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Table 1. Selected thematic background studies

Subject Rationale

Incorporating genetic Production and value statistics for farmed aquatic species and their wild
diversity and indicators relatives are highly aggregated to species or community levels, with

into statistics and many not even identifying the species used. Management of fish stocks,
monitoring of farmed traceability of fish and fish products, and oversight and development of
aquatic species and their responsible aquaculture requires management of genetic diversity,
linked to production. Increasingly, resource managers and the
development communities are asked to identify indicators of the status

wild relatives

! ftp://ftp.fao.org/FI/DOCUMENT /aquaculture/AqGR/List of NFPs.pdf
2 http://www.fao.org/fishery/AquaticGeneticResources/en
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Subject Rationale

of AqGR. Once better production data are available, indicators can be
developed for monitoring and assessment.

Aquaculture is making increasing use of biotechnology and application
of genomic research for domestication, increased production, improved
management and better traceability of fish and fish products in the

Biotechnology and supply chain. With advances often outpacing the development of policy

genomics in aquaculture and regulatory frameworks and consumer awareness the key is to
harness biotechnology for beneficial ends, with biosecurity ensured
through precaution and sound management of risks, and through
understanding consumers’ attitudes

The farming of seaweeds and freshwater macrophyes to produce
chemicals for the food and other industries, as well as products for
direct consumption as human food, is the world’s largest aquaculture
operation. The genetic resources of these important aquatic plants
require coverage in a State of the World Report as they have often been
omitted from other reports.

Genetic resources for
farmed seaweeds and
freshwater macrophytes

Bacteria, cyanobacteria, microalgae and fungi are cultured extensively

Genetic resources of as feed sources in aquaculture. Some bacteria are used as probiotics to
microorganisms of current  enhance fish growth and health. Many species and strains of microalgae
and potential use in are kept as ex situ culture collections. The genetics resources of these
aquaculture important microorganisms for food and agriculture require coverage in

a State of the World’s Report.

AL SRR R K= SR A K A 1A% B URR 0 A B X 4 o

F| 2016 £ 5 AR 57 MEFKMM A Ho 47 NMEARE ER AT T 8 SN b
(KR 2) 3. FZHRIX ISR R R R X IR E AR SRR bR . 22 ANXIIE I 2 =1 E
K (73%) T HE, M (75%HKER) UKKREILE (55%) FIERgmE. HE, (EKE
60 ZA~ EZE AU 6 MRIXIK, P HATRESAEMERRE (£3) .

Table 2. Country reports received from FAO members as to May 2016

Asia Pacific Africa America Europe

Lao PDR Kiribati Tanzania Chile Estonia

Nepal Tonga Uganda Argentina Latvia

Japan Samoa Kenya Colombia Hungary

Korea Vanuatu Malawi Brazil Czech Republic

3 I T AN E AR AE 2016 FFEEFWE], Kk — DT M.
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Thailand Fiji Cameroon Mexico Germany
Philippines Benin Panama Ukraine
Iran Ghana Honduras Sweden
Iraq Zambia Guatemala Cyprus
Viet Nam Morocco El Salvador Poland
Philippines Senegal Belize Slovenia
India Burkina Faso Paraguay
Malaysia Mozambique Venezuela
Cambodia South Africa Ecuador

Nicaragua

Costa Rica

Peru

Canada
13 5 13 17 9

Table 3. Number (percentage) of countries and territories per region that have submitted
national reports.

Region Number of Countries Number of Countries Percentage
responding

Caribbean 29 0

South America 15 7 47
Central America 8 6 75
Northern America 5 0

Eastern Africa 23 5 22
Western Africa 17 4 24
Middle Africa 9 0

Northern Africa 8 1 13
Southern Africa 7 0

Western Asia 19 1 5

South-Eastern Asia 11 6 55
Southern Asia 9 2 20
Eastern Asia 8 2 25
Central Asia 5 0

Southern Europe 18 1 6

Northern Europe 17 3 18
Eastern Europe 11 2 18
Western Europe 11 1 9

Polynesia 11 3 27
Micronesia 7 1 14
Oceania 6 0

Melanesia 5 1 20

FEERNL 45 D (17%) BAEF, —f2 R Hph Rk R B R e X (27) , KB K
REZFHR R &> (8) o BRI A, LR, “EAKEEZK" (21%) F1"H
b FR I R BRI AR (209%) IR T EGIR " RIEE K (11%) IR (R 4) .

Table 4. Number of responding countries and territories in each economic class.
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Category Number of Number of Percentage
countries/territories respondents

Developed countries or areas 73 8(11) 11

Least Developed Countries 53 11 (21) 21

Other Developing Countries or Areas 134 27 (20) 20
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JiMifa 2R (992 {23EI0) « 1610 JIMEAAZIY) (190 123£50) « 690 JilliF 72k (362 1.3
J6) 730 FMiHAKAESY) (37 123E50) , BIEFHIZE (FA02016) .

Fip ol B ORI, MK FREAES EILTHERT T4 6%/FRHEK (B 1, BN
A E K A AR PA AT (FAO 2014) .« SDIRTAHEL, BUEFREEZH/KEYM. &
ISR IR B D2 IA B T A T RE LU BLE SR AL B8 2 5 149 A, o KRB K %
L TSRO T B IR R GUK (5447 2013, FAO 2014/2016) -

Xof Y Bl vl P B T AR T f# (Bartley 25 2015) , {H Y Rlivfalk 52 1) A4 5532 SRR K
v AU DL AN A A 4 vk K (KB (FAO 2012; 2014) o R 5 1) KB 43 7E 7]
FAO i 5 W R EAHF (Bartley 55 2015) o shZ X FR KA R G RM MR E R 1) T #F
FEFRY S5 I AT I R, iR PRI K # S N SN F (K ME S 4 v S2 B e K IR0 I
SR . .

FESIRFI RO TR B B A2 A B = i SR AU R, BT K= IR A A 7 AR St AR T
e £ T SRAF 25 18] S S KA B2 Y 5 4 LS A RN A% S V)5 T A k. RV A X L BR 1),
BRI B d 2 [ 1 5 PP o A8 R SRAE G G, K IR AR B

Figure 1. Global fisheries and aquaculture production (tonnes)

4 http://www.fao.org/fishery/sofia/en
SARIE M EFEAIS. B BRI ALK A, Flane HEERANE S, AN E/KERAIIY
FOfEER
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1.2 JKPEFRRE A K A st B TR 2 R

S VAR R 7 rh A O L 2000 B, GRS, TR ARSI, BRECEIY.
s IAKAERY) (FAO, 2014) o FREVKAYIRECED 2L, ERER+I2H R D .
22014 £, EAMFIREIF A FAO i BT L) 580 MR /SR (£ 5) .

Table 5. Diversity of aquatic species (FAO FishStat], 2016; SOFIA 2016 and World Conservation
Union, 2010)

Taxon Wild species Number of farmed Number of
species families

Finfish 31,000 362 >90
Molluscs 85,000 104 27
Crustaceans 47,000 62 >13
Other aquatic animals ok 15 >8
Aquatic plants 13,000 ~37 >22
Total 180 000 580

**These include echinoderms, coelenterates and tunicates too numerous to list, many of which have no
potential as food and are all marine species, as well as a few amphibian and reptiles.

AR FAO ¥V A 7K 7 F7 58 8 L R B Fritin e A K P RIS, 2014 SEF#fL AR 57
JAS RN 1.958 14 (£ 6) .

Table 6. World capture fisheries and aquaculture production in 2014 (Unit: thousand tonnes, in
live weight)

Capture Aquaculture Total
Fin fishes 78 265 49 862 128 127
Molluscs (edible) 7674 6113 23788
Molluscs (pearls and ornamental shells) 10 48 59
Crustaceans 6870 6915 13 785

12
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Aquatic invertebrates (edible) 632 409 1041
Aquatic invertebrates (inedible) 5 0 5
Frogs and turtles 3 485 488
Aquatic plants 1185 27 307 28 491
Total 94 645 101139 195 784

The diversity of AqQGR for food and agriculture is extensive including two kingdoms and several
phyla. Aquatic genetic resources can be split into major components according to phyla and or
taxa:

Kingdom Phylum Examples
Plantea Aquatic plants Algae (seaweeds and micro-algae)
Vascular plants
Animalia Phylum Chordata Finfish
Amphibians and reptiles
Phylum Mollusca Clams and mussels

Gastropods snails, abalone
Octopus and squids

Phylum Arthropoda Crabs and shrimps
Cladocerans, brine shrimp

Phylum Cnideria Jelly fish and corals

Other invertebrates e.g. Phylum Sea urchins and sea cucumbers

Echinodermata

1.3 HEFKFEFRERG

IKPAIRGEAE A P BRI, DX R] 25 S B . WM X o EE M A, Tk 20
o S UK IR B 2 89% . ARUANSE P AL Le AR AR T s B b 1) & B A B A 1
K, MR AR AR B

PENCART I X3 R A = 1 — 2 T LB X = | R b (Rm B e SE [l . EE.
BAK. HAFMEE) (FAOSOFIA2014) , HAMEFAF= AT EAL, A1 EISH
3R EERT, REAXEEF T DR8N EERR, X—HiiE2EEX
SE [ 5K O S YA = mamshd sk e (planfid . xHar, PR, . ARSI
#) (FAO SOFIA 2014) .

I IRGE T R IR N B M, RE R R AT REH T ARR A B 8, LA ZIIRESR
AL AR I T DMV A& 77 ity CE K AE AR 287 e, Qs AR Az . X 2] e Bk
ATTRERE A TR A7) o
1.3.1 FREAVIFRE 2 BEPEAN -

FRIEIRN ) 2 FEPERE A IR BE P B AT N — AR, ke R AL UL KRR AT
B R 2 BROK P IR R 7. T XIBEREK AR - R KSR e (R
8) .

Table 7: Global aquaculture production by major components
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NOTE 2013 figures not 2014 No. No. Fresh Brackish- Marine
Families | Species | water water (tonnes)
(tonnes) (tonnes)

Aquatic plants 19 37 82,307 978,446 | 25,917,558
Molluscs 24 104 283,387 93,631 | 15,137,259
Freshwater/diadromous finfish 54 INSERT 40,461,874 1,731,314 2,593,909
Marine finfish 35 INSERT 40,679 454,613 1,788,164
Crustaceans 13 62 2,578,112 3,633,863 499,702
Holothuria/echinoderms, others 7 9 - - -
Amphibians/reptiles 2 6 - - -
TOTAL - - -

Table 8. Number of taxonomic units reported to FAO by continent and environment

Inland aquaculture Africa Americas Asia Europe Oceania
Finfish 66 86 115 82 22
Molluscs 0 3 5 1 0
Crustacean 0 8 16 7 5
Other animals 0 4 5 3 0
Algae 3 4 4 2 0
Total inland aquaculture taxa 69 105 145 95 27
Marine & coastal aquaculture Africa Americas  Asia Europe Oceania
Finfish 26 41 106 59 15
Molluscs 16 40 27 35 21
Crustacean 9 13 27 15 12
Other animals 3 0 7 5 1
Algae 5 8 20 12 3
Total marine & coastal taxa 59 102 187 126 52
All aquaculture Africa Americas  Asia Europe Oceania
Finfish 81 119 194 122 30
Molluscs 16 41 31 35 21
Crustaceans 14 19 39 20 17
Other animals 3 4 11 7 1
Plants 8 11 23 14 3
Total - all aquaculture taxa 122 194 298 198 72

WINFRAE T 2 K AEEYR, BARKKFEFRBE L (R 9 o AEMFER DRI D
Y CHIOZ KRR, B AR IR v SRR IR R, BordEMK = FRiEHE—
5 F ] AqGR 38 /7.

Table 9. Number of species in aquaculture production by region and environment

. . Africa Americas Asia Europe Oceania TOt?l by
Environment/Region environment
Marine & coastal 59 102 187 126 52 526

69 105 145 95 27 441

Inland aquaculture

*Totals do not sum as some species are farmed in marine & coastal and inland areas.
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IKAAEA) T EAE M KA AR A 7, AH— SR AE K IR T8 . 7] FAO iR 1) 27 M7
KE 19 R (K100 o KEMEYA T ' TIRBGEE, Bl ins s ARk .

KRR 208 R G — MK FE B R4 1, AL, HiF N TEHKIEHAS. A
50 ZAEFE A KAEMPEF, 2 10 FEK 8% (FAO, 20160 (E2) .

Figure 2. Aquatic plant (excluding micro-algae) production from 2010 until 2014
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FERISRAT IR IR G, iR IE SRS B OAME, RN R Ah ) (Bl
B ULRAEAVEZ IR CREBE IR A2 7 1 5 LR (0 22 BF S EAE G . Ak

17 A& B ROsEE 5 T /K IR 58, FE kAL ABIE TS 7 TR A 24 K& A

Table 10. World aquaculture production of aquatic plants in 2014 (unit: tonnes, in live weight)

Scientific name FAO common name 2014
CHLOROPHYCEAE

Monostroma nitidum Green laver 6 055
Codium fragile Fragile codium 5550
Caulerpa spp Caulerpa seaweeds 1199
Enteromorpha clathrata Bright green nori 1000
Haematococcus pluvialis (Haematococcus pluvialis) 226
Chlorophyceae Green seaweeds 3
Chlorella vulgaris Unicell. chlorella green alga -
CYANOPHYCEAE

Spirulina spp Spirulina nei 85705
Spirulina platensis (Spirulina platensis) 100

Spirulina maxima

(Spirulina maxima)

PHAEOPHYCEAE

15
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Scientific name FAO common name 2014
Laminaria japonica Japanese Kkelp 7 654 586
Undaria pinnatifida Wakame 2358597
Sargassum fusiforme Fusiform sargassum 175430
Phaeophyceae Brown seaweeds 19 149
Macrocystis pyrifera Giant kelp 2
Laminaria saccharina Sea belt 2
Undaria spp Wakame nei

Alaria esculenta Babberlocks

Laminaria digitata Tangle

Macrocystis spp Giant kelps nei

Nemacystus decipiens Mozuku

RHODOPHYCEAE

Eucheuma spp Eucheuma seaweeds nei 9 053 044
Gracilaria spp Gracilaria seaweeds 3751396
Kappaphycus alvarezii Elkhorn sea moss 1698 469
Porphyra spp Nori nei 1141710
Porphyra tenera Laver (Nori) 664 463
Eucheuma denticulatum Spiny eucheuma 240817
Gracilaria verrucosa Warty gracilaria 936
Chondracanthus chamissoi (Chondracanthus chamissoi) 2
Rhodophyceae Red seaweeds 0
Gelidium amansii Japanese isinglass

Gelidium spp Gelidium seaweeds

Asparagopsis spp Harpoon seaweeds

Palmaria palmata Dulse

Porphyra columbina (Porphyra columbina)

Miscellaneous aquatic plants

Algae Seaweeds nei 443501
Plantae aquaticae Aquatic plants nei 5023
TOTAL 27 306 965

FRIE AR EN AT KB OGS R MR 2SR, FAO iU 24 B 104 M (FAO
2016) o HKEDERERGIRIH. W RMAKIBEARGBRIE S, AFRME. —SLEER
MR ARG (Bfa. IR, XIED XA, AR, ke aE (FH) R0 (8 3)

Figure 3: Global aquaculture production of molluscs (2010)
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Figure 4: Production of freshwater fish (2010)
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Figure 5: Production of diadromous fish (2010)
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Figure 6: Production of marine finfish (2010)
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Figure 7: Production of the different crustacean groups (2010)
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Figure 8: Production of other aquatic animals (2013)
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1.3.2 £ RAN LM

TR IZ 2R (17 FAO iR HI>580 ), R IFREA T REWFAEZHE. KA
BIZHARGE, WHIRERG IR, WEITA RAUKAERE QRK. BUKAEEAKSED LS |
A NEAL R PTA K

XL ARG K AR B B 22 B AR D5 T R AN R, MR BB A v o 2 9L S50 2
PR KT IRE ARG AENE . ST IRTAIRT USSR AS R B ORI AR 11 IREEE .

1.3.3  ZKIR TR 5 g K A K B 1 2

2000 e BRI KRB S FE (GMAD) , BR003E8 AR &S Sid 3¢ H5HR,393
Fhea 2, WA MES Y, JEEN 19888ER0034 WMl (54 ER MM B R At B 50%%
(FAO, SOFIA 2000) .

o TEMFNEREBATRH B MILE 1,471 MEHEAEYIF, H 10 A “H 8RR KBRS
1997 % 2002 FHrAFANR 5 1 552) 36% (Wabnitz %, 2003) .
o {HFEIEEILE 140 MOHEIYFHEATR 5 7/\5%)3)%9’]%%41 (ST, A FLIM
REFIME . ARIE . RIS B, 2905 1988 A 2002 AR VEHHA 51
5 56%. HENABHIER 61 NRIMHIYIFI,
o it 500 MFHITCEMESIY) HELIANTD VENEEE EREAT R 5, R Rk
ZhRUEI 2> 2R S B DA R B
RACOKIE A 5 %A RIS EHR T, TTEA R 2R S EE. (B2, REPKGHE
FEEF 5 T 650 Fh (Sakurai 28, 1983) # 850 ' (Baensch 1 Riehl, 1997) il /K /K
R Tl

TR IKFIEEFE KR 52 5 22 1AV EE B 1 X 43 A2 s KUK F 17 RS, AN & FR5E . FHBE Pt
WRIKIK IR Gy IR =R BB N 98% »  RAF 2% i i i

HEPE KA B CEET BN 98%, 2% AF%5E (Wabnitz 2%, 2003) . fE—88EHFKK/77%
RO E AR 7K KO B2 50 V1P D ek 386 o 140 2 25 985 71t 2 X6 FL 7K P 5 7= L 1) 30 3 Dk
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Table 11: Summary table of the diversity of aquaculture systems and the typical species produced

Source of seed

System type Typical species/species groups stock Source of Broodstock
Marine
Finfish: Atlantic salmon, Pompano, .
) . Crustacean: Penaeus vannamei, Captlv.e broodsFock
Industrial/high Selective breeding and other

technology systems

Freshwater

Finfish: Rainbow trout, Pangassius, GIFT Tilapia, other Tilapia
strains, Jayanti Rohu, Common carp strains, sturgeon, channel
catfish

Hatcheries

genetic improvement;
Domestication programmes

Higher value species
fattening systems

Marine: Bluefin tuna, groupers, lobster, mangrove crab, yellowtail
Freshwater: European & Japanese eel, marbled sand goby

Lower value species
fattening systems

Marine/brackishwater: Mullet, milkfish

Freshwater: giant snakehead; African catfish

Wild captured from
targeted fisheries

Wild relatives

Medium technological

Marine/brackishwater

Fishfish: Turbot, sea bream, European sea bass, Asian Sea Bass,
milkfish, snappers, cobia

Crustacean: Penaeus monodon

Captive broodstock used from
growout systems

level commercial finfish & Hatchery No/limited selective breeding
crustacean fed-systems F.res.hw:%ter o . ) i ) Some genetic material used from
Finfish: 1ntentslve. tilapia, Pangassius, Indian major carp, Chinese wild relatives for broodstock
carp, Mandarin fish
Crustacean: Macrobrachium spp., crayfish spp., Chinese mitten crab
Marine/brackishwater:
Fed systems: Abalone, Babylonia,
Higher value mollusc Lfmtern net systems: scallop Hatchery produced Captive broodstock
systems Lines: Green lipped mussel seed
Racks/poles: Pacific & European oyster systems
Open water: Giant clam
Marine: rabbitfish, milkfish, scats Broodstock maintained on farm or
Low technology / artisanal Freshwater: Indian carp, common carp, Chinese carp, tilapia, catfish, Hatchery held in hatchery.

& backyard systems

snakehead, climbing perch, silver barb, snakeskin gourami, giant
gourami, pacu

Quality of strain ranges between
highly inbred on-farm strain, to
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System type

Typical species/species groups

Source of seed
stock

Source of Broodstock

genetically well-managed national
broodstock systems.

Integrated or mixed
systems

Marine/brackishwater: Mangrove/ aqua-silviculture
(crab/shrimp/trap pond systems)

Freshwater: Rice-fish (common carp, barbs, tilapia, channel catfish);
rice-crayfish (Pacifastacus)

Freshwater-brackishwater: rice fish/rice-prawn rotation systems
(tilapia; mixed brackishwater fish; penaeid shrimp; Macrobrachium

spp-)

Trapped wild
species ongrown
Hatchery culture
species introduced

Wild broodstock
Hatchery maintained broodstock

Freshwater: Wastewater improvement systems (aquatic plants
and/or molluscs/herbivorous fish)

Mainly hatchery

Hatchery maintained broodstock

Marine: Integrated, multi-trophic systems (Seaweeds; Invertebrates
- scallops, mussels, sea cucumber, sea urchin; finfish cages)

Mostly hatchery
raised or vegetative
growth (in the case
of seaweed)

Mainly on farm stock or hatchery
maintained broodstock.

Lower value mollusc
systems

Extensive stake systems (oyster, mussels)
Extensive bottom systems (blood cockle, manila clam)

Natural Spatfall
Spat collectors

Wild broodstock on farm or wild
relatives

Aquaculture Feed species

Invertebrates (e.g. polychaete worms)

Zooplankton (e.g. moina)

Phytoplankton (e.g. chaetoceros, chlorella, skeletonema,
tetraselmis, isochrysis, etc.)

Hatchery

Hatchery maintained strains or use
of farm stock (in the case of
worms)

Zooplankton (artemia)

Wild collection

Inoculation of open waters with
maintained strains

Wild relatives naturally recruited

Food supplements Spirulina Hatchery Maintained strains
. Marine: seaweeds .(euchema, gracilaria, laminaria, p(?rphyr.a etc.) Hatcher.y & Maintained stock or hatchery held
Seaweeds/aquatic plants  Freshwater: aquatic plants e.g. [pomea, water cress (including vegetative strains
ornamental/aquarium plants) reproduction
. . Indicative number of species marine
Aquarium fish and other Indicative number of species freshwater Hatchery Hatchery maintained broodstock

species

Also significant use of exotic species outside of their natural range
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Figure 9: Production in volume (tonnes) from marine and inland capture fisheries (period 1990-
2013)

96,000,000
94,000,000
92,000,000
90,000,000
88,000,000
86,000,000
84,000,000
82,000,000
80,000,000

78,000,000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

== (Quantity (tonnes)

PR RIS T X 450 24 H P RERIIRE /3T 15 (SOFIA 2014) o A
FRE K E] 1996 EM 8640 JiMim g =i, (HUb/5 Bon Bk NS VPN IR EE AP
ARSI O B ) 2 R ka4, AN 1974 4F 90%%1] 2011 4F 71.2%. 2011 4, Tiit
28.8% M P REAE AR M) E A P RE S AP, R FE R B . 76 2011 PP A aE
o, BESE AR 61.3% A AR LRI 10 9.9% . I > (61.3%) fET
FREEBRMI N TR (Bl 11D

Figure 11. The global trends in the state of world marine fish stocks, 1974-2011 (Source FAO
SOFIA 2014)
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Notes: Dark shading = within biologically sustainable levels; light shading = at biologically unsustainable levels.
The light line divides the stocks within biologically sustainable levels into two subcategories: fully fished (above the line)

and underfished (below the line).
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Asia harvests the majority of marine fish stocks, followed by Africa and Latin America (Table 12).

Table 12: Production of global marine capture fisheries by region in 2013, excluding aquatic

plants

Percentage

Geographical region 2013  of global
total

Australia and New Zealand 595 184 1%
Melanesia 342 090 0%
Micronesia 213 052 0%
Polynesia 50 367 0%
South America 9930299 12%
Northern America 5807 001 7%
Central America 1878751 2%
Caribbean 219 288 0%
Western Africa 1763872 2%
Northern Africa 1647189 2%
Southern Africa 895018 1%
Eastern Africa 457 014 1%
Middle Africa 411111 1%
Eastern Asia 20880 008 26%
South-Eastern Asia 16 118 889 20%
Southern Asia 5216 587 7%
Western Asia 968 789 1%
Central Asia 828 0%
Northern Europe 6 055 445 8%
Eastern Europe 4092538 5%
Southern Europe 1541822 2%
Western Europe 1059475 1%
Quantity (tonnes) 80 144 617 100%
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Table 13: Main species harvested from marine fisheries and production in volume from 2008 until 2013

Species (ASFIS species) Measure 2008 2009 2010 2011 2012 2013
Atlantic cod tonnes 770503 868 049 951933 1051545 1114401 1359 568
Atlantic herring tonnes 2479 203 2516 755 2203 687 1780268 1773235 1816 987
Marine fishes nei tonnes 8786 014 9934983 10391 131 10403 497 10879 822 10951 308
Pacific herring tonnes 283915 306 104 330802 397 440 451457 510 015
Japanese flying squid tonnes 403722 408 188 359 322 414100 351229 330136
European pilchard(=Sardine) tonnes 1065 295 1244 588 1245956 1037161 1018940 1001126
Haddock tonnes 332178 365611 396 483 430028 430917 308 671
California pilchard tonnes 742 028 758 070 696 585 639 235 364 386 255291
Japanese anchovy tonnes 1270331 1072589 1204106 1325758 1296383 1326077
American cupped oyster tonnes 90 947 96 141 115925 121 165 137 884 173 514
Chub mackerel tonnes 1937613 1641 344 1641508 1715551 1581180 1654 545
Atlantic redfishes nei tonnes 39933 59 456 46 603 50 005 56 255 53961
Atlantic menhaden tonnes 187 742 182 210 228966 227 141 224 404 167 590
Japanese pilchard tonnes 192 159 191907 205 327 318791 269972 380 023
Pacific saury tonnes 622119 475727 432372 458954 460961 402 386
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Table 14: Principle taxonomic groups that make up the 98% of the global marine harvest

% of total

Taxonomic group Production (tonnes) global marine
catch

Clupeiformes 15670 089 23%
Scombroidei 13 555 855 20%
Pisces miscellanea 11851081 18%
Percoidei 10 052 462 15%
Gadiformes 8652 069 13%
Salmoniformes 1131795 2%
Pleuronectiformes 1040586 2%
Beloniformes 758 946 1%
Mugiliformes 539911 1%
Scorpaeniformes 508976 1%
Stromateoidei, Anabantoidei 489 633 1%
Trachinoidei 455527 1%
Anguilliformes 447902 1%
Aulopiformes 402 831 1%
Siluriformes 367 685 1%

R 14: HEBREEF & 98% 1K) 1 2R 7
1.4.1 L

SRR Fliilb 7 EE I 1200 A0, B R EE R AN SRR A . S
b N RREL Ry, AR R 65%. AR 23%.

Table 15. Global production from inland capture fisheries (freshwater and diadromous
fish) by region (2013)

Percentage of

Geographical region 2013 global total

Melanesia 11732 0%
Australia and New Zealand 3837 0%
Polynesia 51 0%
Eastern Africa 1318114 11%
Western Africa 733920 6%
Middle Africa 515225 4%
Northern Africa 243902 2%
Southern Africa 4181 0%
South America 354 754 3%
Central America 129583 1%
Caribbean 3177 0%
South-Eastern Asia 2920062 24%
Southern Asia 2661 492 22%
Eastern Asia 1962 203 16%
Western Asia 86 820 1%
Central Asia 54070 0%
Eastern Europe 697 845 6%
Northern America 554 759 4%
Northern Europe 50967 0%
Southern Europe 19 563 0%
Western Europe 19021 0%
Totals - Quantity (tonnes) 12 345 278 100%

Figure 12: Inland capture fisheries production in volume from 1984 until 2013
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Table 16: Main species harvested from inland fisheries

Species (ASFIS species) 2013 (tonnes)
Freshwater fishes nei 6456211
Chum(=Keta=Dog) salmon 199 501
Black and Caspian Sea sprat 74 385
Freshwater bream 41337
Pink(=Humpback) salmon 562 850
Roaches nei 20570
Sockeye(=Red) salmon 136 597
Caspian shads 350
Pike-perch 18 098
Characins nei 66 864
Alewife 2800
Common carp 89 715
Coho(=Silver) salmon 28939
Northern pike 22 893
Whitefishes nei 3581

Xof 22 Hiritin sl R 1t P ek VR A DA E o 5 v A 957 R T R R
FEREAF, HEAE S AR R 2 FE K R (FAO SOFIA 2012, FAO
SOFIA 2014) . AEBE4cMh K TR /K AR 22 388 P A3 A e A 95 15 77 S se s P B vtk o 1
SE P B EIR R e I FH S R ARG T B A R T & (FAO 2R 41T
Bartley %% 2015) .

Table 17: Main species in inland capture fisheries and the % of total inland harvest

Species (ASFIS species) % of Total global inland harvest
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Freshwater fishes nei 52.3
Pink(=Humpback) salmon 4.6
Chum(=Keta=Dog) salmon 1.6
Sockeye(=Red) salmon 1.1
Common carp 0.7
Black and Caspian Sea sprat 0.6
Characins nei 0.5
Freshwater bream 0.3
Roaches nei 0.2
Coho(=Silver) salmon 0.2
Northern pike 0.2
Pike-perch 0.1

Caspian shads

Alewife
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IKAEEYRRE AT 25T TR ARl e A X s
B i 2 WIFRTHYI AP AN LR A e, SRR LA T TR A A2
AR AE AR K35
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TR TG 7 G5 DA TET R (4 5 T I KAl 197 T A RN R I R
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2 FEEFEREXNFFEKEYF ML AL SR AR & B IR
A RAMAZ S

21 BE

FEFEK AR AN FLET AR IR Rl K AR AL R (AQGR) IR AIZZ i AT T4
NE R R A EMR A g XSS . DIRKA MY, Rk Bl NRIT R AR, &
AR A 5 IE D0t FYG L D e (Sahrhage A1 Lundbeck. 1992)

FrRA R HIESE R BT 2000 Z4ERTI R E; 2 NI EEDI R R TR i
) ] P P AN IR S T B, IR NI S A SAE . RRINAGE  FR 58 M [ SR 2 A
PN 22 BT e N B f, AL SR BIRCN VR 2 B IX s 60 (¥ 2% 44 & Cyprinus carpio,
H s Fizypph et it ZE R B o) ABIFERK (Nash 2011)

FRPEAE P AR 1) 2 B BAEYF RS TR AL B A G g A% 22 B
PERTSRAG (5 BAR D
2.2 & SAARE

MRE A KA B AL IR ELRE DNA. JEHL Jetafi. AN, 1. BRIsMA L
A B AR . ML R MOREMAYIRER . AT YR EY A & A 7
2 R RASL AR LA S BT R Zh ) i . AR RN i, KB VIR OAR
X Al (RISHE R SAE B A S A o #RAEIEE SR TRsESR 18 . .

Table 18. Nomenclature suggested by the meeting to designate genetic diversity

Term Definition

A specific group of domestic animals having homogeneous appearance
(phenotype), homogeneous behaviour, and/or other characteristics that
distinguish it from other organisms of the same species and that were arrived
at through selective breeding. Despite the centrality of the idea of "breeds" to
animal husbandry and agriculture, no single, scientifically accepted definition
of the term exists (FAO 2007).

Breed

A plant or grouping of plants selected for desirable characteristics that can be
maintained by propagation. The International Union for the Protection of New
Cultivar or Varieties of Plants requires that a cultivar be distinct, uniform and stable. To
variety be distinct, it must have characteristics that easily distinguish it from any
other known cultivar. To be uniform and stable, the cultivar must retain these
characteristics under repeated propagation.

7 IXEEHRAE I E I K TR TR K AR A R L BT A ST R ) G v A T AN 8% 2 REPEANSRFR
BHEHT R, BAMD Y, 2016 44 H 4-6 H, LG ar YA s s fh
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Term Definition

A farmed type of aquatic species having homogeneous appearance
(phenotype), homogeneous behaviour, and/or other characteristics that

Strain distinguish it from other organisms of the same species and that can be
maintained by propagation. As with breeds and cultivars a strain must be
distinct, uniform and stable.

A group of similar organisms in the wild that share a common characteristic
that distinguishes them from other organisms at a given scale of resolution.
For infra-specific use a stock would signify a segment of a species that can be
distinguished from other segments of that species.

Stock

A farmed organisms that could be a species, hybrid, triploid, mono-sex group,
Farmed type  other genetically altered form, variety or strain. Wild relatives of farmed types
were defined to be

An organism of the same species as a farmed organism (conspecific) found and

Wild relative established in the wild, i.e. not in aquaculture facilities.

AN 5 B AR AT, FRIEK AEDRR K B A B AR GR AR T B AR B, R
— S ) B A R A I IR R AR AR AR SR AL (LR S0 MR RE N 32 3 B«
Rk, ARiGBAEL G R PORE N R (ERD —DNEY. 8 2R
R B IR DR B AR i Ptk BRI IE RN A B AR IR, 3N OK IR
B FH IR AR A PR AR PR AR R

2.3 HEMVAUKFEFRER B

HERA AN RIS 45 JE 2 10 s 7 T A b 0 L BB A 30 5 A s A% B2 YA Y AR L A oo
FAO 72 [ SV AN K R I B Gt I e BR IR A7 .

A P ) [ Brbr v R K P RS B R FE (ASFIS) 4 H F/KA sy
E BrbrEG i 2K 248 (ISCAAP) . 7E FAO B 5[] FAO 238 iV Al /K 7= 3758 4t
P12 8 % ASFIS Ak .

[ SR & SR a4 MR TR R S AR HERA AT B (I 13) o (HAE R E KRG
R IR HER 20 2R 000 o R 00 B T 50 2

H BT ASFIS® & FAdE 12 700 MR H . 4 RAEFE 12 MR LLT B8
B, BRApIE e ARl . AR AN ISR M B L B A IR G M AT A . M. XA
s ARl

IKAEIBAL BHIR G BAR T YRR GO0 0 BRI B . BORKIE S R AL AT 2 A
e o AR IEAL ZAEVEE K TR IE RN 2 A TR R A 38 4% 250 R BOR A (1 2
A, BT AR RE I N AR A PR AN R S5 R AR 2 RIS B G AT T
5 By A R B TR, TE NS WO, AR R A, SIS R )

8 http://www.fao.org/fishery/collection/asfis/en
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Figure 13. Is naming of aquatic species and farmed types accurate and up to date?(% of
responses)
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Table 18. Data structure for an information system on aquatic genetic resources of
farm types and their wild relatives

Information for farmed types Information for wild relatives
Respondent - name of person providing Respondent - name of person providing
information information

Taxonomic status, genus and species Taxonomic status, genus and species
Genetic characteristics of the farmed Genetic status and characteristic of the
type wild relative

Source of farmed type, from wild or Source of wild relative, native or
aquaculture introduced

Breeding history Migratory pattern

Distinguishing characteristics and Designation of stock name and
common name distinguishing characters

Where farmed Records of occurrence

Farming system(s) Habitat(s), distribution, range

Time series of production Exploitation or use

Status Status, presence and abundance
Source of further information Source of further information
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NEf—, EEIEBAERGHIVERMX R H, A SRR

Z H SRR AT RS C A AR SR K AR AL 2Rk . 0 o VR
I B RS, AFEEUR A B RIFE L, B PR RS B RGN
HERF AR -

] 20 T 9 N 2K P mE o ) 3 T SRS IR A EREAE — e R K A
AL BEUCIR LA B o 383 A% 3R DR 2 AT 5 B A 7 i 7 it ) 7 SR KR4 HY
it BAE 2-3 F AT RN, DASRIEARAL . Pl MBIl i) 25 .
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2015) .
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LT W SeRABAASN IR B i 5T
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Figure 14. Top 10 aquatic species being farmed in different countries (number of
countries farming species)
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Table 19. For the most commonly farmed species reported, the number of countries
where the farmed species is native and introduced

Species Native Introduced
Oncorhynchus mykiss 16
Cyprinus carpio
Macrobrachium rosenbergii
Penaeus vannamei
Oreochromis niloticus/spp
Clarias gariepinus
Kappaphycus alvarezii
Crassostrea gigas

= Woulul Ul
ONoaNoons

FIBER IR AE K FRAE 7 BT T KR R AE R GERT LI R 2.5.4 1) o 4Rk
FEARA L H ZFRIARIZ) 200 MRS H (B 15 B 2R HD iR FRIERIARA L
HT 300 Al COFRE LK 15) .

Figure 15. Numbers of native and introduced species reported in aquaculture
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IKPEFRIE PRI, PR R 4k (SOFIA 2014) o [ SR 5 G045 1O KB
SRR P D O R SR (B 16D

JUANE SR 7 — SR IR, Bl IE LY DL 20RO, ., KE
FRa. FfaL 6k, B SEHESE. DGO IMN B Y AR . EABEY AR X
e AF LRI S Fh

Figure 16. Present and expected future trends in production of farmed aquatic species
(number of reports for all species)
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Table 20. Indicative number of additional species reported in country reports

Country Total number of Number included  Additions to
species reported in ASFIS ASFIS
Philippines 56 46 10
Venezuela 8 8 0
Vietnam 69 47 22
Tanzania 7 7 0
Malaysia 52 46 6
Japan 24 14 10
Paraguay 12 12 0
Iran 19 17 2
Colombia 24 0 11
Kenya 36 13 23
Lao 7 5 2
Tonga 12 8 4
Malawi 5 4 1
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Table 21. Hybrids in the ASFIS list and indication of whether data are reported to FAO

Production
data
Scientific name Family registered English name (FAO) Names in other languages used by FAO
in FAO
database
P. mesopotamicus x C. macropomum Characidae Yes Tambacu, hybrid Spanish: Pacotana, hibrido
C. macropomum x P. brachypomus Characidae Yes Tambatinga, hybrid
French: Poisson-chat, hybride
Clarias gariepinus x C. macrocephalus Clariidae Yes ﬁ;ﬁ;ﬁiblghead catfish, Spanish: Pez-gato, hibrido
Chinese: 2RI HAE 5 RS HABAZR AL i
French: Bar d'Amérique, hybride
Spanish: Lubina estriada, hibrida
Morone chrysops x M. saxatilis Moronidae Yes Striped bass, hybrid Arabic: caa (Sl (o5 )
Chinese: (current name is wrong and needs to be
corrected)
Oreochromis aureus x O. niloticus Cichlidae Yes Blue-Nile tilapia, hybrid Spanish: Tilapia azul-del Nilo, hibrido
P. mesopotamicus x P. brachypomus Characidae No Patinga, hybrid Spanish: Patinga, hibrido
Ictalurus punctatus x L. furcatus Ictaluridae No }(iillglr‘lir(liel-blue catfish, Chinese: B m-1<E Y EHHZL3cFH
Pseudopl. corruscans x P. reticulatum Pimelodidae No
Oreochromis andersonii x O. niloticus Cichlidae No Chinese: BB BAEAZvAsFh
Channa maculata x C. argus Channidae No Chinese: KT #2- SHRZL 7 Fif
Leiarius marmoratus x P. reticulatum Pimelodidae No
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The ASFIS list does not include strains or varieties, some country reports listed numerous infra-specific genetic diversity (Box 1. Strains)

Box 1. Strains

Several country reports, e.g. the Philippines, described strains of farmed aquatic species.

This box to be completed after analysis of the Philippine and other country reports

RAEREHRE T HET ASFIS BA R EIRERAL, YIFIAIZRATM, FAO 1E4 ASFIS i 44 T K FE B A LAAE A B b I AN 6 L, B
AE FAO R AR i 1 Al FE A — SR Al BRI 2 T, BT A SR e Rl . ASFIS S5 rRisc AT WL AL X A8 . PR B o %ok 45 Bl 90 75 £ — i
MR 7R ASFIS 44 B SO B IEAEFRFE BB A R SS R o IREEDRI ) LA B — A B Al R 2 ASFIS 44

K B S A S B AR FR AT AT R B B A IR SR H AT R T X D@ UUEFRIX —ARiE (Nicolas Baily, Fishbase, M AN#IH)

BEAh, B EEE 1A T RAKT IR TR S A H A [ SRR BRI SR, (HR BRI E S AR IR AR T A
BRL N ARV R 7= YT Sl R A o

Rt B 2 ARKRE Y Mo i . IS B0ET 10 Z9IMERIA R GREMEZEO it (9)  JEIF (8) ; AW (7) ; fAEfA
(5) ; T (5) ; WHM (4) ; W7 (4) ; \S (4) ; fmf (3) ; BPIMRHEEE (3) MEER Q). WA kK, (ALK
B RFEE VA Al DXk ) R e SR 2

Fhk (2016) [ 1 FRFEF DA E25 R BRI, AR KMA TSR B TR K T K R A R A B AR 4T
EEFRIN T 158 & & TR F R AR AR E, Blins KK ERRIL SHEFKY. EEKIE. BERZ M —BHIE, Bl TR0

AR, AR T8 SOMMt B L Seff e 1R AT ARORIRIETE /7 (KPR A il it RS [ K8 o5 R A e IO AS 2 /) — 40l
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Box 2. Micro-organisms in fisheries and aquaculture

This box will contain a summary of the results of the thematic background study “Genetic
resources for microorganisms of current and potential use in aquaculture”

by Russell T. Hill (not yet available). See also Appendix on Thematic Background Papers.

Aquaculture is the farming of aquatic organisms ranging from microbes to shellfish and finfish and
in 2015. World food fish aquaculture production more than doubled from 2000 to 2012 and
contributed 42% of total fish production in 2012. Aquatic microorganisms are indispensable
resources for growth of shellfish and finfish in natural aquatic ecosystems and in aquaculture. This
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State of the World report provides information on the genetic resources of key microorganisms on
which aquaculture depends.

These microorganisms fall into the microbial groups of (1) microalgae and fungal-like organisms,
(2) bacteria, including cyanobacteria and (3) zooplankton. Many microalgal species are important
in aquaculture, with different species being suitable as feed for shellfish and finfish larviculture, as
components of “green water” widely used to enhance survival and growth of larval and adult fish,
and as feeds to enhance the nutritional quality of Artemia and rotifers.

Microalgae are also grown in aquaculture to produce pigments and fatty acids of importance in
fish aquaculture and as human nutraceuticals. Bacteria that are used in aquaculture include
cyanobacteria such as Spirulina used for human diet supplements and a rapidly-growing suite of
probiotic bacteria. These probiotic bacteria include species that improve survival and growth of
fish and shellfish larval and adult stages.

Probiotic bacteria are expected to become increasingly important for disease prevention in
aquaculture as antibiotic use is further curtailed and species are grown in more intensive
aquaculture systems. Bacteria also play an important role in filtration systems needed in
recirculating aquaculture systems.

Zooplankton, specifically Artemia and rotifers, have a long history and very wide application as
feed for the aquaculture industry. Several species of Artemia are used, with Artemia franciscana
being the most important. Of more that 2,000 species of rotifers, Brachionus plicatilis and
Brachionus rotundiformis are most commonly used. Other zooplankton used in aquaculture
include copepods that are growing in importance and cladocerans such as Daphnia that are widely
used in freshwater larviculture.

The future success and growth of aquaculture depends on continued availability and more efficient
culture of these important microbes, as well as conservation and expansion of the biological
diversity and genetic resources of microbes used in aquaculture. Important issues include the
ability to achieve long-term storage of important organisms without them being subject to genetic
drift, the role of commercial and public culture collections, and the need for increased use of
genomics to characterize all key microbial species used in aquaculture.
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Table 22. Genetic technologies for improving farmed types and indicative responses in farmed aquatic species (modified from Bartley, 1998.

Long term strategies using selective breeding

Growth rate

As high as 50% increase after 10 generations in coho salmon.

Gilthead sea bream mass selection gave 20% increase/generation (Hulata,
1995).

Mass selection for live weight and shell length in Chilean oysters found 10 -
13% gain in one generation (Toro et. al, 1996).

Body confirmation

High heritabilities in common carp, catfish and trout (Tave, 1995)

Physiological tolerance
(stress)

Rainbow trout showed increased levels of plasma cortisol levels (reviewed
in Overli et al, 2002).

Increased resistance to dropsy in common carp (Kirpichnikov, 1981).

Disease resistance

Increased survival after challenge test against Taura syndrome in whiteleg
shrimp (Fjalestad et al, 1997).

Maturity and time of
Spawning

60 days advance in spawning date in rainbow trout (Dunham, 1995).

Resistance to pollution

Tilapia progeny from lines selected for resistance to heavy metals survived 3
- 5 times better than progeny from unexposed lines (Lourdes et al, 1995).

Gene transfer

Coho salmon with a growth hormone gene and promoter from sockeye
salmon grew 11 times (0 - 37 range) as fast as non-transgenics (Devlin et al,
1994).

Atlantic salmon containing a gene encoding growth hormone from Chinook
salmon grows twice as fast as selectively bred fish (Fox, 2010).

Short-term strategies

Intra-specific
crossbreeding

Improved growth seen in 55 and 22% of channel catfish and rainbow trout
crosses, respectively (Dunham, 1995).

Improved growth wild x hatchery gilthead seabream crosses (Hulata, 1995)
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Crossbreeds of channel catfish and common carp showed 30 - 60%
improved growth

Increased salinity tolerance and color in tilapia crossbreeds (Pongthana et

al, 2010).
Inter-specific Oreochromis niloticusx0. aureus hybrids show a skewed male sex-ratio
hybridization (Rosenstein and Hulata, 1993).

Sunshine bass hybrids (Morone chrysopsxMorone saxatilis) grew faster and
had better overall culture characteristics than either parental species
(Smith, 1988).

Walking catfish hybrids (Clarias macrocephalus x C. gariepinus) exhibit
morphological features which increase consumer acceptance (Dunham,

2011).
Sex reversal and All male tilapia show improvements in yield of almost 60% depending on
breeding farming system and little unwanted reproduction and stunting (Beardmore

etal, 2001; Lind et al, 2015).
All female rainbow trout grew faster and had better flesh quality (Sheehan,

1999).
Chromosome Improved growth and conversion efficiency in triploid rainbow trout,
manipulation channel catfish; triploid Nile tilapia grew 66-90% better than diploids and

showed decreased sex-dimorphism (Dunham,1995).

Triploid Pacific oysters show 13 - 51% growth improvement over diploids
and better marketability due to reduced gonads (Guo et al, 1996).

Polyploidization makes certain interspecific crosses viable, i.e. produces
sterile offspring (Wilkins al, 1995).

2.5.2.1  FREEEAY

BRI R IE —— R RRTE R AR AR, SRR T K IR RIS A% SR A 2 FEE . KA FRIA SR (1 R 7 AR A AL T B A 2
B, RV AR AN G A R IEOR R G AL T . EUHIZ, RAY 10%MFREK A IR T st g B, DU AL E 54
e RAETERIRME N 90% HIFRIE K AV g A% B IEAR AR A AL BE
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Figure 17. Genetic improvement types and source of funding (number of responses)
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Figure 18. Farmed types of aquatic genetic resources (number from responses for all species)
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Figure 19. Extent to which aquatic organisms farmed in your country are derived from wild seed or wild broodstock
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Figure 20. Extent to which genetically improved aquatic organisms contribute to national aquaculture production (Number of countries = 47)
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Figure 21. Availability and use of information on aquatic genetic resources of farmed types (% of responses)
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Figure 22. Source of funding for genetic improvement programmes (%)
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R T AN [E)HE R 2 e R B IR, BRI 8 A e i BRI B IR 5. e T8 A e AT B T A o 2R B S ZH, T
7R AT DNA Jr BUHRaUEIE . A A B KR INER)  URARSE 17 %, Blinds s 2 A A DR DL 248, (HRZ R W B 7R 7 ik
7T BAC IR GUA 1 .

FERERIARL 2 e 5N H R R TR —ARHEP R . 28 — A8 = ACHE P BRI AR ECE 1O R A2 75 3 DRI EE SR T A
SN KIS AR DI HE R o HET N AT 538 A s 2L M i PRI 4 A 2 B 8 20 FHL D

2.5.2.4 MUK IFRFERI A ER

FETRK FRPE b SR BEA 5 5 HE R AR HOR, QTL ARic Al A e 3k R s (R RBLANZE P . BB QTL Fnic,  AIJT AR T B (0 4% sk R 4 32k
o BUETTHERL 2 FZ B LU LA T [ g BSR4 . BRI, SRR, X ok 7K™ IR 5 it BT — L8R SEBR A Tk«

AERERRDE, BREEYE RS, TR X ERZ 5. ELLS B IRIEE TR, DLRAC A5 Bhpl il ss fm) s i s e, DA 2
RIS . MRS iy, KRR VB 20t AqGR.

Table 23: Extent of use of biotechnology tools

Marker assisted

Extent of use Selective breeding | Hybridization Poly-ploidy Monosex selection Andro-genesis
Great extent 34% 13% 9% 38% 6% 6%
Some extent 53% 28% 2% 26% 6% 0%
Minor extent 13% 26% 32% 19% 15% 19%
Not at all 0% 34% 57% 17% 72% 74%

25 I (] 1 ) B B AR

o EFMEREHRE ZRAN IR, 7 34%M EEAMRKIEE LR, 53%ME —EREE LR,

o PR HER KRR 1T 38%HER, 5 4h 269075 R RRE FR.

o FIMRKZ

o ZEKRH 32%HE RIS LR, AH 57%H) E ZARARA KH .

o Ik HAHERZ A E I R IR LR R M, 72%M0 74% 1 FE 5 0 AR TARAR B M .

o 83%MHE SR HR AU & 8 AN “HAb” EMEAR TR, 72— DR
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FEFRY . ATRPEM R AT A /8 R AR 8% B Ol A AE D BOR R AR R PR A5 8 L4k 23 (&1 23)

Figure 23: Extent of use of biotechnology tools based on country reports
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2.5.3 WA

X HEIREARP R R IT G E SO IE R YIRN 5 AL T A B SN R O R — 0k, REA T2 FIR A A7 AR AR A 35 £ B 41 5 IR BE K P Rl
YIRS, Bl — skl —2& B3O E BRI ), e L R R BTG BR T RAT IR 1A, R EEIFE K
EESRG (K24 M125) MR EER Y, PITERmMESRGRS .

Figure 24. Habitats of wild relatives of farmed aquatic species (number of responses for all species)
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WIS LT T NKEES RS (K 25)  ZHEFIREWETFAEESM T EAEEAEE (WK 24 BYREED , 2R 2N RE

(L 11a (R A 80 o il 2B ARG R A LI, (EE TR RIS i (& 25) .

Figure 25. Description of wild relatives of farmed aquatic species (number of species)
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|
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2.5.3.1  HpAR G LE LT R

2R (85%) BTGk oL A A TR (B 26) o XE P U ISR A KRB L IR R B R R . PR R EE
AR S YR, B R I R R B, IansI N CITES B S5 £

Figure 26. Wild relatives in capture fisheries
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Not known
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85%

2,532 WHITGMEEEHE

Bl 24 F1 25 S&TF7K 7= FRFE A FH BT AR SRR 7R K = FR A QA ORI H AR S R G K AR . (B2, FEHE T REMB AL gMEE T
PRI, T AR —2 T (K 27) .

Figure 27. Catch trends in wild relatives of farmed species (number of fisheries)
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Figure 28. Reasons for change in abundance of wild relatives (number of reports for specific species)
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Figure 29. Change in habitat of wild relatives of farmed aquatic species
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L E KGO LU BB R BB MR AT, HTReiR . EIFZRIEER, BAEIRGHMKAELES LA e ks, ARHtaO

THa6 I BE PR R = AU AR Sk

R REFRN TSN (Pauly 1995) , AR AREH B ARRINIERT R, MAKEEE EMFES, FEERMIIEZMAE T4

GIRCEI

B B A SR s 1l 17 1 0 O TR A B AR AT S ph R R o RV 2 RS R B R B 3R oK B A 57 U A, 51 e i

KA, IR K5 (SOFIA 2014) .

XHVF 2 IR X SOR U, SRALRI AP A A, it BN Bl 7 v A 4504 S Bl 5 x5 i K i 57 IS 0 S, Rl /Nl . RV
PR BRI KB R AR SR i, (HIAL R A T 2 BRI IREEE (30D .
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Figure 30. Fishery management of wild relatives and the use of genetic information (number of species)
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A FH 3B it i 2 v Y P BSbs B R 0] 7 OB AR, DIAR PR . TR P EE (2 ) Ruane AT Sonnino 2006) 13. g%
FRESEE (GSD 5 B 2 b S MM e b b B B ) 57 240 s XSS 47t 157 BR A0

B, GSI B TR Xl ok e e 04, DL CSEIR lAE A dirifialk . 50XRE, S5 T GST Rtk A8 BT eV 22 BURF B R AL
Fe ) AN AR B

FIR AL R AT IR e ERE L e bR . EFREE R R, EVF O ATA IRER T RARES KA, flinihiH s 2=k,
24 WoRHT 10 ALAMEEMA S TR B AT SR . 5 IUCN 2044 BB R, RPN G596, JUA A E b RIEM Z BRI .

13 W I B 2 [ oK A it i ik — 2B
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Table 24. Top 10 species for which habitat was reported to be declining and status on [UCN Red List (NA = not assessed; LC = Least Concern; DD =

data deficient to assess; V = Vulnerable)

Species Common name LI Red List
reports
Oreochromis niloticus Nile tilapia 4 NA
Penaeus vannamei Whiteleg shrimp 4 NA
Clarias gariepinus African catfish 3 LC
Arapaima gigas Pirarucu (Bonytongue) 2 DD
Astacus astacus Noble crayfish 2 Vv
Chanos chanos Milkfish 2 NA
Clarias spp Calarias Catfish species 2 NA
Colossoma macropomum Pacu 2 NA
Cyprinus carpio Common carp 2 V (wild type)
Mugil cephalus Grey mullet 2 LC

JEAEYIRI R T JE 2 B AR R A2 B R, (B V2 B ARFIREROR B AR AR M2 B NG VIS N CADB 2005) . (L, JEP% R
HARFIREZ A A 22 R vl BEde k. B & SN CITES Fifsg 11, AIERIIAIA — 2 UAEZ B0 B, (H T Redntt, BRI ™ #4251

CITES W R EHNNE R EHH, 1 IUCN JORNEHEA L.

BRI ERAE B ARG ARG S, T e (& 18) . .

2.5.4  ARA YRRV AN K FRIE R

LA —F, AR LKEF (WFRIMESEMRYI R Sl A K 7258 = A E A 23 5Tk (Gozlan 2008; Bartley 2006) . FAO
P K AR R E (DIAS) , A EEGI ML, B ERY = « 4R RIELE Bibed 70 F£RTFE, IBEHEHEL) 1300 Fhig Kk

14 https://cites.org/eng/gallery/species/fish /arapaima gigas.html
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W3R ZHWEE RS KB 5000 ek, WRNRMREASRENEE, WA, Wk, MESVINEY . 240 e w] 72k it
A 15, 5 FAO P& AR % DLt W BERE 16,

or# DIAS o, SRS, flith . DR ALY )2 SIRE K AR, B ERIRE BN 7K, R SRR Gt D
e AR, )R RALE (R 25) o FEIRE T 100 2AMEE ERRL RS CRERER .

Table 25. Top 10 species exchanged by countries, includes both import and export.

Species Common name Number of
exchanges
Oreochromis niloticus 79
Oncorhynchus mykiss 39
Penaeus vannamei 19
Clarias gariepinus 17
Cyprinus carpio 19
Acipenser baerii 13
Colossoma macropomum 10
Macrobrachium rosenbergii 10
Penaeus monodon 10;
Tilapia zillii 8

REZEMREAEE Gt AR YR L AR FR 57 B AR VR 2 XKIUR R 7. QT FiT 195 HAth FE 5K S0 R 8 A% A e L )
FRGRIEFEAR . 7E 200 M REHISSRAIYIM T, 2] 80% NIEFEA, 21 10% AR, AR H E AR & A8 ) H At B AL AR OR 2oL
B .

15 http://www.fao.org/fishery/topic/14786/en
16 http: //www.fao.org/fishery/factsheets/en

7 2B M AR T R A S 2 TR
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—Ti DIAS /3 #tfE7~ (Bartley Al Casal 1998 1 Gozlan 2008) ,
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Eison A B 2 ARt S &5 st (Bartley F1 Casal 1998)

HZ, AR LR AT O N AR, e € fE Aottt 02 T Z I A AR R B 2 — o Dl U i ME RS AEAS R K Ras B KA, (BB
2 AEAERE S 2 AT RO ERAE P AT XS 73 (ICES 2005 F1%5 6 ) o #RAE ST WIAN XS 70 Bir B i 2 22 5 At A S A5 XU (Bartley A1 Halwart

2006 JEA W Fh SO AT E BRAESEE, B3 DIAS) (WA 6 &) o

2.6 RKBERWER

IKFEFRBEANE A T K&
i) AqGR.

IKAEEYIRE WA T T T TSRl A X I
B IR 2 (M FRBA AP AL B AR e, DR T TR AR AN
FEF 7KK

H E Y PR FETE S K )
FAO %

FERE I T YA FERERA, Gl A A, R
A2 BB, (H R I G R A RGBT R K&
L5 B RS (ASFIS) [1] FAO 45 . FAO ¥ o {3 iX Se4i4h
R R FREE R, DUMERFETE ASFIS.

IKAERYIAAAEY) R FAO 4t

T RSO ER SR 1T M AR, XK

PR R PR ERKAT TR, SE0E T % FP=0h, IR
She AREPIRENE B TALHIE, Gl epbss iz
m,

TR AR 58 PR RARITE.

AP TMBIIIRIE e e S, BEGA R RAES R TROR.

AT 509% HIFHP7 EF A3 G AL AR 7 T AR

SRR B AR G A T B — A R

XL R 1 F EORY AqQGR [ EHARFIRE, @RI AL
FENUF A o
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KERDFEE I sk B
BFERPRE AR BAT K IR
FEITE ST -

— LA A AT CARGFIT R, 1 AR Y IR AE BT TR B
BEAT 7R VAR (R A7

P 7K SR TE H T 0 A AR HE N 2 BLAR AR 2 P AN 22 5 2
A LRI o

AR AR ALK TR AN i
b Je R AR A AR

SR AT

JRUSE 3 AT AR B R SN K 7 R B it L 2B 7 IS 95 B A e
IR E -

EBEHEE R 2 RHAT
HOIEAR & AT A AqGR HIH;
NS

PR R R SR R AR AqGR HIECK
2 25% B AL i R BRI — Bk

BALFARMBAE IE . (FERFE L)) RAAEL 50%H)77
FEIA R X5 SR R 10% 97K FRBER FH A%
2R BN AP A AR WA LR SE TR R

WAL BAEARE R
7.

A IAL S BB SR m B & e A T Az 22 TN
FERE 1. PR i 1) 7 RAL LR 200181, 8
PEPEIEE R IR L R TR 5-12% /4F IS K.

R FE R P A B AR AT B
i, PRIEESR I BT RO

et A [ 5% rp 8 Bh it O R T E R R A I A A, AR
DRE NN TR ESER (PPP) o %TF 4% PPP %

CEYAR T, M Z PRV AQGR X B AR P DTER X — 1% T
ABIR, Frales ey W B R R AN L B AT R ) AqGR BEATRF AL IA
BRPEHED

FEIT R ANE BETRIE K AL
AN BT A3 5 5 A FH 3
Fefd BRI DA R o

WS 2B BT R, A B AR R
B2 80%di & HIH R 1A% 2t R A -

KRR G A . AN E PR A A .
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AR AR ZFEVER it 7SRO, (R 7 EE BN A ) B DA S
ERREE RS (RIfE T B

PUBAE, AR AT R 2 BRSO R A e, (R DL
A GREDMIZE LT B RAETFRERE R4, WIAEH AqGR Tyl E R EE,
PRAEAN —FVEARTEGRZ o

3 JKFEFREBE MBS R ERX NKERERIRR

3.1 XFFHERBIMEF AT SA N BN

KERIIRE) J3H 5200 AQGR - DL AT AR A AATTRIZETE . T FR N 38K, BRESe 4. SEOL R AR BEAORE 0. 38K A0 & Ak fa % 1 2= B )
TR HEMS (AIEYEF SIS E) |« ARSI 2 R KA R EERRE /) (FAO 2014) o /Kj=FRFESUE H & 11K
Bk T2 R, e a5 EEm (W FA0 2014 EBHEAED) .

3.1.1 Ak
KR P 2O B A PN N DK AR AT R R T SR B K. A SRR AT RER] 2030 A AK PR IR 5 — 2, Ul
WonE] 2030 B A 62%K 5Kk H /K= F75E

2030 FJ5, KEFRIEAAR AT RE G AR R ARk AR ) 2. Wrh K IRIEAE A B AR OR SRR ) 2013 G383 9360 5 (i
FERAT 2013)

HE 30 4, EHUKTIREA RGBT AN DI, (2B R ALK IR B IN CHAZ G5 o MR D5 s +HAR Xk, =
B ZE LI N AT SBT3 4K (FAO 2016) o ABR/K™ IRl (FKAEYD Mg Kie, &% 15 FFEL 6% (A5 .

H—FREK (59%) FIEKNDBKEmER, SAFEIRAT REX 7RISR AL BT B (B 31) o /K™ FR5E™ b 0 F KA 1
BRI, R BT - SEEERANOA S BZEN, FFTRAZ MG X IR iR A% SR 2 FEPE RO B 9XEh SO A IR AE R
RN ROF R TR O E A3

o JFRYIMLTRIERA
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FEIRAE TR AT T REZE A A = 155

e B P A P R SRR B S A B0 832

=PRI

B FURARAE (B, TR, A, ke RHE. BB RBHRRMES)
TIRFFFE IR (ZHAL .

Figure 31: Country responses on the impacts of population growth
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o XK BRIRI I SIBR T4 IR R GE AR G (1 IR FE A o
o AWM ITNAL/ GBI T RESGH/NIREYIRT (Rdh) BVEH . X —HIRUE SR B I, R S Al A& B 3 (b fe - (FAO 2007)

o IEINERLIMAN IR A WA S BRI R 1 1 I A 47k 1D DAL o
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X BRI GOM (RN T A N B R (64%) » R 21%MI I IO RRIRACR IR 125 8 B AN T R ERT X s 14 75 SRORE
WA B AT G o IR AR A RS B G 58 (R o G55 AR B A i SR, A AR I ST A R 2% ) B Bl i

FAE. BAVER— 80 e BRE XYM A A A IIE B R E T T & ot (PlniEEgeiath . B, Jedh) o OV AEIRGR R 1 HsNE
73, IEAR 7K R A e R R — R B i 7 B A 4 A AT

F R 97 s 70 7 SR A B AR ST AR ) R BT AR R R, B A XL B 2 AT 8 TC R A S A X B AR AR 3£ ¥ (Hard 5,
2008) -

3.1.2 HEES

kb, —FEZHEERE (56%) AN, BRIRTESR FRIEK A B L BHEAHARACR, T 21% MO RCRR (1 32) .

Figure 32. Effect on AqQGR from competition for resources
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MBI AR 7 B3 T R K A LA PRI A 7K PR 3 D18 e 40 1 3 A 3 A5 7K 7 S B S /D AR/ ZE 77 BE 20 A o X2 VF 20 1R 5 A Jit A i 7Kk 3
PAR AN AE ) 2 FEVE ) — ol 3 o X S SRmT RERR 1l /K™ FRAEY KA 5, PR IR 4P AN AR G K A PR SH7 SR PR 7 32 P A7 (AT 389 4 PR 75 0K PR 1l 7K

PRI AT SRAG I, BRI 2 3t B ik B AN 5 K HE T

FEVFZ IS, K 5 B0 I LA ST 28R R Pt DA K AN 2 8] (R S L0 A T IR 7 TR B B X0 5 K SRS R HIE A R R
LRI IR 8 H IR IR BRI ) 28 GE (%8B AT 50 ZURE IR o 35 1 B 5K (1 (0] A2 8 8 B U5 S S IR AUl 8 IR IR IO IS BEAT BRI 2677 2R ST AR

R

Table 26: Farmed species items recorded with production until 2014: total of 575 species items recorded in Fishstat]

Aquaculture group

Production environment
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Total Marine Freshwater Diadromous
Finfish 359 134 180 45
Crustaceans 61 44 17 -
Molluscs 103 100 3 -
Other animals 15 9 6 -
Aquatic plants 37 35 2 -

2014 SFFE KRR IR AR S B0 322 B KA 208 MIRIHE K EEAT K™ IRIE A 45 DNMIRIOSIER KR 8. 2014 ST IT3%
575 MFONFRIEYIM (3R 26) o WIKIKPE IR H T SRR (4600 JIME, TR ATROK KR 1200 30 ), X U ORE
AT Gt S BRI L e S (BR 27) o FERUKANERKIT R R GANDRIR KR8 KL (R K T IR R AR A AL BRI D .

FEHEPE AN BOK PR B SR GE 0 B v AR R X L R LRI bR . BOESTRH, SR R — —RNEAZ KA 5 & Bk A/ |
B G ERIANUK I X — o X RRE XIS ARRA B IR FE I B WA 10 7

Table 27: the breakdown of aquaculture production, by production environment and by major division

Aquaculture grouping (ISSCAAP Division)

Production environment

Brackishwater Freshwater = Marine
Aquatic plants 1,106,474 86,035 26,114,456
Crustaceans 3,662,912 2,737,268 514,893
Diadromous fishes 928,074 1,105,700 2,832,708
Freshwater fishes 1,116,463 41,500,547 71
Marine fishes 488,398 47,367 1,842,564
Miscellaneous aquatic animal products 1,979 46,402
Miscellaneous aquatic animals 110 520,900 372,558
Molluscs 103,876 277,744 15,731,575
Total production 7,406,306 46,277,539 47,455,227
Total aquaculture production excluding molluscs 6,195,956 45911,781 5,562,794

& aquatic plants
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Total aquaculture production, excluding aquatic
plants

6,299,832 46,191,505 21,340,771

KPR CRE CRy 2 o B A A% 1 13k O AR A 7K™ IR T USRAR R AR I A IF R BT AP — T3 T R B R
B H X LR e R (M. FCR) WA WA AEFAT T A . CAEREWM (Efh ., BEmSORMD 3RS 13RI 2 K et .

JE TR IR R AT SRAG R R K P FRE AR R K SR M B EL Y], 50% AT SR IR Bk B AN ZSRANTEHK R R G X B2 IE A 7 i
BAR: (27%) ULRIERME (8%) MUERBMARSIMIMAT (15%) KL (HRGEHH) . 2014 FEABRMRPKESMYIF - 2300 F70,
AT A SR AR YA B 23% (FA02016) « X—EHGHM G L 10 FrpEH 3. WEEYMIEHEE 10 FREF BT O0

8%%| 9 %) , (HImZ AR B PEV R - Bl (3£ 28) .

I L B AR BOROK A S A L 4 -

o PIRMBIKEIYIM, ABEAEEE (R RGP A AR ERTTE, ARG T D

o WICEIASNY (ha. dLiAnIG VISR

o A IX I AR IE R RSN (B i)

JE VR 2 5 ) AT X IR B K A 1A% BRIR I AR AT, (7RI 3 DA 22 48 6 BRAK (A0 5 0 ) PR 1) T A7 - 92> — B [X 3P 57 B K A= 50

Y 2 R

Table 28: Comparison of production of fed and unfed aquaculture 2004 to 2014

% of
Species 2004 2009 2014 2014
Total
Unfed Algae 10,382,167 14,823,908 26,839,288 | 279,
Molluscs 10,622,252 12,214,046 14,516,676 | 15%
Filter feeding carp 5,381,150 6,568,469 8,220,882 | 8%
Other filter feeding 87,702 171,392 275,568
species 0%
Fed Herbivorous species 3,980,855 5,138,466 6,722,240 | 79%
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Omnivorous species 17,991,921 26,541,037 33,347,307 | 349
Carnivorous species 4,754,449 6,597,555 8,942,613 | go
Unknown  gher species unknown 4,992,202 5,258,884 4,897,668 | 59,
Totals Total unfed 26,473,271 33,777,815 49,852,414 | 509
Total fed 26,727,225 38,277,058 49,012,160 | 50%
Total unfed animals 16,091,104 18,953,907 23,013,126 | 239
Total, all species 58,192,698 77,313,757 | 103,762,242
Percentage o ynfed 50% 47% 50%
of annual
total % Fed 50% 53% 50%

PR T IR ) R B AR I R S OIE T . BEURSE F 66911 [ YNSRI, R 15% MR AR .
Xof B AR I S g Y T AR R e AR R O (TR AR K . KR FHIERARTE L i T VS /K AR K S5 SR D)
NIRRT S B AR e A, G IR AR AN R A KT, LR A2 3 RAR AR 1 AR 38 A0 b [ Ak A TR

Xk B A 7 W R 7K FRGE AR 5 SRR T AN BARROFEE , RS K IR IR B AR A (Bl foky o ARAE /22 ) AR SR EGOK IR
FERHET AT A (K 29) .

Table 29: Summary of impacts on wild relatives created by competition for resources

Typical impacts of  Loss of wild habitat and water flows due to changes in rivers, wetlands and water
habitat loss and bodies caused by changing land use, watershed development and drainage of
degradation freshwater wetlands. Reduces the available habitat to sustain populations,

impacts the function of habitats during critical seasons (over-wintering; dry
season refuges)

Physical obstruction and changing water flow regimes impacting upstream and
downstream migration and reproduction of riverine species. Caused by damming
of rivers and loss of connectivity in waters ways (low water control structures,
weirs, irrigation structures)
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Changing ecosystem quality (driven by land management, watershed
management) leading to increased soil erosion and sediment loads in water
bodies. Directly affects species sensitive to poor water quality and can affect
quality of spawning grounds or nurseries

Impacts of
pollution of waters

Direct effect of toxins and heavy metals from untreated industrial discharges

Indirect effect of effluents from urbanization leading to eutrophication and
changed water quality and food chains

Direct impact on fish through feminization effects (oestrogen-analogues in
effluents)

Nutrients from agriculture runoff leading to eutrophication of water bodies

Pesticide runoff from agriculture directly affecting fish, or indirectly through
ecosystem level impact on prey/food chains

Impact of demand
for seed or
broodstock

Some aquaculture systems still rely on the wild relatives as the source of seed for
stocking. This may be completely benign as in the form of capturing natural
spatfall as in the case of molluscs (clams, oysters, mussels, cockles).

The active fishing for seed for stocking may have greater impact if that activity
takes place after there has already been significant mortality during recruitment.
In this case there can be direct impacts on the wild population (e.g. collection of
juvenile lobster or grouper for ongrowing). In other systems there collection of
juveniles for stocking appears to have little or no impact on the wild population
(e.g. Yellowtail (Seriola) seed collection in Japan).

Impact of demand
for feeds

Capture fisheries that are specifically managed for production of fish for fishmeal
are not typically comprised of wild relatives of aquaculture species. The use of
trawl bycatch for fishmeal is more complex as the species targeted may be highly
diverse. There are ecosystem effects of fisheries that are driven for this bycatch
although the effect on wild relatives of aquaculture species is not quantified.
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Figure 33. Effect of governance factors on AqGR
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Table 30: Aquaculture sector governance and management issues that impact AQGR

Limited genetic
diversity in founder
populations

Limited numbers of broodstock fish are used in research centres as the
techniques for breeding are established. Successful mass production sees
this stock disseminated to other hatcheries for upscaling, without accessing
large numbers of new broodstock. This may be a particular issue where the
broodstock were non-native and introduced from another country.

Small private
hatcheries with limited
numbers of broodstock

In many developing countries, small-scale private or state operated
hatcheries may have very small numbers of broodstock. The replenishment
of broodstock may not occur for year or some time never, resulting in
inbreeding and loss of performance. This can be corrected by national
broodstock and improved AqGR dissemination initiatives.

Species disseminated
worldwide from a
relatively limited
number of sources?

Specific farmed-types may be held in reference centres and access to these
farmed types may be limited by legal or financial constraints. Improved
access may require cooperation or sharing agreements, and greater national
financial support.
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Replenishment of broodstock from wild relatives may be constrained in

Limitations on number of ways. One of the greatest threats is weak governance on the

refreshing genetic management of the habitats and stocks of wild relatives, which can lead to

stocks from the wild their decline in the wild and loss as a potential source of broodstock for the
future.

Non-compliance with It was noted in some country responses that private sector had the ability

regulations by the to bypass government controls on importation and movements of aquatic

private sector animals
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Figure 34. Effect of increased wealth on AQGR
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Figure 35. Effect of human preferences and ethical considerations on AQGR
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Table 31: Consumer preferences and the relevance to genetic characteristics of farmed-type AqGR

Preference Feature Genetic and or culture characteristics
Appearance External Preference for red strains of tilapia over darker natural
and taste colouration colouration
A strong (fundamental) feature in the ornamental trade
Flesh colour Preference for white fish and avoidance of yellow/grey flesh
(note this can be affected by the diet.
Different levels of red colouration in salmonids.
Body shape This is typically to maximize the fillet or dress out weight (or
head to tail ratio in shrimp)
In some cases there is a preference for a larger head (bighead
carp)
Body shape is a major factor in selection of fish in the ornamental
trade
Taste and Dependent upon the species (flesh qualities)
texture Osmotic tolerance - salinity can influence the saltiness of the fish,
and in the case of shrimp lower salinities can make the flesh taste
sweeter as amino acids are used to maintain osmotic balance
Culture method and feeds used will influence the fat levels in the
flesh
Processing Increased interest in sashimi, smoked, dried forms of particular
farmed-types.
Cost High value High value species which are farmed types of high value wild
relatives (tuna, grouper, halibut, lobster, shrimp, salmon, etc.).
These may still be cheaper than wild relatives.
Low value Lower value species that are affordable fish and which can be

produced in systems with low per unit production costs (e.g.
tilapia, pangassius, carp, catfish)

P
Hb%

IWARINER

190IE /KA PASFN GKPZSERD #f5r 1t 5 B 37 58 fa 2R U /K A s B A FAE R A K AESY) (PIRZE. B eas. fZSRERsnYy) A P= 522 4 EH bR
A G WIkR#E . http://www.oie.int/international-standard-setting /aquatic-code/
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Fish welfare Domestication = Manner of production, suitability for higher intensity of
production
Perceptions of stress to the animal
Reduced stress in the case of domesticated farmed types

Other Indigenous vs. A preference for indigenous species to avoid threat of
environmental exotic introduced/exotic species.
concerns Organic certified production may require use of indigenous
species
Genetic Transgenic General preference to avoid GMO is expressed in a number of
manipulation  methods country reports.
Monosex/sex Preference for genetically manipulated monosex/sterile animals
reversed versus concern over use of hormones

TR ST R BRI 7K 7 SR B it R ) 3 B o A2 T 3% AR R LB AR B 2 AR 07 T A BRAME BESC UL AE R GMO AL R AR 7 TV 2 2 i 0 (8
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FEKF=FRAEP R GMO AL AR AR 9G], 2 H AT ERT 78 B0 R I 70 1) A A 2 I B ZE D AE M BIE A PR AR S A2 72 /K IR T
BoEK . ERKREMEKRIL (Flan: RPUFEaEA i, WA i, PR/, RURT. Je. PRSI OEMI. SR, FIREER. S, HAT
. A, EBE/NEA A S0, WEARST. Mg, WHHAIx H)  (Rasmussen Morrissey, 2007; Beardmore il Porter, 2003) . A:/=fEFE[K
FKHTKEA Z (AR TEESER) .
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Figure 36. Effect of habitat loss and degradation on aquatic ecosystems that support AQGR
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Figure 37. Effect of pollution on aquatic ecosystems that support AQGR
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Table 32: Types of pollution and their potential impact on AqQGR

Source of .
pollution Typical pollutants Impacts on AqGR
. . . Eutrophication and loss of water quality in of

Untreated or Organic and inorganic, . . . .

. water bodies (ecosystem impact on wild relatives)
Inadequately nitrogen and phosphates;

. Harmful algal blooms
treated domestic
sewage Some heavy metals and Sub-lethal effects on performance
g organic compounds Oestrogen analogues causing feminization
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Improperly .
stored solid Leachates from landfill A w1de. range of pollutants . from ur.bar'l and
domestic garbage directly toxic to aquatic life
waste
Direct toxicity
Mining wastes (heavy metals Sub-lethal effects on performance
Industrial suspended solids) Clogging of gills impacts on water quality Fouling

organic and
inorganic wastes

of spawning areas

Heavy metals, organic
compounds in Industrial
wastewater discharges and
accumulation in sediments

Direct toxicity in acute cases

Heavy metal accumulation (possible impacts on
breeding performance in wild relatives (Pyle et al.,
2005)

Agricultural run-
off and wastes

Nutrient runoffs from
agricultural fertilizers

Eutrophication and loss of water quality in of
water bodies (ecosystem shifts) loss of habitat
impacts wild relatives.

Harmful algal blooms

Pesticide runoff

Direct toxicity on wild relatives
Indirect impacts on prey organisms

Soil erosion and
sedimentation

Suspended solids/sediments

Clogging of gills impacts on water quality, Fouling
of spawning areas

Acidity Direct acidification impacts
. Oil and oil dispersant . Direct toxicity on wild relatives
Oil/gas Heavy metals and organic . e
. : i Indirect toxicity on prey
exploration compounds in drilling muds . . . .
. (especially in the marine environment)
and cuttings
Power Waste heat (from industry Establishment of warmwater invasive species
generation and power generation) Displacement of wild relatives
Acid rain - Acidified land and
water un off mobilizes heav, Direct toxicity of mobilized metals and acidit
Aerosol & y ty Y
. metals
atmospheric — ; T
. L . Accumulation in food chains with impacts on
pollution Dioxins - from industry/waste . . .
incineration reproduction and performance of wild relatives
Accumulation in fish used for fish meal
Radionuclide release from
Radioactive FEprocessing or 1rresp9n51ble Accumulation of radionuclides in wild relatives
waste disposal. Relatively point

source
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Figure 38. Direct effects of climate change on AqGR
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Figure 39. Indirect effects of climate change on AqGR though impacts on aquatic ecosystems
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Figure 40. Impacts of purposeful stocking and escapes from aquaculture on wild relatives of farmed aquatic species
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Box 3: The useful information contained in the FAO Database on Introductions of Aquatic
Species (DIAS)

The FAO Database on Introductions of Aquatic Species (DIAS) was initiated in the early 1980’s.
Initially it considered primarily only freshwater species and formed the basis for the 1988 FAO
Fisheries Technical Paper No. 294. Today DIAS has been expanded to include additional taxa,
such as molluscs and crustaceans, and marine species. In the mid-1990s a questionnaire was
sent to national experts to gather additional information on introductions and transfers of
aquatic species in their countries.

The database includes records of species introduced or transferred from one country to another
and does not consider movements of species inside the same country. The database contains
more than 5,500 records of aquatic species introductions, which include minimum information
such as the common and scientific name of the introduced species and the countries of origin
and destination. Additional information, such as the date of introduction, the introducer,
reasons for introduction, and detailed introduction features (status of the introduced species in
the wild, establishment strategy, aquaculture use, reproduction features, ecological and
socioeconomic effects, etc) are also available for a certain number of records.

DIAS can be used to establish purposes for introduction and their subsequent outcomes.
Comparisons can be made on the beneficial versus adverse impacts of introductions. This can
be further broken down into the purpose of the introduction (including accidental
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introductions) the pathway of that introduction. There is also information on the donor and
recipient countries.

This database is now in need of considerable updating as the extent of movements has
accelerated with the boom in aquaculture around the world and the increasing diversity of
species being farmed. This is perhaps most notable in Asia, but trans-continental movements
have also been increasing.

3.24.1 A HBB s
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AN i R KRR R .

HI T 2 A A Bl K RGEIEIR B 1 R BARA I 70, R oK INAEHES A5 i b B A 30 A A K S 3 B A 7 B e KA . P 28 [ S I A A
X, O B A Rt N BB AR A 2 7 R
FERIE [ 5] BEAN R AL Wi, FsCR A N BEUR AL BRI B — 870, SRR L BRI T B — 87> (R 33) .

Table 33: Differing strategies for management of inland waters for fisheries in developed and developing countries (after Welcomme & Bartley
1998a,b).

Developed (temperate) Developing (tropical)

Objectives Conservation Provision of food

Recreation Income/livelihoods
Mechanisms Recreational fisheries Food fisheries

Habitat restoration Habitat modification

Environmentally sound stocking Enhancement through intensive stocking and

Intensive, discrete, industrialized Mmanagement of ecosystem

aquaculture Extensive, integrated, rural aquaculture
Economic Net consumer Net producer
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Capital intensive Labour intensive
Profit Production

FH AqGRIVIEIEA S M AFRAL R S8 (Lorenzens, 2012) o ‘AR SR IREA RANESD, RAFRERA B A7 I AMART8E, BUH
AR B B s, 5%, Bis2Misdrdings. SMRGAGAFRNEZEAR, AT ARKERREE R34 .

BRAR SR AT SN R BT RIS I, X G T R AT RO ek, SRE BN, BONPRIR T LR AR S 2 B A B A
Plzo fELE, WFE2HRETHRIRTREZA N, LB ERAESEE.

HE ), NS IEE R, ML T ESIRNTR . V28K ARz 58 & M LKA+ W0, (B X e 51k, JF R

o GIHERR HLELUH A /)N A

o /MRS HER R E V2K E

o IR FLEMIAER AN K AR F IR I BT A (R JE D

LI & 2 IR R el RN/ N ESY 3 A I GER SV AS YER )
o HrHEZRUOKEBIAUKER E D TS R S R

o Table 34: The five types of fishery enhancement system that involve stocking (From Lorenzen et al. (2012)

Enhancement type Primary purpose(s)

Culture-based fisheries Increased fish production
and ranching

Creation of recreational fisheries

Bio-manipulation

Stock enhancement Sustaining and improving fisheries in the face of intensive exploitation

Sustaining and improving fisheries in the face of habitat degradation

Restocking Rebuilding depleted populations

Supplementation Reducing extinction risk

Conserving genetic diversity

Re-introduction Re-establishing a locally extinct population
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IARE B IETEH, — UK H K IR A Y A . — L8 DLSRIE YRRl SR GEAE X 3t AT, 2R AR N TR AR Bl FEAS Bk AR, BRI T e A
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FERF I ST AT RE R AR B VDBE S5 i AVE FRAR DL A8, 0 2 Zh Y X RA 0. Ak, BRE G AT RE S8 3 AV X R 1) 58 4 5L
7 (Hickley A1 Chare, 2004; van Zyll de Jong 55, 2004; Lorenzen, 2014) . IXA]XJ#4dE & HIFRIH 2 —30 20 KAK,  BCZ PRI AR P BY
BNYNIIFR R K ARAT 2 BRI XKLL M MR 3R 35

Table 35: Potential detrimental impacts associated with stocking activities in a hierarchy from species-specific to ecosystem-wide outcomes. (Adapted

from FAO (2015) modified from original by Molony et al. 2003).

Impact

Cause

Increased intra-specific competition

Due to increased abundance of the species by the addition of hatchery-reared fishes

Shifts in prey abundance

Changes in the abundance of prey species due to increases in fish predator abundance as a result of stocking

Prey-switching by wild predators

Changes in the targeted prey of wild predatory species, usually to focus on hatchery reared (naive) fishes due to
large numbers released

Starvation/ food limitation

Due to overstocking

Exceeding the carrying capacity of an
ecosystem (swamping)

Due to continued stocking after recovery of a stock

Inter-specific competition

Competition between hatchery-reared fish and other species with similar ecological requirements. May lead to a
reduction in abundances of competing species and prey species

Displacement of wild stock

Displacement by hatchery-reared conspecifics, although there are no well documented examples

Introduction of diseases and parasites

Especially due to poor hatchery management and husbandry of fish to be stocked

Genetic bottleneck

Due to lack of genetic management of broodstock within the production system of the fish to be stocked. A
common problem of poorly designed stocking programmes.

Loss of genetic diversity and fitness

Certain alleles of wild fish may become rare due to the release of hatchery-reared fish with a low genetic
diversity. This is of higher risk where the wild stock is reduced to very low levels prior to stocking.
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Impact Cause
Extinctions The loss of species due to increase in the abundance of released fish and ecosystem shifts
Ecosystem shifts Shifts in the distribution of biomasses or other species, possibly resulting in the loss of other ecosystem values

VR 2 BOBHRI ) 2259 R R AE S8 VPO %G 3l 1 4 R BAE s MR RE 5 T A BRI A2k (FAO, 2015) .« {EIXJ5TH R HRAFR)
15 WL 47 3L 4

Box 4: Case example of the value of effectively assessing national AqGR to inform stocking
initiatives

It is important to have adequate knowledge of specific genetic features and characteristics in order
to protect genetically independent populations from the harmful effects of stocking and
resettlement measures.

The aim has to be to respect the genetic diversity in the entire distribution area of a species on
population level, and to preserve such species as "evolutionary entities" with their regional genetic
and phenotypical characteristics as well as to secure their stocks in the long term.

This not only serves the purpose of species protection but also promotes fish stocks that are
regionally well adapted to prevailing conditions.

In this connection, the BMEL is currently engaged in a pilot-type project for the molecular genetic
documentation of genetic management units of the crayfish, the brown, lake and sea trout, the
barbel, the burbot, the grayling and the tench. The knowledge gained during this project is to be
incorporated in practical recommendations for the stock management of these species and made
available in the AGRDEU database for those active in the fish-related management of bodies of
water
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Table 35: The range of threats presented by aquaculture escapees on wild relatives and farmed types

Affected Nature of impact
wild
relatives

Genetic introgression as a result of genetically selected farm types breeding with wild
relatives.

e Note that this has been shown in the case of large scale purposeful stocking, e.g. wild
Thai Silver Barb in Thailand (Wongpathom, 1996), and arguably in the case of
escaped Atlantic salmon, but there are few other clearly demonstrated examples of
this resulting from farm escapes
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e Transmission of disease/parasites to wild relatives

e Establishment in the wild (invasiveness). Establishment of escaped farmed-types
can compete with indigenous fauna.

e Maladapted farm types breed with wild relatives. Typical maladaptation in farmed
fish include: selection for precocious breeding or out of season breeding (selection
for early spawning, or later migration)

e Less obvious maladaptation for the wild may include less aggressive behaviour

e Some of these maladaptations may limit the success of the escapee from successful
breeding with wild relatives

Farmed

types e Transmission of disease or parasites between aquaculture farms

e Establishment of naturalized fisheries that compete with farmed types in the market

3.2.4.4 KRR Z ki

RAE KRR Gy Wk i F AL IR TAMA, BRI R RS A MG, KR ZF AqGR BT 2 B s ERE MR #3215 5 Siul 4. HIERE
i rT Re 5 MK E FRA TGSk H Y] IX AR 0 PR T IX SR VE S A R Ja A R I BB, B ORE R A S e, R EE
Bt AT BE RS AR XS, AR 3 T F ad A At IX 3k ) 25 - Y 30 1D Rl 22 0 BT 98 403 300 R B 5 2 vk /K v B0 itk 1y A XURG: s A S35 ) 1B 3R )
A O] BEAE T R K3 E JE
3.25 ANzWFhe s

KERAEAR YR DS K 8 & e A RAEFEE AN E R . — S5 NP SEOH PR MG, B 51 Rh o 7 MR Fhek
P AR S| BERAE P2 R G8. HAE, DIAS H 2805 Aidsk EVE AR 2 ma BV 2 R 4L S & 5E 20 (Bartley 1 Casal, 1998)

FAO 5N R ADAN A e R A 7 AR H I SR SIS B
o ARG
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o JKIRIH

o ME
o TR /IRINTB
o EWFEH

AT 1 51 B SR I . EERNRYIFREEE B 20 HIH T 129 MO RIIRK . BERTEUKAES RGN PR (£ 36) .

Table 36. GISD list of invasive species of freshwater, brackishwater and marine ecosystems

Number of Number of
Taxon . Taxon .

species species
Fish species 51 Ctenopherans (comb jelly) 3
Aquatic plants 17 Brachiopods 2
Bivalve molluscs 17 Echinoderms (starfish) 2
Gastropod molluscs 12 Calanoid 1
Decapod crustacean 6 Amphibian 1
Ascidians 6 Sponge 1
Ectoprocta (bryozoan) 4 Myxosporea (Myxobolus cerebralis) 1
Polychaete worm 3 Fungi (Aphanomyces astaci) 1
Cnidarians 3

—ABIl TR CE T BRI R, SR SEE B IR A VL SME SR K TP . SEEIMTIRSS B (USGS) B 1 759 Rk 3 £a Al
B 5 [ [ A EARVE L ANER R 210 ARAS R RO AR 25 R GERIRE I AT REARCE O SE, B8 P 2 e VB IR 2R AT D I HL At U T i
TEABRGARN BIIIZRTO . AR AEREI, Wit REABZRWF, AR A £ R A SZX0 . X 75 i 6] 5 W& 37.

Table 37: Examples of impacts of non-native species on ecosystems and wild relatives and farmed-types

Effect on food webs Direct predation of other species
Predation of eggs of native species

20 S BR N AW R EE 72 (2016) . H http://193.206.192.138/gisd/search.php F#% (2016 4F 4 )
21 http://nas.er.usgs.gov/queries /SpeciesList.aspx?Group=Fishes (2016 £ 4 H#A\)
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Transmission of parasites/disease to both wild and farmed-types

Predation on prey species (e.g. insects, zooplankton) of other native fish
Competition Higher fecundity than native species

Greater tolerance for adverse environmental conditions

Exclude native species from breeding areas

Compete for matings

Engineer ecosystems, Burrowing behaviour into river banks affecting stability etc.
Undesirable behaviour or  Increase turbidity
characteristics Remove vegetation

Crowd out native species

71% 0 EZN NN E B ERE), R 4% S AR (B 41) o XEVF RO 7R K IR 58 51 E A — BB 2 AR,
TENAR VR LE RS SM ) 52 S A XFEA A o

Figure 41. Effect of establishment of invasive species on wild relatives of farmed aquatic species
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Figure 42. Effect of Introduction of parasites and pathogens on wild relatives of farmed aquatic species
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Figure 43. Effect of capture fisheries on wild relatives of farmed aquatic species
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JE IR AR ORI IX AR TR T L) iz e it

AT B XA B A R B TR 4 )

JE IR B BRI H A A 3R K A A% AR AT K™ SR A P 4 R A X &

A5 B A A A B T A 2 T 3 75 SR A i AN L) H B

NI HE 5 1 2 75 2 RO K SR AT Y T B A g S b 3% 4 ) = L )

SFAE AR T TR SR AR S AR SR TR rh K iR B AR

T LR RN R R 0 L A K TR AR K AR 8% BHR SR s IR 4 b R AEAE DGR,

41 35

EWZFEE Y (CBD) € LR JF IR G IRAE I AN B IR X s I SCRTH W1 251 IR SR AL A (0 AT B AR L R ARAF A2 T B 28
FREAN BT AR SR (I B AR R A WA P RIEE EEAER (W 254 1), 4R ARG EKAE RS B OCEER IR

RIS SR IR e A P RFR R A M AR, A7 35 PSR R dloms ] et /K AEAE S R 88 (Roni 55 2005) .« (HEFZABIR
RIS #0585 B (R AR  BRVE BIR T8 20 VP4 (Roni 5% 2005)

CBD #sE R IR AL FEPE ) I ME . CBD IR EIAL 72 2 HAxR, | 2020 E0RY" 17%HRtHUAT A KIS 10% 037 X
. TTIRAEIRTEIAEE RIS ORI ERAE S A S OGP VA RS 5 A8,  LOd M R

JFEH 2R AT DL — NSRS . IR K A B RGBT A AR R 48, Bl AEBGIRAE. IR BT AR T AR SARAAL AN
RIS AEAE AT BRI A AR NRE R . DL, BEPPOTIE I /K™ TR AN A AQGR X 7747 (A DT BRAE 2L

IKAE AR B R IR 4 K EBIE. B 2 5 RIS X (MPA) | SR/KERHIX (FPA)  FIIFE /K SURI TUCN FR47 X . B 7 e S
MIPRA X AL, g SR DA BB A TR AR DU I IR 4 . AT 1 FRFE N AqGR AT AT oM IR s 7797 1) M DR DU AR AT 5, B 9RTH
Y0 E SRR X LA Rl e B

22 https://www.cbd.int/sp/targets/
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4.2 FREERIKAEYIINE AL G R R

MPA F1 FPA 25K /K A ARG X M R A 2 Rk 770 CBD HIZ 1 B FRESR & E 3 2020 SELEFH 17% 1 Bl M T Py i 7K 4 DA
J 10% I XSS AR X o INIREE SR Z T PRy, HAFFPEE (IUCN) & X TREET X (JHL5) .

Box 5. [UCN Protected Areas Categories System

(http://www.iucn.org/about/work/programmes/gpap_home/gpap_quality/gpap_pacategori
es/)

IUCN protected area management categories classify protected areas according to their
management objectives. The categories are recognised by international bodies such as the
United Nations and by many national governments as the global standard for defining and
recording protected areas and as such are increasingly being incorporated into government
legislation.

Ia Strict Nature Reserve

Category Ia are strictly protected areas set aside to protect biodiversity and also possibly
geological/geomorphological features, where human visitation, use and impacts are strictly
controlled and limited to ensure protection of the conservation values. Such protected areas
can serve as indispensable reference areas for scientific research and monitoring.

Ib Wilderness Area

Category Ib protected areas are usually large unmodified or slightly modified areas, retaining
their natural character and influence without permanent or significant human habitation,
which are protected and managed so as to preserve their natural condition.

II National Park

Category II protected areas are large natural or near natural areas set aside to protect large-
scale ecological processes, along with the complement of species and ecosystems characteristic
of the area, which also provide a foundation for environmentally and culturally compatible,
spiritual, scientific, educational, recreational, and visitor opportunities.

III Natural Monument or Feature
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Category IlI protected areas are set aside to protect a specific natural monument, which can be
a landform, sea mount, submarine cavern, geological feature such as a cave or even a living
feature such as an ancient grove. They are generally quite small protected areas and often have
high visitor value.

IV Habitat/Species Management Area

Category IV protected areas aim to protect particular species or habitats and management
reflects this priority. Many Category IV protected areas will need regular, active interventions
to address the requirements of particular species or to maintain habitats, but this is not a
requirement of the category.

V Protected Landscape/ Seascape

A protected area where the interaction of people and nature over time has produced an area of
distinct character with significant, ecological, biological, cultural and scenic value: and where
safeguarding the integrity of this interaction is vital to protecting and sustaining the area and
its associated nature conservation and other values.

VI Protected area with sustainable use of natural resources

Category VI protected areas conserve ecosystems and habitats together with associated
cultural values and traditional natural resource management systems. They are generally large,
with most of the area in a natural condition, where a proportion is under sustainable natural
resource management.

RIS 7 ORI X B M TR AN B bm o & B Rl ik 1 OROKAE 1A% 2 FEPEFOR T AN R B AR, ARCOAK P IR A P 4 R
I X AR RS i) AR, 36 BIIE R RAR A A 2 o e R S 1 H AR

JFUH TR (1 IX B e AR 22 57 S 2 [ AT — 2248 4k, (BAEPITAT T 00 I ORI K AL A% SRR R B L e . & ARSI T A2 T 37 7 SRS 0 AR
%, BEEEREHMEAREES, BvFS E AN AL 2 FEEE IR A1 2 A T 320700 /2 1 2 /SR S 4

Table 38. Ranking of objectives for in situ conservation of AqQGR by economic classification of countries (1 = highest priority; 10 = lowest priority)

Objective Rank
Developed Least Other developing
countries developed countries
countries
Preservation of aquatic genetic diversity 3.5 1.6 1.4
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3.9 2.2

Maintain good strains for aquaculture production 2.3
5.4 4
Meet consumer and market demands 3.2
. . 4.9 5.1
To help adapt to impacts of climate change 3.5
Future breed improvement in aquaculture 38 24 2.7

1996 UM /R ALIFEIES 6 JmZi 2 [E R 2 bl 1 5T SR bn i i€ [H b s B, SO VAR S A% Geiti b MM A X A B FR e SN
b ELRRH I o IR R AL SR E ORI R X RS, [ Bp L ER RS 2,200 4b; XLV AqGR JRHBIRIGEME 7RI INE (ST
6) .

Box 6. Examples of in situ conservation through Ramsar Sites and other protected areas (source:
Country Reports)

To be completed on analysis of country reports for examples of Ramsar sites

TEFAEE DR IXAE A AR SCHR T 8 SR AR TR AR 2 BEVE DT T2 A 20 . & [ RS il 7 IR — B IR (K 44) o BR&sr X
—EBR - (FIIL o ZEERZIRAINE RERPXOHFE., MG AR S KR Z R, AR & o2 A R

Figure 44. Effectiveness of in situ conservation (number of responses)
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Ui AE BT AR E SR E TN IR o i R BRI H AR R R B AR UL ST eI AR RS, A AT E Rt 7R
ORI

AR RS /8% (EAF)  (FAO 2003) A&t 5 byl & SRV A B 1 ) V2 0, IEFE R IX k. (H2, BURAENY S BRI B
MBS TR E RN — A B, & EAHSHIUA BUR S TS a3 7295 K2 7R Wi ol & B — AN H s (-1 45) &

Figure 45. Conservation as an objective of aquaculture and fisheries policies (number of country responses)
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B B R S AEBUAT Bt KPR AT B L SRACER AN T A1 AR S R AT AR TR T SRR AR S (B AN A T
FRP R TR = R B — A B s

T AN s R Z R AR FRIAAE TR 5 TR AP R 1A (B 46 A1 47) o DRI, JRUBTRIT FAR R AR 7K™ IR A AT 2
BOR DA SERt T AR ], R T B B M RRUK T IR

Figure 46. Contribution of existing fisheries and aquaculture management to in situ conservation (number of country responses)
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Figure 47. Contribution of collectors of wild broodstock and seed towards in situ conservation (number of country responses)
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AR R X BOR HIIR

el A BTl BOK R DX F bR W s, IR SO B IR . KON 51 AR AS AR e A BT R, G v 3
FUBEARA - BT n] it AN X R, BCCRFIE RS BRK AL A SRR o, A0S i 2 0G0 e DU 5, AT REsg itk A e, E
AR — TR it .

MPA Yl HEBEAE Jyifinlh A B T AR AR Rp BUVR 2 i 70l o X OV BEATSR RIS 4L 1 RO BIE . IXSRIAIFAR B F+LH, MPA {EN
YV BRANSG 0 2 B TR M I BCZ B SE (Adams %5 2004, Weigel %) o fK#UKAER RGUM AgGR AL E I 1 TEAF L A B T 78
JE IR 75 T A RIPER] (Kone 2012) o {HJZ, £ SRMGRYIX T 2 1FRG A G 5RKTE 2 (9 AL 1R B 2 2 AT O A Kk

RGN EH, MERESES ARG ENENZ R FEI TR R BHE. £ HICR T 200 20000, GiFfR. Bd H5edk,
BARZN . PIRISRANEATE0%) (Halwart Al Bartley 2005) o Zr&5FH MEE (IPM) RWIMRZ T Mt Gscik, EABURDREFINE, KiEH
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IR
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P2 AR I ) o

IBfATAE T FRAE Y 1) — Le ) Pk (R P o] T 3R 53 i b 3297 . (R FR5E 3% JR st AN F2 583 A R 2 P A DX 43 o X RTE, 77 IR P A R R -
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o HEMWFN, UK
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4.4 REZLREML
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JEt TR ) B A AR SR UK AR B 2 FEPEANAERE K TR A P (1 R X 2R iGN
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5 FREUKAYIR LI A Gk AR B A RIRE X B X A JE R R

51 ENX
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[ AL (O TR T) . A, SRR AN 45 A TR AR R, X
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BEANMEAK = IR, SR —FE, ZHCR SR E R A5 MR R R oA AT BRI IR E RS RY, R AR AL T KR Bl T o Ak
SRADFRANE A AR SRA (HIAnRF X AR L 2858l 25 FeIRINSE, oI 7 tHAMRAN /Bt 2 W0l s & i Rl AR 7™ IR BE AR 7 AR R HE 72 (14
MR XA EOREE] H AT EA R EM R ERER, Rl e ST R 2 AT 2EAT MR 5 w0 ANTROR SR B K K AE A R VA, IR ™
TSR o
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B, BRARFEK - FRPE K AL A% BRI BEE M AER B 22 18], A P H AR 7y SR a8, BRI FR P SO AN RESE L. ST ANZERR AR S
AN/ BSE =  fSRE A E E B BRI, R EOR A SRR N U BRI IR &

5.3 JEHbxT M IAEIR HFE
FRPPF AR 0 AP FEAR RIS 78 0 6 TR HRNEE I, a0 (AEZ A AZ))  (CBD) 2 8 A1 9 ZME+E 1, TR ZFEVE g Ak oA it
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AR TP ML S ARAS EASE] T IR Y (G, PIANERN FR P A SRR BB Rh e Ipide. PIAP 2 IR A B2 R (DRI AN PR
RS EARE IR IR AR IR AN ERR R AR AR, FECEM B YR QG H AR YRR AL SR, TR IR (FEH BRI
UERF AT EAF BRI RZE RS, SRVFAEY BRI K B R By St fdt e Az tb .

5.3.1 AREHLTRY
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BRI BN o ANRETRI R 2 23S R GUITAT BT AN S W Rh o 45 B A AR Pl 5 25 7 G R AT I i o A 400 2 e PR ) ket B A A
A A FHEM .
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RS IR 5 ERAN R RSN 2 T A B i LR 22 MR MR T AN, Bl KR e %, AREMEE - FERIEE . 1 9] AN A5 5 TR 075 T Y
BRBN . HML RPN BRI RS ASENIR . ARtk 25t SRR THR], 75 25 23 DORE S AN B 28 2R 1T DL K [
b (ARBURRIEUR D FRIPIURERSS . SEHti AR R 7 7 i B PR AR AE LA T MRS i OIS TR) L AR TR 3P AT Sh iRl vh i 5 IR 47 55 0 O HE R AR T
CARAE BRI (R IRI R . AREEAURE . SRR . B, R ERG R UL RO RO BR T3 oA T L ORIG 7 I e B SE B H AR . -5 RGN R A e
ARKIE R, BT FER . B R 5 BRI RIS N [ 97, 952 B (4 18l 7 e i B i oK 17 AR 2 K b ik

5.4 FREEKAEVIFNIE AL G KR A BRTE AR T MEDLA LR K s

BORS EIR LR B [ 505 A BB KA B SR B B TPEARS 5, AT gaA xR AR A% SRR IRt SRy A ook, AR AR 77
SRR AU s SR T AR A D NSCER i A LAR 3 K A R IR i

5.4.1 LA RBLRINOHCSE: %

47 PNEK L 33 MEK (70%RFHERD H AT ARG SD, AT RE KK E KR KA TS . X 33 ANESE 112 4k
JFHSCSRAE R 344 FOKEYIR, EURE A EFAIR R R T4 10.5 FoKAEY R, 3.3 MEFIBIRYBOfE. £ 39 & ALt
(IR S T S A0 2% [ DR DR ECRTR B AR AR IR it DR B I e 2 R R AER 1 HONALt, DYRME R AIRES o 43 IR B I ARl
TRE VIR T 2T g . DR B IR S B Bt AN IR 3P W0 b 52 UM /K P I PR BAE DL T E T g it

Table 39. Countries with ex situ conservation programs in place and number of aquatic species maintained in each country

Countries Count of species Countries Count of species
Belize 1 Kenya 3
Benin 5 Korea, Republic of 2
Burkina Faso 3 Latvia 1
Cambodia 4 Malawi 5
Canada 1 Malaysia 8
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Chile 1 Mozambique 1
Colombia 78 Nicaragua

Costa Rica 12 Peru 70
Czech Republic 2 Philippines 20
El Salvador 2 Senegal 9
Estonia 7 Sweden 1
Germany 7 Tanzania, United Rep. of 4
Ghana 3 Thailand 6
Guatemala 2 Ukraine 7
India 15 Viet Nam 20
Iran (Islamic Rep. of) 11 Zambia 10
Japan 22

5.4.2 WEyRh

ISR A [ S Ot O B A AR TR IR 4 Bt (4 A 15 1 [ SR / B B 2 T AL T 52 B BB E IR . 12 MRk BoR, AAHARFIR Y i
Tt rh OR B 5 52 B /e K AR BAR BEIR (33 ANESPA 12 DSRGAREMIR B o AREMIRTIRIP I 100 NSFRIAIBE K AR, F 40
SR TIX 12 ANEZMLED 17K A 18 A% IR B0 A B S ORAT 1 52 B /G A% SR 11 0 B S . NER, RRE RS, Blinfaib g
SIMEA LTI B e s E R Is it % 41 08 7 ek AEY R R R IR T R R RIS 5

Table 40. Endangered aquatic species maintained in ex situ conservation programs

Countries Total species Endangered species % Endangered
Cambodia 4 3 75
Colombia 78 49 63
Czech Republic 2 2 100
Germany 7 4 57
Guatemala 2 2 100
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India 15 10 67
Japan 22 2 9

Malaysia 8 1 13
Philippines 19 7 37
Thailand 5 83
Ukraine 5 71
Viet Nam 20 10 50

Table 41. Detailed list of endangered aquatic species being maintained in ex situ conservation programs

Species Countries Species Countries
Acipenser stellatus 2 Lutjanus argentriventris 1
Huso huso 2 Lutjanus guttatus 1
Acipenser gueldenstaedtii 1 Machorra 1
Acipenser persicus 1 Maxima clam (Tridacna maxima) 1
Acipenser ruthenus 1 Mesonauta sp 1
Acipenser sturio 1 Monocirrhus polyacanthus 1
Acipenser oxy-rinchus 1 Naziritor chelynoides 1
Aipenser nudiventris 1 Osteoglossum bicirhosum 1
Alosa alosa 1 Osteoglossum ferreirae 1
Apteronotus albifrons 1 Pangasianodon gigas 1
Apteronotus lepyorhyynchus 1 Pangasianodon hypothalamus 1
Arapaima gigas 1 Pangasius krempfi 1
Astacus astacus 1 Pangasius kunyit 1
Astronotus ocellatus 1 Paracheirodon axelrodi 1
Atractosteus tropicus 1 Piaractus brachypomus 1
Bear paw clam (Hippopus hippopus) 1 Pimelodus grosskopfii 1
Black Teatfish (Holothuria fuscolgiva) 1 Plesiotrygon iwamae 1
Boring giant clam (Tridacna crocea) 1 Potamotrygon aireba 1
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Brycon henni

Potamotrygon constellata

Caquetaia kraussi

Potamotrygon hystrix

Caquetaia umbrifera

Potamotrygon magdalenae

Catiocarpio siamensis

Potamotrygon motoro

China clam (Hippopus porcelanus)

Potamotrygon orbignyi

Cichla intermedia

Potamotrygon schoederi

Cichla ocellaris

Prachtocephallus hemiliopterus

Cichla orinocensis

Prochilodus magdalenae

Colossoma macropomum

Pseudoplatystoma fasciatum

Crayfish Pseudoplatystoma magdalenensis
Datnioides spp. Pseudoplatystoma metaense
Epinephelus itajara Pseudoplatystoma orinocense

Epinephelus quinquefasciatus

Pterophylum scalare

Fluted giant clam (Tridacna squamosa)

Pyropia tenera

Giant carp

Pyropia tenuipedalis

Giant catfish (P. gigas)

Salmo salar

Giant clam (Tridacna gigas)

Salmo trutta caspius

Glithoperthystis sp

Scleropages formosus

Groupers (Epinephelus sp)

Siamese tigerfish

Hemigrammus sp

Simbranchus marmoratus

Heros severum

Sorubimichtys sp

Horabagrus brachysoma

Southern clam (Tridacna derasa)

RiR R R[(R[Rr[Rr|R|R[R[R[R[R|R|R|R|R[R[R[R|R|R[R[R[R[R|[R|~

Hucho hucho Spanner crab
Humphead carp Spot pangasius
Hyphessobrycon metae Symphysodom discus
Hyphessobrycon sp Systomus sarana
Icthiolephas longirostris Probarbus jullieni

L. calbasu Tor khudree

RiR R R[(R[Rr[Rr|R|R[R[R[R[R|R|R|R|R[R[R[R|R|R[R[R[R[R|[R|~
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L. dussumieri 1 Tor mahanadicus 1
L. fimbriatus 1 Tor putitora 1
Leiarius marmoratus 1 Tor tor 1

1 1

Litopennaeus vannamei Zungaro zungaro

5.43 FRIIEEYM
A b, AE 47 DMREE A 344 FOKEYFPYERFLE 33 NEEE AR RS B . e IR A LT R 42,

Table 42. Most common aquatic species being conserved in ex situ conservation programs (N = Number of countries)

Endangered or Endangered or

Species N threatened Species N threatened
Oreochromis niloticus 5 No Heterosigma akashiwo 2 Unknown
Clarias gariepinus 4 No Huso huso 2 Yes
Isochrysis galbana 4 No Nannochloropsis oculata 2 No
Oreochromis niloticus 4 No Oncorhynchus mykiss 2 No
Rotifers
(Brachyionus plicatilis) 3 No Prorocentrum micans 2 Unknown
Acipenser stellatus 2 Yes Salmo salar 2 Unknown
Brachionus plicatilis 2 No Scrippsiella trochoidea 2 Unknown
Brachionus rotundiformis 2 No Shewanella putrefacies 2 No
Chaetoceros sp. 2 No Tilapia rendalli 2 No
Haematococcus pluvialis 2 Unknown

BeAh, 2% 43 SRt 7R E 5Z AR IR ONUR F R B R TS R
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B2, 90% TR KRB AL R AR AL 10% 2 KAERMAY), Flande RGO S T8 A /K™ FRFE K R, Tz
WOAE 22 H1% LT T K R B AR .

Table 43. Most important genus in ex situ conservation and their uses

Number of
Species countries Type of use

Oreochromis niloticus 5 Direct human consumption
Oreochromis niloticus 2 Live feed organism
Heterotis niloticus 1 Direct human consumption
0. niloticus lake victoria strains 1 Direct human consumption
Oreochromis niloticus. 1 Direct human consumption
Clarias gariepinus 4 Direct human consumption
Clarias anguillaris 1 Direct human consumption
Clarias ngamensis 1 Direct human consumption
Clarias anguillaris 1 Live feed organism

Clarias gariepinus 1 Live feed organism
Brachionus plicatilis 2 Live feed organism
Brachionus rotundiformis 2 Live feed organism
Brachionus sp. 1 Live feed organism
Planktonic rotifers (Brachionus sp.) 1 Live feed organism
Rotifers (Brachionus sp.) 1 Live feed organism
Brachionus sp. 1 Other

5.4.4 FRIUIRN T EHS

FOR& BRI RO EY R EEAS, 0. AR, M. 72 344 MR, 71 MYIRH TSR (20% K975
133 MR R (39% AR A1 140 MIMIEHABE (41%0P0R) , Bl ARRYIMEEEE R TR 975, FRIUKEEMZ RN &
FEFPERLE R 2500 G, SRIRIEETBOR, IR B TUEE.

N 44 0 45 GROE T RIS R R IR B VEANS . B 46 o AR I A I DL
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Figure 46. Uses of ex situ conserved aquatic species (Percent)
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Table 44. Species used as live feed organisms for aquaculture activities

Species

Number of
countries

Rotifers

Brachionus plicatilis

Brachionus rotundiformis

Rotifers (Brachyionus plicatilis)

Brachionus sp.

Artemia

Artemia franciscana

Artemia salina

Artemia urmiana

Isochrysis galbana

BDlRr Rk, Rr|IN(N|N

Copepods

Copepodes (Thermocyclops sp.)

Cladocerans

Cladocerans

Daphnia moina

Daphnia pulex

Rk R |-
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Microalgae

Tetraselmis tetrahele, Dunaliela tertiolecta, Nannocloropsis
occulata, Chaetoceros gracilis, Skeletonema costatum, 1
Nitzschia alba, Chlorella vulgaris

Chaetoceros lorenziano

Chaetoceros compressus

Chaetoceros debilis

Chaetoceros socialis

Chlorella sp

Dendrocephalus affinis

Diaphanosoma

Dunaliela sp.

Ankistrodermus sp

Cyanobacterium

Spirulina spp.

Live fish

Clarias anguillaris

Clarias gariepinus

Oreochromis niloticus

N[, Rr|Rr[R|R|IR|IR|R[R|R|R|[FR

Table 45. Main conserved species used for direct human consumption

Number of Number of
Species countries Species countries
Oreochromis niloticus 5 Black Teatfish (Holothuria fuscolgiva) 1
Clarias gariepinus 4 Brycon amazonicus 1
Acipenser stellatus 2 Brycon henni 1
Common carp 2 Brycon moorei 1
Huso huso 2 Brycon siebenthalae 1
Lutjanus guttatus 2 C. gariepinus 1
Oncorhynchus mykiss 2 Caquetaia kraussi 1
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Tilapia rendalli Caquetaia umbrifera

Acipenser gueldenstaedtii Catla catla

Acipenser persicus Chelon labrosus

Acipenser ruthenus Chinese silver carp

Ageniosus pardallils Cichla intermedia

Aipenser nudiventris Cichla ocellaris

[ o S T SO e

Arapaima gigas Cichla orinocensis

[ N e S [ O [N )

Atractosteus tropicus

5.5 SLR=EWE

AT TR G R AR 8 A% BRI AN LR A G AR AN Se g8 = (BRIP4l (PO RIR A IRATRS 7 IR A AhZ1ZU/DNA filcsedh) | BRI
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ARATERA T FRIE K AE YA LB AR T G b K AR AL B YRR R S0 W IR TR A A A K BB, AR AR B, SEEG S SR B A REARTE
SEIG E AL BB 4EY, AR, FEACNRIVRAA E5E, RIULX R /B0 Fhst A R EEANAS, B e 4R R /NIRRT . X 5/ 42 A
IRKRANIE],  IBARTEFE FUNEEAR AR S 4E Fr A S AP I Z AR T — B 5 1R
5.5.2 IAAFLI A =0 MK

BOR A E A0 SIWEEANC 7. MRAG . A2, 0 DL A A FRE K AR W R A0 L B AR O S i D A B R R E VEAITE R, SR A DT R B)
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IS IR . 1E 20 MEE N I 95 FuKAEMFI . TR 46 R4 T 22 NEFR L BAS B BRI E /KA.
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Table 46. Countries and number of species maintained in vitro collections

Count of species in in Count of species in

Country vitro collections Country in vitro collections
India 34 Tonga 2
Germany 14 Ukraine 2
Czech Republic 9 Belize 1
Colombia 8 Brazil 1
Senegal 6 Chile 1
Malaysia 3 Costa Rica 1
Thailand 3 Iran (Islamic Rep. of) 1
Kiribati 2 Kenya 1
Korea, Republic of 2 Latvia 1
Philippines 2 Mozambique 1

R 47 MR 48 PRt 1 HR XA 2 5 S 1 B [ S DR B IO A P S0 . IR IXZ T B2 57, AR T M X3 PR L A e KR ) s & U
A il DA RIS i e KR PR /R AR 3B A B

Table 47. In vitro collection - distribution by region and average number of species

Average number of

Geographical regions Count of species species by region
Southern Asia 35 18
South-Eastern Asia 8 3
Eastern Asia 2 2
Western Europe 14 14
Eastern Europe 11 6
Northern Europe 1 1
South America 10 3
Central America 2 1
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Eastern Africa
Western Africa

Micronesia

N NI DN
N N[O -

Polynesia

IR IXIGRA YR R i i At . B HI K R ITEARRE, SR BRI TR0 «

FEAL LT RA Z 5T, BN 8 A, A0 B 5 b e AN Rk At 5 e m B A S v (R A B SR AR 38 BT 20 B, i X3 1)
2 AN

Table 48. In vitro collection - distribution by economic class and average number of species

Count of Average number of
Economic class species species
Developed countries or areas 26 7
Least Developed Countries 9 3
Other developing countries or areas 60 5

5.53 I EZYIR

AL T LI EIRY U RIFRY I F EAFIMEEL . EHE % [ 5 H 1 95 ANMIF 20 Bl XX LR AL BoR, R EEA T a M.
BEAh, 2 49 R4 T T B K DL [ KGR (RN IE e TR, AEAS [ SO DX AR 7 R 7K AR BRI B IRAALE 75 T A AR K 22 5

A R 5 S0 SR TR I B /K AR A% BRI BEARHEIR 20, I RIAVAN XA A AR . 0PI A 4 35 B PRAl 2, Al B R AR 9 O A o8 B FY
Yorb F T 2R B TR TRI BV AR, T B AN R RN A e i o 6] 5B 22 g /R AR 384 B R KA /9T 70 F oK TR RS TR B . 4
By IRIX AN 257 0 /2 1 A AR I R4 R 22 AR RO R AT (9 5.6 715,

Table 49. Summary of the most important species conserved in in vitro collections

Chaetoceros mulleri Acipenser sturio

Cyprinus carpio Acipenser oxyrinchus
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Silurus glanis

Scophthalmus maximus

Isocrysis galvana

Puntius carnaticus

Indigenous freshwater fish species

Oreochromis niloticus

Clarias magur

Acipenser ruthenus

Dicentrarchus labrax

Oncorhynchus mykiss

Huso huso

Mugil cephalus

Heteropneustes fossilis

Sorubim cuspicaudus

Horabagrus brachysoma

Acipenser oxyrichus

L. rohita

Puntius chalakkudiensis

Pangasianodon gigas

Garra surendranathanii

Rachycentron canadum

Wallago attu

Leiarius marmoratus

Pseudoplatystoma sp

Salmo trutta

Chitala chitala

Prochilodus sp

5.5.4 R AL

FEARA T, BERAS E PR G — B AR FR A A S 36 = ORI HL AT (5 8 o A A IR PG S5 R A R DL T -

- 70%Z IR CLRC TR R (2B BSRYIRD — e OKATRKO)
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Table 50. Summary of the number of species being maintained with each mechanisms, including the percentage (Figure 47).

Total species

95

Percentage

In vitro collection of gametes

67

71
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In vitro collection of embryos 7 7
In vitro collection of tissues 29 31
Spores 2 2

Figure 47. Number of species being maintained with each mechanisms (percent)

80
70
60
50
40
30
20

10

. ] S—

Gametes Embryos Tissues Spores
m% 71 7 30 2

5.5.5 Facilities for in vitro conservation

Among the 112 facilities identified by surveyed countries, 63% of the facilities are research centers, 22 % are universities, 15% are zoo and aquaria
and only 11% are aquaculture facilities (Figure 48).
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Figure 48. Distribution of ex situ conservation facilities
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Table 51. Ranking of objectives of ex situ conservation programs

Average Rank (1: very important;

Objectives of ex situ conservation 10: no importance)
Other 0.43
Preservation of aquatic genetic diversity 2.07
Future breed improvement in aquaculture 2.63
Maintain good strains for aquaculture production 2.65
Meet consumer and market demands 3.82
To help adapt to impacts of climate change 3.87

I S A B IR 4 IR S BRJZ T AN HEE ) H b A 7 B R LS B AR R N Al . R 51 St T B AT &Rk b, 38 52 $2ft /2t
R VAL o

Table 52. Objectives of ex situ conservation programs by economic class (the economic areas where the objective has been ranked with the higher
score have been marked in bold)

Objectives of ex situ conservation Description Country count Average Rank
Developed countries or areas 9 4.22
Preservation of aquatic genetic diversity = Least Developed Countries 11 1.73
Other developing countries or areas 26 1.46
Maintain good strains for aquaculture Developed countries or :.Jlreas Kl 4.89
production Least Developed Countries 11 1.55
Other developing countries or areas 26 2.35
Meet consumer and market demands Developed countries or areas El 5.22
Least Developed Countries 11 3.55
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Other developing countries or areas 26 3.54
To help adapt to impacts of climate Developed countries or areas 9 4.22
change Least Developed Countries 11 4.82
Other developing countries or areas 26 3.35
Future breed improvement in Developed countries or areas 9 5.11
aquaculture Least Developed Countries 11 1.91
Other developing countries or areas 26 2.08
Developed countries or areas 9 0.00
Other Least Developed Countries 11 1.09
Other developing countries or areas 27 0.30
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Figure 49. Total scores (responding countries x roles in the conservation, management and use of AqGR of farmed species and their wild relatives.
Data derived from Table 53. Maximum score =47 x 9 = 423.
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Table 53. Roles of different stakeholders in the conservation, management and use of AQGR of farmed species and their wild relatives, as determined
by the global numbers (percentage) of all respondent countries that agreed on the particular role of a stakeholder (see text).

Roles
Advocacy Breeding Conservation Feed Marketing Outreach/ Processing Production Research Other
manufacturing extension

Fish farmers 26 (55) 18 (38) 34 (72) 6 (13) 19 (41) 24 (51) 11 (23) 28 (60) 31 (67) 2(4)
Fishers 23 (49) 25 (45) 29 (64) 13 (27) 16 (34) 23 (49) 14 (30) 22 (47) 26 (58) 5(11)
Hatchery operators 12 (26) 2(4) 10 (21) 2(4) 25(53) 6 (13) 19 (40) 17 (37) 2(4) 8(17)
Marketing people 6 (13) 37 (79) 15 (32) 22 (47) 32 (68) 11 (23) 14 (54) 43 (92) 13 (28) 1(2)
Government resource 9 (20) 4(9) 23 (49) 4(9) 28 (60) 7 (17) 21 (45) 29 (62) 5(11) 24
managers
Fisheries/aquaculture 9 (20) 41 (87) 27 (58) 32 (68) 15 (32) 14 (30) 2(4) 38 (82) 27 (58) 1(2)
organizations
Aquatic area managers 8 (17) 7 (15) 3(6) 8(17) 36 (77) 12 (25) 22 (47) 17 (35) 7 (14) 1(2)
Policy makers 32 (69) 34 (73) 40 (85) 17 (35) 18 (39) 33(71) 17 (35) 33 (71) 34 (72) 1(2)
NGOs 17 (35) 23 (49) 20 (43) 23 (49) 31 (67) 20 (43) 25 (52) 41 (87) 7 (15) 3(6)
IGOs 32 (69) 10 (21) 32 (68) 2(4) 2(4) 17 (35) 1(2) 7 (15) 21 (44) 0
Donors 23 (49) 20 (42) 36 (77) 21 (44) 21 (44) 23 (49) 19 (40) 29 (62) 26 (55) 3(6)
Consumers 29 (62) 17 (35) 35 (75) 9 (20) 16 (33) 27 (57) 11 (23) 27 (57) 26 (55) 0
TOTALS 228 224 304 139 266 219 187 314 236 27
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Table 54. Summary of top three stakeholder scores (in parenthesis) against roles in AQGR
conservation, management and use. The last column gives total scores (see footnote 2).

Roles in AqGR conservation Top three stakeholders! (number of Total scores?

countries concluding the stakeholder

plays a role)

Advocacy

Policy makers (32)
Consumers (29)
Fish Farmers (26)
Fishers (26)

228

Breeding

Fishing/aquaculture associations (41)
Marketing people (37)
Policy makers (34)

224

Conservation

Policy makers (40)
Donors (36)
Consumers (35)

304

Feed manufacturing

NGOs (23)
Marketing people (22)
Donors(21)

139

Marketing of AQGR

Donors (36)
Consumers (35)
Fish farmers (34)

266

Outreach/extension

Policy makers (33)
Consumers (28)
Fish farmers (24)

219

Processing

Marketing people (25)
NGO (25)
Aquatic area manager (22)

187

Production of AqQGR

Marketing people (43)
NGOs (41)
Fishing/aquaculture organisations (38)

314

Research

Policy makers (34)

Fish farmers (31)

Fishers (27)

Fishing/aquaculture organisations (27)

236

Other

27

1Unless two categories of stakeholder have the same score.
2Sum of all countries that determined a stakeholder played a role in a particular aspect of AqGR conservation,

management and use. Maximum score for each type of role = 47 (i.e. number of respondent countries) x 12 (number of
stakeholder types) = 564 - see text.
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6.2.2 AqQGR KR 74 & BAR A 74

BT R T B AR R BEE B W R IR B BENUR IR K AR P R AN L B A 0 Sk
AqGR UM EE A IR MR Ts, B 1 i M50 7 16 2l B i BR S 1 ] B A BR TR S

FEV] et i) 564 73570 CHI 47 AN [el 5200 [ RS )+ MmO i — 283

M AqGR FR97. EH IR , &EES24rs (314, & T 56% MR EED) -
FEP (304 T 54%) FIEHE (266 5% 47%) (F£53) .

6.3 XEFIERKEEAH
6.3.1 X BRI B E 5 %

#5551 T XRI N ESE . RIER 22 MXEOEIY 2 = (73%) FEZ R e
RN (75%HIEZF) FMAREITE (55%) .

Table 55. Number (percentage) of countries per region that responded.

Region Number of Countries Number of Countries
responding (%)
Polynesia 11 3(27)
Micronesia 7 1(14)
Australia and New Zealand 6 0
Melanesia 5 1 (20)
Caribbean 29 0
South America 15 7 (47)
Central America 8 6 (75)
Northern America 5 0
Eastern Africa 23 5(22)
Western Africa 17 4 (24)
Middle Africa 9 0
Northern Africa 8 1(13)
Southern Africa 7 0
Western Asia 19 1(5)
South-Eastern Asia 11 6 (55)
Southern Asia 9 2(20)
Eastern Asia 8 2 (25)
Central Asia 5 0
Southern Europe 18 1(6)
Northern Europe 17 3(18)
Western Europe 11 1(9)
Eastern Europe 11 2(18)

£ 47 4 (24%) RIEFEAES, —F0L Fok a7 HAh kB p E R X g (27) , &b
FIE N (8) RE“RIEEZ”. AN LMAEFRR, “BARKEZR” (21%) FHAh L EH
B KB X I (20%) BRI 2K EH RIEEZK” (11%) B (K 56) .

Table 56. Number of responding countries in each economic class.

Category Number of countries Number of respondents (%)
Developed countries or areas 73 8 (11)

Least Developed Countries 53 11 (21)

Other Developing Countries or Areas 134 27 (20)
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JUEAERX — [ BOR & [ R AR A IR, BAERI R oG T iy 2 59590 8 BRI ISR
FRANFC BRI 26 Fh AQGR _EIER RILIX I ) — 2822 5t

kb, AERBIT, FREE PN AR R AN AR A A J r [ 5 LA S adk [ 5 B v P20 K
ARG, MR EE PO AR A, S Ba. W, SR
UEAk, B N G AN RIE AR R R X3 (R SE L ST 3G AR AONAEK A I
BRIREFMEE R, fom, mfh, DIOREE) PRCHM O, mts N\ RERE E K
BN LW B IR R T

FERFET UL, A XS [ SARAREL,  TooREBHIRIL, BRIk FRAE A 27 AL A9 oy
XN AR ZAF R MO T, B4, /9. B, BH. W&, DI .

BRI S e T BUBIEANSZ AT, DMESS I i 1 B 80, e SR Dl
ARG AT M. X EH RIS T AR B AOR G A iR 283 5 b i Bl A5 8 2R Ty
T )75 BT A6 B 8 T PR

6.4 AqGR XJHRIZRRTT FIREENS &

N EAETRFE RPN LY A2 T e AqGR SRALUAT 2 S K R XA [T R 2 i 7 4L 1 H
R 57 RIS (DARdZ a2t M2 1A 8

fEfx g5 564 F (B 47 x 125 WERFTA B 5Kk 43500 25 05 MR E 1) AQGR A 2%
), ErEfar 368 (R BkE 286 (MEE. EH. &) , A)J5F188 (DNA) , TR
) ZEA T ) 4 84 2 R B R B, XA ZE BN R SRR, oy DNA.
HEZRBIINEFRAE, BIEEEHRE LR KPIMBIEME . B F M.

) T RRF MO AE SRR AR M AQGR VRN Z THIHI DGER, B 1 IR Z AN B
A AR BRI E AT %R (64-80%) » RAT 5% E ZK 3R 77 3 i BRI 5 00l R 80 o

A SEKEN SR, JREFRAE (51%0NEF) M. ZEH 5 AQGR )R iKY
i, RESIHEESE R HEMP G — 8B AR (64%) . Mk /K= FRE &
(68%)  BURHIT#E (64%) FIEMEE (58%) — B HETE S (£57) .

Table 57. Summary of genetic resources of interest of different stakeholder, by number of
countries responding (max - 47) and percentage (in parenthesis).

Stakeholder Genetic resources of interest
DNA Stock, Species Other

breed,

variety
Fish farmers 8(17) 24 (51) 2(5) 1(2)
Fishers 11 (23) 21 (44) 29 (62) 4(9)
Hatchery operators 11 (23) 21 (45) 29 (62) 4(9)
Marketing people 2(4) 30 (64) 34 (72) 6(13)
Government resource managers 0 14 (30) 33(70) 0
Fisheries/aquaculture associations 10 (21) 32 (68) 35 (75) 5(11)
Aquatic protected area managers 4(8) 15 (32) 32 (68) 5(11)
Policy makers 15 (31) 30 (64) 35(74) 7 (15)
NGOs 2(4) 25 (53) 36 (77) 3 (6)
IGOs 6 (13) 23 (49) 33 (70) 1(2)
Donors 13 (28) 27 (58) 35(75) 4(9)
Consumers 6 (13) 24 (51) 35 (74) 4(9)
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TOTAL 88 286 368 44

Fz3 MR T7 X% AQGR 7E DNA JZ [ [0 B30 i fik (88) , FRAEEH —m Xk inife
TIRA D@ PIH, TP REMETT —BURHITE (31%) . FAMEE (28%) . A
WAL (N8 23%) DL /K F=FREAHZ (21%) 3R15 T LR w155 .

bR, FREE AR RGO 2 DL A E O X R/ FR /i L R B
Pl o FELRTT IR Z AT —HUNESR, WL R 58,

Table 58. Assessment of genetic resources of interest for fish farmers by economic class

% of
Description countries  Genetic resource of main interest

48 Species

Developed countries or areas 37 Stock, breed or variety
10 DNA

Least Developed Countries >2 Species
44 Stock, breed or variety
12 Other

Other developing countries or areas 42 Species
38 Stock, breed or variety
2 DNA

6.5 TEHX

B T WM B AGE B AN, A B SR 1 2 A X AR 5 R K AR 1A% SRR A G K
HIFRIP AN ORAP K AR AR Z ARV E K AR AR S R G 7 TR A T Ao B2 (AR

EASGRE EER X2 LIRS RIS KPR X VAL A XT3, M
AFEFIEMAE . 7 B K AL BE . 3 N AL X £ 2R AE R 59 Sl .

Table 59. Assessment of major roles of indigenous communities in use, conservation and
management of aquatic genetic resources

Conservation of aquatic biodiversity

Protection and conservation of aquatic ecosystems
Protection of endangered/threatened species
Management of aquatic protected areas

Small scale seed production of key native species

Small scale aquaculture production of key native species
Marketing

Processing

LUt I BX I AR T A S 2 . NSRRI RO E S, flanst B
EreEth S, o 1 A AR e SRR R R N R K IR 5 T R IR AR,
e L T S0 Y A7 R 1 LR 6 L 5 AR 9 K A8 2R A 7R T
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FAREE K, B n B 2 s R T 5 3 1 25 Ak XA /N A 37y / 5 i i A 7 o R Y L R
fEM.

T A DA [ 5 T A TR IR B R A G388 % B R ) B AR R ) T2 2, LR B
- ZE R A DX RV H AT TR SR B AR B . IXSRAAIIAE (8] ) R AR AUARAE 4L,
SRR M R E ) 2 R BB A5 BRI . S SRR K A AR A mike. B RIA R
XA LT S G SRR AR T T B 1, IR R AR B KIITRI A%
PR UK BB R

6.6 PE5H

2 Bt AN SOE AN FA R JE R R0 B, 1 L P B A AR 7K™ SR U L AR 5% R 4935
e A H I TN RS, EA B SKAEBE SRR FRP A P R .

M, RIEEZRERER, Saiise SNKF= 840k, EA P8/ BT 2 AR B
RIETEEERH, MoEAREH., WM. RAEFEM. M. L. BF5R. 2R3 e BUR T
e B, MfEH, WRETR. BASRIEMAIEE S E A L7 2 BAE D EE R,
IR 60,

Table 60. Major roles of women identified by surveyed countries by economic class

Developed countries Least developed countries Other developing countries
Production
Hatchery work/seed production Seed production Seed production
Breeding
Harvest Harvest Harvest
Processing Processing Processing
Marketing Marketing
Production of fish byproducts
Policy making
Academia
Research

BEAk, 29 60% I 1E S5 K A Lo fe A AR P ASRAVE BT T AR R, A REEH L)
T E RS LA A TR T W5 T A R

FrE o, BIHanFEm R s, KPR BGRET R a LS 5IRA RS, SR
B AR LA ZSIE I TR o B BTN RIS S A B A e T L 2, A4
AN BRI R et Mg BRI, R R
dffD L AR (ERREELTR) , XEEPEAN R LIRSS .

6.7 TR
6.7.1 5=
U AR YRGB ) & 1 25 A B T h g, (EG 58 22 HAh & ANAS B 8182 A [ 2R [X 35

I NSRS, AReft fire, R e & Ui E 8 G i B AR 7o DRI AR A5 [l £
T A VLR AT S B Hdis
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DN FTR H I R 25 MO T AR, EIERAR SR A TR . AR ST Ua T,
FERE S8 AT T A MOCTT XIEER I 2, £ UURIE g & F— SR s MO R &
FEHAE . AFWARE, ZIE PRGOS XL AR IR 4, R
KRB 2475 FE AN A 3 MG T7 T B, RV I il R AR A A 75 B BB 75 KK e A e A
Bl

RJAIEFE T 12 RN MO R — AR (B AT REE — e L ERE R AR .
Blhn, (E%RE 24 IR 2 M7 DB 2 A Bk LA X 7 “BUR B I8E B35 2 18l I LA S dnde
D — N BERHITE” . AR, MO 5797 & BN R EY A AL B AR T 27 AgR

3 TR A AT BEAE T T BE AR . 3 m BB UK 61 A 62,

Table 61. Brief description of stakeholders

Stakeholder

Description

Fish farmer

A professional involved in raising aquatic organisms commercially by
controlling the entire or parts of the aquatic organism’s life cycle.

Fisher

A fisherman or fisher is someone who captures fish and other animals from
a body of water,

Hatchery operators

Professionals involved in running and/or management of a place for aquatic
organisms artificial breeding, hatching and rearing through the early life
stages of these organisms, with special emphasis on finfish and shellfish in
particular.

People involved in
marketing

Professionals involved in the action or business of promoting and selling
products or services related to aquatic genetic resources, including market
research and advertising.

Fisheries and
aquaculture
associations

Professional society of fish farmers, fishermen or both, which is registered
and legally recognized at national, regional or international levels.

Aquatic protected area
managers

A person responsible for controlling or administering protected areas of
seas, oceans, rivers or lakes; these areas usually restrict human activity for a
conservation purpose, typically to protect natural or cultural resources

Policy makers

A person responsible for formulating policies and other types of regulatory
frameworks and instruments.

NGOs A non-governmental organization (NGO) is any non-profit, voluntary
citizens' group which is organized on a local, national or international level.

IGOs An intergovernmental organization or international governmental
organization (IGO) is an organization composed primarily of sovereign
states (referred to as member states), or of other intergovernmental
organizations.

Consumers A person who purchases goods and services (in this case related to aquatic
genetic resources) for personal use.

Others -

BRI B KOS E R A T A R N R T 2 AR O B4l Blinse A
e M, ESREE I M E I B QR BN TR, i e R RE K
PRIRIA A o XN 2 BB A [ B AR 23 MO R AN SRS B BEATRIAT AqGR ISR .

Table 62. Brief description of roles in conservation, management and use of AqGR.

Role

Definition

Advocacy

Individual or group activity that aims to influence decisions within political,
economic and social systems and institutions
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Breeding Mating and reproduction of offspring by animals

Conservation Preserving, guarding or protecting wise use.

Feed manufacture The production of aquaculture feeds from plant and animal-based feedstuffs

Marketing The management process responsible for identifying, anticipating and
satisfying customer requirements profitably1

Outreach/extension The application of scientific research and new knowledge to aquaculture
practices through farmer extension

Processing The processes associated with aquatic animals and aquatic animal products

between when they are caught or harvested and the time the final product is
delivered to customers

Production The elaboration of aquatic animal biomass in aquaculture systems, through
maintenance of good growing conditions and the provision of food

Research The systematic investigation of scientific theories and hypotheses.

Others

10fficial definition from the Chartered Institute of Marketing; source: http://www.CIM.co.uk

NIRRT H B, ANELE AQGR F-47 . & BRI 7 T HeAh” 9 MR BAIX 73 47
MEMRTTHIER . Z2HEAFTMMH——0lnEfS. Ka5. 7. 6. SR/ B,
W ——(EPIRANE s TR A PRI T fEA HABSR R oL T, XRS5 2 AT 295 UL
Py AN SRR AT B AR 2, g B AL R IR D AN S A T P B A T 1

[FIAE, FREEKAEIRN N T35 0E ORI AqG. 28110, X PANSRAIE 7 BRI,
B P IAE E PERESE .

oAb IO AqGR FRI . EBAIMHI LK AQGR A %R R 2t kT, AR 47
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PESCRAIEYS o IX AT A fa] SR BB 7T 4 W 525797 AqGR HYBUR . (HAMATT/RZS ? XAk &4
SCRPUESENS ? BORAT 115 ? 473405 2

FRenH MAEAE P ARAE S B AR I AqGR. (EARAT T4 7870 M RIR LLEIIE B 22 7 IR IX A& M X
A7 R G352 (5 R B e 2

ZUUFFLRR H, KPR H AR E L AQGR A AN . Bl BARFSE (2004)
S, SRIET R A 37 (0 B A 2 = AR PUACAR N R I KR I 57 10Kk B B Aok fa AL i v
R SR AL (I RERE R B
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6.7.3 |EF X E
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Table 63. Key issues identified during the collection and analysis of preliminary respondent
country data and proposed means of addressing them.

Issue Proposed means of addressing
Inter-country differences in range of stakeholders  Guidelines on stakeholder composition to
consulted and in composition of respondent introduce greater consistency/uniformity
teams

Overly complicated questionnaire, with possibly Revise stakeholder categories and roles and,
too many stakeholder types, types of involvement where possible, reduce
in AQGR conservation management and use

Confusion and inter-country differences with Revised and robust definitions of stakeholder and
regard to stakeholder definitions, in areas of AqGR of interest, field tested at stakeholder
AqGR conservation, management and use and in workshops

genetic resources of interest
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Limited understanding of roles of stakeholdersin  More stakeholder workshops
AgGR conservation, management and use

Lack of guidance notes in questionnaire Notes developed and attached to questionnaire
‘Others’ difficult to interpret Remove

Gender and indigenous sections are very vague Further assessment of gender and indigenous
and certainly incomplete sections in country reports

Clear definition of main objectives and
expectations regarding these two sections

7. EZREFRE X N TR KA Y00 A0 L A K AR A% B IR A B X
SRR

69 35
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Box 7. US Endangered Species Act recognized genetically important stocks of Pacific
salmon as a ‘species’ and therefore eligible for protection under the act

Verbatim text to be rewritten:

http://www.nmfs.noaa.gov/pr/pdfs/species/sacramentoriver winterrunchinook 5yearrevie
w.pdf

Many West Coast salmon and steelhead (Oncorhynchus sp.) stocks have declined substantially
from their historic numbers and now are at a fraction of their historical abundance. There are
several factors that contribute to these declines, including: overfishing, loss of freshwater and
estuarine habitat, hydropower development, poor ocean conditions, and hatchery practices.
These factors collectively led to the National Marine Fisheries Service (NMFS) listing of 28
salmon and steelhead stocks in California, Idaho, Oregon, and Washington under the Federal

Endangered Species Act (ESA).

Under the ESA, a species, subspecies, or a distinct population segment (DPS) may be listed as
threatened or endangered. To identify the proper taxonomic unit for consideration in an ESA
listing for salmon we draw on our “Policy on Applying the Definition of Species under the ESA
to Pacific Salmon” (ESU Policy) (56 FR 58612). According to this policy guidance, populations of
salmon substantially reproductively isolated from other con-specific populations and
representing an important component in the evolutionary legacy of the biological species are
considered to be an ESU. In our listing determinations for Pacific salmon under the ESA, we
treated an ESU as constituting a DPS, and hence a “species.”

B ER S T BB A K AR A R 0 2 MECR AR (18500 24,

Figure 50. Scope of national policies (Number of responses/number of countries reporting)

24 P hn e IE, ARERIBI ARG BR800 25 Bk 5 8, DL IFHbEb iR . 7RI ot B St e ks
B,
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Table 56. Indicative elements of Material Transfer Agreements for accessing AQGR (WorldFish
Center (www.worldfish.org and Bartley et al 2008).

A country planning to import new or exotic species has to sign a Material Transfer Agreement which
states that the recipient agrees to:

Abide by the provisions of the Convention on Biological Diversity and the FAO Code of Conduct for
Responsible Fisheries

Preclude further distribution of germplasm to locations at which it could have adverse environmental
impact

Not claim ownership over the material received, nor seek intellectual property rights over the
germplasm or related information

Ensure that any subsequent person or institution to whom they make samples of germplasm available
is bound by the same provision

Comply with the country’s biosafety and import regulations and any of the recipient country’s rules
governing the release of genetic materials

Follow quarantine protocols

Abide by international guidelines in case germplasm is transferred beyond the boundaries of the
country (http://www.fao.org/nr/cgrfa/cgrfa-global/cgrfa-codes/en/) (see chapter 8)

6.11.2 {F T FIFR #1315 AqQGR

% E A MR HIZRTS AQGR FIFEAUECR] . 7 DNA. Fhft /X R AR ZE A 76 5 A BR &1 200,
AR 1) 1) A% BRI, Bl anE# [, ARYE CBD %5 15 258044 B U 1k A R PR I 3R 15 4%
PO, MR SR EXT RIS A m RO PR ), BRAESRAS E S AHE

FLELTE KM€ 1 BRIIZRAT I BARY R, 5] 02 (6 PR ZRAT N bt AR, e 2
et BEligth, FREEMS OLFFIE CITES ik 1, EFR5 52 2RRED

B IR SO0 2 AME T SRS B B IR IR AT A (B 51 o IEAREAZ IR
(K18 5y SRAF R A4 26

Figure 51. Number of actions taken to enhance access to AQGR (number of country responses)

25 http://www.inbio.ac.cr/en/component/content/article/20-inbio/services/catalogo-
bioprospeccion/121-research-and-genetic-resources-access-permits.htm

26 72 i v ] SRR I R B AT 20 S AR AU (0 K B O R A o o ARSI A M R SR 5 i R A2
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Figure 52. Types of obstacles in accessing AQGR (Number of country responses)
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Living specimens were the type of AqQGR where most obstacles to access were encountered
(Figure 53), but obstacles in accessing breeds, strains and varieties were also encountered in
almost 1/3 of the responses.
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Figure 53. Types of AqQGR where obstacles to access were encountered (% responses)
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Figure 54. Coverage of AqGR in national research programs

0 10 20 30 40 50 60 70 80 90
Yes No
M Series1 83 17

161



SRR AT AR K AR 8 BRI B 5

57 Ml 3R 58 /il [ XU B I PRANZ 5E 70 AT . N 244 H 2 B0 58ch L TR
FRAANE BHK A A% SRR A SO RIAN U, A e P R 1 X L ] 53 e T oAl e i o [ 5K
AN BRAKIEE S .

Table 57. Regional distribution of answers regarding National research programs supporting
use, conservation and management of AQGR

Geographical regions Country count Response
South America 6 Yes
Central America 3 No
Central America 3 Yes
South America 1 No
Northern America 1 Yes
Eastern Africa 4 Yes
Western Africa 3 Yes
Northern Africa 1 Yes
Western Africa 1 No
Eastern Africa 1 No
Polynesia 2 Yes
Micronesia 1 Yes
South-Eastern Asia 6 Yes
Southern Asia 2 Yes
Eastern Asia 2 Yes
Western Asia 1 Yes
Northern Europe 2 Yes
Eastern Europe 2 Yes
Northern Europe 1 No
Southern Europe 1 Yes
Western Europe 1 Yes

Table 58. Economic distribution of answers regarding National research programs supporting
use, conservation and management of AQGR

Economic class Country count Response
Other developing countries or areas 20 Yes
Least Developed Countries 10 Yes
Developed countries or areas 8 Yes
Other developing countries or areas 5 No
Least Developed Countries 1 No
Developed countries or areas 1 No

7.3.1 IR
FER S H) 2% B B SN G SR /B2 LG E A AU SRR Rl RRER| AT Kk IR K A

PR AN LB AR S G K A 18 A BRI LA . HEL A AT Al SR . 47 NS RAEE T 46 A
Pe RAEH A B EFAPMHE AQGR F7#9 . FIH . FR. EBENTIT.

162



SRR AT AR K AR 8 BRI B 5

46 NEZE 73t 224 FZHUMENEE R — R EEF L, FETIZ4 5 FH .
R 59 A TR IR XA E FOWT FERLA B0 LR A% DX B 1 A R RO L

AN AU B S A X2 AR, 8 AL /B 2K CINEE K2 1% X & 1)
ME—EZ) MR, A 14 MEFRHL/EK. RS IR X B2 78R, Wik 59 Pk,

Table 59. Regional distribution of research centers on AqGR

Surveyed countries per N. of institutions

Geographical regions Count of institutions region per country
South America 37 7 5
Central America 19 6 3
Northern America 8 1 8
Eastern Africa 21 5 4
Western Africa 22 4 6
Northern Africa 6 1 6
South-Eastern Asia 43 6 7
Southern Asia 28 2 14
Eastern Asia 5 2 3
Western Asia 2 1 2
Northern Europe 9 3 3
Eastern Europe 9 2 5
Western Europe 6 1 6
Southern Europe 3 1 3
Polynesia 4 3 1
Micronesia 2 1 2

Table 60 shows the distribution of research institutions by economic class, including the
ratios. Other developing countries is the economic class with the highest number of research
centres per country, with a total of 5 research centres/country.

Table 60. Economic distribution of research centers on AQGR

Surveyed
Count of countries per N. of institutions
Economic class institutions region per country
Developed countries or areas 38 8 4
Least Developed Countries 44 12 3
Other developing countries or areas 142 27 5

7.3.2 IR X

FERA T 224 ADOFFUOR T ERT TR REX RGN A, 2B K
A AL BRI RIR” (76%) »  WFFTA Lo € 1 HABBIE FEUSOR B AR T 3 E0455

f /D7 i I TR K AE AR R IR AT, KA 30% B AN SGE . BLUTIIER
61 N, W RAERASWE TR AR B AR B DL SR IR IF T U B B L. A2 4
ERRI R X 355 J2 T ) 2 R U PP A A B 2%, DRI 0 0 R SV 22 1F 7 AU

Table 61. Main areas of research of institutions focused on AQGR
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Number of institutions

Area of research institutions devoted to the area of %
research

Genetic resource management 112 50
Basic knowledge on aquatic genetic resources 171 76
Characterization and monitoring of aquatic genetic resources 129 57
Genetic improvement 92 41
Economic valuation of aquatic genetic resources 69 30
Conservation of aquatic genetic resources 127 57
Communication on aquatic genetic resources 122 54
Access and distribution of aquatic genetic resources 98 43

R 62 W Z LTI T L IRIE R RSO 70 b NP R, IR AR AL BRI
SERERIR T B K 0 ZER SR I, JEIX I 5 I X i -

* 62 HIH TREER, BN KEEZR “AqGR HIFEP” & HEER “AqGR HIH AR

1E

B AN ROR AN FA R J B SO X FEAR DG, “AqGR 3", “AqGR AL FI“OC T AqGR HIAL
L B 2 7 i AT T4

Table 62. Main areas of research by economic class

Response
. P Area of Research o
Description count Yo
29 Basic knowledge on aquatic genetic resources 4
28 Conservation of aquatic genetic resources 4
27 Characterization and monitoring of aquatic genetic resources 3
Developed .
: 24 Genetic resource management 3
countries or o . :
21 Communication on aquatic genetic resources 3
areas e : :
19 Access and distribution of aquatic genetic resources 2
17 Genetic improvement 2
13 Economic valuation of aquatic genetic resources 2
36 Basic knowledge on aquatic genetic resources 3
34 Communication on aquatic genetic resources 3
24 Conservation of aquatic genetic resources 2
Least Developed 24 Characterization and monitoring of aquatic genetic resources 2
Countries 17 Genetic resource management 1
13 Access and distribution of aquatic genetic resources 1
13 Genetic improvement 1
10 Economic valuation of aquatic genetic resources 1
106 Basic knowledge on aquatic genetic resources 4
78 Characterization and monitoring of aquatic genetic resources 3
. 75 Conservation of aquatic genetic resources 3
Other developing .
. 71 Genetic resource management 3
countries or s . .
areas 67 Communication on aquatic genetic resources 2
66 Access and distribution of aquatic genetic resources 2
62 Genetic improvement 2
46 Economic valuation of aquatic genetic resources 1
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Figure 55. Ranking of capacity needs regarding research on AQGR
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Table 63. Number of training centers on AqGR by sub-region

Geographical regions N. of training N. of centres per
centres country
South America 24 3
Central America 14 2
Northern America 6 6
South-Eastern Asia 16 3
Eastern Asia 7 4
Southern Asia 5 3
Western Asia 2 2
Western Africa 15 4
Eastern Africa 14 3
Northern Africa 2 2
Northern Europe 7 2
Western Europe 6 6
Southern Europe 5 5
Eastern Europe 3 2
Polynesia 3 1
Melanesia 1 1
Micronesia 1 1

FEZ P RFIRAE (D) Bl (2) KREeds; (Q)WRFCAEM (4) # . B ieadrlx
70 (T AT DX IR DX 38K ) 3K [ 342 A B AL ) TR AN Bt T AR R AR (ESCi B 1Y
RETEAIR. £ 66 Won Al e b3 i E B KIS B X IR AR, (PR — %
L.

Table 64. Number of training centers on AqGR by economic class

N. of training

N. of training centres per
Economic classes centres country
Developed countries or areas 33 4
Least Developed Countries 31 3
Other developing countries or areas 67 2

Countries identified a total of 753 training courses on aquatic genetic resources use, conservation
and/or management being currently implemented in their respective countries by the 131
training institutions listed above. Main subject areas of these training courses and the % of
postdoctoral studies that are available for each subject area is provided in Table 65.
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Table 65. Training courses available for each subject area and PhD courses available

Number
of

training % of each PhD % Post-
Topic of the training course courses thematic area courses doctoral
Genetic resource management 175 23 45 26
Characterization and monitoring of
AqGR 162 22 53 33
Genetic improvement 150 20 48 32
Economic valuation of AQGR 107 14 31 29
Conservation of AQGR 159 21 45 28
Total number of training courses 753

Figure 56 shows the summary of training courses available for each subject area. Regarding
postdoctoral studies, it should be mentioned that very limited training courses are available for
all subject areas, including basic knowledge on aquatic genetic resources such as general
characterization of aquatic genetic resources of relevance for aquaculture and/or capture
fisheries. This trend is very similar for all regions and sub-regions and for all economic classes,
which denotes that this specific area of knowledge is still in its infancy in many countries.

Figure 56. Main areas of coverage of training courses on aquatic genetic resources
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Training courses were classified by countries as (1) training; (2) undergraduate; (3) post-
graduate; and (4) extension. A common trend for all regions and sub-regions, without distinction
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by economic classes, is the limited availability of “Extension courses” and “post-graduate” courses
(as it has been mentioned above) available for all thematic areas. Table 66 shows the number of
training courses per country and by region on basic genetic resource management, as an example

of this specific trend.

Table 66. Number of training courses on genetic resource management per country and by

region

Geographical regions

Response count

Type of courses

N. of training
courses per

country
11 Post-graduate
South America 10 Training
Extension
Undergraduate

Northern America

Post-graduate

Undergraduate

Training

Central America

Training

Undergraduate

Post-graduate

Extension

Western Africa

Training

Undergraduate

Post-graduate

Extension

Eastern Africa

Undergraduate

Post-graduate

Training

Extension

South-Eastern Asia

Training

Undergraduate

Post-graduate

Extension

Southern Asia

Training

Extension

Post-graduate

Undergraduate

Eastern Asia

Undergraduate

Northern Europe

Undergraduate

Post-graduate

Training

Extension

Eastern Europe

N PN W SN (R WSS (U |0 [0 N O (N0 (| (00O [N (WU (= |0 [0 |0 [0

Post-graduate
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Undergraduate

Training

Undergraduate

Southern Europe Training

Extension

Undergraduate

Western Europe Post-graduate

Training

Undergraduate

Polynesia
Training

Melanesia Undergraduate

Undergraduate

Micronesia

[ S I F NCI [ U FSEN Uy U o [ [ SR =N I N}
O S S e S e N SN | NG FSEN W

Training

7.5 XT AqGR HIHHREAIMNZ 1k
7.5.1 &AL

EORSE B AL B FE XA 55T IR AT ARSCHLE], 2RI bR 57 AFRE etk
Fid PR M AT 157 760 o AT 5 ) P TR — s AN i A 2 R G AR AT R Bip ], LA A0 IR A
IREEWRR BT A G AN OK AR AL GRS (Bl Mol KB ki PR R ERAK BT
PO o 47 NMHERPE 7SS N TR 100 MAFENLUR . B E R = 00E 74
XM IXAEREAE P 2 A HLi.

R 67 oI DX RS R SR ALK . 78 R 2 TSIV 2 45038 0 A AL ) 0 e vt (4 A
X AZRRXKIEEANEZ G DU, GInRAE ZRE JESEPHANER] JE vhiIE4F .

Table 67. Number of inter-sectoral coordination mechanisms on AqGR by Region and per
country

N. of
Geographical regions L0 . Countries mechanisms
mechanisms per connery
South-Eastern Asia 22 6 4
Southern Asia 5 2 3
Eastern Asia 2 2
Western Asia 3 1 3
South America 15 7 2
Central America 10 6 2
Northern America 1 1 1
Western Africa 10 4 3
Eastern Africa 6 5 1
Northern Africa 2 1 2
Northern Europe 7 3 2
Western Europe 5 1 5
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Eastern Europe 2 2 1
Southern Europe 2 1 2
Melanesia 3 2 2
Polynesia 2 3 1
Micronesia 1 1 1

*® 68 WL GF I LT AqGR A Al LA SR, PSR S22 7.

Table 68. Number of inter-sectoral coordination mechanisms on AqGR by economic class

N. of
- N. of . .
Description . Countries mechanisms
mechanisms
per country
Developed countries or areas 20 8 3
Least Developed Countries 19 12
Other developing countries or areas 61 27 2

7.52 feJIEik
BR 2 W e SsE SCREFR Y. AT RRSER AN T /K A 1A T 5 PR A0k ] B T RE 7 sk 1) @
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Table 69. Average rank of capacity strengthening to be improved in inter-sectoral coordination,
in support of conservation, use and management of AqQGR

Average Rank (1: very important;

Capacities to be improved 10: no importance)
Improve awareness in institutions 2
Increase technical capacities of institutes 1
Increase information sharing between institutes 2

7.5.3 AqGR M[EZK M2t

TR E A SCREFRYT S TSR AN AOK AR 1A% BRI 5 B T A B XM 2%, DL
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Table 70. Number of national networks related to AQGR per country and by sub-region
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Geographical regions Lba Countries s @I
networks per country
South-Eastern Asia 20 6 3
Southern Asia 2 3
Eastern Asia 5 2 3
Western Africa 13 4 3
Eastern Africa 11 5 2
Central America 11 6 2
Northern America 7 1 7
South America 6 7 1
Northern Europe 6 3 2
Southern Europe 4 1 4
Western Europe 4 1 4
Eastern Europe 2 2 1
Melanesia 1 2 1

Table 71. Number of national networks on AqGR per country and by economic class

N. of networks

Description N. of networks Countries

per country
Developed countries or areas 25 8 3
Least Developed Countries 19 12
Other developing countries or areas 52 27 2
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Figure 57. Ranking of objectives of national networks on aquatic genetic resources
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Table 72. Number of information systems on AqGR per country by sub-region

N. of N. of information
information systems per
Geographical regions systems Countries country
South-Eastern Asia 18 6 3
Southern Asia 5 2 3
Eastern Asia 4 2 2
Western Asia 1 1 1
Eastern Africa 9 5 2
Northern Africa 7 1 7
Western Africa 5 4 1
South America 9 7 1
Central America 6 6 1
Western Europe 5 1 5
Eastern Europe 3 2 2
Northern Europe 3 3 1
Southern Europe 1 1 1
Polynesia 1 3 0
Melanesia 1 2 1
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Table 73. Number of information systems on AqGR per country and by economic class

N. of
information
N. of information systems per
Description systems Countries country
Developed countries or areas 15 8
Least Developed Countries 15 12
Other developing countries or areas 48 27 2

7.6.1 (5E ARG EER A H

FEIE VAl T BRI E AEE R Z TN AqGR 5 B R G MIX LR H & R HRE. %E
B € I 1 R B A L3k 78 ME R ARG IR IR B 57 & B 8 52 1145 B R ST 32 28
F# R RFFIEAR S, WG R BUN SRS B . A BRA X 25 B R G R 28 MR TT —BUA N
YIRS . A IR (L. FREE) BERGMHNHERT.

Figure 57. Users of information systems on AQGR
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Figure 58. Types of information stored in information systems on AqGR
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Table 74. Type of information stored in national information systems by economic class

Type of information stored Response count Description
24 Other developing countries or areas
Species names 13 Least Developed Countries
12 Developed countries or areas
18 Other developing countries or areas
Production figures 9 Least Developed Countries

Developed countries or areas

17 Other developing countries or areas

=
o

Distribution Developed countries or areas

()}

Least Developed Countries

=N
S

Other developing countries or areas

Level of endangerment Developed countries or areas

Least Developed Countries

Least Developed Countries

Breeds, strains or stocks Developed countries or areas

Other developing countries or areas

Other developing countries or areas

Other Developed countries or areas

Least Developed Countries

Other developing countries or areas

DNA sequence Least Developed Countries

Developed countries or areas

Other developing countries or areas

Genes and genotype Developed countries or areas
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Least Developed Countries
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T 1992 FAE RN A IS B FIFT 1993 4F 12 HAEKM CEMZ A
200 RAEMEZFEMFRY . BV RN AT RRER RN A P2 22k B R AR SRR 2 1) [ B
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8.1.2 FAO i st{EikAT A5 (CCRF)
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Table 75. Number of international agreements by country

Number of Number of
International International

Country agreements Country agreements
Belize 1 Lao People's Dem. Rep. 2
Benin 6 Latvia 1
Brazil 8 Malawi 6
Burkina Faso 7 Malaysia 6
Cambodia 6 Morocco 9
Chile 1 Mozambique 3
Colombia 10 Nicaragua 4
Costa Rica 8 Panama 17
Czech Republic 4 Paraguay 1
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Ecuador 9 Peru 8
El Salvador 8 Philippines 12
Estonia 1 Samoa 2
Fiji, Republic of 1 Senegal 4
Germany 10 Slovenia 1
Ghana 2 Sweden 13
Guatemala 3 Tanzania, United Rep. of 6
India 5 Thailand 4
Iran (Islamic Rep. of) 8 Tonga 2
Iraq 1 UKkraine 3
Japan 3 Venezuela, Boliv Rep of 3
Kenya 1 Viet Nam 5
Kiribati 2 Zambia 11
Korea, Republic of 3

B EH) A F P FIALE] L 76. CBD (74%) MELZHEWER (62%) 2&E 5]
I, BEJE4/& CITES (60%) . fidpE/RAYZ) (38%) . REBMAMNER (16%) . CCRF
(15%) F1UNCLOS (13%) . HAhFIHIu1 OIE. TUCN B # R 2K T 10%.

Table 76. Most important international agreements dealing with use, conservation and
management of AqQGR by Region

International Total North
agreements co.untr % America LAC Europe Asia Oceania Africa
ies (Canada)
CBD 35 74 1 12 5 5 10
Nagoya 29 62 1 12 4 5 5
CITES 28 60 1 5 5 8
Ramsar 18 38 1 4 5 3
Cartagena protocol 16 34
UN climate change 8 17 2
CCRF 7 15 2 1
UNCLOS 6 13 1 2
OIE 2 1 1
IUCN 1 1
Kyoto 1 1

] B b 72 FO B 2 DM RTEIN T 5 AR 28 4> (R 77D, $ZAFFRM M A Kk
(7 11 A B HAb A e A FE X B X8k 1 17 A (R 78)

Table 77. Number of international agreements by Region

Geographical regions

Number of

international

agreements

Total number
of countries
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America 27 13
North America 5

Europe 28 7
Asia 24 11
Africa 27 10
Oceania 5 5

Table 78. Number of international agreements by economic class

. Number of international Total number
Economic class .
agreements of countries
Developed countries or areas 13 8
Least Developed Countries 11 11
Other developing countries or areas 17 27

] B P 5 Xof K A2 38 A% DR RS L PP D MARAR BAR B, R AR 10 MEZINNTER
Mo BEA B e AT BRSO (R 79) .

Table 79. Impact of international agreements on aquatic genetic resources (N = Number of
countries)

Impact on
aquatic s
genetic N Country (Number of agreements having impact)
resources
Benin (6);Burkina Faso (5);Cambodia (2);Costa Rica (7);Czech Republic
Stronel (1);Guatemala (3);India (1);Japan (3);Korea, Republic of (1);Lao People's Dem.
ositi%/(}e, 20 | Rep. (1);Malawi (1);Malaysia (3);Nicaragua (1);Paraguay (1);Peru
P (6);Philippines (12);Senegal (1);Sweden (2);Tanzania, United Rep. of (4);Viet
Nam (1)
Burkina Faso (2);Cambodia (3);Colombia (10);Costa Rica (1);Czech Republic
(2);Ecuador (9);El Salvador (8);Germany (7); Ghana (2);India (4);Iran (Islamic
Positive 30 Rep. of) (6);Kiribati (2);Korea, Republic of (2);Lao People's Dem. Rep.
v (1);Malawi (5);Malaysia (3);Morocco (8);Mozambique (3);Nicaragua
(2);Panama (15);Peru (2);Samoa (2);Senegal (3);Sweden (1);Tanzania, United
Rep. of (2);Thailand (4);Tonga (2);Ukraine (3);Viet Nam (4);Zambia (9);
Brazil (9);Czech Republic (1);Estonia (1);Fiji, Republic of (1);Germany (2);Iran
No effect 11 | (Islamic Rep. of) (1);Nicaragua (1);Slovenia (1);Venezuela, Boliv Rep of
(3);Zambia (2);

PR DI S VR AR I R ER 7, AR SEd s AR 2RI, SR, E e
JEVUNE WAEPEIE P PEIRK, DA PR HAT I K AR B SEIR AR R, A T
BFERIL . AR ABERAM BT IR IR AR o S JE 10 VAN B WG (SR HIOR X S\ s 32 %
IS (R 80D .
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Table 80. Impact of international agreements on aquatic genetic resources classified by sub-

region.

Geographical regions

Impact on aquatic genetic resources

Strongly positive  Positive No effect
Central America 29 68 3
South America 18 54 28
Eastern Africa 19 73 8
Western Africa 63 37 0
Northern Africa 0 100 0
South-East Asia 56 44 0
Southern Asia 8 83 8
Eastern Asia 67 33 0
Southern Europe 0 0 100
Northern Europe 50 25 25
Western Europe 0 78 22
Eastern Europe 14 14 71
Melanesia 0 100
Micronesia 0 100 0
Polynesia 0 100 0

8.4 MEPFRPMERRIM: FXIR. IRXBMZTIH 5.

AR I SSE T BB O, AR 1K B R WA 9 002 2 HE A L 73 545 K AN 5=
SEAR AP0 AR R KRR 23R 2% [ 47 AR SR A /K AR S AN LB A i b K A= 3 A BE IR )

FIHFEEAMIAT L IR AN B T B b R0 R K

R 81 KT /KL BRI RS R ] . 4P A0 B E PR ME 75 R f-F 2 R4

Table 81. Average rank for international collaboration needs regarding aquatic genetic resources

sustainable use, conservation and management

Collaboration is needed in order to:

Average rank
(1: very important; 10: no
importance)

Improve information technology and database management

2

Improve basic knowledge on aquatic genetic resources

2

Improve capacities for characterization and monitoring of aquatic

genetic resources

Improve capacities for genetic improvement

Improve capacities for economic valuation of aquatic genetic resources

Improve communication on aquatic genetic resources

Improve access and distribution of aquatic genetic resources

Improve access and distribution of aquatic genetic resources

WWwIN|W (NN

] 2K 4 5 P 5 B AT F R X AT o IR IXISOR T (] B AT 2R 3R 81 A A AN [A) X 3oxt

PR AN R R SRAE A 210 A2
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