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Principles of Aquaculture
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Aquaculture product types
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The globe’s population has risen substantially over the last 2 centuries and in 2014
stood at approximately 7 billion individuals.

In general, population growth has resulted due to increased age expectation which
has resulted due to better living conditions (water, food, sanitation, medicine).
The World Health Organization projects a population of around 10 billion by
2035.

Unbalanced consumption patterns, together with increased population growth
have increased pressure on finite resources such as land and water resources.
Together with a rise in global population has come rapid deterioration in other
natural resources due to over-exploitation. This is nowhere better seen than in
global fisheries and forestry industries. For the world’s people to maintain current
dietary protein intake, fishery production, from all sources will have to be
increased by 50% by 2030.




2015,

FIGURE 1 92.7 mt
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION 76.1 mt
2005, 2010,
2003, 93 mt 87 mt
90.3 mt 48 mt S8 mt

180

1950 1755 1560 1943 1570 1975 1780 1985 1990 1795 200 NS nio M3

B Caplure production B Agquotubure production

NOTE: Exeludes aqualic mammals, eracodiles, olligators ond coimans, seaweeds and other aqualic plants



WORLD FISHERIES AND AQUACULTURE PRODUCTION AND UTILIZATION (MILLION TONNES):

Calegory 2011 2012 2013 2014 2015 2016
Preduction

Copture

Inland 10.7 11.2 11.2 11.3 11.4 11.4
Marine B1.5 78.4 79.4 799 81.2 79.3
Total capiura 92.2 B9.5 20.6 1.2 92.7 20.9
Aquaculture

Inland 38 6 420 44 B 459 48 4 51.4
Marine 232 24.4 25.4 24 8 27.5 287
Total aquaculture &1.8 66.4 70.2 73.7 76.1 80.0
Total world fisheries and equaculture 154.0 156.0 1560.7 164.9 1568.7 170.9
Utilization®

Human consumphion 130.0 136.4 1401 144 8 148.4 151.2
MNon-food uses 240 19.4 20.6 20.0 20.3 19.7
Population [Billions) 70 7.1 7.2 7.3 7.3 7.4
Per caopito apparent consumptlion [kg] 18.5 19.2 19.5 19.9 20.2 20.3

* Exdudet aquatic maommals, cracadilas, alligalors and caimans, saawaads ond ather aquatic plante.
' tilization data for 20142016 are provisional esfimalas.
tSourts of papulation figuras: UN, 2015



World capture and aguaculture production

World capture and aquaculture production
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TABLE 2
MARINE CAPTURE PRODUCTION: MAJOR PRODUCER COUNTRIES

% Voriation
20052014 — e 2%?:
i 2014

Chira 13 1B 273 15314000 15246 234 15.4 ~D0.4 -57 746
ndonesia 5074932 &2167FF & 10F 7E3 20.4 -1.7 -106 754
orires Srares = 4757179 5019 39F 4 BY7 322 2.5 2.4 -122 077
B "sicn Federctior 3 401 031 4172073 4 466 503 240 7.1 TR4 430
Peru Tatzl 4 438 B3F 4 7ES 551 3774 BET —41.4 -21.1 -1011 664
Eucluding enchoven FET F1E 1004 631 §19 B4T -7.1 -5.5 -7 TE4
ndia I218050 2 3497 2B4 3 599 693 11.% 2.9 102 40F
Jzpar® IPPT 458 3 4ZIOFF 3 167 410 -20.7 -7.5 -255 489
Vier Mar 2 0Bl 551 2607 214 T ATE 406 6.7 2.7 71192
Morway 734 154 TIP3 46T 2 053 580 -13.4 -11.3 -250 BO2
#hilippines 7155 951 1 948 101 1BAS 213 -13.5 -4.3 -BI BBE
Malapsia 1 387 577 1 4E& 050 1 574 443 15.5 5% EE 353
Chile Tozl 3 157 746 1 784 247 1 499 531 -57.3 -16.1 -285 T1E
Excluding onchoven 7 107 7ES 1 244 154 1142 095 —44 % -67 -B4 05F
Moraceo 1074 083 1 349 937 1 4371 518 33.3 6.0 81 581
%epublic oF Kores 1 744 57F 1 440 BEF 1 377 343 -21.1 -16.0 -243 326
Thailand 1830315 1317 217 1 343 2E3 -26.4 2.0 26 D66
ez 1401 294 1375 B51 1311 OBF -5.4 -0.4 -4 762
Myanmart 1 15% 708 1107 020 11E5 410 .3 7.1 7E 550
celand 1 ZE1 587 131E P16 1067 015 -16.7 -18.1 -251 %01
Spair B35 3B4 RET 240 FO5 638 -5.4 —f.4 -&1 602
Conado 14 571 E23 155 E31 814 -8 1.0 E 457
E’l_'ﬁ"' Pravince of P40 193 PET 311 750 021 -21.% -24.2 -23% 250
Argentinz B79 B3F 795415 734 337 -16.3 7.4 -59 O7E
fruadar 493 B5E 443 176 715 357 445 11.2 72 181
Urites ¥rgdom 437 3FE 45 45) 506 701 74 1.1 -0.4 -2 753
Denmark 735 BAE HAE EFI 470 207 -E.F -22.% - 198 £E5
Totol 5 major counsries &5 451 506 &6 391 560 43 939 966 -2.3 -3.7 -7 451 554
I‘;‘;L“‘ﬁ:‘l" 17 14326 675 14 856 282 15 336 BB 7.1 3.3 480 600
World total 797TE 1E1 81 247 BAZ 79 276 B4E -0.4 -2.4 -1 970 954

Shore of 25 maojor ETO0% BLT% BT

cauniries




TABLE 3
MARINE CAPTURE PRODUCTION: MAJOR SPECIES AND GENERA

Iﬁz;:g;mm ?ﬁﬁ?ﬂ;ﬂwﬂcu 2952134 3372752 3474149 178 30% 103 397
Engroulis ringens E";';‘;tﬁ:f';l anchovy] 4522 544 4310015 3192474  -51. -259% -1117 53%
Kotsuwanus pelamis Skipjack tuna 2438124 2809954 2829929 7.3 0.7% 19 975
Sardinallo spp = Sordinellos nei 2 281 285 2 238 903 2 289 B30 0.4 2.3% 50 927
Trochurus spp.® if;rkg:jah:;?'! 2443 428 1 FIBISZ 1743917 -2972 0.3% 5 545
Clupea harengus Atlantic herring 2111101 1512174 1439740 -223 8.4% 127 584
Scomber joponicus Pacific chub mackerel 1454794 1 484780 1 598 950 2.9 77% 114 170
Thunnus albacares Yellowfin tuna 1219 324 1 354 883 1 442 540 19.9 7B% 105 457
Godus morhuo Atlantic cod 995 853 1303726 1329450 335 2.0% 25724
Engroulis jopanicus lopanese anchovy 1 323 022 1 334 218 1 304 484 -1.4 -2.4% =31 734




TABLE 5§
INLAND WATERS CAPTURE PRODUCTION: MAJOR PRODUCER COLINTRIES

Ckira 2 252 4B 2 27T ZRR 2 d18 D4s 2.9 1.8 40 F47
H ndia® 1 0BE TEZ 1 348 104 1 442 D& J4.4 8.4 115 959
E|:|r'9|-:|l:|l1|" 1018 FEF 1 023 F71 1 048 242 2.9 2.4 24 257
My onmeor® 745 4E3 B&d 450 EE& FEO 1%.0 2.7 23 230
Combodio 4232 BO1 A8F BO5 509 350 0.5 4.4 21 445
ridonesia Ji& FZ22 AT72 R11 432 475 24.7 -8.4 =40 434
Lgo ndo A1F O1é 394 205 JET 244 -4.7 -1.8 = P&
Migerio 287 paTF J37F EF4 IFF L32 31.2 11.8 39 F58
Uritez Repuslic of 305 635 309 924 312 039 2.1 0.7 2115
Tanzanio
Fussion Federotian 243 33T 285 D&S 292 BZE 20.3 2.7 7 ra3
Sowpt 248 141 2471 179 237 pER 4.5 -3.8 =g 220
Democrotic Rapublic .
of tha Conge 224 F&3 227 o0 2329 300 2.2 Q.F &00
Erozil® 243 F13 225 000 225 000 7.5 . 0
Sdawico 113 ES4 151 416 199 &85 75.4 al.% df Z49
Thoilars 2171 REF 184 101 187 300 =11.& 1.7 3199
:'I"i|i|:l|:|inl!. 182 305 203 366 159 &15 =13.4 -31.5 -43 F51
Tatal 16 major
counbries H 351970 9033 480 9251 53E 10.9 2.5 228 D4E
Tatol other 134
countries 2172 223 2 374 5E5 2 371 4EZ 9.2 =1 -3 103
— ‘World rotal 10 524 193 11 408 OF5 11 &33 020 10.5 2.0 224 p4as
Shore of 14 mojor
p—— TR.4% FoRE FOAE

* Produciion figures for 2015 oad 1014 are FAD estimates.



World aquaculture production

WORLD AQUACULTURE PRODUCTION OF FOOD FISH AND AQUATIC PLANTS,
19902016
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I Crustaceans (marine and coastal oquaculture) I Finfish (inland aquaculture)
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TABLE &

AQUACULTURE PRODUCTION OF MAIN GROUPS OF FOOD FISH SPECIES BY CONTINENT, 2016
(thousand tonnes, live weight)

Inland aquaculture

Finfish 1 254 1 072 43 983 502 5 47 516
Crustacea 0 &8 2 965 0 0 3 033
Molluscs 28B4 284
Other aguatic animals 1 531 531
Subtotal 1 254 1 140 47 765 502 5 51 347
Marine and coastal aguaculture

Finfish 17 204 3739 1 830 a2 & 575
Crustacea 5 727 4 091 0 & 4 B29
Molluscs & 574 15 550 613 112 14 B53
Chther aguatic animals 0 402 0 5 407
Subtotal 28 2207 23 781 2 443 205 28 &64
All aguaculiure

Finfish 1 972 1 978 A7 722 2 332 87 54 091
Crustacea 5 795 7055 0 7 7 B42
Molluscs & 574 15 B35 4613 112 17 139
Other agquatic animals 0 1 2?33 4] 5 739

Total 1 982 4 J48 71 546 2945 210 80 031




TABLE 7
MAJOR SPECIES PRODUCED IN WORLD AQUACULTURE

Spacies Ham 2010 2012 2014 2018 % of tolal, 2016
Finfish

Grass carp, Ctenopharyngodon idellus 4 362 5018 5 539 & 048 11
Silver carp, Hypophthalmichthys molitrix 4100 4193 4 P48 5 301 10
Comman carp, Cyprinus corpio 3 421 3 753 4 141 4 557 8
Mile tilapia, Oreochromis niloticus 2 537 3 240 3 677 4 200 8
Bighead carp, Hypophthalmichihys nobilis 2 587 2201 3 255 3 527 i
Corassius spp. 2216 2 451 2749 3 004 &
Catla, Catlo catla 2977 2741 2770 2941 &
Freshwater fishes nei, Osteichthyss 1 378 1 942 2 D43 2 342 4
Atlontic salmon, Salme salar 1 437 2074 2 348 2 248 4
Roho labeo, Lobeo rohita 1133 1 546 1 670 1 B43 3
Pangas caffishes nei, Pangasivs spp. 1 307 1 575 14614 1 747 3
Milkfish, Chonas chanos 0% 243 1 041 1 188 Z
Tilapias nei, Oreochromis |=Tilapia) spp. 428 B74 1 143 1177 2
Torpede-shaped catfishes nei, Clarios spp. 353 554 BO9 979 2
Marine fishes nei, Osteichthyes 477 585 4584 B4d4 2
:ﬁg;ﬂ;gfgﬂ“mr Megalobrama 652 704 783 B24 2
Rainbow trout, Oncorhynchus mykiss 752 BB3 794 Bl4 2
Cyprinids nei, Cyprinidoe 719 420 724 470 ]
Black carp, Mylophoryngodon piceus 424 495 557 4632 ]
Snakehead, Chonna argus 377 481 511 518 ]
Other finfishes 5 849 4 B15 FIid 8 529 14

Finfish total a8 474 44 453 4% 679 54 091 100



FIGURE 6
AVERAGE ANNUAL GROWTH RATE OF AQUACULTURE PRODUCTION BY VOLUME

(excluding aquatic plants)

PERCENTAGE

World, excluding China World

W 2001-2016 {16 years) W 20012005 {5 years) B 2006-2010 (5 years) W 20112016 (6 years)
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