam (3.6
million t), Bangladesh (2.2 million t), the Philippines (2.2 million t)
and the Republic of Korea (1.9 million t; Fig. 8).

Table 1 shows the top twenty aquaculture producers in 2016;
the Asian dominance being broken by Egypt (8th largest country
producer), Norway (9th), Chile (11th), Brazil (14th), Ecuador (16th),
the USA (17th) and Nigeria (20th).

MAJOR FED FisH AND CRUSTACEAN SPECIES

In contrast to mollusks and aquatic plants, whose production
is usually reliant on the natural availability and supply of nutrients
available within an open culture system, the bulk of fish and
crustacean aquaculture production is dependent on the external
supply of feed inputs in the form of nutritionally complete
formulated aquaculture feeds or to a lesser extent the supply of
lower-cost supplementary feed inputs.

In general, the use of supplementary feeds is currently




restricted to the production of lower-cost (in marketing terms) filter-
feeding fish species (13.6 million t in 2016), including silver carp,
bighead carp, catla and rohu (these species representing 25.2 percent
of total fish production in 2016 (FAO 2018)

In contrast to predominantly filter-feeding fish species, Table 2
shows the top compound feed fed fish and crustacean species groups
produced in 2016. Total estimated fed fish and crustacean production
in 2016 was estimated at 43.49 million t, with fed Chinese carp
dominating production (15.09 million t or 34.7 percent of total fed
species production in 2016), followed by tilapia (5.90 million t, 13.5
percent), shrimp (5.18 million t, 11.9 percent), catfish (5.06 million
t, 11.6 percent), marine fish species (2.74 million t, 6.3 percent),
other miscellaneous freshwater and diadromous fish species (2.51
million t, 5.8 percent), salmon (2.41 million t, 5.5 percent), freshwater
crustaceans (2.28 million t, 5.2 percent), milkfish (1.19 million t, 2.7
percent), trout (0.84 million t, 1.9 percent), and eels (0.29 million t,
0.66 percent), respectively.

Table 3 shows the reported global production of the major fed
species groups by major cultured species and country producers in
2016, together with the assumptions used for estimating major species
growth and feed usage from 2000 to 2016, with estimates for 2020
and 2025.

Figure 9 to 19 shows the total global production of the major fed
species from 2000 to 2016 based on reported FAO species production
data (FAO 2018) and estimated compound feed usage, together with

an estimate for species production and feed usage for 2020 and 2025.

On the basis of the data presented it is estimated that total
compound aquafeed usage was 49.6 million t in 2016, and expected to
rise to 60.4 million t by 2020 and 76.2 million t by 2025, respectively
(Figs. 20 and 21).

CONCLUDING REMARKS

Aquaculture continues to be the world’s fastest growing and most
diverse food production sector, with over 95.6 percent of total aquacul-
ture production being realized within developing countries and the sec-
tor growing at an average APR of 6.64 percent per year, compared with
1.15 percent for economically developed countries (FAO 2018).

Notes
Albert G.J. Tacon, Aquatic Farms Ltd, Kaneohe, HI 96734 USA
agjtacon@aquahana
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TABLE 1. TOP 20 AQUACULTURE PRODUCERS IN 2016. TABLE 2. TOP FED FISH AND CRUSTACEAN SPECIES PRO-

(VALUES GIVEN IN t; APR % 2000-2016; FAO 2018) DUCTION IN 2016. (VALUES GIVEN IN MILLION t; FAO 2018)
) APR -% us$
Top fed species Tonnes (2000-2016) billion Top producer
01 China 63,720,041 | 5.2 | |11 Chile 1,050,117 | 5.8
N Chinesecarp* «"< 15.09 4.7 34.60 China 91.8%
02 Indonesia 16,581,000 |19.2 | |12 Myanmar |1,017,644 |15.7 Tilapia £ 5.90 105 11.30 China 31.6%
03 India 5,703,002 | 7.0 | |13 Thailand 962,571 | 1.7 | Shrimp >, 5.18 9.9 32.01 China 38.8%
. R Catfishes o 5.06 15.2 9.75 Indonesia 25.9%
04 Viet Nam 3,634,531 [13.0 | |14 Brazil 581,230 | 7.9 Marine fish re 274 6.7 12.28 China 49.3%
05 Bangladesh | 2,203,554 | 7.8 | |15 Korea DPR | 554,100 | 1.1 Other MFW/D fish ¥ 2.51 14.6 11.08 China 67.6%
06 Philippines | 2,200,914 | 4.4 | |16 Ecuador 451,090 |13.3 Satmon =1 24 55 15.38 | Norway 51.1%
FW crt == 2.28 11.0 22.53 China 92.3%
07 KoreaRep | 1,859,220 | 6.6 | |17 USA 444,369 | -0.2 Milkfish =< 1.19 6.0 170 | Indonesia 62.3%
08 Egypt 1,370,660 | 9.1 | |18 Malaysia 407,887 | 5.7 Trout o, 0.84 3.2 3.59 Iran 19.3%
Eel —~ 0.29 1.9 2.14 China 85.5%
09 Norway 1,326,216 | 6.4 | |19 Iran 398,129 [15.3
10 Japan 1,067,974 | -1.2 | |20 Nigeria 306,727 |16.8 Total Loasas L 756 | 15636 |
Excludes 13.6 t of p y filter g/ y diet fed fed species, including silver

carp, bighead carp, catla & rohu or 25.2% total fish production in 2016 (FAO 2018)

TABLE 3. REPORTED GLOBAL PRODUCTION OF MAJOR FED AQUACULTURE SPECIES FROM 2000 TO 2016 AND ESTIMATED
COMPOUND FEED USAGE FROM 2000 TO 202§ (VALUES GIVEN IN THOUSAND t).

CHINESE FED CARPS: total production was 15,088,952 tin 2016, with average APR of 4.7 percent/year since 2000, and a total farm gate
value of US$ 34.6 billion in 2016 (FAO 2018). Data excludes predominantly filter feeding carp species, including silver carp (5,300,736 t),
bighead carp (3,526,812 t), catla (2,960,554 t) and rohu (1,843,496 t; these species totaling 13,631,598 t or 25.2 percent of the total fish
production of 54,091,148 tin 2016; FAO 2018).

MAJOR SPECIES PRODUCED IN 2016 MAJOR COUNTRY PRODUCERS IN 2016

Grass carp 6,068,015t (40.2%) China 13,859,935t (91.8%)
Common carp 4,556,622 t (30.2%) Indonesia 498,297 t (3.3%)
Carassius spp 3,006,082 t (19.9%) Bangladesh 113,927 t
Wouchang bream 826,178 t (5.5%) Viet Nam 107,114 ¢

Black carp 632,055t (4.2%) Russian Federation 76,452 t

Year Total production’ Growth (%/year)? Percent on feeds® Species EFCR* Total feeds used®
2000 7,186 3.9 37 2 5,318
2001 7,732 7.6 38 1.9 5,582
2002 8,107 4.8 42 1.9 6,469
2003 8,470 4.5 43 1.9 6,920
2004 8,198 3.2 44 1.9 6,853
2005 8,624 5.2 45 1.8 6,985
2006 8,815 2.2 46 1.8 7,299
2007 9,308 5.6 47 1.8 7,875
2008 9,692 4.1 48 1.8 8,374
2009 10,404 7.3 49 1.8 9,176
2010 11,076 6.5 50 1.8 9,968
2011 11,599 4.7 51 1.7 10,056
2012 12,422 7.1 52 1.7 10,981
2013 13,048 5.0 58 1.7 11,756
2014 13,809 5.8 54 1.7 12,677
2015 14,475 4.8 55 1.7 13,534
2016 15,089 4.2 56 1.7 14,365
2020 17,652 4 60 1.6 16,946
2025 20,464 3 65 1.6 21,282
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Total Chinese carp production was 15,088,952 t in Total tilapia production was 5,898,752 t in 2016
2016, increasing at an average APR of 4.7%/year increasing at an average APR of 10.5%/year since
thousand t since 2000, valued at USS$ 34.6 billion (FAO 2018) 2000, valued at US$ 11.3 billion (FAO 2018)
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FIGURE 9. Reported global production of Chinese fed carps and estimated

FIGURE 10. Reported global production of tilapia and estimated feed usage
feed usage from 2000 to 2025.

from 2000 to 2025.
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Total catfish production was 5,063,713 t in 2016,
increasing at an average APR of 15.2%/year since
2000, valued at US$ 9.75 billion (FAO 2018)
thousand t
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FIGURE 1. Reported global production of catfishes and estimated feed usage
from 2000 to 2025.

Total MFWDF production was 2,508,424 t in 2016,
thousand t increasing at an average APR of 14.6%/year since

4,500 2000, valued at US$ 11.08 billion (FAO 2018)

2016 2020

FIGURE 12. Reported global production of other freshwater and diadromous
fish and estimated feed usage from 2000 to 2025.
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Total salmon production was 2,414,586 t in 2016,
increasing at an average APR of 5.5%/year since increasing at an average APR of 6.7%/year since

n g 2000, valued at US$ 15.38 billion (FAO 2018) thousand t 2000, valued at US$ 12.28 billion (FAO 2018)
thousand t
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FIGURE 13. Reported global production of salmon and estimated feed usage FIGURE 14. Reported global production of marine fishes and estimated feed
from 2000 to 2025. usage from 2000 to 2025.
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Total milkfish production was 1,188,082 t in 2016,
increasing at an average APR of 6.0%/year since
thousand t 2000, valued at US$ 1.70 billion (FAO 2018)
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FIGURE 15. Reported global production of milkfish and estimated feed usage
from 2000 to 2025.

Total trout production was 845,623 t in 2016,
thousand t increasing at an average APR of 3.2%/year since
2000, valued at US$ 3.59 billion (FAO 2018)

2016 2020

FIGURE 16. Reported global production of trout and estimated feed usage
from 2000 to 2025.
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Total river eels production was 286,375 t in 2016, Total shrimp production was 5,180,563 t in 2016,
increasing at an average APR of 1.9%/year since increasing at an average APR of 9.9%/year since
2000, valued at US$ 2.14 billion (FAO 2018) 2000, valued at US$ 32.01 billion (FAO 2018)
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FIGURE 17. Reported global production of river eels and estimated feed usage ~ FIGURE 18. Reported global production of shrimp and estimated feed usage
from 2000 to 2025. from 2000 to 2025.
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Total FW crustacean production was 2,280,687 t i
thousand t 2016, increasing at an avel APR of 11.0%/year
since 2000, valued at US$ billion (FAO 2018) Ocarp

@ Tilapia

O Catfish

E Misc freshwater fish
B salmon

OTrout

O Milkfish

OEels

@ Marine fish
OShrimp

OFreshwater crustaceans

2020

FIGURE 19. Reported global production of freshwater crustaceans and FIGURE 20. Total estimated global compound feed usage by major fed
estimated feed usage from 2000 to 2025. species group was 49.6 million t in 2076.
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FIGURE 21. Total global farmed fed fish production and estimated feed usage:

2000 to 2025 (million t).

AQUACULTURE, THE FARMING OF AQUATIC PLANTS
AND ANIMALS, CONTINUES TO BE THE WORLD’S
MOST DIVERSE FOOD PRODUCTION SECTOR,
WITH OVER 277 DIFFERENT SPECIES REPORTED IN 2016,
INCLUDING 20 SPECIES OF AQUATIC PLANTS,

59 SPECIES OF MOLLUSKS, 27 SPECIES OF
CRUSTACEANS AND OVER 71 FISH SPECIES.
ACCORDING TO THE LATEST STATISTICAL INFORMATION
FROM FAQ, TOTAL GLOBAL AQUACULTURE PRODUCTION
INCREASED BY 4.5 PERCENT FROM 105.46 MILLION T
(LIVE WEIGHT EQUIVALENT) IN 2015 TO A NEW HIGH
OF 110.21 MILLION T IN 2016, WITH TOTAL PRODUCTION
VALUED AT US$ 243.26 BILLION.

WWW.WAS.ORG » WORLD AQUACULTURE =+ JUNE 2018 43




44 JUNE 2018 + WORLD AQUACULTURE + WWW.WAS.ORG




WWW.WAS.ORG + WORLD AQUACULTURE =+ JUNE 2018 45




46 JUNE 2018 + WORLD AQUACULTURE + WWW.WAS.ORG






