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Figure 40: Total annual export volumes of frozen trout by Georgia to the rest of the world. Data source: ITC TradeMap
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Figure 44. Map showing the location of protected areas and the presence of carp farms in Georgia
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AA Association Agreement

AFA Agri-Food Chain Analyses

CACFish Central Asian and Caucasus Regional Fisheries and Aquaculture Commission
CO2eq Carbon dioxide equivalents

crop eq Crop equivalents (related to land use)

DALY disability adjusted life year

DCFTA Deep and Comprehensive Free Trade Area

DOPA Digital Observatory for Protected Areas

ENPARD European Neighborhood Programmed for Agriculture and Rural Development
FAO Food and Agricultural Association of the United Nations

FCR Feed Conversion Ratio

GDP Gross Domestic Product

GEL Georgian Lari

GFCM General Fisheries Commission For The Mediterranean and The Black Sea
Gosagroprom Soviet Agriculture Ministry

ICC Informational Consultation Center

IGS Intermediate goods and services

kg Kilogram

Kl Key Informant Interview

LCA Life Cycle Assessment

LCI Life Cycle Inventory

LCIA Life Cycle Impact Assessment

LEPL Legal Entity under Public Law

m2a square meter during one year

MEPA Ministry of Environmental Protection and Agriculture of Georgia
NEA National Environmental Agency

Neq Nitrogen equivalents (indicator for marine eutrophication)

NFA National Food Agency

NGOs Non-governmental organizations

NOxeq Nitrogen oxides equivalents (indicator for ozone formation)

NPC Nominal protection coefficient

Oil eq Crude oil equivalents (indicator for fossil resource scarcity)

Peq Phosphorus equivalents (indicator for freshwater eutrophication)
PM2.5eq Particulate matter with diameter lower than 2.5 micrometre equivalents
RDA Rural Development Agency

SDGs Sustainable Development Goals

SO.eq Sulfur dioxide equivalents (indicator for terrestrial acidification)
SRCA Scientific-Research Centre of Agriculture

usD United States Dollar

VA Value added

VvC Value Chain
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oM0ob 03039, M3 05BIOBY Q9OL S MHMIGELsE FMObISOL LeGEOLS s JoeErsdol ImLobergmds
(3mEbsEo 0093%0).

VCA4D 331935 BoBo®ms  Lods®mzggerml  dmeg®mdobmgol  dmdsgoeo 93393090 @weol
LEAHOGIR00L  ©9MIGIOLs @S LYBHMMGOoL  AoBLLLIBPIMI®  9HMZbE0/Mga0mbyeo
060035360 36OH:MmA0M590L BoMyergddo. 33¢930l doBsbo ogm 3m©bol 99d9bs Logds®mnzgermdo
933937900 GH9IO0L 0MYIMGISMS K 9FZ0L BOOL, 063eMBOIMOMBOLS S AEYMIEMBOL dglobgd.

9900 MEMQ05 9531d6gds Mmmb ol M@ gdgw d9300mbgsls:

1) 5 §30o 8959436 0Mgdgd0S X oF3L 93MmbMI03Me BeMsdo?

2) 560 ) 565 93630 37)MH0 B 063w boM®o?

3) 560l 0¥) 565 VOMYIIGISMS X 5F30 LMEF0SEIIMS FOYMSWVO?

4) 56H0L MY 565 VOMYOMYWGOIMS K 5F30 FYMSIPO 29M9IMBE330000 MZSWLsBOOLO?

50 300bggdbg  3sLgbol  golivggds  BsBoMs mmbo  sbsobo:  gubdsom®o  sBseobo,
9306030360 565¢00B0, LME0SXMEOO 565¢0BO - J9MGIMLBOEZ30000 SBseobo.

536300 bsobo:  MBOHYD39wYMBL  WoMmYGOMGds  X9F30 BoMMEO  JOMHOMIO
5dBHMM9gdolL,  5dGH03mdgdols s Mm39MO309d0L  BMYs®  0IBEGH0B0IIE0 s SMHgMSL,
360mYd300L, 3MMI300L bs3500900L s HoMdmgdol doMomso Lolidgdgdol dodmbogrgsls,
X93300 36030l doMoMoo  d9d560BTgdoL  sfgesl s FGBMMO3gdOL Mg  SPFIOSU.
736300 bsEoBo Lsdo @BsMRY6o  9b5Er0BOL  Bogydzgwl FoMdmoygbl. sBscobo
d06M005©© 983136935 153356dM 0bBMOTSGMMMS 0b3HYMH30qdL [KII] - HMYMO 3 OMYIIEGOS0S
X5330L 5JBH™MMHJ3M9b, 515939 J0M05© JJB3IMEHJOMNB s FgMEs FMbs39T9dL.
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9306m303MM0 5b5e0bo: 30MH39 H0ado, 9agds MOMMIME0 FH030L odBHMMol BobsblwmGmo
9b5E0Bolash  (§obsblmMo  sbgo®m0dgdo,  0b3zglBoEogdol  M9bGEHdJMds). 89909,
00600 3MBLMMOEOMdMEO X5F30L F9g3sligdol Bogwdzguby (Fo®dmgdols dmwrosbo
OO0, FEMISXIOO LOM3IMOEF0M SbgM0T]d0), brgds VC-0ol 93mbmdozm®mo dsb3969d¢0l
99530905 (f3wowo 93mbmdogn® bBMsdo, Fs@mdmddbowo 30MH30M0 S 5MH30M30M0
53539000 VOMYdWgdol dobgzom) s dobo  FEYMIMIOL/LOEMEbEOLwBIMObMdOL
399835L905  LEYMMSTMOOLM §3mbMT0ZoL BoMP9dT0o (6MmTobserMo o330l 3MgRoE0IbE0 s
dos  MHgbYOLYOIOL  boMxgdol  MIBIBIMEOMBS). @O BdrErMl,  sBowobo  sg3sLgdL  BEHOL
063009D0mmMmdsL, 99dmbogargdol  4sbsfioegdols  (d0Bbglols dgdmlogowo, bgwgsligdo) s
153Mom 5QER0GO0L 9Jabols s obsfogdol Jobggzom. Imbsgdgdo dowgdwe 0dbs dgmeso
09509306 (LESGH09d0, bgsM0dgdo, LEBHIGHOLEH03S) S JOMOMOIPO  OBFMEOTSEHMEOYOOL
063 963099930@6. 965¢r0Bo bsfomd®mog Bos@o@os CIRAD-ol doge Fqdwdsggdwgemo  sgMm-
1533900L X 5F30L 565¢0BOlL (AFA) 3O:MM53w0 »BOHb3gymRol 35dmygbgdom.

bmEosOo  SBosoBo: 0330938 93393MGHWOOL  VOMYPOMEIGDIMS  XOFZ0L  LMEOSEIE
90M5MdL o H3erowo 8g593b ol 3Mosdo 0ol dglabgd, 560l Mg 565 9§30bmI0zMHO BMH.

OO0 X5F300 LME0sMo© 063e0MB0MMO. LMoo sBoserobo gyHbmdms
063mM o300l IMoz0e  Fystrmlb, dsod dmMob dgmeos dmbs3gdgdl s Loggarg Imbo9dgdl
Ubgoolbgs  3sldGHodol 933539 GMoL  IFoMTMGdIgd0L,  0639dsGHMMOL TG MdIEXGOOU,
3900535999353939d0b, 360300l dMIFMEYdEdOL, BMm353Mggd0Ls s bbgs LEdmszMMdM s
5M5B50MO3MMIM  Es0bBHIMYGOMIo  FboMggdolgsh.  LmagoswmMo  sbsewobBo  BoliggL
8900MmEMEMR05Ls s BOE0SW M0 3OHMBOWOL 56393530 domomgdwye 943L LBIOML s BsNM6
5353306090 99300b390L: Lsdwdom 30MMdgd0, Jofjols s fywwol »MRWgdIdo, 3gbwgMH Mo
0565LFOMDS, LyOLsMOL M3bxdMdS s LLlYIOLICM MLOFODBMYDS, B30 NIMHO 3530E S0
@5 LOEbM3MYOY0 30OHMBYOO.

2396099bESE3000 BB O: 5835LYBL POMGINGISMS K5FZOL TOYMIMBL oM9MLOS3300
0350BsDOOLOm, 3W0Td@oL (330Gl S B0MIMOZoERGMHM369dL. 650D Bo@oMs
LogmEbeol 303wol 995358900l dg0MmEMEMmA00L (LCA) 359mygbgdom. LCA 89003905 4 535D0oLsb,
MHmdgms Jobggzoms bmM(30900gds  256M9Imls3300m0 9bseobo, 39Mdm: dobsbo s
dgbogarol L@y, ULobogmabewm  Eogwol 06396¢sM0Bsg0s  (LCI), Lsbogmabwm  3ozwols
©99mddngdol 9x3s9ds (LCIA) s 06¢gM36mgEsgos (EC-JRC 2010; ISO 2006). LCA-ol dqlfogerols
LRBIOM BMIMVBOOYOMWO 0Ym 330L BT SB39JBHBY: 5Bl K 6IOMYEMdS, MHYIMLYdIO S
93L0bE 930l baMolbo, H®MIEgdmMsbsg 3539060 gd0s YoMgdmbg Bgdmddgqdol bgsslbgs
39393MM0900 @5  JBsdsdoLo  0603GHMEMYd0. J9MganDg  Bgdmgdggdol  Mgwg356@GHEmO
3399 BHMMGO0L 09635008905 LCA-80 953791969dms 439es GalwydLOLs s 3MMm©wYdEHol sdmadfmMog
50M96mdMm03  06396@9M0Bs30sL  Fglfogwrowo  LobEgdol domgero  Lsbogmabwm (303wl
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396853 Md5d0, JoMH0MHO©, F9aMm39d 30MH39ws bogzgug dmbszgdgdls @S sEJdOm,
3d9mM50 IMbs39990D9 (L5TYEBOYOM S LbZs O EIMSEIMSDY) OYMHLDMBO.

3309308 OML 2obbmME30gm©s MmO Loggrg BoBs (3 33600 19 s3MH0wsdy ©s 19
0360b0@s6 27 0360L53Y). 98 MO Tobool oM, BB s Jsdmzgro LEBHMIbEHIdO,
95MG0b 5330LGHMI©Y 39M0MEA0, BsOMMEgdo 0943696 Loggwrg 33e93580 s Fgolitrmemgls
39960316 ©535¢gdBMB 393800900 LssoLbEM™M 65dMMIgd0. B396 godmgzzombgm 153
500590560 - 5 1506 39Bs30M Bsfo®dMTo, 2 15339008 0I3MEMEGHOME 3md35605d0, 90 MY3BoL B9MHTsdo,
1 B533900L 25000053353909¢ LsHo®mdmBo, 3 Mg3BoL 1533900l Lofo®dmdo, 5 Lasdommdm JmgzsFMg
3003560500, 36 Lo ™ BM3536M9 3083560580, 7 HgLEHMM680, 3 FglYdMEgdsTo (QobsmIEgds s
158060LEHOM), 1 0dmoMEMYo, s SbMEos3o0L 2 (93M0. MIIB0TY TsGHYd0MO 0bGHYMZ30v
Bo®o®m®s 39w gnmboom. 33e0930L MML gsbbm®mEoge@s dmdbIsmgdgwms MmMo dodmzombgs:
96000 boJoMMN390Mmb  EJEsJswsddo, MdOErOLTo, IbEMdom 60 5©Tosbom s TgmeYy
Lo, Bsol 44 5©sdosbo ogm godmzombmo - ©obagwgm LodsGmgzggwrmdo s 31
5dmboggm Lodsemzgermdo. gmbds s LBEGHWYbGHYOds IMo339L 3B 3D Fywol mg3zbol
3homIMgdgo Lodo®mzgaml y39ws Ggaombo. 3319359 oo 360dzbgarmds dosboFs oswmyls
1549039 ML 2o6M9dmML o330S S LMol 39MMHbYMdOL LodobolGHMmbmb (MEPA), 33¢930L

390929006 53 dg0dergds BB  FoMImagbols o Lodsmmzgermdo 533539 GHMOL
LEH®GJR00L F93+ds3900L bgardgfigmdol dobboo.

3656030 LEHOWIBHMMHOMYOME0s 153705, OMIGO0E 35LbMdL 4 BsMBm dg30mbgol: dg-2, 8g-3,
99-4 ©> 99-5 5300 50f9M00s, dgbsdsdols, BbJ30memo, 93mbmdozm®o, LmEosw Mo ©s
2396099Mmb53E3000 565¢0BOL F993g00. 39-6 15380 FoMIMEYIBoE0s LygMc™M EL13369d0.
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2 g3n9bgd30@o sbsgrobo

2.1. ULgd@Bmmols dodmbogngs
2.1.1. 0730l bgdGHmMoL oLEBHMMOMEO 3363005609ds

LogoMN39wmTo 93365600 {gwol 53353MEGHMIOOL 25630m569ds 89-20 Lywn3bol sLBHYoLowH
05M0090s. LOJIOMNZIM LdFMMS 3538060l Boffoero ogm, Ly OMYMEE I9gm93BIMdOL, olg
933937900 GHwM0L Fo0dmgdol LobiEgdgdo Jmegmmdol dbsMEsF M0 LotMygdemdos J394bols dos
9mbds®mgdol MmBOHMb3gwbsgmas (FAO, 2015; Varadi L. et al., 2001). 35d@Mmd6M0350, 533939 GHIMS
LodFMMo 353d0MOL gHM3649w0 93mbmdo 3ol 36033690356 3mA3MbI6AEHL Foerdmowagbos.

093%0 BHM03E0wwo 5533900, OMIGE0E FoMmMoygbl dmlLsbErgmdobmzol 30egdol fgsmmls
20 36Hm3gb@L (Berka, R., 1990). &®s©030wo bsdmdbds®mgdwm 36095396096309d0 LodFmmo
393306030 m6H09bEH0Mm9dw0s Bopowo badolbol 8@365M0 igwrol mgzHby, HMmIgeoa 0yogds
5999998539090 Bobom (s3I0 53gMdsdo b d5HsMT0). IMbBsrgdol 53 1idgdsd gobsdoMmMds
dos 0793B0ol 99Mbgmdgdol s 193bFgM0oL MRG® LHMsR0 BGOES. (Voronin V.M. and Gavrilov V.S.,
1990). 530b 8900935, 8936 3MLELIdFMMS J39996580, BMYMOOES Bogdo®mzgerm, 1950-056 fangddo
933937100 G965 Ao obz0m06ms (Varadi L. et al., 2001).

LodFMmms 353806MH0OL 0o fiyargdol 3gmg3HBgMds 399 0Ym b30mMMYOMO s BoMRJIP MBS
Lobgedfoxzm  dbsMoFgMom  093BLFIO0  BEMEGHOL, 4905999 d53909c0  Lfomdmgdol,
0500, 3009M 300 GHd9d0LS s M93BOL FgMbgMdIOOLMZ0L, LH0b3MBdSEOM JoMbbgdols s
33193000 06LEGHO0GHYBHIOOLIMZ0U. gl FBoMISFJMS AOMOMOPIP 3NMOHOBOMGIYWO s J>OOYIEO
0ym 5996009 sgd@GHmMolb dogm:

o 93BFgMH0obL LsdobobEHMm
e 9696393030L LsdobolBHmm

o 300 MM3MMIOL” M59gb0dg 3B MO s LEbgEdFoxm BgMTs (LodFmms Legwol
99960Bg™d0L BodobolMm)

*  ,3953MMLM0Ho” (3039653039800 (396G 3538060)
e Bmyogmmo b3s LsdoboLEHOMM s WY35MESTIbGO (Voronin V.M. and Gavrilov V.S., 1990).
6. 39635 (Berka R., 1990) 9990093650650 5bsloomqdl 3336560 {gwol 093 FgMHol 3603369 mdsls
LsdFmms  393806M0bm30L: , dos Pyergbols 093 F9H0L 300030069690 PstFmsggbl dorerosbo
ps&dmgbols  dbst  bspocrl,  Gmdgemos  Gropszb  Gegmeg  093Yol  Jgra@bgmbgdl,  sbg39
093B.3960b  bgghmel; gb 35656369¢70 3s6bs 3900698000 Gb0d69¢mm35605 LbE3-do, bssg
doerombmBoor 3999sM0 (98980, fyscrlbszs3980 @ Pycrob bs35¢0980s. dsg®s8 bsdFroms 3530060b
dos  Pyserbsdgzgdo (38980,  oobst9980),  B39:9¢m98603,  IHs35¢m0  ©sbodbrem9dood
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350099698s:  HmgmOz  9a99AdO969Hg00b  3s0mbsGIs390¢cms,  sbgz9  bsthyszsc,
bsd®36b3mHm, ©sbsl39698¢rs@, bsymnsgbez®gde s bsdbghzgarer fgserdmdstsggdobs s
390293 b9280bs0300”.

099935, 9MLYIMOEs 53M)3939003 933931 EGHwIOOL BgBHMEOTo. M.09M35L doge Babligbgdo ygzgars
594303005 0§39305 PoMgdmls 3vT035 FBsME Esd06AMMYDL. BbZs 59EH03MdYd0, OHMAMMOFESS
0005305, Josdqdol §ysadmBotrsggds s bg-Gyol FM5/o3MM9gds, BdoMs 3MH0MMOEH0m
LOMRIOWMOS  FgY3BYMBSBE O 53393 GHWIOLMD  F0ToMMNYdsd0 @S MmO 3  figbo,
"5OMYMBoMs© IMJdggds domndy (Bogdanowicz W, et al., 2017). dobstrgqdols I0sgscndbMogo
399099gb9gd30Lsl fyarols botrx3s, 80bsMOL30Ms by-BYol FMo s IEIMYDS s B3I 5JEH03MdYdO,
00303500 9bgbs 293wgbsli fgaol bobolbby o MobymBoms dmgdggds bs33900L
0oM3mgdsbg. 99 BoJHMMGOOLS @S 5gEH03MIJIOL JOHMNMOO0MdST Fgsd30Ms 309803 bmdol
093%0l ©930MmwYd30mwo 35639690900 s BoMoy0, 039 OMYMOE 193HFIMOL TMEEMdS.
0om3mgdols BmEwmdols s bsMolbol sigmo 356MHEbol Ladslvbm, LsdFmms d03MMdST
g4o965000905 3559553005 MM 300G 03O0 3MH0MOMm0GYEH DY (Voronin V.M. and Gavrilov V.S., 1990):

1. 093%bob 069061030 3m3s300l MHY3MM©Yd300L F9bs@PRmbgds s

2. 3m39MH3E099w0 093Dob 933539 GHMMOL 25630m56M9ds.

L50FMm 393806MH0L s 3590639 Fgo539GMbs LM LybgEIFogM bGP FIMs. 53 F9RIOBYdST,
093B0oL  3M3ws3ool 999306MHgdsLmsb gMms©, 93390005 0dmgdgs dos 3B 3bsGo fgwol
933937900 GHIO0L 0MYIMGIMS XoF3Dg Lododmggwrmdo. Knudsen, S., & Toje, H. (2008) sbg
50969 d9ddboeo Lodmoesos: , po@dmgbol s @olid®modryzo0l sHbgdo 36H0Bemgdayto s
3033653602 B0M9850 3obs”. 53353 GHMBOLS O 300JOEF00 93HBFIOMOL 39S BodFMMS
393306M0L 530l 8999y §gdol 2563530Mmd530 0WMLEBHMOMYdMos Bob. 1-do. bob. 1-ob
365¢0B0sb BBL mdbo 39bgb0s, s Y39ws Fomysbolmzol LygMoms Fomdmgdols 9d30609ds
1988 {)e0sb ymxz0eo LsdFmoms 353d0Mm0oL byo J3qysbsdo.

1. 30639wo 39bwgb3os - doewosh LiMsgo 3egdol 9999, LHMSxR0 smagbs s d9dway
B3od00bBs305 (0gmOML0Y);

2. 39m69 GH9bgb0s - 3gds, 9999y LHGMIxEO BHs 2000-0560 Fargdol sbsfyolido s
399930 BOHEOL goa®mdgewgds (Lmdbgoo).

3. 99Lo0g AH9b9gbgos - 3wgds 1988-1995 (ergddo o dgdymdo BM©s, MIEs MBRO™
533056900, 300069 BIMBIE MO 3GMBOWTo (4sbobgomo s Lods®mzgganm).

4. 9gmmby 3H9bggbgos - bs3wgds 9dodg 3argdol F9dgy, LEGO00E0BYds FoMdmgdol
3905690000 05 EMbYHY (5HgMd0X60) (bsb. 1).
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d99p™ddo, Lemdbgmob, sHYMBIOK SO, BYEIMOHMLOOL, LJoMIMNZI MBS s Ysbobgmol J3qybgdols
36OMmx0wgddo  asblibgeggdgdo  033900gds. o3 J399bgdTo 533931 GHNM0L  39B30msMgds
5930009005 Bb3osLb3s BoJBHMODBY: BO3sbg §30MIsBY, LEIGHOLEO30L LyMzolgdby,
dmbdomgdsby, 933930EGHNIOOL oLEGMMOWM s139dE By (bob. 1).
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e Armenia e Azerbaijan Belarus e Georgia e Kazakhstan

bsb. 1: 5395329¢ 9GOl fot33mgdolb g30anei30s ocralihMszos boyo 3ealidlodFmoms 39456580
Pgstrer: FAOSTAT DATA, BsOrdgotorryemos 2021 [iemols s3toemdo

9306Mm303METs  5MLEHIO0WIOHMOST S BIBMYIOL 396350, MOMYMBOMOE 0dmddgs dos
Dgamgdol  533537@@GHOOL  Homdmgdabyg LodFmoms 35330600l ©sdeols 8999y, 306390
s gmeol 496853 mdsdo. 1990 ferol 3OH0Bolo Qoo®mBozs LodFMms 3938000l TS s
1990-0560 fargdol Lodmgoodm mdds. 58 3mbEgduGHTo golvmzseoliiobgdgwos s3Mmgm3g oMM
3603530bo300lb  3MMmEglo,  oblogMMEIBOm  53353WGHIOOL  BHOMOMGOOL  LolGgdoliosb
9095600 905d0. 515939, MMAMOG BIBL, GHOMMGOOL LoLEGTsms sboe IRWMIGGIL 56 50TMIBBLI
Bomobom  G9dbozmeo  BogdldgmGm  godmEowgds ©s 3mEbs LobEGIIoL  509335GIBS©
35Om»30Lm30L. ©9d9Egufows®, gl B0 IFEMBYEgd0 0Y3b9b LodFmms 353d0MmOL MMObogwo
A0MM500L LolE9dgdol I9bgxgMd0, BoaEsd Bom 56 3dmbEom FoMdmgdols Lomsbsm 3mbs s
2399 (300¢90s.

Lo 30¢dobg Lol gds 1990-056 Hargddo 1s3d5M0BIE Pob30MMYIMO 56 0gm. LodFMmmS JogdocMmOol
5ol 99999 Bo3oedabg LobiEgdgdol 3mbg 3653585 060bgMBs oEHMZs LagdsBmggwm (Van
Anrooy R., Mena Millar A., Spreij M., 2006).
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2000 farosb 339 8900Rb935 93mbMB037IM0 @O MOG3N0 BEBBOODIE0s, G353 bgwo
39m90ym  0093%ol  IgMOMbgmdgdol,  AobLO3MMEMGd0m  Logsedsbg  9Mbgmdgdol  dggdbols.
930mb69ds mnbmgzbsd, 49bls3mMm®mgd0m MMJgmols Ambdsdgdol 35@gMbgdds, bgwo dgmhHym
39edsbol  Homdmgdol 3563056093 LodoMmm3zgemdo.  0530930039w0©, dLgmo  BgMHIGO0
boLosMEYOMEs M53¢gb0dg smbom (5 - 6) s AMOWo yeol FofmEgdom, M3 0WYIWLIMHOS
39e0d5bob FoMdmgdoliomzol (7-18 4Gmsmlo 3gwlonbo). 58 dgm@bgmdgdl Js00530bgb mxsbgdo,
bogm  30396309900/30Bbgl Logsedsby dgmEbgmdgdo 2008-2010 {engdsdg o6 d9gddbogs.
Lompobem 399mbgmdol 8o0bsbos Fgogbml bbgs Boddosbmdosb Fgdmbivyero dowxgdo mxsbols
3mbm3zbgool msbobds. IM535¢3OHMBOWMEO 15dd0sbmds Loy sbm dgwbgdgddo dowosb
393M3E9Wg0ME0s,  goblogmmMgdom  3mdGMOL  IgMMbgmdgddo.  09g3bol  FgEBymdgdoL
3M09OH30Mo G030,  3obLogMm®mgdom  Logoedoby  gMMbgmdgdo, 3533060 9d0s
M9LEGHMMbgd0L Fqgdbolboob s Ls3Tgbgdwm L@ MmOl 456300056M9dLG. FoMTMgded 33ero3
50{gm B s 2007 Herosb (bob. 2).

dgmMg b3, Lergerol d9OHbgmdol LydG™m®MIo Esd6EYOJd0L, FobliszMMMYd0M BHMOJEHMMmYdOL,
©OMGOMEg0s 9GO F50oo 0ygm, bemerm bs35¢dsbg dgmmbgmdol MgbESdgEXMds Y439waty
05050 50IMBBs. 2008 fierolmzol (3boo obs 933539 EHMMOL Lgd@m®moL db0dzbgarmds s
39e0dbobs s 3MdGOL Fotdmgdsdo MRGmM dgBo 3mdgm oo 0639l 0E0gd0L 2obbmM309wgdsad
MRl BEBBOWHO DO Q98MOofj305 F9dymdo Fargdol dsbdsgarmdsdo. 8 0b3qLEHOE0gdOL
0909290 ®93Bol  I9@bgmdgdol BMIgdoE PooBIMEs. LYo ©obsdozs 0fj393L  0g3Bol
99960B9gMd0L G3M5T96E 305l S FoRBHIIL BodoMmMZ3gMl BHgMOGMM0sDY.

59©9gb0dg P05, Lodo@mzgwmdo GHMOoBAoL bgd@mMo LoaMmAbmdWI© 2o0BIM©s, 53
533937100 GH9O0L BydBHMOO MBOM 9B 39653000, 5853OMWs, dbbgzowo dgmcmbymdgdols
39949650 45B505 Fo0Mdmgds s 933939 GIM0L bgdBHMMs MROM oo 36033690 Mds Ggodobs.
2018 Hgb LgdBmEmBs Joofos 2,282 Gmbs 93Bol [Fo®dmgdsls (bsb. 2), Gz m93%ol gHmabmwo
§o3mgdol Ibmenme 1 %-b 950099bU.
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e Freshwater — cecceceee Poly. (Freshwater)

bsb 2: §5326560 fgamol 53353290 [o(58m985 bogs®0039¢80 (Hrbs or1dr1853989¢0 02930 fgerofsdo)
Pigs@ex: FAO-U 8mbsggdgdo, 2021 femol 20 02969(535¢70

2.1.2. 5335399 @GNO0l FoMdmgds

933930 GHO0L  BgddH™mOmo  bodoOmzgwmdo  JoMOMOEI©  IMOB33L  Emdmbgdcgdol,
3006MH0lgdMJOOL s 30LIMGHYIWS J5eToboli/Bmmbol 9gm@bgmdgdl s HBMmbols Hsdwgbody
99mOBgmdsL. 306390 dobool m™mL d9gobodbgdm®s 0bgmMTszool  Bogwgdmds dmddgo
9990BgMd900L M5MmEabmdsBY, BIMIGOOL FH039dbs s BMIYdbY. FAO-U dmbs3gdgdols d9g3sl9ds
993736905 Lodomm3germl dmegmmdol Imbo393900L F9x35lgdsL. FAO-b 2018 farol dmbsigdgdom,
093%0ol Fomdmgds dgx3oLis 2,282 BHMbs, bmwm bods®mzggurmli I;eg®mmdsd ssM9RoLEHMOM
3bEMgdom 2,465 Fmbo. LESGOLEH03MO 0bFMOTs30s 53 B350l Tgliobgd sGOLsbM 6
3650 BBl s ol bgandobsfzmdos dbmerme 2017, 2018, 2019 fergdolmgol. Gog dggbgds
FAO-L igormgdls, FAO-b 56060880 dmygsbogro dmbsigdgdo (2006) Ma3tm dowawos, 3ocMg FAO-U
9mbs3gdms dsBsdo dm3gdMmo 3539698 gd0. 53353 GHVIOOL Ho®mdmgds 1980-0560 fargdols
0mmU 9953585 1800-3300 GHmbo FAO-L (2006) 56960880, 35306 35 FAO-U dmbsgdoms dsbsdo
©5830J0MYdME0s 1000-1300 BHMbs. dmbszgdms Fysmmgdol gl dguyliodsdmds s1g39 900b0dbgds
1990-0560 {iemgdols 8mbszgdgddo. (o®mdmgds 1990-0560 Hargdol ©sbsfyoldo s dmemb ogm
d9L50590ls 300-500 BHMbs s 650 BHMbs, 35806 GMmEs FAO-U dmbszgdms dsBoL msbsbdo 0go
Bl ¢obermggds (6sb. 2) (Van Anrooy R., Mena Millar A., Spreij M., 2006). 9i LwyGomo sbobggl
533937100 GH9IO0L bgdBHMOOL OLEAMMOME 93MYY305L. MMPMOE BBL, HoMmBmgdol Tgz3slgdsdo
Lomxobm  3999mHbgmdgdo o ogm  gom35wobfiobgdmwo. bsggmg 30D0@9dds ©s  bBmyogMo
9J39H BB gobodMgds8 dma3z3s HoMdmgdol 303mmgB Mo LEsmo, Lomxsbm dgmMHbgmdol
300350 L{069000, HMAOL MbsbIssE, Fotdmgds Fglsderms JmBowoygm osbEmgdood 5000
Ambo. sy ™I, MMaMOE BBL, LogJuBoGob dgomMEMynsdo 3009 d9MMHbgmdgdoL FoMdmgds
OEJOO® 56O 5MHOL F9gxsLgdEo. gl 953w9dbgds 2014 (garl AobbmM309w g0 ,bLmRwol
33935L“ (beaggerol dgEbgmdol shgesl). B3gmewgd®og, sHowo 3gm@bgmdgdo Losdo solobgds
3530 M730LGHME300L 999, M3 53 MYROLEHMOEFOSL BIMHTIHO 56 SHMEM309w9dL. 2014 ferosb
b 36MHMdEgds  oEHows Fggbm  sboe  Lozodobg  dgmMbgmdgdl.  d9m@bgmdgdol  Losdo
©5830JLoMdMEo 700-00g BIMT0EIB, AsdM3ombzsd0 BMbsfowrgmds 500-ds B9gMBST doowM.
}9M9OYJO6,  gJudgPEIPMb s FMegzMMdOL  [oMmIMBoabergdmsb  0b@EYM30w9930L
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Loy dz9w By, 9Ju3gOGHMS XdRTs J399bol AsLIEHSd0™ Fgog3sLs RBIMAGOOL MoMEYHMdY, HMYMO3
583 39™0ds, 330609 B9MHTGOOL Bom3wr00 S LOOL 5M85gEHOMEMO IgMMBYMBYGOOL 45TMIGOIOM.
Lodomzggarmdo 9336500 {ywol 933939 @GHwes doMomss© Salmonidae-ls s Cyprinidae-ls
0o60mgd5D95 oRdbgdmwo. Logdu@o@ols s FAO-I dmbsggdoms 85Hgdol dobgwzom, 3oerdsbols
4395 bLEbgMBOL FoMIMGdsBg IMPOL 52-54 %, 30BGOL LobgmdYOOU - 41-43 %, Dbl Lobgmdgdols
-4 %, 5 bbgs LobgMdgdBY, JOMOM IO MJMBY s 9J3OM3NE Fogowsby (Coregonus albula) - 1%
(bob. 3).

Cyprinidac

43 8%

Cyprinidas; 41 0%

Saimonidac; 32354

S3manedae
52.1%

Database of FAO Database of Geostat

bsb. 3: g3 36560 figerol 5335359960l fs®dmgds bsdotozgeredo 0393 bol hosol dobywozoom

9530 29bL53PMGdo 9609369@MdOL Aodm, VCA4D 33¢093530 25965¢00Bgdemos (30L5MEYgs
35¢3obol/Bmmbol o 3MIMOL/mdmlb LobEgdgdo. 3OO0 s wmdm 0fsMmdmgds GdMMIdOL
LobE9dgdd0, 3oLIOEGYIWS 35¢Tsbo s Brmbo 3o 57Bgdol LobEgdgddo. 33¢9359 Aodmogwrobs
MO0 J39%5330: 3MdGO/wmdm o 35¢Tobo/BMmbo. DYMbL o6 sFoMIMgdI6 gMmbs s 00539
09030 35¢Tobmob gMmo©, FoMsd 53969896 FggmeE Joedoboli/Bmmbol dgwMbgmdgddo.
3oLOM3z5eoLH0bgdgwos, MMI MY3BOL RoMs, BMYoGMHMO bo3oedsby FgMEObgmds s Yzgwms
Dnbol/35dsbol  Agm@bgmds g3y  ofoMBMmgdL  BoBowrsgrsl, GmIgwog 9603369cmzs6
©53539d0m0  VOMYOMEgdSl 0dg3s. 930, 303MEJNMESE, JIBLIboWIZgwsE Tg356BR9g30
dbMEME 59 Mo LabgMdsl (xaMRBL), Fom0 FoMdmgds, fowmdMm0350, F9g3919ds F90gabsoMms:
3OLIOEYIES 35edobo - 55%, 300M0/wmdm - 41% s Dymbo - 4%.

3OLIOEYJES 35¢Tobol/Bmmbol o 3MdMOL/mdml o®dmgdol LobBHFgdo ogM IGO0
L5JoMMNZ9MB YL BHINOGHMMH05DY. 3mdMOL FoMmdmgdol LoLEGHYgdO JoMOMIIP P3B3WIYOS
396900 dEXMIBY s Bo3ergdo FmEMEMdom LodgyMgermbs s 089MYmTdo. 3MdGOL Fo@dmgdols
93069  bsfowo  FoMdmpaqgbowos 439dm  Jodoedo. 339358  godmogerobs Mo  GHodol
d9mOBgmdgd0: 1) LEdFMmMs 393d0MOL EEOML dmMfgmdo GHdMMYdBY, OMIWGdOE JOMOMIWI©
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900905Mm9MdL 35bgmdo, LodgaMgwmdo s 0dgMgmdo s 2) 2000 ool 890amd, omdmgdol
0390080353005 s  3MIMOL  FoMTMgdOL  gob30msMgdol  dobBbom, FIMIGMHYdIOL doge
9mfymdoo ,,0bseadBOmES GHOMMYI0. 35¢Tobol o®Bmgds oMM 3mb3gbEHOM0MYdMos
405 Jommendo. Lozoedoby dgmE@mbgmdgdo sGBGOIMBL s1g3g 32IM05d0, X935bgmdo (3oLIMEHYWS
393obo s 93MM3ME0  FoBowd) @S 5F96T0. Joedsbols 8gmMbgmdgdo, goblszMmGmgdom
»0bosBM©s IgMEBgMdgd0” gobersggd s Fomoedmosb Mgaombgddo, o Moo d@3bsM0
D9gaol Oglry®dlol s®LYdMdOL 4odm (bsb. 4).

The remaining Imereti; 4%

The -Adjara AR; Carp production

bsb. 4: Gs6dmgbols 3sbsfoemgds Fstdmgdeaemo 093 ol hodol dobgwogoo
bmombols 39mHbgmdgdo 43b30q0s 5390530, 32MH0sLs s Jos JoMmnerdo. olobo s1939 FoEmd

50069030 gobaoggd o, Bmobol yzgms ggeMds  30LOEYJEsl  3odsblog  9foMmTmgdl.
39dsbl @5 Bmbl 9O 1396350 BOOD (BoaEed 5615 GMMVBS S 03539 3MBHA0), M5YD Bmmbols
bobowowol  domgdol 3gogewo  7-8  gwoffol  LsFommgdl, bmm  Joedsbol  fomdmgds
MBHOH639wYmMRL RSO LEbBLEOGOOL Ferom® bo3oL. §ywol FH9ga3gMo@IMol  AsM339wE
©0535DMmbdo  (ssbermgdom 7-18 °C) 3oLaMGHYgws  30dobol  Fo@s  Mm3GH0ToE0s.  5d
0535DMmbol FoMemgdl AsM9gm, 4ol MBOM B s Forse 3$9ga3gMoG MDY, ™9g3bo
39603l 3oL, F5AU b53gdl o bgams 0BEMEYdS. OdMEIML, d505b EodSE 96 doe0sb Fomogn
9939020 905%Y, 3o LOEYLE y39AL 33909
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2.2, 25Mm90mb333000 d39d@H0

933937900 GHwO0L FoMImgds 93930009005 509D s 93mbolEGIYdMb (ymMsdg 6. s
bbg., 2014). ,dos §90293 bgmBol 3398000000(9829cm985 0YEH©ISs Fobo byerdobspzacomdmdol
35002 Fos figserbs9I2980 RGOS 353M3ICIBLICP0 5QF0560L o9 97060¢» s 8r9698(03
bb3ssbbzs  sbdsnddo s Osomo  Ggbomligbo 9093 Bgmdoborgol  bdotso  bszdscro
b9gerdobspacomdos, 56 396002 bs349005985005 ©5 565 HITOO32)P3© GOIer0 b3, F)0H0. J90935C,
dos 390393985 bloGso  3sdmoygbgds, Gmgme;  boagerol  Gorryeno  (G9«9m69080L s
0293 B.3960b) ©039(0L0%30500598-9¢m0 bss®ligder bsdwysen98980b bspocro” (Cooke S.J. and al., 2016).

LoJoMMN39MmTo sOBYOMIL MO0 ysed9d3zM9d0: sImbogwgmo bsfowro, Losg dobsrngdo
B590006905 351300l B3580 S ILBZWYMO bsfowo, ooz dobsMggdo bsgobyds To3 Br3zsdo.
LogoMmnz9wm 15305m© IEOIM0s igerols s FobgMow®mo gwols HgbmMdbgdoom, 26 000
90bsMoms s 850 BHdoo (Martin Price F., 2000). 30bs69gd0ol 9336500 fiywwol Mglwm®dligdo
99935L90MEos 61.45 33%-sb 65.83 33%-0g (Kandelaki N. and al., 2019; Tielidze L. and al., 2019).
Dgaols s 30bsrggdol 53 4obsfiorgdsd d9ddbs 5335371 EHMOLS @S FoMdmgdol gobgomsmgdols
d9L5de9gdMdYOO (Moo 1).

3bGoero 1: bsgstoggermlb fgamolb Ggbeblgbo

fyombodgggdo  fgarol dmpryermds, 30°

003390 b3 gNO Lgeo
LodoGoggam LodoGoggam
806M9d0 14.70 51.13 65.83
0IOO 0.42 030 0.72
0Y5bs3039d0 1.99 1.49 3.48

30360l doMHomso 39MMbymdgdo 3gdsmgmdl dobs®mggdol- sesBbols @s 0360l (3sbgomo),
ombolbs s Jobo 396535009000 (039MHg0 s LTGRO M) TobEPMBES, LooIbsE TR IO06
Dgaoom. 35¢dsbols 3gmbgmdgdo 3gdsmgmdl dobs®mggdols d@3ozMol (Bows Js@owo, Lsdisby
X935b9m0) s HoMbols s Jobo F9bs35YdOL (31IM00), FMMMbOU, 5FsMOLHYwOL s ToFobgesls
(5F965) Bobemdero (Human Dynamics KG, 2013; Organisation for Economic Co-operation and
Development, 2015). ,,8¢006569 Hombo y39eobg 0o 30bstrgs olisgargm 3933560530 s 8530
B30l MoEILo 99b53500. dE0bsMg Gombo J399bol BHYMOEGHMMOOL ssbemgdom 20%-bg
909©069%5. MHombol LogMdg 327 39-05, B53YSEIM EIBGOHOMBS - 7,2%. {iys¢89930M9d0 dmoasgl
13,400 30%-b @5 §go09yma3ol Ladwmswm Lodsmangs 1,084 3 (b0 2) (sDool 39630m5M9dOL
05630, 2017).

8bGoero 2: bsgstoggerml Boobstggdols 8eabspgdydo
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Name of river length area of basin basin belongs to
(km) (km~)

Mitkvari (above Thilisi) | 474 21.100 Caspian Sea
Tchorokhi 438 22,100 Black Sea
Alazani 351 11,800 Caspian Sea
Rioni 327 13.400 Black Sea
Tori 320 4.650 Caspian Sea
Enguri 213 4.060 Black Sea
Kcia-khrami 201 8.340 Caspian Sea
Tskhenistkali 176 2,120 Black Sea
Khobi 150 1,340 Black Sea
Kvirila 140 3.630 Black Sea

»(98980b5 3 Pgs¢rbs;s3900b #90653¢9b80b 3G FHOLICBS 385¢P0s, 0GOSO fyYerol
@3B0 (9903903 hI0l, fygcrol Bgos3otol gobieroor bsbgEderog0 sRsG30l, hyerol ombolb
dbod369¢3560 R AIsool,  dotooso 30090000 bsbgmBgbolb 896986030
330653¢7980L  Ggberoz0bs ©s oRbod ol dpoto Jstsgol 3sde, 30650056 IHsg5¢00
bsaronbodg 5055050 56 G90528b 330656L9800 b53¢79880L gsdm” (Van Anrooy R., Mena Millar A,
Spreij M., 2006).

0059 ,00000656M0L,  BHdJOoLs  @s  [YorloEeggdol  FoMmMdO,  MHMIgdoE  39dmoygbgds
990793B9Md0Lm30L, F985L9d90s B MYd0 30000 35-© S LEAMYHZg ™ MY3BOL BHOMOYOO
Q59be». 5000 35-0“ (m®5dg 6. s bbg., 2014). LogdbEo@ob FgBsLYdOM, FYslio93900L BoMCIMdO
4 917 39439605, 59 FoOMdBY FoMdmagboeos [gobiszeggdo s 36906030 {gowbs@gzgdo
(50%), G&OMM9d0 (49%) 5 5MBgdo (1%). BogdEMdM0350, B9MTYIMJdoLmM30L oo 360d36gEMdS
305 593l [goebogagzgdol, smBgdols s GHdMMYdIOL O0RIMIBE0MYIL s [gowbodgzgdl o
09obs30390L 09969096 9MmBgdmb gMms@. U FoMYBMLESE30M0 S139dG0 MG Fggal 0dwrg3s:
306390 0l 5G0OL, MM 533539WEHVIOOL A9B30MYd0L 3MEgbEoswo Fglisdwgdgwros fywols
M9LMOLOL  458mygbgdom  MOMEIBMIMOZ5® S SEROOL  Jodmygbgdom s  Tgmeg -
533937100 GH9IO0L HomBmgdol BsMMMd0 M0l ssbermgdom 5000 3s. fywolb sbgmo gobsfowgds
51939 53938069005 GHM3MYOH>BOLMD (65b. 5).
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[] Administrative regions
[ water areas
Rivers
Topography
B om
[ 150m
[ 300m
[ soom
[ 800m
[ 1500m
[ 2500m 0 25 50 75 100km
I 3500m
Il 5500m

ik ; RIBORC Sourare.

bsb. 5: H2309365305 O bsgstorggamels Boobstggdo Ggg0mbydols dobgwog0o09

2.2.1. 0930 ©5 BHOHMB03Mwo fzwowo

» 090093 B985 G90dergds 3sbbocreiem o0fbsl, Ggm®g bsdo #1600096G0dm1090 32030696H0lgsb
d9dogsmo  boldgds:  fycrolb  Bocmds (pmpbsero  mGgsbobdydo),  fyerol 358050  ©s
deadb3s5989¢m0 530056980 (Craig J.F. (Ed.), 2016). Lodo@mnggarml 930emy0v96MH0 dymds®gmdols
DMy 3OMdgIsl  Hodmoaabl  93BOHMB03s30s,  Hywol  Fsmm3s,  Jgodol  Im3m3z9ds,
09o0MdY, gHMB0S, PIBOHINMHYdS S 35303 SEOL IRMIWIG0S, 35B0EGESEHOL 3561339, M3bMbm
Q5 9653 M0MGOME0 93DF Mo, F9MO0 M93BF Me O JabMmEH03MNM0 Lobgmdgdo (Human
Dynamics KG, 2013; Yerli, S. V., 2015; 930bm30396M0 0sb5ddMMImdols @ 49630056900l
60605309, 2015).

Lodo®mzgemdo 9336500 fgwol 9g3bol 96 Lobgmdss Homdmoagbowo. mg3bol 39wmE
LobgmdgoL d09g3mm3b9ds 3dgs (Salmo trutta), 8530 B30l MMIYMEO, SGWBEGH0IMMO Drmbo,
030, B30l mmbo, 3mdws, Jo8s30 (Squalius cephalus), 3mebMMo 3965 s bLEBsbo (Martin Price
F., 2000; Kuljanishvili, T., and al., 2020). ,,50550030MdM030 35MOBbsbys (Carasius carasius) LHOsBs©
3930390 dgewo 4399bol JsLIEGHsd0m dolo 306390 Jgamy3zsbolmsbsgyg. Lobgmds 595505
9439wy 393039900 093bos  Lodo@mgzggerml  dos  fywrgddo”  (Sopiko A, 2014).
9339379100 GH¥M590 BoOMMO 259M0Ygbgds 30LIMEHYIWS J5¢dobo. bo3MdMY 8gMbMdgdTdo 33O
g439wsbg 96093690m3560 Lobgmdgdos 3mdMo, LJgwdmdws ©s MmgMMO 53MMHo, MMPEs S
wmdmbsg 3608369m3560 5RO 935305, BMMbOL doMHoMsEO Lobgmdgdos (30000600,
Mo, s LB3sOLWWwo BMmbo s sbg3g LEIOWgBHo (Acipenser ruthenus). BmyogH MO
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150639d530M JoMbbs 3EOEMBL Fgox356MML Bs3oOl Joedsbo s FOLIMEGEHYJES Joedabo,
0935 @oxLo@gdol oMol Moo bsfowo 0d3MOEHMdMWOos. 033MmMOHEHOL 30bEGHMMEO
bm® 30905 3939MH0bsOWM  WHdMOMSBHMM05d0, md3s HoMmmgdol 3MmEqgldo o SMOL
MBOHMBIIYMRBOWO  ©59350J3JOOL 96 39MDBOGHIOOL  2os(39d0L  3MBGOMEO  390E
Lobgmd9d%by.

2.2.2. {igeol bs@olbo

Lodommzgermdo {yerol doGomoo Imdbdstmgdgwo Legwol dgm@bgmdols Lgddm®mos, 8999
9ol bogmxsEbmMzmdm  dmbdsMgds  IMbo30350BHYEJool  FBotymgddo s IMYH39WMds
(7900535 8., 2000). 5GLBYIMOL MEO Lsbol Mol3o, HMIYEOE ©395380MdMos LaMfyszo Fywol
9bMBLb:

1. B9ga93w9bs figerol bamolbbyg bmgerols Igm@bgmdol Ig39bsbgmdols s dgEbmzgErgmdols
L9dBHMMYddo 39LBH0E0YIOL 25dMYgbgdolsl (OFMHBMMHO Esd0BIMMYds SBMEOMS
RLBMOOM) s IMBoE3sw MmO [geol bsBbgdoL 4ofidgbrolsl;

2. 30006HMIMOABMEMA0MOO0 Dol g godmfizgwo dobsmol smbols ghmbos.

50 69 i69b3s G90dgds 2930965 FMobObML 53353 EWIMSDY, FoblozmmMgdOm MEYBMEo
@5 JodoMo 6030096 9d9d0L, ddodg wommbydol, 35369 J0d035EJdOL s 65300Md3MM©YIEJdOL
359m (Van Anrooy R., Mena Millar A., Spreij M., 2006; Organization for Economic Co-operation and
Development, 2015). 5356 2569 593039035 990d¢9ds 393965 Imobobml 53353Mw@GoLbm30L
3990b5Y96909w Hgaols boobbby.

533930 @GHMsdo  fyawol  99bgxdab@l oo  360336gemds  5g3lb  Hyamol  bseolbomsb
05393300900 Bs30mbgdol 3Mmbom, Mo dgodwgds 30093 BRG® 860d3bgemgsbo asbgl
09oBg bgedolizmdmdol LgbmbrGo boliosmol godm.

5396039MH900 Bb350oLbZ35M9© SbMOE0gwgdgb {ywol d9dgxdgbBHL s 69gdoldogH FmEbsL
Dgamols 6535000l BoBJs60l, smBol Tg3b9gdobs s Fywolb gobsbargdols Jglobgd MoMmgdmwgdols
X 93306 m0mMmgMeo (9300 ©sdMY300090ws© 0dgbL. Fyaol baolbByg s1939 2o3egbsls sbgbls
093%0b 33909, goblozmmMmgdom 35edobobs s Bmmbols Lol gdgdolimzol. Mg3BoLbm30L 3003
900 MoLZ0s BIMIGMYOoL Joge gsdmygbgdmwro 9935 YOJIMB dMIMOL LodwsEgdqdO.
3BoLS 5 §gobogsgzol golvlvims39gdms®, BIMIGMGO0 JOMOMOI® Jurm®l 094969096, dogrsd
50 0ygbgdgb 3693960 o  Lsd3MOMbogm  36935M5GJOL. 53393 IMDY
139305W0H0MYPIMO  393HIM0bIMYOO (3G @5 bgadobsfizomdo 990353963900 (ob.
565000) LEMIBIPMP 56 458M0Y9bYds. 533539 GBIV J390M 0BYBdST0 BEYdGY FgIMHBYMdIIL

300093 YIBROM 3935 505693l J0d035EJIOL 565500933530 350MYygbgds.
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2.2.3. 533539 GHYIO0L gsM99mby Bgdmgdggds

306390 dolool dL3egemdoLLl s oGIMHSGOOL d0dmMmboEIzoLLL A9dmMm3wgbowo doMomswo
39099mb5330000 3O:MdE9dgd0s:

e 135333000 o0amgds: 11533900l Fotrdmgds 360336 ™36 Bgdmddggdsl sbgbl gotmgdmby,
doMOMOPIE  390IOH0  M93Bol  Jgd30cmgdol, Labvydol  godmyabadoo  godmfzgmeo
LomINOHOL A5BJOOL s bbgs gdologdol godm, FofomboMmygdmdol 330w gdols S
LoH3o30L  A9FMYgbgdol  godm  M9g3BFIOHOL  OML,  BHOOJGHMOGOOL  A5FMYgbgdol,
290050999953900L5 s BHMIBL3MOEH0MYdOL, Jofols godmygbgdol/GMBLGMMIs3E00l, 35gMol
5006d9)MH9d0L, Fyaol sd0bdmEmgdols s figerol dmbds@gdobsl; Bgdmddggdols
LOIIWH3MY JOMOMHPIP ITMIOEIOME0S MY3BOL BJ30eols s LMomb gJzoeols
3993390059 s 1533900L 3mb39ME 300l 3M9B03095EBY.

e BMEHM0gHhEHIOOL 396M30: MmMABMo bsMBgbgd0 s 1s33zgdolL adObIMMYds YoMgdmdo
3990b50md30096, 9Jb309396EJOOL, FoMrEM3560L s 5MMZ0LYdIWO 155339000, MTo3
d90d@gds  4sdmofjgoml 3336500 gwols s D30l  93mboLEGIdgd0L  EOLBSWSBLO
(36Md00 OHMYMOE 93GHOMB0ISG0Y).

o HOBLB3MOGH: 15339006 BHOMBLEMOEH0MYDS 39MHTJPTo s MI3IBOL  BHOBLIMOEOMYdS
05O bl MFYmdL LyMdYOOL A5BIOOL s 35900l sT530bINMGdgE 9BoLOYAL.

o 093bol  ©535YBS:  MIZBOL  5350PIPIMD  LEdOIMMZIOE  FITM0YgBYdS
(3OGMBoWsdBH03Me0) 9900358963900, o3 FoMgambs33000  MHoLIL  FoMdmoygbl
93280bE99900L™M30L, 5d0gMHYBL dogdBHgM0gdol MIBOLEBHIBEHWWMdIL S6EGH0dOMEGH039d0L
9005OHm. M93BOL 935 JO0L 493MEJE05d Fg0dgds o3 gbs BmMobobml 39wv®
093%90%9.

e 2593939 3m¥MOL BMYoIMH MO LbgMBdOL 4539399 J9M98MTo 1939 Fg0dwgds LyBOMBMEO

D9393w965 0dmbomlb 3336500 Hgwol 93mbolEG890Dg. 35¢dsbol 45d393oL 900 593l
3MH900L OGBMM30L Tgdmnb3zg35d03, M3 LOgOMbgl MJdbols 93mLoliEgdgdl 3oedsbols

3M9L0Oo J3930L godm.
2.3.  3053MMI0L 25d0gMgds
2.3.1. 00053600d5: 30¢00BH035 S LEGNYIGHLGS

b9erd9dfydo gst90n

00Ol X9F30L  bgawdgdfigmdo  2o69dm  FomBmoybgl  3mao@ozol,  glgodol,
9329e0530900b5 s LYgM30LgdOL b536M9dL, MMIgEo FbsOL MFgOL (56 5539GbYBL) 533537 EHWOOL
©O0MGOIEGOIMS X 5F3L, 39MAM:
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e 0bLEHOGHWMEOMOO BMfYmds, 533539 GHMS30 Ind)dsg9 0blB0E¥Y309d0 LadoMmzgermdo.

*  53393MWAHMM0L  396300050905LMb  ©353d0MJOMO  3MoB03s  LydsBm3zgwmdo,
OMAMO0355  39bmbo 933539 GHVIMOL  Fqlobgd,  Fgbodsdolbo  LEMOBHIR0J00 o
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93c0b00d39¢m0  bA®sg805 @5  bs3560600098¢cmm  @ssbermgdol  36gesds  Lrydlbsorol
23698¢rm85d0. ©™3MB9bG0L dobg30m, LodsMmM39w™m 0Mgdl 35LwYbolidygdEMdsl 9god,)doml
bbgoolibgs  396mbgdo,  396mbd399gdstg  sJBHgdo s  Lbgs  Lobol  dogyeodgdgero
©™3999963 900, Moms 999L505390Mm©IL 9300 353d0MOL BMmmMbM369dL s 3Jmbrgl dglisdergdermds

4Bmangmon i3gMmdgmo fysmb 36EMomyma ba8gmoammaiom LobEy8nsb nMaoL s 88 8380b393580 fymol gowsbisbaols
obnb. 09939, 007 Hymob Hysm dabsmys, 80foligdzgds fysmo o6 LB3s Hystm, aMdgMmado gowsbabocl h3gnmadmns oM
0b®nsb. Bmagogmo 3dxdmbzg3sdn  BIMIJMId0  goslobol Pbsb sagnmmomozn  BgmolyBmgosl. Hymol
530mMMOMN30 gowsbsban, BxMdghgdol ogdom, dognnsb sdsmMos s dscnm30lL bamadols§3mado.

5 http://www.dcfta.gov.ge/en/implementation, 13565L369mMo gosdm§dgdnma 27.07.2021
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0LsMROML  M30LYRIMO  35FOMBOL  Jgmobbdgdom.  MEPA-L  (om3mdsygbegdmsb
3MbLbEEo30900  3boymaxl, ®md  LmGLscol  M369dmdol  LEgOmdo  Ls39bmbdwgderm
59bEMgdol 90%-Bg 3930 339 LOVIGIN0s. 909985305 S IFEZOELS BTMMNWYOMO30
5d3900.  LBsdsMMNWgdMm030  9dBHo0  MIYE35006  39ML3gdBH03500  2oggbsls  Jmobggbl
L5doMm39™T0 933539 GHMOL 2963050935 Bg.  ™MIEs, OHMYMO  ASBbMG309wgds gL
15FoONEGOIN0Z0 59dBHJO0 > Mo FgbodEGOEMBYOO 59300 FLodsToL HglYdIgdgdL, T9dyma
33w939L L FOMHMYOL. OMYMEF 9339 50060365, MEPA-U (oMo 96¢9dds 50bodbgls, Gmd NFA-Is
d99p™do Igbodegdemdgdol 496300000905 360d369wMm35605, Goms IHgugdMEgdsls 3Jmbogls
oboo  M93s309d0l  GgLodsdols  Imddggdol  Fglodergdeemds.  Lsggurg  30B0EIOOLSL
1396MHTYMHJOL  3300bgl, 03Mm©bI6 M) 9GO 53353 GHMOL Tgbobgd sbogro 396mbol s dolo
dmmbmzbgool  dglobgd, sb93g TMogmMdoL doge DCFTA-L  RoMaegddo  ©sdGHI0EJOIE0
L5FoMPNEGOM030 5JBHJO0. 20033, OMT 5335301 GHWMsd0 3MIMTo39 BgMHIIMHYOL 59300 doe0sb
d9P0M©OMwo 3mbs sboeo 3956Mbgdols s MY s309d0L Tglobgd. Tglodsdobo, LsFoMms
d900mdo  (36Md0YMHYOOL 5350 gdoL 3593560900, Goms  Fo0DIMEML  BgMIYMOOL  3Mbs
396mbgdols o FoM9oM9gdgero 5J@9gdol dobgz0m. 3 d9dmbggzsdo B39MI9MHgdoL dmdomdsls
oboo 09530900 o6 Fgoxgmbgdl s $FgMIgMgdo dBs© 09690056 93 MY 30gd0L
239bLObMO309MgdWsE. MRO™ TgBHoa, Lo39wrg 33e935d SB39b6s, MMI BgMAYMYOO  3M5JEH035d0 56
04969096 LM PEgdMH030 5JEHJOOL 5396 IMPBMZBL. 15939 B0s FMOZ3MMBOL Logddosbmds
19MIYOIOOL  0bxzmOIoMGdol  3Mmbom  sbogro  39bmbols @y LsFsMMNEGIMOZ30 5@ gdoL
dmbm3zb9g00lL gbobgd. dnBsbdgfhmbomace na3shbns, 0y BaM3gMIdN ss3Mb3IMIBIOIE, MmAgmo
LO356MbBIYdMM IMmmbM3byd0 o sMol 100%-0on dxbfmnemydnmo.

MEPA-U Bs0o23¢m8s 0293 bob bsgtrorsdm@ober caigsbobsgosdo

M0l 256305693030l 3B0TZ3bgM3560s LodsMm3zgml BosGmEmds 39093BgMdLmb
0535330690 bH35sLL3Zs BogMMSAMMOLM MMY6ODS305T0. 58 9B93Bg MEPA 00565896 ™I0MBL
bod  Ubgoobbgs  BogMHmsdmMolm  MmMAB0BIE30LMD, GMIgdoz  d/domdgb  093BFgM0ol
bo30mbgdby.

3063900 mMH2560Ds300 M0l bdgEmsdms B30l 193BF M0l 49bgMswemo 3mdolos (GFCM).
mO2560D5300  JOMO0MOEI  93DFIM0L  Ly30Mbgdbg  FMdomdlL, I3s, dMwm  fargdol
396053wmdsdo  MmMRB0BsE0sd  ©o0fym 53393 EHNMMOL  Lo3omMbgdol  Jmy3zseMgds.  TgMmeY
O2560D5(300, O®MIGE5b53 MEPA 09565836MMAMdl, 560U (39bGHMIIH0 SH00LS s 35335B00L
09093B9Md0Ls O 933539 GHMMOL  Mgaombeo  3mdobos (CACFish). m6039 mOysbobsios
5319693905 FAO-U 8og6. 3glsdg msboBoE0s, HMBgwmsbsg MEPA 0565d060ImdL, sGols
EUROFish International. bogdo®mggemb 593b ©5933060390¢0l bGs@mbo EUROFISH-bs oo CACFish-do.
GFCM-3o0 bogdommgguom 06658360 MBmd@s 565(9300 0bsddMmdgero 9394bols bEs@mbom, 6o
603b653L, ®™A J3999bsl 56 593L bAoL 1BEgds. 58 MMHY60D3093Mb 5653TOMBEMBS BodwgoeEgdly
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5deg3l MEPA-L 3Jmbogli 0bgm®ds3os byd@mMTo gobgzoms®mgdmwo mobsdg®mgg dmgwrgbgdols
dgbobgd  dmgwo  AmBwomlb  slIEH00m.  535Bmsb, GFCM-ob  9Ju3gM@gdds  259magd399bagls
300mbdsM9gds  LodoOmm3z9gemdo 533539 GHMOL  Jglobgd  396mb3MMgdEBsb  ©s393806M930m.
MEPA-l  §o63mBo09bergdols  dmbsfowgmds  bbgoolibgs  3mbxg®m9bzogddo bawl  mHgmdl
L5doM0039@MBMZ0L BobBHIMILM Bs3ombgdol FodmFMmsl M9g3BFgMHoLs S 53393 EHYIMILME
053533060900m. LJoMMN39wMmTo dmJdgEO sMHIBITMZOMIM MEYB0DsE0gd0 sbgzg BoOmwbo
36056 BgIMs©bodbero LoghmodmMolm mEmYsB0BsE0gdol dogh ™mEMYB0BYdIM Lbgoslibgs
593H03009330. 5056065305, T F9M0007 J590 BFY3EMIM F5ILBILOOL J9TM, BodsMrmZgem
0536 0393900 53 MOYb0Do309dd0 45H9300569d0LY6.

909bg53500 MEPA-I ©9dmblighgdyen mMsboBs3090d0 Bo®mvmemmdols, 00Mgdvegdsms mm039
X9330L 5JBHMMJO0 56 3G056 06EYAM0MYdIMOo LHgOMSIMMOLM MByIBY. MEPA-L Loddosbmds
L596M5dMOHOLM EMbYHY 56 MOl V3938000 VOMYOMEGOIMS X 9FZOL 5JBHMMJIM6.

2.3.2. 53395379 ENMOoL LgdB OOl 3963005M730l byedgdfiymdo 3Gmy™M3gd0

9L 9390530 30Bbs© olvbogl 2013-2019 Fengddo LodsMmz9emdo 533539 GHWIOOL 256300056M9d0L
bgdgdfgmdo  bbgoolbgs Lsdmogmmdm o  sMLsIMZOMIM  3OMAMTgdol  Jodmbogngsl.
933539 @MGmsdo  dmdMds3g  39MHIgMgdmsb  Bo@Bo®mgdmeds  0bG 9307903 sB39bs, ™I
b9 FJM0 2696390 96 bbgs Lobols 3OmyMsdgdo 3603369 m3z560 0gm domo 4963005M9d5d0.
19MI9OHIO0L IBOH0EH bdoMms dmbligbogdmwo TbsMmsFgMs ogm xgobsblrMo TbsMsF Mo,
609edo3 39OIOJOL 1T gds FoLEGS FogBIMPIM 15305600 FoMTdmgds Jsedsbols/Bmmbols
d99OBgmdOL  sboewo sMbgdol 96 sboeo BHIMMOL dmfymdom. 8gMgMadol doge bsbligbgdo
b3 M0l 300093 JODO 3030 MmOl I9MMbYMdIOLMZ0L LoFoMm &gdbolzMemo s FIM30mdOl
23965bEgds, MHMPMOO(359, BoRO0MO®, sboeo 653900 093bol ILLFIMI®© @S Lbgs LoFoMm
S0 FMNMZ00Mds. IHTsMGOOL Igbsdg GH030 5™l BIMGMGOOL TgbodEGdEXMOGOOL 45d0gcM9ds. 5T
3Moobom  ggMIgOHd0 35056  BHOIBobYJOL 53353 GHMEsdo  gmEbols @y MbBamgdols
3999xd9LgOoL JoBbom. 58 Lobols FBsMISF M MBGEJLOE LogMHMSTMMOLM MEYIEOBoEOgdOL
©5830656Lgd0m bgds. Lodo®mzgumdo sGBYOIE0 3OMAMTJO0 JOM0MOEIE byl Mgmdl
30639ws@ HoMmImgdsl, 09935 990569300 0830505, FoMs8 5063 bmME0gwgds 3M:MgdEgdo
093b0l 295899 853905L5 > M93BoL BJ30¢0ol FoMdMgdsdo. 0bgmMTs30s 533537 GHWMOL
630 30Mm9dBHgdol Lobgwdfogm ©sxgobsbligdol Fglobgd dmyzsbowos J3gdmo. 333 3bws
om0b0dbmL, Mm3 073B0L BJ30mal Homamgos o3 Bm3sdn 0g3bFgMmal mogbbogdol domomo
Logd800BMBSL GoMIMsaggbl s bvgdome awn MalyMmbn 89ds3zlds Mg3Bal BJ30mMmab bobno.

LBLO3 Lol 9630m5M9d0L Bosggb@™m (Lalb) LogsGmzgumbo 53353 GHMGOL FBSMESFIOOL
366599080 360936903560 dm58599s. LosdgbE ™M MEPA-I 059390009056905305 s BoGIonwemos
beggeols  3gM@bgmdol  gsb30msGgdol  bbgoalibgs  3MMaMsdsdo. LosggbGm dbsdl  ¢Fgel
533930 @GHWOOL  dgmEbgmdgdl  bbgoolbgs  3MHmyMsdol Botygddo.  "90og500560
3MM3M90GHOL  3OMgdBHol"  BoMAWgddo  ©OEO  MOMIbmdom  BgMBsd s  M93bob
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3900535999953909a0ds  MHQb0Bo3000  BooMMm TGS,  3BMmgd@olb  doBsbos  Lolimggenm-
L5dgM@bgm 30639050 [oMImgdol, 250s8vdsgzgdols, gbsbgols s MYsEoBsE00l 3MM3g9LgdoL
3099x MBS 0MYMHOPOMWO @S  BoHBOIMMO  306900Lm30L, 05830,  bgwdolsfzmado,
33935000560 s Fg0e3500560 3MgOoGHOL d9dzgmdom. 3MMmgd@o BwWbJzombomgdl 2013
§@056.2013-2019 fiergdolb dmbozgdgdo 2o965¢0BEs 533539 GHWIMHOL IbsMISFIMHOL 3GrMAMTOL
3969030 obTsMGOOL 95399E05bMdOL godmlis 33e9350. 59 39MH0MEAT0 5335371 EGHWIOOL IMRTO
791 Lofo®Aml  goghos  @obdomgds, Mol Fggaosg  93bol  306M39ws  Homdmgdsdo
53bJ3ombo®mqdl 779 LofoMdm (1396Mm39M0), bmwmm mg3Bol 2osd)dsggdosdo - 12 Lofo®dm.
9mb5(399900L Mobobds,  IbTMYds Fogfos oMM MI3BOL 30639000 [oMImgdol
LHoMBMYOL. MdEs, 990 33e09350 BoFoMm 0dol ILEYRIHI, v Mo BMIol FgMHIgd0s
b FIM00  3OMyMdol  Jogh. Loggang  goligergdol 9gagdol  mobsbdo, dgodengds
303565990000, M3 L53MSZOMOM 3OHMYEMIJOOL BMRWGOTO JOMOMIIE MROM TJEO Lsd )sEm
s dbbgowo g3gMIgHo 0©gdl Lobgwdfogm FbsmEsF ML, 35dob MHmEs ENPARD-0l 3GMma6Msdgdols
d900b3z93590 M3OH™ d9E0 Loy sbm dgm@bgmdsls 4o9f0s obIsEYds.

L5doM039wmL MHga0mbIdOL dobgz00 9aM™m39dw9o dmbogdgdol msbsbdsw, TbsMEsFgMowo
333 3m335600L MFgBHYLMBS - Fos JoMMWol GYaombdos; Fgmeg MHgyombo 39bgmos, Looa
ob3sM9gds 4o9fos 261 13gMTsl. FboMmOFIOHOL MZslsBEOOLom, dglodg Mgaombos - bsdisby-
X939b900 69 33356008 MoMEIbMdom. bb.7-Bg HoMImpgbowos Ggyombgdo FbstrsFgMowo
360M9d3H9ool  Mom©gbmdom. dmbs3gdgdol  msbsbds, MomgbmdMozs®  Yyzgwsby  IgBHo
36Mm9dH9d0  2obbmM309w©s  M90mbgddo, Losog 3963056093 os  Bo3odabggdo  (dos
JoOPE0 s LY3bY-X935b900) O 3MdGOL TgMMbgmdIdO (obgmo) (bob. 7).

O Samtshke-Javakheti
OAdjara
Guria
Thilisi
Imereti
@ Kakheti
O Mtskheta-Mtianeti

O Racha-Lechkhumi

bsb. 7: 2013-2019 [ergddo bsgstorggarmdo Ggmsg50:0560 536c23690030 3603 Gs00b BsGgergddo

856br309e9879am0 362993960 Gg80026980b Fobyozoom
Pgstiea: s3che2G0obgeyemo 35¢n309ems30s 9Be1d6985 berggerols 35630025980 bssggbdml 8mbsggdodl
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b F)M00 LEHoMmMYdOL FH030 FoMMOMYOL, M) M5 Lobol MEMYBOBsgoMwo FmOIgdo
093696 36MHmaEsdols (GFFA) d9691303006M9d0. Bob. 8-Bg Fomdmygbowo 8mbs39dgd0sb Rsbl, Hma
»39G9L 99900b3935d0 obToEMIYds 459705 B0BOIME 30609dL (394) b 06030 WYsEIME TgfHotrdggdls
(270). 119 LofGAM Fo®Imoal J3L-L ©s 5 - 3MmM3gOSEO3LE. dmbs3gd9d0 domomgdl, GmI
396bmO 309 gdMo 3HMgdEgdol 0969130305MYd0 MBgBHIL F98b393580 BoHOIMOO 3069000,
d9L50590Ls, F9odEgds 3035MOMEM™M, OMI 3OMYMT> JOMOMOPIE 30609 ©O BodMSEM
19MIIOIOL  gbdsMgdMs. 53353 GHVIM0L  3OHMAGMOTOL B gdTdo  sbaMxR Mo Mabbob
3900bOMZWYOE 59309 go IMbo39d900 bgerdobszmdo 56 sMob. 5d9sb 2s0mdobsty,
UboFoMms  9gdamdo 33935 30m9dBHol  BoMawgddo  LsdMZOMOdM  boGxgdols s
2396bmOE0gwgdMwo 3GMgdBHol 93mbmdozMMo Bgdmddngdol sl gbs© 93353 GOl
©M9000. §gMHIIMHOMD  BoBIMYIMmo  063HgM30900  SILEGHMEMGOL, GMI  FG0egz5000560
933MM3MIO0GHOL  3OMMsds  4osdfy39BH0  0gm  3gMIdol  2ob3005MmgdoLmZ0L.  93boL
0o3mgdols s 193Bol BJ30w0l Jombbgdol dgdmbggzsdo, Maldmbogb@qdds dormomql, H™A
000530000l FboMoFgMol go6M9dg Fgdergdgeo 0gbgdm@s JoMbbgdol osMlgds s Bsmo
9963 5@S300L FYgds (65b. 8).

O Physical person

119

OIndividual Entrepreneur
394 LTD
270 Cooperative

Joint Stock Company

bsb. 8: 2013-2019 fergddo Fgesg500560 536e2369000L 36GMZ (35007 3s6bmROIMmIBrICmO 36e9d39d0,
Bs®orryemo bsfsdmls eaigsbobsgomyemo bds@abol dobgogoo

Pystien: s3chGolgrIamo 356732965305 9B196985 brmaggerols 356300054980 bssggbdemb 8mbsggdodl

LEREOL 25630560930L BosggbBHML 5g3L MM sTdEJO0MO 3MMYMTS, MMITOL BoMRWYdT03
3OO FIO0WO 04™ 533539 GHNIO0L 256300050930l 3M1M9dBHJd0. JOHMN-9OMO SBYMNO 3OMYMSTds
“sbsargsbms  Ggpsmdg980”, MmOl Bocgddos 9JOm-gOHmO 533532 EGHvMOL  3MmgdEol
39d0gEgdsl  9g9fym bgwo. Fgmeg 3GMAM8s 5O gosdsddsgg89cro @5  Uobspymdy

6 5bo6086s30s, MM gman 87HsMBL 3Mmamsdal BoMmamaodn ghmbg 83@0 3Mmgddal gebbmMmEngmyods 8gndmos.
51



bsps®80980L 025650053306566985; 50 363065308 BoMrgddo sggg dbsMsFgMowo odbs ghmo
LoPo®dM 533539 GO0l bgdGHmOo.

153M93OMdM  FBIMELFIOOL Ldgdol 2oMs, LodoMmzgemdo 53353 EGHwIOOL  FBSMLFIOOL
360M93dBH9Jo0 gbsbMM309ws Lb3salbgs LogMHmMaTmMOlm MMABOBsE05T. Fodoe0ms, J3MM30L
153)BMOM FOMAMSTS LOIBEOLS s LGl FgMObYMBOL 49B3005M9gd0LmM30L (ENPARD) 51939
36009369cm3560 sObos, G®MmIgErog FbsOL 1 F ML 5335379 GHWOOL gobg0maMmgdsl Lodsermggermdo.
L5JoMMN39MlL Bb3sLBIs dboE03seoGYBHTo gobbm®mEogwgdmo Lmgwolb gs630m5M9d0l
3697GH9Jo0oL B qddo EobTsMds ogfos 53353791530 dmdMTsgg 3M3gMSEH0390U.

L5399 dobosd  dmobobmems  GsdEbodg  3MM3YMOBH030  LoJsMM3gw Ml Josb  Bsfoerdo.
30039653H03900L  HomImMBoybergdds  s0bodbgl, Mmd ENPARD-ob 3096 ©s530656Lgd)eo
360M9d3H900sb 300900 BogMsbEm TboMoF)Ms s gdbo3zmemo 3Mm©bs sOLYdOMI® MHymdL
bl g3gM3gdol  49630006M903L.  LgdBHMOOL  gobgzomeMmgdsdo  igerowo  Fgo@sbgl  Lbgs
159 MTINOHOLM MOYBODBE09dTS3, OMYMMOEs5 USAID s bbgs. LsFoMm 0dbgds 899cgmdo 33930
933937100 GH9M5Dg BogMHTMMOLM MOABODB30900L 4939l olvYIBs®, 1YTEs SOBYdMEO
063m®ds300  FmfdmdL, MHmd olbobo d603d3zbgerm3z560 FMMs35d9gd0 506 933539 GHwEOOL
3963005609000 bLyg®™do.

2.4. 00690 gd50S KSF30L liggds

50 33093500 2593 9gboos WOMYBWWGdSMS OO J3gxsF30, Cyprinidae/Siluridae s 30L5OEHYJ0s
35¢3obol/Bmbob. gb Imbs33900 53 MO0 J39%5F30L 2obboengsls gmTMds.

2.4.1. J39xs330 Cyprinidae/Siluridae

dodprgdgero s fs6dc98s

300608 J39x%53300  009bGHO0B0E0MYIMOos  IMIFMIdol  ghmo  Godo - Loxwoglody
06379053 m™M0. gb 53mbJ30s, B39MEgdM03, 0b63GH9aM0Mgdmos 30360l Fo@mdmgdols gbdoslbomsb
5 305MEYds  FoMdMgdobomsb gemo. 93 Imbs3zzgmdo  oxLo@gdol  HoMmdmgdsl  Bgzgb
39630bosgm Ibmmwmo 139MHdgHgdolmzol dofimgdol 3Mmboom. Lodosmzgwmdo Logworbodg
Lofo®dMgdol Mom©gbmds 9B IE0s, M3 BOHEOL BIMIGMIO0L TMI0YOGdL Sbgo
Lofo®dmgdby. 2 0639905GHMMO M 35¢0HYdE0s LodoMmN39wrml LEdbEOMT0, 5 - ELLOZEgmTo
4 - 508mbogwgmdo. boggwyg dobogdol Jmbs3gdgdol Msbobdo®, LowrorLo@ggdol LogOomm
50q96m0ds 10-b 56 509d5@gds: 2 OO LEHo®MBM, HMIGL0E BoMI3L ogLOGHIODY Fmmbmgbols
50%-%g 993l @ 8 LofoMdm, MHMIwgdog 89Jdboos 33Ol GHdMEMdOL dgEMdgEgdol JogH
L5300 LYFoMOMGOOLM30L; 03 F9gdmbggzsdo, 0¥) 53 9396513690 BbYds oGOLEJdOL
Fo6d0 M50 g6Mmds, 0bobo WogLoEIOL 4oosh 33Ol BgHIgHms Jugerdo.
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439w sbHg 36083690356 9303 Bogd@BMOL 969030 HoMBmoygbl, Moysb oxlo@gdl s
InDBOEOw  393BgBLOE 9O Qoo MgBOLEBHIBEHMOS  Lbgoolibgs  ©99350gdgdOLS s
0543960900l d0ToMmm. 530FGHMI oRLOEJIOOL B03ZOE0sDMds dog0sb Tomoenos (70-90%-bg
3930). @oxLo@gdol FoMdmgds LybmbMMOs s Locwoxzbo@ggdo 3390EbYdL s JzoMoml
1530500 3MdOOLYD 00gd96. ToboeErol GHMIBL3MOEH0MYdS brgds LodsgMm b Lsbsmlibm yboom.
SOFMNMZ00MBS  JOMOMOIPI®  FNVGHIOMOs S VI GHIbMEMA0MM0.  worLoG OOl
homImgdger  ggMIgHgdL g3y  LIOMYds  3mMIMBIOIOL  0IZMOGHOMYdS OG0 D.
36dmbgdol godmygbgds (B39 gdcmog 303mxzobol 3m®mdmbo) LEbsMEHMEo woxlo@gdol
d00qool  Bodwogdsl  0dggzs, o3 o  396gxTIBAHL 9530 gAL.  TogMsd  3mGIMbYdO
1396M39H9d0Lbm30L  dbgo bgerdobszmdos: OHMLYOEL 3mMHIMBYOOL FgamLs@sbo dso

0790 530b0LEHMHE0WO 3OM(390IOOL 4930 IF0MHYdS0).

3360 3000321 EwOHo 39m@bgmdgdol dofimqdol 3093 9o 3nd3mbgbE 0 M0l Ls339d0.
dbmEmE BMYogMmo gghdgmo 0ggbgdl Jo®bbmen 3m3d0boMgdve Bs3zgdl, dogMsd 2020 gl
3obgmdo  589bs  JoMbobs, ®MAwol  3935GMm™MbYgd0  (300EMdI6  RIMIGMHYOL 0530560
33306060900 Bs33900 d0sfHm@mb, MM™amM3 B9MIgMHmEro Igm@bgmdols 0b@gblogozszool
L5395 gds. BgMIGMYO0L 1IgEJuMds M30MGILMBL 85063 5POWMBGOZ35® Jmyzsbowo JgMol,
bm®Hdeobs o LOTobEOL FoME3EGOOL BoBIZL 960FGOL, HMAELs CLOBO M35 SHoMBMYdI6 6
5QR0MdM03Z d3HBIODBY Yomdgb. Bmyogmo s1g3g 6539wl 96 Jodom® Lobirydadl 0ggbgdls
A0MM90do 93965609 MEMd0Ly S BOGHM3WIBIGHMbOL BOHOL LE0TMoMgdoLmZ0L. 306506
3360 S Mg, 35ME3WgMobl, 33965M9IMdOLS S BoEM3EsbdEGHMboL oMo, dfgmgdoms

5 9306 390OHO0 193BoMSE 03390905, MMMI0s FoME3wgYol b Lbgs bo339d0Ls s
Boliwgd9gdob Lo Fommgdol dgi3oligds.

30060l 30031 GMOwo 39ebgmds 5HomImgds mmbo Lobgmdol mg3zBL: 3mdGO - 63% -
(Cyprinus carpio), g dmds -22%- (Hypophthalmichthys nobilis), cgo®o 360 -14%- (Pharyngodon
idella) 0> eomdm -1%- (Silurus glanis). ®om™MgE 093BL LFOMYdS ISbEIMgdom 3 - 4 (oo, HmI
9050FomU 3 33-b 5 0gmb FB@ FoboY0O. 5§96 9MHMO igeos LsFoMmm, MmI woxbo@s M93Bo©
0939L. 99 OML BOEOL LOLHGMIxY BYBMEBYS FM3Z0YOMWO: BsBbMWdo (Yoo MdOWOY,
093%0l 60300gMdsms (3300 30 Fo0sb 9dBH0Mm0. ™93B Bg3ML F5AL s LIRS 0BMHYdS.
530 La30MOL30MME, BFMIMTO OO 3H9A3GMSGHYIMS 5bggdl 193Bol 5dGHOWMOMBSL s dob
BOOIL. 9U 30300 sbEIbL A53e9bsL Foyo30L (303w BY; BgMAIMYOL MMHBY360500 Mg3BOL Tgbobgs
3b9 3960mEdo, M30d MBOM EOEO HBMmIol MY3Po 2og4omb FgamEYMIsbg s bsdms®mdo.
MROM 99303, 3M0OoL  dmombmgbol 3030 0939309605,  ELLLHIMWGBOL  EOMU.
103300005bMdOL FoB3969090 Fomoos 306039 gl (osbwmgdom 85%) s I30MHYdS

dm0©936m fargddo. s0mFgMsdg gb 3sB396909w0 2%-Bg Bogargdos. wmdm M3 IdS
G0MmM9ddo0.
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9l 399796Mb9md9gd0  gobesgdos IEobsmol BosbErmzgl s doMmOMsEIE 3obgmol dobstrg
5@5Bbol 306, fysewo GHOMMmgdL Bogfmds E0bsMm0Esb 96 sMbYd0IB, HMIwgdoi bodFmms
3960m©T0s 539090. 53 3030l dofirrqds L8 ogdsl 5393l BmY0gHm 0g3BL Iobsm06
AOMM30 25530 IL. 30bIMOL 193%0, HMIGELSE 39O MY3BO© FMmobLYb0gd9gb, 453egbsls
obgbl  BHdMMOL 93mboLEBsby (33909, F9b6a050...) s F9MHTGOGOL figz0 dobo TsOM3ZS.
A0MM93d0 d0MOMOPIE 5 390IMHO Lobgmds g3b3wgds: dMEfs, Fobstro, 3965, BTN ©s
396MBbobs. 390mH0 ®9g3Bol GFogdEHmMob goMs, BIOHIGMOL BHOMMOTO LEOYYMBOWO d5EBLOL
3m3bs BLFoMmgds. sdolm3zol ol LFoMYds fywol MHomEabmdol s sbgdsol dofimegdols
39O™39, 535009390 dMAMNS, A565YMIB0gMYds, B5EBLOL 335 LobgMdYBLS S AES(390gdL
0L, Bogbmmdo fyowo o F9badso dgodwrgds 3MMOMGISGHIM0 0g4mb, MoEsd Fywol
50096M0ds Bs30gd05, 193B0 30 LHEIRs 0BMEYds. (Schlumberger, 2002).

139639330 30MOL 33905396 bMEOdOL, JgMol s LodobEol JoeE3EGdOL byBI3000 S Tgbodwrms
0996900676 Lolimdl 3965M9MMBOLS s BoGM3sbIGMbOL BTN oMYIOOLMZ0L. gl 30odEH03s
©53Mm30090M0s  B9MIAOL  YIIMGMdsDY s  Bgdmbligbgdmwo  36MHMm©Egdol
bgdols(3MmIMdBY. F5ME3LYME0 JOMOMIIE 399 do 0ffo®dmgds, bemwrm Lalido yggasbg
393o© J39960ol sbsgwgm bsfoerdos bgardolsfzomdo. Msdgbodg Lsbol 99003599630 o
3996035  299Mm09ggbgds 93500900l  369396300LMZ0L:  BHOMOMYOOL  ©IHBobRgdsz0s  BHOMOIo
©@ogLo@gdol Rsbdsdy s 1M93bol IBobRJ30s 9OMO GHIMMOH TgmMgdo gos®ebsdwy.
0000MgMe 3HomIMgdgal 53l 33900L o F9BMYogMdolL L3N LEMOGIY0s. gb bshowo
MROM OIS 046905 26boMo goMmgdmlis3300m 3obgmaz0mgdsdo.

B399 293 gd0LLL Jsdm3w0bEs d9Mbgmdol mmbo Godo:

1. 93069/ /bocaxsbm IgmEObgmds (<2 35, LsdMTom does - mxsbol 93M9d0, WoxzboEgdoL
Do6m3mgdol 4odm3wgdom),

2. Lo BmIoL/3MTYOEFOMEo IgMOBYIMdId0 (2-50 3o, LsdMTom dogrs - 3v9T030 ©o
L9BMbMOO 393900, WOoBLOEHJOOL FoMTMgdOl godm3wgdom),

3. Lo DBMIol/0bEHIMOMIOMWO 3mgOE0MEo IgObgmds (2-50 3o, Lodmdom does -
505 mxsbol (930  dmdgdo, Tood  FmOoL  wogLo@Ggool  FoMdmgds  Lo3mmsmOo
dmbds®m9d0LmZ0L S 2oloY0I®) S

4. ©00/0bEgAMm0MYOME0o IgObgmds (>50 3o, LsFdom does - 9GS MK sbol FzgMo ddgdo,
@oRxLoGgO0L HoMmBmgdol Bsmzwom, 1532IMsM0 JMbTsMYdOLMZ0L s FOLOYOH).

Lomxobm dgm@mbgmdgdo bsliosm@gds d306Mg BoMmomdom (bLydMsermeo 1,5 39), Losg Lsdwmdsm
dogsl mxabob 930900 Fomdmaagbgb. Lydwmswm bBmdol/3MmdgmEowo dgwmbgmdol boldgds,
MOMIgoi ©oxwndbgdmwos Bsdwswm BsMoMdby (Bodwsgrmo 15 35) o bsdwmdsm  doensols
903030 s LYBMbMEMO F/Mdgdo FoMdMoygbgb. 58 MmMo G030l BgMTs SbmGmE0gwgdl bbgs
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Bofowl 0g4gbgdl 3:mdMOL As8Mmls33905®. BsMRgBo MmMo EHo3ol 8gMdgddo 0bGgaMoMgdmwos
3269039 wogLoGgool FoMdmgdol (303¢0. 58 BgMIOOL BEAMSGHIR0S 0M35¢olobydl dzocy
B3l 996000l IR MdYEMdL WogLOEHJOOL Fotdmgdolmzol. 53 mMo GHodol g3gMasl ImEol
39bLb353905  9394oMgds  oxLoEdol  99damd  ImbIotmgdosl:  dbbgowro/0b@gaMomgdmwo
woRLOGJOL
Bmdol/0b@HgaMoMmgdmo  3mIgMHomeo  39MMbgmdgdo  4yoosh  woglodgdol  bofowls

d9m@bgmdgdo dbmmE  0930bm30L  094gbgdgh,  bmwm  Lodswm
33069/bsmxsbM  FgMObyMdJdby s Lsdsm bmdol/3mgMmEome  dgmbgmdgddy, bmerm
Boffoamls 065b5396 o3P MO FoIMgdolm30L. 300093 OO 2oblbZs39ds SB39 93YsMGdS LsHo®Dmm
d9L5dgdEMdYOL. Abbgzo 0bEIYMOMYdM FgMHbgmdgdl 5d300 Tgbodergdermds  dgEbgmds
OE BOMMIBY (>50 39JBHoMBY) sfoMImmb. sbModo 4, B39 993535Lgm bbgoolbgs GHodol

139630L Bsdsm M5MmEIBMdM030 FobolnsmgdgdO.

3bBoero 4: 38G0ob B96HAol H03980L bsdensarm Gompgbrmdiog0 Bsbsliosmgbergdo (bszryomsto dgnsbgboo)

R35JBHMMJO0 ooy  dgody/ QOO Lsdsgseoem/
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0o08mgdmwo 300600 s WMmdm JOMOMIPIQ SEYOMIMN0Z d3BMODY 040Yds, s FBMWM©
Bsfowo gools dglsdy, dgmeg s 3060390 Godol Jowsdgddo. 8306y bsfowo offsGdmagds
030003mbdsMqdoLbm30L.

@olAGOBrIB0s ©s 35FH2BS

30360l oLEAMOdME0S O 35FMMOS JOMOMOPIE bMOE0gEEIds Logswm 35FOHMDOMS
©OoLEBHMOdMBHMMIOOL J0gH S sIMI0IINE0S BJMHTOL GH03DY. 3OMMJ300l dz0MYg bofowo
900l ®30000mbdsMgdsbg (2%), bmwm bsfowo (2%) 094ogds MIMswm©  BJMHIYGO0D.
©OLEAHMOdMBHMMOIOL 5§30  TJBOdGOEIMDS  A9I0GHBME  3mEbowo  mg3bo  L3gE0sEGm©
9mfymdoo 3s64obgd0m. bygowm dmgsFMm99d0L MomEgbmds 45- 95099bL. ollobo doMomss©
39bgool Ggaombdo 3MmBsmdgb s 653 gds MdOEIOLLs s bbgs dFsMmBmgdger MHgaombyddo.
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063)93m0M90w0/30m09M3E0Mo s 063JM0Mmgdo  3gM@bgmdgdo  3MmEwd3o0l o
Boffoerls Lodommdm dm3zsFMHggdol d9d39md0oo Yoosb (=7). FsMmwss, ©oLEMmOdEHMMmYd0
000bMm396 ®93Hol O M3MEIBMIL GOHP0sbsE s F99IYY YoOsb Logswrm Imgzs3M9q0bY.
LOLMBM-B5FGHBYM BSBOYOO 3MBYMEFOSCODHEFOOL FMHZIMO SO0, LOdOM¥)AM IM3Z5FM))O0
3050096 39690 S SHBMOE09Wgd96 F90ymId EOLEMOdEO0SL 0dgMgmTdo, LsTYGAMIMIo s
0d0wobdo. Logowrm dm353M9g00 JoImdab 093dbL y3zgms GHodol 1gMdosb, Iise
doM0MOEIE  bomxsbm s  9JuBgblomGmo  BgMIGB0Eb. dosmo  [omdmgdol  Loddersgmy,
A6BL3MOEGH0MYOOLS O J9940Z0L obTFHIOOLS s TgLodEgdeMdYdOL dglodsdolo, MBROM

Q©O0OEN0Y.

BMOL 39OH0MPO s BsRbwOL (3bgwo 3¢0dsEo S930MPOL A59403gOL, FogMsd BsdmMTo,
396L83MMM90000  YLILHIMWGDBY  (Gmds, sbowo  §gro), TImPbMzbs  Jo0sh  Fswoos
5QR0MMBM030 BHMSPO(30900L godm, 530EMI 3M3GME0SODBI305 Ao¢0sb 0bsTOWEO.

Lod0MIM/bogoerm  IM3oFMggdls s  IPoMTMGdgdL  ImOOL  3mbBoJBHO  JOMOMSI©
A9wgxnmboo bgds. ©OLEBHMOdMBHMMO 3003060 GgMHTsdo JoEoLb ©s 0 YoMEMdl
360003098, BIMIIO0 5MBMEIL FIMSMOL 5300 MJZ3BOL AoLOYOI®. PoIBEs bEYds
2396003900l ©EgL s  IgBgbo  Bowo  sbIMOdLfmEdom, FBgMTsdo.  GHEbDogs00
305BMOTSE05: 56530l 5938 M39MO300L DMLEBHO S0MOEb3s s 9OE bywdg3MMEgdgdo 0D,
3905 00  dgdombggzols, MMy 3OMNYJ3osl  Ly3gmdamzg@Bgdo Yo yemdab.
1396350393900 OLAEHMOdMEMMJOOLYD YoE™mdI6 s 0mMbmzgbh ™9g3BolL LEHIBOWMEmO
5096m00L s batrolbol MBOHNBb3gwymRsl.

J392%2330b bgg0s

3360 {omdmgds, 99x351900L Msbsbdo, 2100 Gmbss 200 ggM3sdo. 3m0MOL 6535000l obslosmgds
3900905 Bsdo 6535000l Jobg30m: 30MPISOMO 25403 S MZ0MIMbIMYds; 3MOMOL Q5403d
Bogowrm 8tm35360990%9, o 3MdMOL goyo3s LosdoM¥AM dm35FMH99dbY.

bogogrm s LsdomIm IM353M9900 00gdgb 3MMEMI300L IsbEMgdom gHMBs s 08539
(5m©IbMdsl.  Bsdomdm  dM353MY)00  YoEIEMmdgh  3MMJ300L  50%-L,  doMHOMOIE
06@ 93600900 8gmbymdgdosb,  Fog®msd  slgzg  9JuBHIbLoEmo  B39MIYd0EIL o
06393600900 s 3MIGMOE0Mo  13gMIgd0Esb. 53 ®3mEIbmdol 25% dool ¥)dswm©
LodMmErme ImdbIsMgdgbDg, bmerm 73% 094ogds LoEowrm dmgzs FMHggdby.

30653000 254035 s M30000mbdsM9gds 439esbg 930609 65350l omdmoyabl. 2% 0yoqds
mdmomm©  I9MObgmdgd0sb s 2% (om3mogbl  3008MbdsMgdol  Mom@gbmdsls
30omIMgdgdol dogm. 019935, LoEswm dm353MHggd0 s OLEHMOdMEMMYd0 1939 0GHMZgd96
093BL 0530308 9B Ms65FIOMIGOOLMZ0L. sdoi o FogM Fgdgbowro MomEgbmdol 2%-ls
030006 dmobdoM9b. MBOM 9B o3, 1030000mbIscmgds 36033690 m3z5605 MOMMGMEo SJBHMOOL
536J30mboMgdoLm30L: 0l 530gMHGOL MOMMYE0 5JEHMMOL LalryMLOMM MBsRMMbMYIS.
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439w 9990b393580, Loowm s LsdomMAm IM353M9900 30MPI306 739MT>d0 80O Mg3bol
d9L5d9gbs. 3MbGOJBHO TYsmgds 4534039l 0bEHIMILIO0EID A5TMIOBIMY. JOMOMSI©
R9MIGOL MM939390 LGOI M/BodoMMIM FMZsFMqd0 3mdMOL Tglodgbo. bobEIHL FgMIGOL
b FOMOYOS BHOMMOL OEES 9b M93BOL 200593565 s OL Y353l LEdOMTM/LoFEM TGS FMHYIOL.
530656LM0 BHOIBBIJ305 00mJdob ymzgarmzol bEgds oo BMwom s Wdwmswmo 3g»dsdo.
BM09H o 063)9M0M90 39gMAsL 56 Abb3z0w OLEHMOdMEHMOL MEMBY3B0s B3630L Lodwswgdom
oMM gl 3OHM399B0 S IDBWIIMWO 0gMls, BsM58 g J5¢0sb 0830505 bgds (bob. 9).

200 farms in total
2100 t production

4t(2%)

8.28 GEL/Kg
Fingerlings 60,000 GEL INTEGRATED COMMERCIAL FARMS Fingerlings 103,159 GEL
10 GEL / Kg Production carp: 189 t (9%) 10 GEL / Kg 21 t(2%)
4

) 8.28 GEL/Kg
na. farms: 10 £ INTEGRATED FARMS.

P
Production fingerlings: 20t

FAMILY FARMS gerling EXTENSIVE FARMS Product : 708 tons (34%

1farm = 18.9 t carp, 2,021 Kg Fingerlings rocuction carp: ons (34%]

Production carp: 141t (7%) Production carp: 1,062 t (51%) no. farms: 15
no. 100 163t (86 %) - no. farms: 75 Fingerlings: 150,000 GEL
8.28 GEL/kg 21t (2%) 1farm = 14.161 1 farm = 47.2 1, 2,021 Kg Fingerlings
743 1 (70%)

| 57tie%) [s23t 8% 1aem)
8.28 GEL/kgl B-28 GEL/kg 8.28 GEL/Kg |

/

3t(2%)
8.28 GEL/Kg

41(2%) 19t (10%)
838 GEL/kg

WHOLESALERS
Purchase 1,062 tonnes
Losses and self-consumption: 21 t (2%)
No. of distributors: 7
1 distributor sells = 148.7 t

266t (25.66%

10.28 GEL/Kg

bob. 9: Cyprinidae/Siluridae gggxs 30l liggds
2.4.2. 30bsOGYgEs 35edsbolss s Bmmbol J39xs330

dodprgdgero s fs6dc98s
3oLIOGYJES  35wdsboll s BMmbol  g39x0330, 3MOMOL 303N EHMOIO  BHIMOMOL
LoLEBHYAOLYD LEOMosE 2obLb3539dM Boffo®dmm LobEgdsl 9x3mdbgds: 35¢obl s bmmbl
3MH9030 BOHE0sb 5, JOMOMIIE, 033MMEH0MGOIE0 300Fd0boMYGdMO Bs339000 33905396.
33963b0 s J306:000 5939 MEBMYIP0D Fdmodzm. B3390, JOMOMsO®, MMbO FHo®MdMgdgo
3035600Lg96 yoIemdqb.

50539 @OML, 96 500b0TbMUL, B drem MO0 ol gobdsgzenmdsdo m&Bs JoMmoveds 33356050
50{gm 35¢0obols 3m3d0boMYdE0 155339000 HomTMgds s 39940wZS JMHM3BME BsbsMDBY, beagnm
093B0b 394300l s Bgmol IFoedmgdgE Mmmb 3md35605L Lodo®mzgeml Ims30Mds8 dmvyfims,
mobmgls fargddo sofymlb 50 mdM030 35HOOLMZ0L 3MdOBoMYdEO 1533900l FoMBmgds.

1533900l BBl FoMM9396  LogMHPITMGOOLM  3m3I35609d0Lgsb 1533900l  0I3MOEGHOMGO
3083560900900, H®MIgdo B3390l JoOMN3g BIMTGMHIIL 5{3W06, s JoeTobols ol BgMHIgMHgdO,
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M0dwgdog B339l dmsemo IFoMIMYdgwo  3MB3s609d0LRsD Yo mdgh. dgdm@sbogro
1533900 99300 F90mEOL  dosmdols s BMOOL  3MmOEJdI0 Fs30 B3Ol LobsdoOHmby.
L5)OMSIMOOLM 33356090l Skretting-Lo s Biomar-li 5§30 15339008 JoMbbgdo, GMIEgdoa
39e0dsbob 1533908l MO0 5§o0dMgdgb. Joedobol 1s33900L bsfowo MMEJgm0Esb T9gdmeol,
009935 899500396Md0m s 33900000 Fobolosmgdegdom ol Fgbsderms  2oblbgzsgwgdmgls
9363538060 939969030 {om3Mmgdeo 3oedobol 1533980Lgsb. Aller Aqua-l LodsbM™ BEGHMsEYR0s
996bmds 2m®do 3 dsMg 0 LIHYMIL s ModEYb0T) MZ3000ILEJIYOEO s m dmgsFMHol
9096 oLAH®0dM305L dgo LodsMm3zgEmls Aslid@od0m. 58539 LEAMIGIR0L 094gbadl slgzg
30035605 Skretting. 3m33560900 Coppens s Biomar 9)3995m@© B9MIgM9dmsb 3935096 o
939956590 Lo{YMd9gd0 56 5J300.

2018 {er0sb Imymagdmero, 35¢dsbols s Bmmbol 13gMdgmgdol 0d3mMEGH0MmGdIMM 533909
59300090900l 305356 3MHMdEGIsl FoMBmoygbl 35eBol sMbgElagMgeo o33 0mo
39OLo, 65053 JoMmzgwo  RIMIIOIOOLMZ0L  0I3MOGHOMIIMo 1533900, 5MOBPYN6
09056M9000, IGO0 25533065,  BJMIGMGOOLmM30L 1339008 bgeEdolsfzMAMdS
©53M30Q90E05 9350 LEbLEMGOOL Bo3obBy, MoYb Fs00 96 59300 Lomsbom Lalisfymdg
Bo90md900 s 5doEH™MI MY IOHWSE )93 b Bs339d0l 4yowgs, YmzgEmM3049MHO© 56
3900 mOHxgM. 9965630l 5MLMbs©M F0MHMDYdO Foggbsll sbYbL Bs339d0L bamOlbBY, Moz
0f393L Bo33900L 30639MBOOL 5G5M3EH0Toew® Joh39b9gdEYRU.

15339008 @b 2oblb3s39dWos  MY3BoL  HBOOL  LGHsool  TJobgEl0m.  FoYIWOMNS,
@oRxLOGJOoL 1533908 Ag@O 3Ts3905 LFOMPYDdS, SYEOWGdI0S JobO OF3Ts3g0s, VDS
woRLoGJOL dolbo  Fods Tggdermom. 1939 AobLLZE3gdMwo  Mbs ogmlb Fsbdo  Fowgdol
0903390™053, M50 BMEOL 98 gBHodby Fowgdol LsFoOmMYds MBOM  FoOW0s. 0y039
39bLb353905 F90b0db9gds Loy X Mol 15339000 S 35¢Tobols bobowrsErols Ho®dmgdobmgol,
139090 LOdMEMM 3OMYJEHOL BoLOYdS. FoM5a, S1900 11533900l YREMM oo o GBoliols yodm,
BMQ0gHmo BIOHIGO0 0536 035390L dolo Fodmyggbadoligsb, Mog, Bmaogdo d9dmbggzsdo, GoLL
ddbol HomBmgdsl. gslldo dzocg 2obbbgoggds dgodrgds 89060869dml 11533900l dEMbOL
90bg30m53. J399mm bsB3zgbgd0s Bolo BgMHTgMYdol Foge Y39mobg oMo godmygbgdmewo
069boLM30L, HMIYo3 299mM0YgbgdmMmes 53 33eg30Lm30L (b0 5).
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3bGo0 5: 333900l s@fgBhoeremds gobs@dggems gsendsbols s bryombol gagxesfzoborzol

093%0ob Lo 1533900l Bmds, 30 gsbso, 936G/ 3y B0, W0/ 3y
3y -> 10y 1 2.09 6.7

10y -> 459 2 1.8 5.8

459 -> 120y 3 1.4 4.45

1209 -> 250y 4.5

2509 -> 13y 6

1OYWY XMAO 8 1.72 5.5

bobosgo

B399 906030 L533900L BsLo slig3zy 2oblb3s3Yds 0ol Jobgz0m, OOL MY 5GS Ol 30MHS0M
003m6OG0M90Mwo (gl FbmemE MBO® oo BgHdgdol Jadmbggzsdo bwgds), Lsfiymddo vy
390053940390l d9d39mdom 99dgboo. Lsdfrbsdm, 56 s®LYdMBL 3MMmIBglombscrmsdmemolio
30303930, O®™mIgeoE Bobol 9gmsbbdgdol dglodergdermdsls Im3:390¢0s.

3M3M0L  ©0MYdIMGdMS 39X 0F30U0  goblbgeggdom, Fodsbols bmaoghmo  gMHbgmds
139305W0HBOMYIM0Ss WORLOGHJOOL FoMTMgdsDY. sbgmo Lobsdgbg dgmMbgmdgdo g3b3zwgds
L5JoMMNZ9 ML LLOZEG0 S LadbMgm bofloerdo. oLsgargm Bods®mzgemdo sOLYdIMEO brmo
150639905300 BB JOMOMSI 5F505d05 Yobesgdw90, JOMNO-MOO 9MH0s5d0 s 0dgMgmTo.
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0}d00Esb 5 LaRMIBYgN0B. 33963bgd0 FgBMOME0s B53035M  3MbEJ0bgmgddo s,
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Lodomggarmdo dbgoglo 3mbGHOMEo o6 bmM3090gds. 3390Ebgdol boGolbo s g9bg@ogs
439wy 8603369em396 36MMdEgdsl Fotdmoygbl, 3065006, 2018 ferosb dmygmemgdeo,
35930l 5M9bHgbEgMGE0 3300 39OLOL 4odM, oo badolbol 3390 Ebgdo 9@ oldgd s
33060 3565 M535¢00 BsFoMTMLBMZOL. SOBYOMBL 0I3MOEH0MYIIO 35¢TIBOL S HOLMIM 030056
d9x35M900L 2563390 49FM(3E0Gds, FoMod ol XM 9O MOl  IBYOROWO BIOOM
39963000 Aol E0d0m.

L5659969 I9MHbgMdYOOL 50 FMMZ0Mds 9dgbocros Fbmerme M599b0dg dmIfmgdolgsh s
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Hatchery
Production fingerlings: 7,920,000 pes (15.84 1)
no. hatcherles: 12

| 1 hatchery = 660,000 (pcs),

t

at
48t
9.5 GEL 87t '
T 95GEL |!
( 07t s

Caviar

| Trout and Sturgeon
! ——— fingerlings to farms

~» Trout caviar to retailers (tonnes)
—— trout to wholesalers

' ' '
| = trout to consumer ——— sturgeon to consumer ' ! =.=.=p Trout caviar to wholesalers
' '

—— sturgeon to retail

' . < y
| =% trout to retailers | =+ =.=p Troutcaviar to final consumption

! =.=.=p Sturgeon caviar
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3969x% 0963 0bS 5 WOMGOMWGDIMS X5 FF0L
LEHOMIGHOMIOOL LBgH™To

¢ 3MMx39L05MdMMOLO FgmsbbIgdgdol bs3gdMds

* 930l 45053 To3900L Bogagd™Mds 193Bol WoMgdEgdol
239DBOEOLIMZOU, 3Bl MMNMHYd0m JoeTabol dgdmbggzsdo

o 1563565 gdEm LoLEBYToL s BHMYbobydOL Bo3EgdMds
93393290 GM0L bgzgHmdo, 2oBls3MmMYd0m Lo339d0L,
3900349853900, 4ol boeolbobs s ©s93509dd0L
Jomboom

¢ LLEEHO 3MBEHOMEO 53O s MYAOLEHMOMYdWYE
30090066 890039960709

® 350050 3s1gd0 BgdooMmm e MHYaoLEMOMGdNE
390000060 99©0035996¢9dbY

* ogLo@gool bo®olbo s gobio

e J0530Mds byl Mfigmdl Lobmgerm-bsdgwmbgm
§o6mHdm9gdol 039MLOGO3ZSE0L

® 9303530000056 056599OHMAWMds (936003530060l
05BoMBy dgbgano)

* 930638039930 LEHOBOEWIMMdS dragrm 10 ferols
2496353c0md530

e Jmbobergmdol 99dmbogerol mby

e Jofjob o Fywob bgerdolsfzomdmds
9339399 GOOLS s LeOBol JgMHBYMdOL
239630006930l 30L

* HMMoBIoL LgdEBHMOOL Ao6305MYdS

® 29MAMIR0YIO IQYISMYIMDS S DBLZsbY
39L013E g0 3GMEYI300L gJu3MGEHOLIMZOL,
396L531M06M9000 boBOwW ol s 3oedsbolbmzgol

* 30G03vIM0 LEANDOWMOHMDS

1530dMMYdYd0

o 3637696305 bbgs IgBmdge 9399690096,
235BL3MmMYd0m MMIgP™ML

® 30300000 353mfi3gMo 3:0DoLob yogwmgbs
GMO0BIBY s MYLEHMODIOOL 3)Tomdsby

e 93009 VOMYOYGOIMS K 9F30 LeBEOl
3919MHbgmdoL bgs LgdEMMHIOMSL FgEaMYdOm,
396L531M0Md00 03060 byEMO™Mb FgsMgdom

o LodMdom doerol LodEoMg e ol IgwHbgmdol
bgdBm®do

® 5M5bELOYMIE0 LogoE™ 3OLO

* 30060L b5309dmds 53353 GHVIG0L
©OMHIIMEGOIMS X 9F30L Tglobgd

® 30L5MEYIWS 35 Tobol, BEbob, 3MBGOL o
@mgdmb bLobEgdowsb godzgzol Mobzo, Mlsg
01698603 9336560 Fywob g3mbolEgdgdby
MoMYnz0000 Bgyozwgbs Im3y3zqds

* 339M3ob 93B0b ©s9350JOYOOL 20390l MOLZO
390MMH0 093D0ob LobyMmddDY

* 3900 093H0b OO MomEybmdol
399mygbgdol HoLIo FoLIMEYJES 35¢ToboLS
Drombob Fo®Imgdobol, Gobsg dmygzqds
MSMYMBOMO DYAs3hs BrzolL 93mLoLEYIgdbY.




* 3m3bso M93%Bol GHOBLEIMOEHOMYdS I306Mg BmIol
30b6390bgHgd0m, Moi LGS MY3HOLMZOL s, SBY3Y,
5006dv)MHgdlL 359ML bsbJoMmol omduloom, dgsto
Bofoes390000 s bgs 35369 s0M9d0m

3 MHMMOm05 00MJOMGdsmd X5F30L {)3erogro
936m30396M BGHEsdo?

3.1.  ©0MgdMEgd5mS K5F30L LEBHMYMIGHMMS s Hobsliffsdo dmbsigdgdo

9306030300  5bswobo 30MEI306 3530060305 BMBJ30MboH  9bsE0Bdo  FoMdmmpqboen
3399d3900b. I 00bo [JoMmdmgds Fgx3oL9dweos 2100 Gmbs Cyprinidae/Siluridae J39x°330Lbm30L
(ob. 2.4.1). sbo 9306y RYMTs SHoMmIMIOL ssbEmgdom 141 GHMbsL, 75 9JuGgblbowdo R39S
ofoMIMgdl  osbemgdom 1062 BHmbslL.  Yzgwsbg oo  [omdmgds  sxgodlotms 15
06@ 9360090 39Mdsdo, GMIGEms Loghomm  FoMdmgds ©obwMgdom 708 GHmbss. smo
06¢)93m0690mwwo 30996300 3gM@BIMds SFoMImgdl ssbErmgdoom 189 BHmbsl. 3ergdsmdol
dobggom, Cyprinidae/Siluridae o®9dEgd50 939X 9F30L BoRE9d30 Fomrdmgdmeo Labgmdgdo
39900909: B3999906030 3OO (1297 BHmbs), by ddws (453 BHMbs), Mg 5TMGO (288 BHmbs),
wedm (21 Gmbs). §omdmgdols s 03003mbdsMgdol MROM IGHIWIMHO IYMBS (35WJJIL?
0dBHmMgdl  dmeol  FoMImagbowos  gbMowdo 8. sbg3zg, GmameE  J390mo  s©obodbs,
©0MJOMYgdsMS XoFI0 500b0dBYds 3OMOI300L MZ0MIMbTsMYdOL / 35BgJgdol 35633909000
InEMEMds. 009935, 00w0s6Mmd5d0, 130mIMbTsMgds 56 M0l 96033690 m3zs60, 0o Fgoagbl
9000560 HoMmdmgdol ssbermgdom 2%-1s (42 Gmbs).

@bGOe0 8: CYPRINIDAE/ SILURIDAE 53952533005 3¢meaBscneyo 356G539¢)@980
sJ@meo ‘ 3MmEMdEo ‘ om3mgds (33) 3JBHMOHMS M5m©gbmds

3Md¥60 871 100
boBrdws 304
GICREHECHISER 0900 53490 194
@wago 14
03000000bFoMxd> 28
oo 1,410
3Md¥60 8,742 75
bdododaers 3,053
93bG9bLonGo BgeBs ®9DOO 5360 1,943
mgem 139
03000mbIoMgds 283
oo 14,160
3Md¥G0 29,141 15
bgewBders 10,176
090M0 5N 6,476
0bGpEoOIOIo 9O @mdo 463
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030000bdo9ds 944
b 47,200
3M0M0 11,669 10
Ugoerdders 4,075
900 5IMGO 2,593
06¢%9pM0MIR Yo oo 185
3089OE0gwo 0300080bBsOgdS 378
b 18,900

39¢0d5bobs s Bmmbol J39x 93390 30LIOEHYIEs 35¢dobols Fotmrdmgds 99x35l90E0s 2700 Emba,
HMIgebsg 9d3bo G030l ggemds sHomBmgdlL. sbomg d30Mg B39Ms SFoMTIMgdL osbEMmgdo 400
Ambs 3m@Eboew 35¢dsbl. Lydmoem HBMmdol BIMIGO0 SHsMmIMGdID ssbermgdom 1020 GHmbL.
439w sbHg bbgowo 39w9mHbgmdgdo (0o 39MHdgd0) dm0sbmdsdo sHo®mdmgdgb ssbrmgdom 450
A5 36305, bergrm 069000900 89MMHbgmdgdo - 340 Bmbsl. 3oLoMEYIEs 35¢dsbols
@5 Bmobol 1393050 BoMYdIMMo FgMTJd0 286 GHMbs Y3BL SfoMTIMgdgb. 39¢dsbls o
bobowswsBy b3goswobomgdmwo Igm@bymdgdo - 210 GHMbLL. Lbgs Ho®dmgds Jsedsbols
939%93390 dm0o3ogL: 39edsbol oxbo@gdo (32 GHmbs), Bmmbol wogliodgdo (600 3y), 3oedsbols
bobowows (15 GHmbs), Brmbol bobowsws (690 3p) s Bymbo (200 GHmby).

0om3mgdols s 1300IMbTsMmOOL MBOM IGO0 EIYMRS (393G 5dBHMMYAL FmEOL
fomdmepgboos bGowdo 9. 1939, OMPMOE J399m® 500bodbs, WOMmYdMWGdsMs K oFIO
000b60dbgds  3OHMOMJ300L M30mMTMBIsMGOOL [/ 456d9dol  JoM33go  IMEMEIMdS. MWYI3Y,
900w056Mmd580, 130000mbTs6ds 56 5oL 360369 m3560, 030 F9o9bL dmeosbo fo@mdmgdols
Q53bEmgdom 1,6%-1 (46 BH™by).

sbGoero 9: gobsGdg s J5endsbols s brobols 939253300 BoJHG980

53GHMG0 36H©EIGHo 6905 (32) 33GMOms
65196mds
0B 3BaOOGO 35e0dsbols roxlods 1,320 .
b5IWOY XMPO 400
93069 39> 3oandobo 5,000 80
L5Tmoerm 39MHIs 3>@0:bo 17,000 60
3935bol bobowsws 100
3oandobo 225,000
QOEO BgAds 353sbol @ogLods, 2,240 2
3000000bFoMxd>
Joandobo 17,000
063936060900 35085bol woxbod, 200 -
3963 300000bFoM9d>
39edobols bobowsws 100
350085bo s Bombo 32000 47,799 6
bymbo 33,000
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39¢035bob ogLoGs, 480

®3003mbdocgds

Dmbol wogliods, 100

03000000bFoM 90>

Bmbob bobowows 115
3odobo o 3odsbo 14,000 5
boBowosws 39¢035bol bobowsws 500

OmamO3 §gbo, 8gOIIOH9dL gLsFoMMYds 3MgoGHO 133900l S WogLoGEJdoL Herom®o
dmbM360gd0L old3059MmB0gdWSE. 1533900l T9dgbs bgds Ymz9wm30mMa©, M3 0393l
932050 B0 55350000 byFOOHMYdL.

3.2. Cyprinidae/Siluridae §39x%5330U 5J&MM9d0l 0mdgd056mds S
9003 M5 Md

3.2.1. ggMdgcgdols 3mdygd0sbmds 3mdMOL oMgdwmgdsms JggxsF3do

33963ob IMGdS JOMOMSIP ObOLIBOZMGOS 193BOL MYoEPOBHF00M S RhIMo botrxgdoom.

OMO3 50060865, Bb3solb3s BHo3ol 093BoL AoLogoo BOLO Foblbgsgzgdmwos. B39MwgdM030
3M0M0 040YOS 9 W55/ 3. UG TMOEsLS O MJOMO 53YMHOL Bobs, Fglodsdols, 6 WM/ 3y
Q5 8 WsM0/3y. MM GHIMMT0 453MHBMOOO 193H900b Y39esbg d30MEPOMYdME0s; dolo
530L0 17 E5ML/33-L 5093L. 839G 0 0b6BMMTo30s 301300 dobsfioegdol Fglisbgd dgmEmBYMdIdL
dm6Hol dmgdmeos sbMoerdo 10.

5060360 mmbo Go3ob ggMHIgdolim3ol yzgmwsbg 860d369wmgsbo batrxos bs339d0 (0b. gbMHowo
11). 50539 ©@OML, MBS 500bodbML, MMI 5930 9dgE FoM33WgMEl s Lobwydl, dgEHgL
d900b3935d0, 05350 BgMHAs 5Ho®mTMYOL, 35BLS3MMMYGO00 I306Mg S 9JuEHIBLOIMO T9M@byMdYdOL
d9000bg935d0, Losg mM93Bol FoMdmgds 0b@gaM0M9gdEos Boddosbmdol bbgs IMsz3swdbmog
bBIOMBMD s FoMTIMgdLMb, BHMIgoa sl Bs339d0m MBEOWB39wYMRL. Bs3zgdol dbmEm
93069 bsfowwo (Lodobwo, bmMdseo) Fgdmol B0dYdsMg  J3996900sb (oMM,
M900Esb) s 298M0Ygbgds JOMOMOI® OO 0bGHJAMOMdMEo TgMMbgmdgdol doge.
LodoM039w ™o, Gy Bgdmo 500b0dbs, 3dMOL Fomdmgds Lo3doME OO s 56 BoFoMmgdL
©O0Q© 39959 O  boGxgdl. B396 doMOMOII©  godMm3s3wobgm 89990 3OM©YIBH900,
OMIJDS3  Yoemdgb/dmobdstgb  ggg®dgMado:  wogbo@gdo, 3000  GHdMOHGOOL
515399 35390Wo, 096B0bo, BoBHMBL3MOGHM  IMALsbEgds (1533900l  BHMIBL3MOE0MYd,
@ogLoE OOl GHMIBLIMOEGH0MJD), 13)E0SW MO GHsbLsEIgwo s GHdMEMYOOL Imgws. MwI3d,
Bodmmzmow 36:mYdGHgdL »db0dzbgwm 500 353050 INEI056 M3MsE30IE boMxgddo.
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Ub3s 296395980 bsfs®derer bsty g0

05 U565

0B3s30 2s5l5g80 CYPRINIDAE (05 SILURIDAE ggxvs 3300

93069 Bg©HIs 0Jb@gblorymo gg®mds
36mEIGH0 6om9bmds | gBmgmmols FomBmgds  B5m©bmds 9OmgME0ols Fo®dmgds
(32) @sbo (GEL/3) (GEL) (32) @350 (GEL/3p) (GEL)

30060 871 9 7,835 8,742 9 78,678
@ depdas 304 6 1,824 3,053 6 18,317
9060 5dMM0 194 8 1,552 1,943 8 15,542
@agdn 14 17 238 139 17 2,363
@oxLoGHIO0 - - - - - -

03000000b3o6Mgd> 28 8.28 233 283.2 8.28 2,345
0000560 FoMmdmgds 117,245

06393m0Mgdmemo BgHA> 063 93m0Mgdrmo 3mgOhEoMmo 39MHAS
6omEgbmds | gBmgryemols Fo®Bmgds  M5mgbmdy 9Omgryeols Fodmgds
(32) 350 (GEL/39) (GEL) (32) 3o (GEL/3) (GEL)

3MOGMO 29,141 9 262,269 11,669 9 105,021
bgedemdes 10,176 6 61,056 4,075 6 24,450
MYJNOO 510 6,476 8 51,808 2,593 8 20,745
wemdm 463 17 7,871 185 17 3,145
@ogLoGIdO - - - 1,632 10 16,320
3003mbdo6gdo 944 8.28 7,816 378 8.28 3,130
0000560 FoH3Mgds 47,200 390,820 20,532 172,811

aboogro 11: 96390980 bsmdgHsgom s6g3sGodo CYPRINIDAE s SILURIDAE gggxs #3800

316740/x89M30b GHodo 93069 0Jb®gbbory®o 063 93Mm0Mdvmo 05?36“”66))0?)363?0
Po58m985 11,449 ¢ 117,245 ¢ 390,820 ¢* 172,811 ¢
039G35029¢m0 bsGx980 3220 44,981 ¢ 164,750 64,365
(bsgembgemo s 8edlbsbeyigds)
@oxLOGIOO 600 ¢ 1,500 ¢ - -¢
09853905 200 ¢ 2,000 ¢ 4,350 ¢ 1,850 ¢
1533990 1,870 ¢ 36,000 ¢ 147,650 ¢ 59,605 ¢
BOBLINOEH0OIDS 350 ¢° 1,081 ¢ 1,350 810
50 FMM30M™dY, bbgs 200 ¢ 400 ¢ 1,400 ¢ 600 ¢
dngs -¢ 4,000 ¢ 10,000 ¢ 1,500 ¢
Ub3s bstoygbo 3,985 ¢ 15,410 ¢ 69,450 ¢ 29,340 ¢
2395Lobogd0 s dofjols 315 ¢ 3,500 ¢ 17,500 ¢ 7,000 ¢
2395boboo
33905 70¢ 3,260 ¢ 8,100 ¢ 9,890 ¢
bgagslo 3,600 ¢ 7,650 ¢ 38,850 ¢* 11,450 ¢
330656LwM0 bobxgdo -¢ 1,000 ¢ 5,000 ¢ 1,000 ¢
8000560 batxgdo 7,205 ¢ 60,391 ¢ 234,200 ¢ 93,705 ¢
3000560 Lom3gMo3om dmygds
Lo bom3gMogom Imagds 4,314 ¢ 60,115 ¢ 164,716 ¢ 88,993 ¢
5853900000 VOMYPOMEYOS 4,244 ¢ 56,855 ¢ 156,616 ¢ 79,103 ¢
9m 900l FoM3o 8,229 ¢ 72,265 ¢ 226,066 108,443 ¢
3000560 LEMm3gHogom Imagds 37% 48% 40% 46%

3MOM0Ls 5 Wmdml [oMdmgdolomsb 393800900 bbgs botxqdos: dOmdol sbsbrmEmgds,
33999, Lobgdfoxzm s 5obsbLMGO bsxgdo. y4zgws GHodol BgMds 0ygbgdl odoMs39dmw
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05659dOMIgdL s, FgLdsdoLO, FOMA0L 565BWeMgds go00gbL y39wsby 360d369wM356
ol Lbgs bobxgdol 353 gamM00sb. ©odoMszgdmwo dOmds, doMOMIIE, 35dM0Yyqbgds
093b3900L 396H0M©T0 5 5HOL OLOEOZIP BEB3MB0YMYIOLS S TB3O3JOIL0 (3bM39EGOOLYS.
5096 gl BodMFom 56 GO MO S 5O FMoMbM3L 13305 IH FMEDLL, odoMogzqdmw
0509535390L  9deg35m Lodom  LELMBEM-153gYHbgM LEBOIMEMO. F5ILIbIYd0 s dofjols
395LOboO  (HMIgoE  Ym39wwm30L 96O ML sfiglgdwo  dMboiodswodg@ol  Boge),
JOMOMOPIQ 39533009005 ool Aoolobsmsb,  dofjol  ox LMD s  [ywrol
23905B5boYdMb.  FobsblE  AoslEbIgdOL  Fglobgd  MBGdM™  dbgowo  AoMmIMGdIgdOL
39000b3935905 LorgdMO.

3Md60L  AhomBmgdger  IgMMbgmdgddo (339, 939 93b0d3zbgEms. (3390l gobool
533356956900, RMEOYMbYd0, 59M9GHMMYO0, 653900, 85009900, Lo0b3WBIGHMOM BHgdbmemyos,
L5063MBdsE3OMm  Bogadmdgdo, LILHMOgdo. GHOdMOMGd0, 0lg3g OMYMEOE  LObMBEM-bsdgMOByM
5608699900l dofs, (339005l 56 goboiol (bob. 11).

0631053069030 56 §oMmTmoaabl  3930@sw-0b@gblome  0b3glBoEosl, doMmomos olobo
©0EbsbL 39F5mdL s Fo0Fo 358t0Ygbgds FoMBH030 IMFYMdOWMds, HrYMMO355 PVC-L doegdo,

39U6930, 3goBEGToBOL dMMNEYd0, 3550 53Dgd0 Fdobsty fywoo.

bob. 11: 3m8Gob Jgokg 0637985730980 bsgsGorzgemmdo

0oL »9g3bol Ho®mdmgdol doosbo dmdPgd0sbmds 40%-1 Mobwrm3zgds 96 509dsdgds. gl
06MLEH®0sL doe0osh dmdgqgd0sbls bool, Mo@sb ghmo ool Lofo@Mdmm sbsbstxo Gdob
9x8mMdIgdl  o9b™mgdom 0,4 oMol  Bmygdsl  sdg3L. b,  MBMIZMGLO®, 0ToMSS
396300Mmdgdmwo, M (omdmgdol  bstxgdo  L53TIM®  EVO0S S FOMOMSIPIQ
0539380609005 153390096 @S FOMAsLsb. Md3s, gMo G393 MBS 500b0dbML: BHOdMGMOL
d9Lyo30L botrx9d0, MMIdT3 990dEqds 2o3wgbs 0dmboml 0639LE0E00L 58MPYdBY, 56 GOl
390035¢0L{0690M0 53 gosbsM0Tdgds5d0.
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3.2.2. 9m353M9900L dmdaq0056mds Cyprinidae/Siluridae §3gxs3300

50b0dbme LggMmdo LodoMmzgermdo 45 Logswrm dm3zeFMg 290Mm3w0bs. Lygswm dmgsFMggdo
3603098 0009096 MO0 4o msb: 96 YoMmdgh sl M300m0Mmb B9MIsTo, 96 Lsdomdm
935369900L56. 99OBIMBd0EB 0930l yozs MBROM 0580 YYXIOM, 30O LBdOMIM
3530 ™d5do d9dgboro. bogoerm Img53MqqdlL, OGmyme 3 Fglo, 4osgm bo3MMsMmo dsbdsbs s Megz5
390554300 93B0 5YHOWMIM0Z dsDBMYGODY, Lo Fo0 MBS A9IObLIMB 3563060l JoMs.
b6 900l 439w sHg 0O bsfowo Impol mMgzbol 9dgbsby, bmem bbgs babrxgdo, GrmymMogss
05925m0mo, bgwaslio, (33905, GOMBL3MOEGH0MYds 9B Lbgs dsbowrgdo  (Bsbmgdo, Usfzsgzo,
596905000), J060ds©00.

56535030 @5 30mMmbIsMgds  FgRolgd s, GMmMEmE dmerosbo mggzbol dGMB3oL 2
360m39630. 80bs Lom3ghogom dmaqds 99x3slgdneos 26,237 s (gbMowo 12), Gsg
09500396L  oob-ermgdom  6.4%-08  IMIYGO0bMBSL.  LEOMYo  Lom3gMogom  sbsModo
fommoagboeros 3bGowwdo 12.

150009 IM FMZ5FMHYgOLS S BJMHTIOHYOL FOOL do05b dE0gMHO 3538060 BodwYsEgdsls 5dEg3L 53
939655369 gdl 306306 F535653905 FoMBMMb BgMHTGMHYdIMB Foliby. Logswm 35FMHMdOL
AL O3Lo, Y39esbg 36033693560 borx 0 353006930 BIMTGO0ID MY3BOL T9dgbolimsb.
51939, Bb3s 5gdBH03mdgd0 doe0b 3353 LoEgowrMm 3oFHMBL, »OMOEME FslTEHDJOI0S JS3OWIO0?
©O0QO. 53 LGBYOMI0 M3 gboE0s 7 Jbb30¢0 LEdOMYIM dMgsFMY. 0lobo, HMym®E Halo, Mg3BL
13963500 OO MOMOI6MBO” YoEMmdgb s 999y 93BL WRM™ Albgow EILLbEgdM
316339030, MBOM o dsDBMHYdBY (MdoEroldo, domvddo) A5O5d3m. 53M0YdE, Y3BoL
196039006 Jgg035mMb 353060930 botrxd0, HMYMMOEsS GHMBL3MOEOL bo)3s30 ©s
5960000, Ho008mygbL botxol yzqgws®g 9609369 m356 Bofforl (bGowo 13). Moz dggbgds
BMd 15Jd0BMBL, OLEHMOBdMEMMOL 5TMEBS JOMOMIIE BsDBMOLS s FFoMTMGdIGdOL
53533069055, 3050 IMbsFowgmdgb ddnm®wgdo @s 30Bbyliol gwMdYEOl Mbsdgdfiggdo.
259my9bgdo  3gdbozs dmoiEegl o Audwd  obdoboli/F30Mg  LoEZ0MMML, MM
S0 FMMZ300005 53HgO0M s J9bABoOL Fofimgdol Imfymdowmdom. dowosbo gogyow3zgdo 1.6
b o®Bg I9BL F9500gbL, B3 9BWMYd0m 1.3 AEb oGOl botrxgdmb gMms 60dbsgl, Hma
L5000 IMZ5FMHYgOL 59300 MAROM OO TMYJdS, 30MY LoEgowrm IM353M9qdL, 19%-Bg 9o
(©55bMgd00 308 smslio Wsc0) (3bMHowo 13).

3bGono 12: bsgsane 35 3GmBol bsm3gtsgora sbgs@odo CYPRINIDAE s SILURIDAE gz9x2s,3380

9OmgrImo 90mgryemols M50 gbmds brgem
}sbo

999mbogagd0/259003900 dmdbdsmgdmgdbHY

2860 @s60o/fgeo 12 23,720 284,640
Udlgerdbars W6H0/Fgeo 8 8,283 66,264
029060 5929650 @s60o/fgeo 10 5,271 52,710
Q22 W6H0/Fgeo 20 377 7,540
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do0os6o 3Om©nmdaos 37,651 411,154
39053090 batxqgdo (bLogmbgero o

9dLobmEqds)

093 Yol Ggligoozs WMH0/3y 368,379
30860, B96HFosb ©H0/33 9 13,354 120,186
Uglgerddems, B9mdosb WMH0/3y 6 4466.3 26,798
09060 582950, BIHI0S6 ©W6H0/33 8 2967.6 23,741
res, R9(J0S6 WMH0/3y 17 212 3,604
3860, bsBoo#de 8eage FHobgsb ©H0/33 12 10,838 130,056
Udlgerddams, bsboorwyde deazs3olgsb WMH0/3y 9 3784.7 34,062
099060 582950, b380029dcr Jrazs Froligsb ©W6H0/33 11 2408.4 26,492
ey, bs800rwyder 8235, 3olgsb WMH0/3y 20 172 3,440
5@ FN330¢0085 5 Fsbsgrs W60/ 3y 2,820
8595695 bsbiraolbogols WMH0/3y 10 1 10
3emslihoz0b Bsborgdo ©60/33 5 200 1,000
Usoremo WMH0/3y 2 5 10
796885000 ©MH0/33 30 60 1,800
OO36L3253500985 (bsfzo50) ©H0/gMmgrIEo 2.7 1,125 3,037.5
bsd®36b3026¢9c2 bsTpsengbob deagams W6H0/Hgero 500 5 2,500
JoGob bsgsbey®Ho ©s60/fgero 1 2,000 2,000
0000560 M39M530vYeo batxgdo 378,737
b9z300 (1) 196599MMmolimzols WsH0/m39 300 12 3,600
doosbo (339mo W6H0/Hgero 2,580
08070560 batrixgdo ©s60/fgero 384,917
903390056md0b 06©03sEHMMgdO

0000560 LomM3gMo3oMm Imygds ©s60/fgero 28,817
1933005 boM3gMmdEG0M Ty ds W6H0/Hgero 26,237
05053900000 OMOJOMWGOS ©s60o/fgero 32,417
9900l FoM3o 6.38
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3bGoo 13: bsdoorrdem 3s3HmBol bsmdgmsgoe sbgshodo CYPRINIDAE AND SILURIDAE gz9x¢s 3300

9HNYMEo 9OmgMEols  Hom@gbmds bgem
aslo

9990b53gd0/394003900 3mdbdomgdegdby
3028600, 354035 bsgoerer 80135309y WsM0/Fgwo 12 69,741 836,892
Uglgendogdams, gogozs bsgsener dmas 369bg @560/Fgeo 9 24,354 219,186
0290960 509950, 3359035 bogsarm 8035309y | woo@o/fgwo 11 15,498 170,478
009, 85900035 bsgsane 8353099 @560/fgwo 20 1,107 22,140
302860, 354035 902dbds989¢» Dy WsM0/Fgwo 11 23,940 263,340
Uglgendogdems, gsgogs dmdbdstr989¢» by @560/Fgeo 8 8,360 66,880
0290960 50990, 3390035 8rdbls®989¢7 by WM0/Fgwo 10 5,320 53,200
05, 85900035 Oeadbdst89en by @56H0/Fgwo 19 380 7,220
do0os6o 3Om©nmdaos 148,700 1,639,336
3965300 batrxgdo (Logmbgmo s
0dLobmEqds)
093 Yol Ggligoozs 1,256,076
302860, B96HFosb ©WsM0/3 9 95,571 860,139
Uglgerdoydems, B9mdosb ©M0/3y 6 33,374 200,244
0290960 582950, BIHI0PSb ©5M0/33 8 21,238 169,904
s, 39(J06 ©M0/3y 17 1,517 25,789
20 F9M30000d5 5 AoboEns ©60/33 7,230
O®56U325H0(98s (bsfizoz0) M0/ gMHmNGWO 2,7 5500 14,850
U5hs6b3026H2 bsdnsngdolb deagams @s60/fgeo 1,000 12 12,000
Jo6ob bsgsbey®o / mgobo WM0/Fgeo 1 4 800 4,800
00560 Mm3gMHs30vIeo bstxgdo 1,294,956
bgg3ebo 31,200
5703539829670 0256590320¢m980 @5M0/M39 450 48 21,600
sbolidgbyo WMH0/M39 800 12 9,600
doosbo (339mo WMH0/Fgeo 5,220
08000560 batrixgdo @s60/fgeo 1,331,376
0033900560md0b 06©035EHMMJdO
0000560 LoM3gMo3oMm Imgds @s60/fgeo 313,180
1953005 bom3gMmOEG0M Ty ds WMH0/Fgeo 307,960
LRMO 9953HJOI0MN0 VOMYINIYDS @s60/fgeo 344,380
9000l Jotrgs 19.10%
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3.3.  335¢m3sbobs g3gx5330L 5g@™MMgdol dmdygdosbmds s 3y®momds
3.3.1. ggM3gMgdols Imdygd0sbmds 35¢rdsbol J3gxs3gdo

39e035bob J39x0F30L JMYgds 539300693900 M93D0oL M950DsE0LMSE s bty gdmb.

OMAMO3 39dm3w0bs, FgMHdgMgdol Aoloyoo Gslio oblibgegzgdrmos gogoazol bgswaolbgs
56bgdol dobgzom (gbMowo 14). d39xs330 ofomdmgdl 999y 3OHM©JBHIOL: 3oLIOGYIs
39edobo, BMmbo, 35¢Tobol oxbo@gdo, 35¢dsbols bobowrsgs @y Bymbol bobowaws.
3OLOIOEGEYGESs 35¢dobo Lod LbZoOLLZS BOLO 0Y0YdS. 30MHPO30M FMIBAsMYdJ DY 499400
39¢035bob (5020 MdM030 dmbdomgds, BIMoLBgd0, HglEM™MBId0) Gslio - 10 Wm0/ 3y. LSS ™ s
Lod0MYIm 33 FM90DY 25400 35¢Tobol Bolio Tgladsdolo 10,5 roM0/3 s 9,5 oMo/ 3.
Ubgoalbgs 39@Mdsly 5943l mIbToMgdgEms goblibgsg9dEo LEMWIEHWGs. BRM® JMb3MYEHEo
500965 dmEgdmeEos 3969306 sbseroBdo. Bgdmo s0bodbero bbgs 3MMm©@gdo 0fo®mdmgds
150632995300 Lofo®dmgddo, 3o¢Edsbols s BmMbol 3MIdoboMYdME 3gMHbgmdgddo, Joedsbols
5 bobowsrols 397Mbgmdgddo. Bmbol g3slio Logoswrm 3FMHMdTo A54o30LLL 25 oMo/3y-b
3950096, bmem dmdbds®gdegdo 0bosh gsbl 30 s®mo/3y. 35edobol worliogdo 0yogds 0,14
W5/ (35¢00; 35¢0dobol boBowrsgrs 100 ¢s65©/3y ©s HBmbols bobowswrs 2500 s6rs/ 3.
0om3mgdol 9Es30 830OHM® MOl 3538060900 LIMIBEMMBM B0BBYLMID s FHMOMHOLEHMW
060MLEH®0LMB. LogsMm3z9mdo GMoBIo LHMSGI 30MMPIYDS, MLSE F9IASE Joerdabols
0oM3mgdol MBsMT>BsMO 3MmBHIB30swo FMod3l. mMBEs, 9953OHMMIWI®, GYIM0HBIBY OIS

5930009009059 390dgds LogOmby 899986sl g bgdGHm®L dmmembgero dmgwrgbgdols
3963005609000 dgdmbggzsdo.

93069 Lomxsbm  8gumbgmdgdolmzol mgaBol FoMdmgds JoMHOMOEIE MOl T3GHJI0MO
d99mbogeol  fgodm, Ubgs  boddosbmdosd dowgdmer  Jgdmbiogswmsb  gMms.  093bol
3003mbdsMgds 3609369eMm356 Ol sLMMEgAL MR SBOL LobYIOLICM MBsBOMbMYdOLMZ0L.
9439wy 930609 Lomxsbm 99m@bgmdgddo (omdmgds ©osbEmgdom 50 sl oMl smfiggl,
mdlbgogbo bofo®dmgddo 30 2,2 Joomb wsmbg dg@L. dbbgowo Igm@Mbymdgdo s Bmmbol
99mMbgmdgdo 3603369eMm356 MMl 05859m09b JE0sb Fo0rdmgdsdo. olobo Labyqdermdgb
0O LsoMIMgdol 93bmT03ME TglodergdeMdYd0m S BMbols s BrMbol boborsgsls
35050 7355900 BDIOBY.
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sbooo 14: bbgssbbzs 39mdg980b bsfsmdeacs bstygdo s bstgserobsgoer gsligdo gsandsbols s bryobol g3gxcs#300

06309 BHMM0

dgomy 5gMA>

36mEIGHo ©5029bmds 9ODgMeEols Fo@dmgds  M5m@gbmds 9OmgME0ols Fo®dmgds
(33) @sbo (GEL/3p) (GEL) (32) @350 (GEL/3p) (GEL)
39¢35bol ogbods 1,320 70 92,400 - - -
L5EIOY XMYO 400 11 4,400 - -
35@Bsbo - - - 5000 | 9.5/10/105 50,404
L (LoBvgoenm
330b0) 1,720 56 96,800 5,000 10 50,404

Lsdmoemm ggMds

00O BgMHds

36HmEvIEo ©5029bmds 9ODgMeols Fo®dmgds  M5mgbmds 9ODGeols Fo®dmgdo
(32) g3sbo (GEL/39) (GEL) (32) 3o (GEL/3) (GEL)
Joadsbo 17,000 9.5/10/10.5 171,484 225,000 9.5/10/10.5 2,238,446
3odabols
bobowsmd 100 100 10,000
b (Lodwgom
3b0) 17,100 11 181,484 225,000 10 2,238,446

06393M0Mgdmmo BgMHds

35¢035bo s Brymbo

3OmEMIGHo ©50200060d 96mgMEols §om3mgds G50 9bmds 9Omgryols Ds6M3m9ds
(3) 8sbo (GEL/33) (GEL) (33) 3sbo (GEL/33) (GEL)

3oe0dobo 17,000 9.5/10/105 171,467 47,000 9.5/10/10.5 469,783
3oedabols
bobomows 100 100 10,000 - - -
bmombo - - - 33,000 25/30 955,830
Dmmbob boboogs - - - 115 2,500 287,500
L (Lodwgoenm
330L0) 17,100 11 181,467 80,230 25 1,713,113

35¢35bo 5 bobomsgs

36MIGHo 50©96mds 96NgMeEols FomBgds
(33) a0 (GEL/39) (GEL)
35¢0dabo 14,000 9.5/10/10.5 140,957
3o¢dsbols
bobomoms 500 100 50,000
b (LodwgoEm
339L0) 14,500 13 190,957

botxgdol  3M6JBHgoo  Lbgoolbgs  GHodol dgmEbgmdgddo s Loob3mdsgom  Lofo®dmgddo
dm39duos  3bGowdo 15. Lsgsendsbg d9MMbgmdobmgol Y39y 9609369wmgzsbo batxo
1533909 ImEOL, 49BBL3MMMIO0m 53 33g30L LosbAIMOTM firrol gobdsgzermdsdo (2019), Moy
39363000 3OO 15305  5MBYLOYMIO  0gm  BgMTYMHJIOLIMZ0L. 0dol  godm, MHmI
15339006 Ho®Bmgdol  LoddersgMggdo  F9bEMEMIos
5QR0MMdM030 15339008 bo®mobbL 9334398 ©99b9gdgb, 39edobols 1533900l MIgBHglo bshowo

5RO MOMO30 1396396MH9d0
00336 G005 MDD s 93MIM3538060L J39969300sb. 306y s L8 sEM BYIMHIZdO
1533908 033MOGHOMOOL  LEHYMOOL  YoMEMdgh. dbbgowo  IFoMIMgdEgdo  SfoMIMgd9b
953565390908 11533900l AFoMTMGdGE  3MB3605LME s LO3MMG 0A3MOEBHL IS MmO
03000639 5foM0mgdgh. 30653000 033mEMEGHOLMZ0L 993390006 Fofirrgdsdg 3 330655
L5F0OM. 80060 IBILMRGI06 1533980 FoMTMoYgbl yzgws bobrxols 65%-l (Lodwom
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396M39d0) o 79%-L  (BMYIOboL GIMHTJd0). 93 M3V BOOLOM, 133900l  vMVBOITSGMOLO
5Q30MdM030 [otmdmgds oMoy bl g39mdgdol Fomdmgdol 99bmwzol dobybL. goggwromo
396OLOL  dgeygmds 96009369eMm356 253cgbsls sbEYbL HoMmBdMgdsBg s Tgbodsdobs BgMIoL
9090056MdsbY.

153909 3300939008  89IRO©  XAMIBRTS  odMO033w0s, OMI  BgMIGOL gz  gomobbdgds
b9wobBEGISLMIB O 56 OB FoEILIbOEL Jofabg s figowby.

3905309 BsboMx9gddo, doM0MSIQ, 399M353w0bgm 139639MH9d0L dog6
d9L5d960/0mbBoMgdmeo 8900 3OMONMIHJO0: WoBLOGJd0, GHMBLIMOEGMYdS, MMAMOEG
bgm30Lb0 (1533900l BHEMBLIMOBHOMYDS, WOGLOGHJIOL  BHEMBLIMOEGH0MYDS), Lofzs30, 3060,
9900353963 9%0, ga9dEO™mgbgMy0s, Goblogdgwro, 350ggd0 s 93BOL BMm3ws. OO BYIMIJIOL
d990bg935d0 535L 9353909, 5939, 0I3MEOE0MGIMO BmMbols s 35Edsbols JgoMmomo (3396M3Ebo).
093s, Bsdmmzwow 360HMm©wYdBgdl dbodzbgrm syowo 3530500 FE0SE M3gMsoE
bs6X90d0. (d0sbo bobrxqgdol 10-sb 18%-09).

sbGoero 15: g96td9(5980L bsadgBsgom 56356080 30bstAY4Iers 35¢rdsbols s brymbol motg8-9cn985095 Jagxco3300

3196g4Bo/8gMdol GHodo 063790530 93009 Ls8egsq0m OO

0396330290 bsGx980 56,708 ¢* 33,109 ¢ 121,032¢ | 1,402,831 ¢

(bsgebgemo s adbsbeyinds)

@ogLoAgdo, 33903bgdo 4,000 ¢ 4,200 ¢ 12,600 ¢ 79,800

0504905390 1,000 ¢ 125 ¢ 1,750 ¢ 11,000 ¢*

33905 49,772 ¢ 27,768 ¢ 95,472 | 1,209,271 ¢

AOBL3MOBH0MYOS, L3930 - 300 ¢ 5,250 ¢* 54,000 ¢

20 F1MH30Mdo, lbgs - 216 ¢ 2,960 ¢ 28,760 ¢

dmgms 1,936 ¢ 500 ¢ 3,000 ¢ 20,000 ¢

Ubgs bstygBo 11,184 ¢ 2,900 ¢ 25,300 & 222,453 ¢

2905LobYd0 s dofiols - - - -

39000Loboo

(3390 2,904 & 1,500 ¢ 5,500 ¢* 67,153 ¢*

bgmgoligdo 8,280 ¢ - 15,300 ¢ 105,300 ¢

330656LwM0 babhxgdo - 1,400 ¢ 4,500 ¢ 50,000 ¢®

08000560 batrxgdo 67,892 ¢* 36,009 ¢* 146,332 ¢* 1,625,284 ¢
31963&0/8gM30l GHodo 06H93®0Mmgdmmo 35¢wdsbo s Byymbo  35¢mAsbo s boBorsews

390530290 bsGyg80 117,233 ¢* 804,674 & 138,264 ¢*

(bsgeabygemo s 8eadbsbryiigds)

wogxloGgdo 4,240 ¢ 42,240 ¢ 20,000 ¢

05099953900 2,250 ¢ 8,750 ¢ 1,025 ¢

33900 100,733 ¢ 716,124 ¢ 110,500 ¢

GMBL3MOEHMYO, Lofzo30 4,050 ¢ 21,600 ¢ 599 ¢

>0 FMM30Mds, Lbgs 2,960 ¢ 5,960 ¢ 4,140 ¢

Bemgaos 3,000 10,000 ¢* 2,000 ¢

Ub3s bstrx g0 28,060 ¢ 97,850 ¢* 18,950 ¢

2900Lsb5Yd0 s Jofjols

2905LobOO

(339979 6,260 ¢ 29,750 ¢ 6,000 ¢




bggaligdo 15,300 ¢ 68,100 ¢ 10,200 ¢
330656L1M0 bobxgdo 6,500 ¢ - 2,750 ¢
Legem 145,293 ¢ 902,524 ¢ 157,214 ¢

FOMA0L  565BEMMYds  35¢Bobol/BMmbol  Fomdmgdsdo botxgdol 36033bgwmdom  dgmey
39964BH0s. 979Bgdol 99bgxdgbEHol m3zselsbMOlom, 35¢dobols FomBmgds 1s3dsm® 0bEIbLow®
OMIL  dmobmgl. dOMIol bostxgdo  99oaqbl  doeosbo  bstxgdols 6-sb  12%-3¢0y.
06329953mMmM9d0b d969% 960 439esBg 9OMT539350005, M5 Y0 353BoMS oRLOEJOL BLF0MPYdS0D
500530560l doge Imgs; 330Mg Lomyx sbm dgwmbgmdgdo, Hmym®s falo, 19350 SbMHIgdgb yggars
L5FMToml O 96O LOFOMOMYOID TFHJIOM OJOMS390E FOIMISL. A5LIBIYdO s dofjols
395LsbOO  RBIMTGOOLMZ0L 56 IBOJLOMGOMWS. BObBLMHO bstIxgdO V353806900
LOM3YOSE0M 3M9OEJOMD b 0639LE 030906 5 BGdOL/06319d5EMEOGOOL BMUsfymda.

35dsbols Fodmgdol 339ms OHMMYo  godmbisggarg3zos. 3390l 29BoEgoL:  93E™Bsbdsbgdo,
533™dobdTY9gd0, 4ol 59M0EHMM9d0, 57)Hgd0, 506 3MBdS30M BoggdmdYdo, Joegdo, Lolifmemgdo,
06329053 ™M9d0, 093BoL  1g3sMOEGHMEMYd0, MJlodgbsGMMm9do.

WOBMOIEHMOH0GO0, 07 HgdoU,

06329953mM9d0bs s d96m0dgd0L (3390008 dgxoligds 439wsHy MO 0gm, MoEAD Nz00mmb
3960  0dgm©bgb  BMLEH  FgnoLgdsb. 933931100 GHwM5Dg
m609bGH0MdMEo  30Mm9dBHol,  COFAD-ob  0bgm®dsgoom, ggMdsbosdo 339ms  Fgoygbl
d99mbo3ol osbEmgdoo 10%-U (Madriles-Helm, 2018). 9Ju3g6@&gdol 335¢001303049M0 Gg30lgds

5396 3gH9d0 Logomggermdo

sbobogl 396mdgdoL bomOLLL s sbio3L, 358mYgbgd oy Toloergdl, 599Hgdol sBs3L. 53 9x3sLgdgd06
299 30bsMY, 03000350 1336590, ™A (339005 MBS TYMHYgMdLIL o0sbo Foedmgdols 3%-
©sb 5%-0009. 139M39MH9d0L 30ge LObYEGdMEo F0BRMGO0 39353 gdo© sILGHIMGOL 5T
056396900900 (3bMHowo 16).

3bBoero 16: 3obsGBYIams 35¢8sbols s brobols wot9deengBsos J39x5330 G9dmbisgsemo s 8rdsgdosbemds

%3960030L &030 063790530 93069 L3y QOO
360305 96,800 (" 50,404 ¢ 181,484 | 2,238,446 ¢*
300560 botrxo 67,892 ¢ 36,009 ¢ 146,932 ¢ | 1,625,284

9033900560md0b 06©035EHMMJdO
3000560 Lom3gMsgom 31,812 ¢ 15,895 ¢ 40,652 ¢ 680,315 ¢
dm 900
LRms Lom3gMoom Imygds 28,908 ¢ 14,395 ¢ 35,152 ¢ 613,162 ¢
05053900000 OMHJOMWGdS 40,092 ¢ 17,295 ¢ 60,452 ¢ 835,615 ¢
90900 o6rgd 30% 29% 19% 27%

%9630l Godo 06393H0Mgdmmo 36%222;(?0 350035bo 5 bobomsgs
36 J300 181,467 ¢ 1,713,113 ¢ 190,957 ¢
doosbo bobxo 145,293 ¢ 902,524 ¢ 157,214 ¢

0003900560md0b 06035EHMMYd0
3000560 Lom3gMszom 42,434 ¢ 840,339 ¢ 39,743 ¢
dmg9do
LBmS Lom3gMo300 Igds 36,174 ¢ 810,589 ¢ 33,743 ¢
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©505)90000 VOOYOIEYDS 64,234 ¢ 908,439 ¢ 52,693 ¢
9ma900L FoMgo 20% 47% 18%

bsb. 12: bstolbols lbgsslibgs 896%

93365600 9ol s7HBob 093bol Fomdmgdol dmeosbo Imdyqd0sbMds doeosh 2sblibgsgzqdwmwos
bb35sLb3s 5dBHMMOLMZ0L (FBOOWO 16). Y39eoHY sds IMTYgd06MdL, b Madood 18-19%-
b, 5093l Lodwmowm gggMmads s 3oedsbol boBoswol d9Mbgmds. dgm@bgmdol gl mGo GHodo
dbgoglos  3OHMMJ3o0lL  WoMYOMEgdoL  M35LIHBOOLOM. dso  [dobs  Lam3gMoEzom
056396900900l d0bgo35, 39dsbols s bobowsErols dgMMHbgmdol LEMsEIH0s YRO™
©03960L0R0E0MYOME0s. 1936 LETMSEM BgHdgOL LOL A3653005MML bobowswol Fodmgds.
Jowdsbol  bobowowsbg  Lodo@mzggarmdo  dmmbmgbs  sMLGdIMOL,  2oblo3MMYdI0m
©OLOLFoMEgdOL MM,

99mMHbgmdol  439wsBg  dmdgdosbo  BHodos  BMmbols s  odsbols  3mddoboMgdMo
d919mHbgmdgdo, MMIgms dmdygdosbmds 47%-L  50fggl. LogsMm3zgemdo  sOLYdMBL OO
39bLb35399980  boGolbol  d969xTgbBHOL  MZsbsBOOLom, Gog  sbY3g dmJdggdl  BgMIoL
9m3990056M05BY.

3.3.2. 9mg3s3Mg9d0l ImIagd0sbmds 35¢rdsbols s BMmbol JagxsF3d0

50 d39x93300 ULododmggarmdo 35 ULogowrm dm3s3Mg 200mgwobs. Logserm  8mgze3Mmggdo
doM0mOEOE dgLsdy, dgmeg s 30603900 MOYOL Joesdqgdol LBobmawrm-bsdgm@Mbym d5BMmdby
09985m3gb. Logowrm  353MmMdol  36M5dBH03s dlg3g odm3wgbowos J394bol Mozt gHgdbY,
39bL53MMM9d0  Lodo®mzgeml  sbogEgo  bofoemdo. Logoswm  dmzs3Mgqado m93blL ™GO
09o6Hm©ob  00gd9b, 306306  BgMHTsdo  dgbyo30m, b LsdOMMIM  IM35FMHggd0LALD.
9990bgMmd0sb  93boll yo3zs MBROM 05805, 30O LYOOMIM  FMZSFMOLYLD. Logswm
33539900 09300 L3N0 (30LEIMbYd0/533500TYd0, Losi CLOBO Obsboggh FMEbowr/sbow
093BL ImIHT>M93GIOLMZOL. BoEIEIM 35FMMBS MOl 306050 b6 Lomxsbm doBbglo s o6
L5MRJOMBOL OJ0M5390v0 Fdobgerom. boMxgdol y39wsHg oo bsfowo 0mgzbols 9dgbsls
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393006905, dbmErmE  dobodserMo  LoblMgdo dool b3y boMxgddg, OM™MAMOOEsS,
3929 0M5Q: 339009, B0bbLOO botrxgd0, BbMYdO, BsOPOL JoMs, gegd@mmgbg®aos.

f00bs  Lom3gMsgom  dmygds  Jgi3eligdweros 20,900 oMo (gbMowo 17), o3 0dwgls
Q5bEMYd0m 5.6% ImIgg00s6Md.

6bGoero 17: bsgsogrer 35 36mBob bsm39Gsom 563565080 0bsGBYIems 35¢0sbols s brombol motgdeemgdsoms J39xs3300

9HNYMEo 9OmgMEols  Hom@gbmds bgem
gdlo

999mbogagd0/9594003900 dmdbdscmgdwgdby
20e05b0 ©5M0/3y 11,5 28,800 331,200
boBogrsems M0/3y 120 104 12,500
bYorbo ©5M0/33 30 1,100 33,000
d0¢0sbo 3hmmdaos ws6o/fgwo 376,700
3965300 batrxgdo (Logdmbgmo s BmdbobmEgds)
93%0b s boBowswol 99llyogs 342,800
25¢dsbo ©5M0/33 10,5 28,800 302,400
bYorbo ©5M0/33 25 1,200 30,000
boDoersems ©M0/3y 100 104 10,400
Bsbogdo ©560/100g 5 100 500
Jots WM0/m39 300 12 3,600
29I 9696805/ fgscro @©5M0/M39 600 12 7,200
deazems WM0/Fgeo 0
00560 Mm3gMHs30vIeo bstxgdo 354,100
b9g301900 - Logwmate 3wds does WM0/m39 0 0 0
80656LvM0 botrxgdo s60/fgeo 1,400
3000560 (339009 WMH0/Fgeo 300
08000560 batrixgdo @s60/fgeo 355,800
0033900560md0b 06©035EHMMJdO
0000560 LoM3gMo3oMm Imgds @s60/fgeo 21,200
1953005 bom3gMmOEG0M Ty ds WMH0/Fgeo 20,900
LRMO 9953HJI0MN0 VOMYINIEYDS @s60/fgeo 22,600
0ma900L JoMzo 5.6%

50 bLEgOHMTo LodoMmzgemdo 20 dsbgowo LsdomMdm dMZsFMYs M3 gboero. LdomIM
3536030L botrxgdol LAHOMIGHMOS M6 8003560 3996dBL 9rwmdbgds: 093Bol dgdgbs s g3bol
G6bL3MMEGH0MYdSs. JOM0MSIE 0lobo MY3BL F9MHTsTo OO MHMEIBMdOM JoIMdIb.
Lod0MIM  IMZ0FM9g00  F0LIOGHYJEs  Joedobols s  boBowrswol  EOLEMOdME00LS @S
3039 3050Ds300L MO BEBGMOBHIR0L 099bgdgh. 306390 9i3mdbgds OLEHMOdY305L dsbsMTo
Uo3owm  8m3536M9900L  LsdMowgdom s  dgmeg - 3003060  FJofimEgdsl  Lsdmmm
9mIboM900olm30L. gl BLEMIGHIR0S JOMOMISE P5FM0Ygbgds »MBI6LIO FMIbIsMgdOLS s
M9LEGHMMb9d0L INPBM3BOL olv3TogmB0gdws (bMogro 16).

bogoem  35FMHmdol  AbaogLo®, Y39gwsbg 9603369wmzsbo  boxo 9o 939380609000
39639306 g3bol  F9dgbslimsb.  9g3bol  Fglgo3oLmsb  ©s39300MGdME0 439w
9600369m356 boMxgdos 9OMA0L 5b5D0Mgds, 59620500 GHMIBL3MOEHOLMZ0L s bofzsgo
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(3bMoo 18). 009430l 300 505B0 MOl FM0sbO FoYyo3900 O HHBEMGO0m 274 SMLO
@oMoL batxo 60dbsgL, GMI Lodomwdm dmZsFM9gdL 59300 MBROM OO IMIYGO0bMdY, 300069
Logom dmgs3Mm990L - 8%-bg 9930, Boa®sd gl dmdygd0sbmds 3mdMOL J39xsF30L Lsdomwdm
935369900L5Bg MBROM IBSE00.

3b®oero 18: bs800rder 353580l bs396s500 568565080 obsGdggems 35¢ndsbols s brombols @o®G9dsemgdsors J3axs 3300
9ONGTY™0o 9ODMEol  GomEgbmds | Ly
Rbo

890mboggd0/259003900 dmdbdsmgdmgdbHY

25¢0sb0, 359035 bogserer dmgs 36998y WM0/3y 10.5 10,000 105,000
35¢00sbo, 3sgo@3s 808bdstgdemnd by 560/ 3y 11.5 15,000 172,500
boBoersems, 3ogogs bsgserm 0mzs30998%9 | ©s60/3y 110 187.5 20,625
doeosbo 3hmndaos @s60/fgeo 298,125
3965300 botxgdo (Logmbgwo s

0 dLobmEqds)

093%0b 99bYyogzs WM0/Fgeo 256,250
bobogrsgms ©5M0/33 100 187.5 18,750
20edsbo ©M0/3y 9.5 25,000 237,500
bspgsg0 M0/ 2.7 2,200 5,940
7568850000 Bs¢rmbo 60/ 30 200 6,000
564560l 5980690 / 8adbsbyr985 WM0/Fgeo 2,000
A9¢9%30260 (60%) ©5M0/M39 30 12 216
0000560 M39M530vYeo batxgdo ws6o/fgwo 270 406
by g3slsgdo - bomomo®m 38s dogrs ©5M0/M39 0 0
doosbo (339mo WM0/Fgeo 3,483
08000560 batrixgdo @s60/fgeo 273,889
9033900560md0b 06©03sEHMMJdO

0000560 LoM3gMo30Mm Igds @s60/fgeo 27,719
1953005 bom3gMmdE0M Ty ds WMH0/Fgeo 24,236
LRMO 9953HJOI0MN0 VOMYINIEYDS @s60/fgeo 27,719

9000l Jotrgs

8.13%

3.4. %509960 9839dGH0 gO™mgbme 93mbmdozsdo

3.4.1. 00609819505 X9F30L 3MBLMEIOEI30S S 30MHEI30MO, 5M30MPI30MO S X STMGO
3535390000 VOMYOIYGDS

50 g39005380 2o0MmM3W0E0 ©FSBHJO0MNO VOMYOMEgds IMOEs3L 53353 GVIMOL 30MSOM
5353900  0MYOMGdSL.  Fggal  HomBmaoagbo  BmbJzomboy®  sbsewoBdo
396L5BOZOMo MO0  J39xsF30Lbm30L.  Cyprinidae/Siluridae J39%5330L X95399MHO 30603060
05353930m0 VOGO GdS F9535L90E0s 15,690,962 (oMo (3BOOO 19). 53 §39x9F30L Mbgbg
bLPBLOEOYOO oG ML odmzmgboero, ool FoILObOIO  POIEILEGHMEMES  FbMEIME
3PomIMgdgdOLmM30L.  BgMHIGPO  0bEOD  FoaloboL  fywwol  sb/s  dofjol  ghmgMeby
3905B5bsEOL BMOHI0M. J39x%5F30L 0563 HoMBMYdd 24 JOWOMb WML 45055 F5MDS. HMYMO3
fobs 539080 500608bs, MM bobxgddo 33900 Yzgwsbg 860d369mmzs60 botrxos.

83



36530990 bo®xgd0 8950039bL 3000560 botrx ol 74%-b, bgegsligdo batrxqgdol 36033690 mdom
99-2 39694BHos (16%).

X90MMO0  ©FSGHJOONO  VOMYGOMIYDS,

LoM3gMHO30M dMmgd0sb (12,628,565).

0390 9Lfows,

0o60ngddbgds  J39xo3F30L  Hdobo

3b®oero 19: CYPRINIDAE s SILURIDAE 53953300 3026be2¢m0@0G98-9¢m0 gb6Goemo (¢mstho)

6®gaM0Mgd
Lsmysbm  gdbdgbbommo | 0b@gamogdmemo POROEOIOIL0 bsgseom ©0MHJOMEXIISMS
3 3 3 3M3gmHE0@o ©obGHM0dBHMMO 3 6
89Hds 89A3s 89A3s 35 135360 X330
36OMmMIGo 1,167,155 8,793,925 6,012,240 1,766,422 11,471,954 | 20,811,318 24,240,494
®39M530090 boMxo 321,910 4,369,443 3,071,250 682,401 8,893,448 | 16,997,070 8,549,532
bgaggsbgdo 359,900 517,533 582,750 118,964 151,155 162,046 1,892,348
30LObIYOO 23,993 262,517 262,500 34,987 0 0 583,997
Bbbol 3GmEgbEHo 0 75,005 75,000 9,996 0 0 160,001
(339, 4,999 129,008 83,800 64,585 36,529 107,131 426,052
dobs Lom3gmsgom 456,353 3,440,418 1,936,940 855,490 2,390,822 3,545,072 12,628,565
Q@ 005G

Jma 90
535890000 845,245 4,424,482 2,940,990 1,084,021 2,578,506 3,814,248 15,690,962
QOO
353 PBOMO 72% 50% 49% 61% 22% 18% 65%
©0OIMd/3OMEIGHO
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39doboly s Bmobol  J3gxsF30Lm30L  XsdMYMHO  F0MEIS0MO  ITSGHJIOMO  VOMGOMIEOS
399835L90390s 14,630,875 0oM53Y (3OO 20). 53 J39x9330L MbgHg 56 sGHOL FsdmgErgbocro
900900 bIBLOOYdO S Fofol QoEILbsO s Y3zgms Lbgs 3mb3MEMMo goolabowo
0535330090905 Fo03Mgdaly s OLEHMOdY(305L006. 060 [o®mBmgds 509dsBgds Tgmey
939%5330L Fo6rdmgdsl, JoM0mMss 030l 4odm, OHMI 5 3OMEYYJ305 YBOM OO MOMPI6MIOM
0f503Mmgds, bmerm gMmgeolb gsbo MBOHM o0ser0s. 3530b, Gm@Es Cyprinidae/Siluridae J39xs330L
360mwdBHob bsdmswwm dgfimbowo gslio ogm 8,28 WsMm0/3y, 39¢dsbol y39wsby WdsO BOLO
0f/ygds 9,5 ws60/33-06 (LsdoMYIM 35FMMBOL BOLO). M3GMO30vI0 botxgdo FgogbL yzgers
3BsbstIxol 85%-U5, bgergzsligdo botxol 89-2 439wsby dosswo 3964EH0s (8%), 0Mdizs 3MdIGOL
0060 gdsLmsb 99000 FOHMI0L sb5BIMEmNds Fbmem@ d306Mg Howl Fomdmowyqbls. 3ol
3965306MHMdYdL 115339008 30O OO Fowo, MOEAD ol dorosd dzoMos Jordsbol
§om3mgdols 99dmbggzsdo.

3bGoero 20: 35¢7F5b0bs s Brybob Jgacs 330l 36LeeroOGYBrIemo 3bEGOO (¢msto)

{00bcos 059590000
sddmGo 36monddo "’30?:2;‘(3@(’ bggslo 3 61:(?)1:;([;1:50 339Md Lsm39Mo3goc 5:2;%%2:;; ©06HJOEgdS/3

| v OBepgd =t Ut Ooudéo
93069 Loy sbm 3,773,095 2,581,610 0 108,932 116,713 965,839 1,191,485 32%
®}96O>

Lodwgsenm gg3g@do 10,429,387 7,129,513 900,665 264,901 391,171 1,743,136 3,299,874 32%
QOO BgMds 4,759,940 3,316,144 206,675 99,561 134,234 1,000,326 1,443,796 30%
06BIaHOMYBM@O 3,797,927 2,614,049 304,489 129,358 | 132,230 617,600 1,183,878 215%
396>

3oedsbol o 10,691,127 5,462,692 407,038 0 177,818 4,643,579 5,228,435 49%
Dmombol 396>

0632905GH™M0 2,279,059 1,828,589 99,360 0 34,848 316,262 450,470 20%
39e0obo o 2,447,970 1,796,543 133,497 68,413 78,462 371,054 651,426 27%
bobowos

Bagaem mgo3 12,729,403 12,001,615 0 47,317 10,139 670,332 727,788 6%
LsdoMYIm dmz53MY 4,892,351 4,438,629 0 0 57,152 396,570 453,722 9%
OGBS 36,253,569 21,622,694 | 2,054,725 718,483 | 1,132,968 10,724,698 14,630,875 205
X330

Cyprinidae/Siluridae d39%5330L 8096 {o0dmddbowro ©TsEHIOOomO VOMYOGds F9IMYOSWOS
35¢3obol/Bmbol 439x9330L Joge Fomdmgdboer ©sdsEJo0m VOMYIVIEGdLMD. J3gxoF39ddo
©59353900m0 0MHYOMEgdOL BoMBMIbsdo Foblibsgs3989dL M8gbodg dobgBo 5J3L. Xx9M gH™O,
3360 Homdmgds Bo3egdo botx 05609, Lo33900 JOMOM IS SAOWMOMOZ50 0fsMTMGds, Jolo
339L0 56 gobobaBMzMYds 3MOLOL BY93900m, bergnm 15533900l boGxgdol 9gx56M©Ids 1 3 M9g3bol
0o68mgdsLmsb  1530om©  OBOE0S. 51939, 3B 5EYOMIMOZ0  TMBobrgmds  Bs3dom
06@9b6LoMs FMmobIsML s GHOMOLEMo dJnmbMzbs dmge 0bEMLEBHMOsDY o6 dmddggdl.
39605 530bs, 3MOMOL FoMmBMgds MRMM 9JlEIbLOMMOs. BgmMg AbGO3Z, 3dGOL FoMdmgdol 303¢0
39e35bmob 8900969000 MRG® bobaMmdw0305 S BIMGMIOL LFOMPYOIM BYIWSEO Bs3oYdOL
95Mmm35. 35¢Bobols Fomrdmgds MBmM 0b3HGBLOMEMOS, IMoMBMIL T3 G9gdbmemmyosl s Hoedmgdols
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36MHm3gbol 3900 (3mbLL, oYL 35¢dsbo doe0sh FMABMB0SMYs Hguol bodolbobs o
&993965GH«m0oL 0F>M0.

9353609908 3m0M0L J39x93300 doeosh 360d3bgem3sb0 SO 353050. FFoMTMGdGdO
653090500 MH»0gMHMdIE LsdME MM IMIbTsMYdWGOM B, 3HM©MJ300L MIgEglo Bofowro (82%)
3o0L  Bog353mm  md09dBHYdbY.  9dgob  godmdobstyg,  2969M0MdMwO TG YdI0MO
006509900l b Mgd0m 40% 0436905 Lod0mIM s Logswrm 3m353Mggdol Jogh. 35¢dsbols
@5 Byobol  d3gxoF3do  5gMIYHgRL  MBOHM  FgBHo  9J300  MOMOYJOHDHMBS  LodMEMm™
9dbds090 90096 (BoH03ME 306HJOMB s MHJLEHMOBYOMB). Tglsdsdols, dsmo fzwowo
05353930m0 oM gdol Fo0dmJdbsdo MRMM Fooe0s. 8tm3530H9gd0 4oosb isbErmgdom
1200 ¢mbs 35a08sbls (fo6r8mgdols 40%), sbs®Bgbo 30 30MH 306 04oYds. LoEsEM s LodoMv)Im
9035369900 J860sb dE0sbo  ©sTsBHYO0MO  VOMYdIMEgdoL TbMEm© 8%-L. TsEHIdOMO
0069000l 439w sHg 3608369wm3560 3mbE0dMEHMOMm0s Brmbol dgdbgmdgdo, Hmdwwgdos
30o68madgb MmO d3005000MGRIME  Bmobl, 91939 BMEbol bobowowsl, MMIgEos
3600369m356  39dbmemaom®  ©s3mTs3905L LoFomMgdl. Fombgsogs 0dols, MM sbgmo
LofoMdmgdol Mom©gbmds d30Mgs (299mgwgbowos FbmEm 6 SLgmo BgMIs), Js00 FoMdmgds,
5953 900mM0 VOMYIIGOS 5 BIPYO0DMDS DoVHE00.

5%

= Family Farm
28% = Extensive Farm
Integrated Farm
= Integrated Commercial Farm
Distributor

m Retailers

7% 19%

bsb. 13: 3065053060 535998000 03989980 3sbsfoergds SILURIDAE /CYPRINIDAE 539:¢5330U sgcheat98l deatiols
3M3M0L J39x93300, 306530600 353 JO0MO VOMYIEgds 04dbgds Lomysbm dgmEMbgmdgdols
(5%), 9du®gbbommo  FgMMbgmdgdol  (28%), 0bFJM0MIdMo  FgObgmdgdol  (19%),

06@ 936060900 30dg9OH 300 39MHbgmdgdol (7%), oLEGHM0dMGHMMGdOL (16%), s Logswm
9m35369900L (25%) dog® (bsb. 13).
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39e3bols s BMmbols J39x9F30LmM30L 30MPIS0MO  TSBHJO0MO VOMYdIGdOL JOMOMSO
3MbGHM0dBHMMGd0 (3e0g05MdOL dobgz0m) 9M05B: 3o¢dsbolis s Bmbols dgmEbymdgdo
(36%), LEAMoEM BgMAYOO (23%), OO BgMHTGdo (10%), 3069 Lomxsdbm gmMHbgmdgdo (8 %),
06@ 93600900 3gebgmdgdo (8 %), Logowrm 353MMds s 3oedobols s bobowswols
390BgMd900 (5% o 4% dqLodsdoLO), LEOOMXYIM 35FMHMdS s LEFsMTMGdO (MMH039 3%) (LwyBsmo
14).

3%

4% 5%

8%
3%

m Family Farm
= Medium Farm
Big Farm
23%
= Integrated Farm
Trout and Sturgeon Farm
= Hatchery

36% = Trout and caviar
10% )
= Retail

m Wholesaler

bsb. 14: 3063060 03 IB000 P0EYBLIe980b §obsfoengBs Fo¢Bsbobs o Brymbob Jagacs 330 sddmBg8l Teatols

©O0MGOME0smMs 0B ¥53F30 98Mm0dds390L Hdobs Lom3dg®mozom dmaqdsls 23,353,263
WMOL MEIbMB0M, M3 38%-056 dmyqdol JoMgsl 0dwrg3s ((I0bs Lom3gMsgom dmygds/Lafo®dmm
botrxo). 8336560 §gaols 5335379 GHMOmOL 3003000 ©sTSGHJO0M0 oMmdMEgds 30,321,837
@sOL  F9o9bL. 3oTobol/BMboL s 3MIMOL J39x 933900 Fo@dmgdbol 59 3063060
©5953930m0 VOMYOEGOOL 48%-15 5 52%-5, TglodsdobO.

X99MOO  ©F5BHJOOMO  QOMPIMEGDS 0L 30MEISOMO O 3M330MPI30MO  TEHIOONO
©06M90E09g00L X530 (FBOOWO 21). 533003000 ©ETHEGHIO0NO VOMYIMGdS EOHOWS©
0om3m0ddbgds  Cyprinidae/Siluridae J39x 033096 (60%, 7,224,067 sM0) @5 30056md5d0
39985698905 11,650,461 565@. LogdoOm39emdo 5335329 GHO00 go8MmdTs390w0 X 5FMMO
053539300 V0MYOMgds 41 972 298 oMl 9500a9bL. bob. 15-Bg 6563969305 30MHI30MO s
3530053000 FSGHJBIOMNO  VOMYPOMEYds MO0 39X OFZOLMZ0L. 9M630MI30M0  9339dE 0oL
d06005@0 b5§oro dmol bgeazsligdBy, 0309930 Ha0bs Lam3gMoEom Bmygds sligag FoMdmaowagbl
0535393000 L0MYdEgdol 360d3bgwm3sb bofoemls (bsb. 15 s gbowo 21).
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18000000

16000000
14000000
12000000
10000000
8000000
6000000
4000000 -
2000000 - -
, 1R -
Direct Indirect Direct Indirect
Value added for trout and sturgeon Value added for siluridae and cyprinidae
W Wages W Taxes Subsidy
W Tax (+) Sub (-) Interest on loan M Land Fee
m Depreciation m Net Operating Profit B VA not disag.

bob. 15: @oFs9980000 @o39823¢980b 35b5foergBs

6bGBow0 21: J3365650 [igerols 533532970 @oMIBIEgBs09s Y3330l
306533000 ©5 5(H330HS300H0 OST3IB0M0 P0IBTS bsgsGoggemmdo

306530600 9839JHO ‘ 363530053060 9539JE0 LsgBmm 989G
0585370000 LOMJOMEYOS ‘

byeaslgdo 3,947,073 3,679,045 7,626,118
3905bb©gdO 583,997 424,766 1,008,763
Lglbols 3OmE96¢;H0 878,484 1,059,719 1,938,203
dofjols 250obobogo 0 1,699,777 1,699,777
(339, 1,559,020 2,624,280 4,183,300
8065 Lam3gHsgom bsdrxo 23,353,263 2,016,827 25,370,090
5853900000

0000 gds SMEOLYM. 0 146,048 146,048
b ©05¢39d0mo 30,321,837 11,650,461 41,972,298
QOOIBYWYOS
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<1%
= Wages
Taxes
m Interest on loan

Land fee

Depreciation

Net operating profit

4%

= VA not disag.

10%
61%

bsb. 16: 95960000 @oG9879cm980 899060 3028369659060 UssG039cmml 3365050 fgemols 5335329¢nBeIBs00

OMamO3 BOom0 16-00096 BbL, 0MgdMEgdsms %5F30L 800560 T5EHJI0MNO VOMYGOMEdS
d0M0MOI© d9y9gds dobs Lom3gMogom dmaqdoligsb. bywasligdo 360d36gcmdom dgmdy
393936055, beaenm Bbgs 3m33tmbgbEHgolL H3eroeo 99od3l 35300 VOMYdIgdOL 21%-00.

3.4.2. {j3e00@0 307¢w056 B0 3Bm©nI@Hdo

053009306 03MM0  bswoBol  BsboGIMPdWI© s  J399bol  g3mbmdozmeo  bMob
0©96¢05303060900LmM30U, 96 A5TMOMZsml OMYIEGIIMS X9F30L 300 Joe0sb dos
360m©dEdo.  50b0dbmwo  godmmzws  bmOME0gwgds  30MIS0MHO @S 3MS30MPISOMHO
585390010 0MHJOEgdOL s96y3MH0TYd0m. 30MHPIS0MO TSBHIOOMO VOMYOEgds 03ES3L
}9MHTYMHGOL,  dm353M9gdl, 39350935393 gdl s  LoEowm  FM35FMYJOL;  3S30MPISOMO
53539000 O0MYOMGOS  v)39300M©YdS  M3JMOEFOM  IBbIOXJIMB 353806 gd

543H03m09dL. 53353 GHVIM0L  0bEMBEHMO0L  Bo30MM3gMli3gddHomwo  sbowobo  grmdbgds
1306566 56g9Mm0TgdoLs O 3OMEYJ300L 65350l VOMGOMEGOIMS K9FI0L QogmgdsBY. gl

3boeoBo bmM309wgds  Bom3gMogom  sbasM0odgools s dsmbo FoMdmygbowo sGbgdOL
390350b{obgdom. LogdsOmzguml 9MHm3bmmwo LEsEHOLEG030L dmbszgdgdol dobgzom, 2019
D9l d399bol a3, sOLYdMYO GSBYOOL 30MHMBYOdo, 49,3 FoOSMEO WOMO 0gm. LbmREol
99mMbBgmdol, Lodyggm 99m@bgmdols s 89093Hgmdol LgddHm®o 08539 Fgl 9d3-b 6.5%-b

d950039b0>.
5339300 GHO0L  BgdBH™MOOL  BLMEMEGMOMHo  fawowo  sGol  Homdmgdol  LgadgbGHols o

(d0M0mo©o©,  Iv)FMT3s3909wo  3OMEYJ300L) 399403900l BgadabGol  ©sdsBJoomo
©06M0MEqgdol  xsd0. 2019 farobmzol, dgadmzgdmeo  dmbszgdgdols o  godmmgzergdols

d0bg30m, 53353WGHOOL f3wowds J3gybol mwosb dos 3MMmEd@do 0.09% dgopobs.
3996256003905  bmM309e©gds  9Ju3gMHGHJOOL  B0gm  AVTMMIEPOWO  KSFMOO  TGHJOOMO
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©06M0Eg00Ls (o9BWMYd0m 42 b sM0) s ALMBWOM 356308 JogH osbYIMOTGOMEO
300560 Jos 3OMEMIGHOL (49,3 OO M) FIRIOEOIO0M. VOMPIMEGOIMS K 9FI0L
53539000 00MGOgdol oo Lmgwol dgmMbgmdol dmerosh dos  3OHM©IEdo
(3,204,500,000 ¢»560) 99535590005 95 Mgdom 1,31%-5. 00MHgdgds0ms X oF30L Lol m-
15399ObgMBdOL  9dBHMMIIOL  TSEJOOPO  VOMGOMGdOL  Fawowo Lmgwol  dgmmbgmdols
LgdGHmOolb dd3-do 0.72%-».

93060303580 06396300l 356396909000 godmom3egds 800560 ©TsEHJO0MO VOMGdIEgdOl
399835000  POMGIMGISMS  K9FZ0L  FNWO0sh  Fodmgdolmsh. domosbo  ©sdsEgdomo
©0MGOMEgds  IMOoEO3L  ©IJ0M390o  dofiol,  IJ0Ms39dMYo  FMMIOL  VOMYOLIEGOSL,
13065B6LME  boGxgdl, goolobogdl, (3390006 o Lom3gMsgom BmyqgdsL. Cyprinidae/Siluridae
939%5330 0689360609005 9306303580 95%-00, M15Y0 godmygbgdmwo 3MM©wYdEgdols s
1533900l “9dgBHGLMBS  SYPOEMIM0Z30  FoMTIMIMIOLSs.  Joewdobols @y  BMMboL  J39xoF30
06¢3)93m06M90mwwos 9OH™m3bme 930bmd03580 52%-00, GYb Bs33900 s 339MOEbo (J30M0m0)
d99mol  M3bmgmosh. Loghmm X330, Lodo@mgzgwml 9336500 fgwol 533539 EGHMGOL
©O0MGOMEOIMS X 5F30 06EJAM0MGOME05 5O MIM03 930bmT03530 70%-000.

3.4.3. 099505 K5330L fgeomo Lsbgedfiomm gobsbligddo

LodoMm3zgeml bobgardfoxzm doxgdo 2019 gl ssbemgdom 14 FJoEr0sMHPO WM 0gm.
9365600 {gerob 533539 GHIOHOL OMYIMOsMS X5F30L Lobgwdfogm 3obsbligddo 3oMHs3oMo
f3eools 35639690900 ©IO0M0s. 30IMOL J3gxoF30L Xm0 Fgbs@obo dgoagbl 583 997
@M. 35¢obols s BMPBOL VOMYIMGdsMS J39X9F30L 30MP306M0 awowo Bobgwdfogm
00X IGHOL 0o bLdo 396 A9TM353e0bgm. FgboBobo Labgrdfoxnm 5obsbligddo doMomowa
dofiols o Hgeol 2osliobs0sb d00wgds. 58 o9BRIM0TGdT0 56 sMOL QsM35¢olobgdwo
533937100 GH9M0L Homdmgdol 67dsMmmM3930, Mo3 005l 60dBsgl, HME Jowgdwo Msbbs MgswmE By
Q505¢05. Bo3o690eo Boggurg 33093900l Jobg30m, 5d@EMMOms 939 umds BydsGmM30L Bl
56 mboL LobgwdfoRmb. B6J30mbscmEmo s650B0EIL 2odmIObscy, 56 sGIGdMBL BMLEHO
9dmbs399900 LYYIBLOOYOOL Tlobgd 53353 GIMOL FgYMHBYIMOYdIOLIZOU.

©5353900mM0 OMHGOMEYOOL 5M530M30M0 Fgbs@sbo Labgwdffonm 1obsblgddo Tgowqbl 424
766 @M. 0go (om3m0gdbgds 0M0ds© ™mM03g 39X 93300, d0MHOMOIE  FMI[MPYdIgdOL,
033MHGH0MmMm9d0L s bbzs 83538060900 LnM30L9doL doge.

©OMGOME0sMS  X9F30L  dnwosbo  figowo  Lobgwdfoxnm  10bsblgddo  (30MI30MO  ©s
3653000053060 913973 JO0L BoM3W0m) MOOL 1 F0E0Mb oMU, M3 BodsMmm3zgeml Lobgwdfogm
00X IGHOL 5BEPMgdoo 0,01%-1s G9oc09bU.

Lobgedfoxzm 53065619380 T9Esbocro fzarowols g 99g35L90s 1939 F90degds Mg MDY B0
0yml 9990 80Bgbol  godm: B3zgbh  asb30bowogm  MHgLGHMOMBYdL, GmymemE  Lsdmermm
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9mIbo9dqdl s 96 30m35oLH0bYOI TFHJIOMO VOMYINGIOL  QoIBObOL (18%),
HMIGO3 390bYdS M9LEHMMBJdOL MBYBY. 49Ms 5T, 1533900, 50 FIMZ0MdOLS s bbgs
Logmbenols 89dgbsi 91939 993990YdMYdS BSBHIO0MO VOMGOIENGOOL goILOLOEL @S 535bs3
3900905 253wgbs IMobObML dn0sb 9bsEsbbg Labgardfogm dorxg@do.

3.4.4. 090 gdoL X330 (3000 153530 M d3esblido

50 33093580 B39b 200m3M0Ebgm M93BoL 083MmMEGH0, MO0 dolo ImEgMEmds dbodzbgems.
d0vbgs350 0doby, M®MI Ls39¢wg 3393900l OML EOBOJLOMPS AO(33S SHYMBIOK BB
(3md60L  9du3MmOGH0) s LBMIbYMMB (oMOMOEIE  Joedsbols s BMMbOL 0d3MOEGEO), 0
653500930L g30L9gds FgmAEgdgE0s. S1939 900b0dbs MYMHJgNMB S OMLgMB J0TM33W.,
053650 15305300390 8Mmbs399900L TgmlodsdmdOl 458m, 00 BogEHmb JOHMs©, HMI 0d3MmOEOL
9353999030 56 5HOL ORIMIB30609390 3B 36560 fyarolis s BLZ0L 3OMEYJEHIOOL 083MM G0,
39O s 58 3mbs399900l 33093580 BsOMZS. MBOM 9B 0E, 033MmMOHEHT0 BOMI0 5JGHMMJdO

39bLb393000056 MO39 VOMYOMEGOIMS 39X oF3F0  2odM3wgbowo  5BHMMYOOLYSD. 0039
3900905 00d35L 3MMIEGHDIE, M0 033MOEH0MIOMWO MI3HBO JOMOMIIE Fogobrwos,

bem 533530 GIO0L  W0MYOMEgdms XoFZ0L 3OHMOIBH0 F0MOMOIIE ©)FwYds39d90
040905, ©OMEML, 033MOEH0MIOMWo 3OHMEYYJ305 040Ids Jowsdgddo; 0d3meME0MYOMEO
093H0 040Yds J39960L MOEIL Joe5ggddo (d0EOLO, B500...) S 56 5GOL Fo@dM®Ygbowro
99650 Joodgool dsHM9ddo s Lmgs. 8 JobyBom, 083MmMOEHO 33093000 Fodmomoabs;
9L dg0dergds OLFOMPIL (3539 Boewobo 8@ 36560 Yol 53353 EHMMOL VOMYOIETNGOS0S
X9F3056  2oblibgs390930L  Asm35¢olobgdom. dombgsgzo sdobs, My As30m35¢olobgdom
39960mb Comtrade-ob dmbsgdms d5Bob, BogsFMMm B5esblo LsGMYMBomos. AFA-L gnsbgdom,
003Gl 00MOWGds 18 Jorombo Ws0s. 033MOEHOL gl VOO YOS F0MOMHPIE FMEOL
39e35bobs s BMbob J39x0F3bg 17,2 b w5600 s Fbmem 330609 bsfowo dmpols 3md6ol
939%933%9 (¥ 1 9ewb @oM0). 35¢dobolls s Bmmbol J3gxsd3zdo dgobRbgzs LyHombmeo
5903000909 9gds 083M6OEH0MYOME 1153390DY.

99b390G0b doge Bo@ 90900 33e30L Loggrdzgw Dby (IBIO™O 4) gooM3zs, MM LodsGmzgemls
936560 fiywolb 0g3bol gdudmemEGo dmwosbo 0g3Bols s Mg3Bol 3HMYFEgdol Foedmgdols
dbmem 930609 bsfowl Fomdmoygl. 35306, Gmas 2020 {gwl mgzBol bmdEols s mg3zbol
369d3H900L Inwosbo 9JudmeE0 9950y)bs b MYd00 7 Ieb 5dd ™ML (Aglsdsdolsc,
4,25 b 33-L), 9336560 fgwol gdudm®mEds doswfos Fbmemmo ossbemgdom 1,7 dwb 39
@MEsML (30560 bHgJL3MOEHM VOGO gdOL 20%), 5649 363 sl 33-L (LogH ™ 9JudmeEol
937 mdol 10%-bg 653gd0). y39msbg 36093690 m3zs60 LogdudmOEGHM 3OHMEYYJE00s oo,
39303900 56 2590bmemo 3oerdsbo. 2020 gl 3o¢dsbols gJudm®mEds doswfos asbermgdood 1,69
9b. 598 MEOLML, B3 360 sl 33-Bg FgBos. 3MOMOL s boBowowol (mGogobsero s
boBowswol 999330 go) 9Ju3memE0 Jo@meo gdudmd@ol Mabodzbgwrm bafols FoMdmowygbl
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(35000 foo 99093BgmdoL JE0sb 9dudm®Gdo 1%-Bg bs3wgdog 30s). JoOmo mg3HBI Mol
360m9d3HgdoL gdudm®Eol 3MMdEgds oo sMIMYRMEMMWO A3B305MGdss. LogudmEOGM
d9L5dgdMBYO0 o505  FYbOMMEos. Jomwo  Fgmg3zHgmdol HoMmdmgdol  dgEglo
Boffoaro, 9obls3Mm©md0m 533539 GHYIMS, 040YdS SPYOWLMOMOZ0 d>BEMYODY. 2obLO3MPOGO0m
936560 {geol Fomdmgdol Loddwsgzmg XM 300093 505D IBIE0S s TSb 56 TJmAE0S 50

dbmEMmE  M9aMwsdo  gJudmOEoL 15305000  3OMEYJBH0  WBOHMBIgWYMRs  5MTY©
5Q0WMdM0Z d5BMHYObY dbIsgdolm30L 115335M0OLO 3OHMEJEHOL FoMmTmgdss.

LogdoMmzgarm gsbogol Mg3bol bmdmEol IxnoEodL s ob deogh sMHOL ITIMIO0EIOIEXO
093B0ob beadEol 033mMOHEGHBY, Jogowoms, 2012-2020 (ergddo 93BF M0l 3OHMMIEGHOL LagMomm
99b3mOEGHTs Joomfios AbmEmE 46 30Er0Mmb 533 MM, bmwrm Mg3Bol 0d3mEMEHds 517 doomb
503 MMl 350090 Fo6ds. 39093BgMdOL bo39FMM IBOEOGHOL 399G OMTS OMYOIEGdST
470 9¢b. 588 M@0 9500005 go9bsoHrdmEo 3gMHoMmEOLbm30L. JsMmvmo dgogzbgmdol
36O BHom 3530OMdOL Fo35M0 3MMIWTs 5®oL dolo LogdudmOGHM VO0MHYdMYdOLS
ImEMEMdoL  5MLEGHIOOWNOHO  39B3005090s, 8sd0b, MMEs 0I3MOEGOL  POMYIMGES O
dEm@mds 890056090000 1GHsd0WMS© Fd9g0dwgds Bs0M3owMl.  ©YEHIGdOLmZol obowgm
B0 4-0l gbGowo 1. gBMMEo 9JudmOEOL 3OMdEGTs 56 MOl ©s353806MHYdMEO
dbMEME BMYoIE I9093HYIMBOL 3OMPOIEJO0M 5FMHMBLM, 5659900 5 o3l 0BgbL IFH3IBsGIO
fgeol 93Bol gdudm®EHol 3MMdwgdsg. 2012-2020 fargddo 3BH3bsMo fgwol mg3zBobs s
090793%9™d0L 3O:M)dEHJOoL 05635 9JudmEmEds Fbmerm 4,2 b 538 EMESMO FJo0by,
beenm 093m6E0L 00090 gdsd ssbErmgdom 20,1 db. 588 Mm@ scmo. d33bsM0 {gwol 093bols
9Ju3mOGH0  BMwEIos  FgHBOMEIWo BB RBINHM369d0L  odm.  Josmo  gdldmmEob
mdgBgbo  bsfowo FoMmBmagbowos 35¢dsbol gdudmGdGom. 3mdGMmOo, bobowsms s bbgs
(350Bsbols  2o0s) F9gg3HgMdOL  3MIMEJBHYd0 (oMo gbl gdudm®mEol  8sB3969dwgd0l
dbmwmnE dzoMgl Bsfowl. Lods®mzgwml 8@3bsco fgwol mgzbol gdudm®EHo boMowgds
Bobogdmbanrm LMW GHMMOL 5651530500 B0 FMOZ5eTBYIMM364OOL 2odM. YEHIWYdoLmM30lL obowgm
bsOmMOL gbMHoeo 1.

3.5. 090 gd30 R5F30L 3mb3M96EBIM0bMdS s
LoEMEbErol¥bsM0sbMds LsgMmsdmMolim 93mbmdozsdo

©OMGOME0sms  X9F30L  LogmEbEolbsd0sbmds  GBoligds  bmdobscrmMo o330l
329830309630 (NPC). 3560@9BH1Io 3o 5ol 03539 39ma®m953009w0 F9HGHowosb s 03539
RO 033mOGOL 96 gJudmOEoLLL Fgbodwm seGHgMbs@og30ol BoLo. 306506 bsErobo
9m0393L  ©O0MYdMEgdoms  XoF3L  dmgwo  g3994bols  BsldBHId0m,  3sMoBH Mo Goliol
396L5BEOZMOLLL B396 3094bgdm LslsDBP3IOM FBolgdl. osbysMm0Tgdol 3MMmEqlo sdmeosbsgl
A6obLBIMOIOL (2oolObOIdO s BobBLMMO B5350gd0) S SBLGIL BogsFMM Logmbgwls s
dmALobYMHGOL LogMmsdmMolm goligdols Jobgzom s 0Yghgdl dos LodsbdMO™ Foligdl bbgs
653500930bm30U.
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35¢3obols 35M0GHIE 0 BOLO (5boEr0/go(3090wI0 35¢0dobo) g53rdbYds 50MBOZEgo 93O M30Ls
@5 06 Jgmol MALb30wglo gdudMmMEHO0MMmGIOL b5dwYsEM BOLOL go9BYIMOTYBL. gl 3oMOEHIGHLO
3obo 1 30ma®odbg 10,1 s®0s. 3MIGOL 35M0EIGHWIWO BLO (5bogr0/go(3090wI0 3MIGO)
39983569305 sIMBsgwgm  93MMm3ol  MIbbgzowglo  9JL3MOEGHOMMGdOL  Lodmom  gsliom
(76390, dMEYsMHINO s BIbgmO). 35M0FEHIGMWO RBol0s 8.28 Mo 1 33-Bg Losbgseodm 2019
farobongols.  NPC  360036900mdgd0  800qdmeos  AFA  3Gma®msdmwo  HBOHbggerymaols
2990yg96900m. 35edsboLbMZ0L s BYMbOLMZ0L NPC Fgxi5L9d)cos 1-53, bmenm Siluridae-bomgol
@5 Cyprinidae-bongol - 1-5, 53 FoMMOMYOL, MHMI  d5HBMO  LEOEYWYMBOWOSE  SGOL
063926009000 b5gMMSTNOOLM dsHBMYGOIBY 35FOMIOL Yym3z9eA35M0 Jgi9Mbgdol 2o0gdg. «bws
0mgd3sl, MH@3  Lodo®mzggmmdo gem3bme  ©mbyby 30MHEI30M0  LdLOWOJdO O SMOL
3900396000, 8o 9Ju3gMFHJITS FodMogzerobgl 0MH0dO FBIMPLFIMOL LEBMOIGJR0SMS 353930,
990005 bLEFMOEIYOL 533l JoOMZ9ger FFoMTIMIGdIGBL, 3mEHIbE0MMs©, sfomb 3GMm©rdizool
339L0. JOMHOMSSE, G ML LogOILIbOM F6350930 BIMAOL FgIMBOZ5¢DBY, 25403900 (OWY-
b 29609dg) ©5 FOMIomo Fgomobbdgdgdo  (oloaddgdol  sMoRmMTsm®mo  Jgosbbdgdgdo o6
9939909056935 3065 L5dgImLogerm  2oslobol). dos MHguIMLgdOL oMgdmwgds (DRC)
Cyprinidae/Siluridae s 35¢dsboli/BMmbob J39x9F3900Lbm30L, Tgladsdobsq, 0.21 s 0.12-5.

3.6. 3s9bo Bs@BM 300b35BY 1

gb®owo 23 930P39690L  doMoms  F99YAJOL  93mbmIogMG o Fobsblme  Bofowrdo
Bs9Myo0dgdmwwo Bs®BMm 30mb3z0Lm30l. W0oMGOMEgdsms X9F30 IMmTRgd0560 s BEYMOOY,
bon  89mdgmol  §dobos dgdmbogerols Lsdobby bodbmro  sEILEHMOYOL, O™  dobws
3990535000 MBIOM OO0, 30006 RSO0 F9IMLOZIWO S MBOM FoMO0s, 30QMY
bemnwol 39MOMHbgmdol bgdGHm®obs. 93mbmdo3MMHo ™M35WlsHBOOLOM, VOMmYdMWGdsMs X5FI0L
0300 56 9GOl doe0sh owowro, doa®msd ob byl »figmdl 300y s bymysbem dgm@bymdol
d99mbogwol  ©039MLogB03s30L s  0639L3H0E0gd0L 4963000560905l Legwol  JgMHbgmdols
Lgd@Gmedo (gbGHoo 23).

3bGoero 22: Bs&Bem dgz00mb3980l d9cogsg60

Bo@Bm dg30mbgs 06©035¢MM9d0 330930
439 5JBHMMob d99mbogswo 9aMsos ©s
dmdygd0560
6530965 30060l §39x53380 geMo s3BHM®ol jdobs
33990560 o Jmg90s
8003505 Lomxobm g3963s: 4,500 ¢
5
cQ1l.1 ©0MYOMEGDINS 39€2> H0300 JO™0b 99bG9bLomGo gg»ds: 56,800 ¢
0239(53029¢0 5635000l (H030
XR5330L s3dBHogmdgdo 063 g3m0Mmgdm@o ggds: 156,600 ¢
3s0080 Bsonemo 06393600930 3009M oo 3g®mds: 79,100
9eHmgMEgdolismzgols ¢
Logoem mgs3Mg: 26,200 ¢
Lsd0mw)dm dmgzsMg: 308,000 ¢
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35¢mAsbols & Bmbols J3gxs3390 gHmo sgBHm®ols
§00bgs dmygds

93069 Lsmxsbm ggmds: 14,400 ¢
Bodrom Lomy sbm 19®ds: 35,000 ¢
dlbgowo ggg™ds: 613,000 ¢

06 gamocMgdmo ggds: 36,000 ¢
39¢0dabol & bmbol gg®ds: 810,000 ¢
LaeogLo®g 063999s@™Mo: 28,900 ¢t
39edobol s bobowsgrol: 33,700 ¢
Logoenem dmgsFg: 20,900 ¢

L5d00wIm ImgoMy: 24,200 ¢

5002653980 8639635 (HO0bs

3M060: 52%

039DSGOLICP0 3odsobo: 29%

9023985/ 807¢70560 ©OMIOMEGOMS X0F30: 38.6%

3G 303)

2908960l Gobos b z3sbgdo gaswe 90mbogswBY IdSM0S
d90eabogerol bsdobby (1,129.5 ), 5350 9gB0s, 3oMg Hdobws
603br9cmo (Gobodsereyo 399mbogso bsbmgem bsdgwyObgm LgEm®Odo

bgcrzsbo, bos®lindm
J200b3600798960, LsdrFse

(435.4 /m»3930)

d9bsdem98¢»mB8980)
00989985005 X3330b 60,393,535 ¢
bsbeagmeaer 36053000
QOOYEI985
99535L9d0 42 BoE0Mb WM, 5J9©sb 23
doeombo dmob Cyprinidae/Siluridae J39x°33%9,
bmem 19 doombo @s®o 3o¢rdsbol/dymbols
J30%°33%9
80¢m0560 @s85(998000 0MBIBrIam980l
00200560 ©335(598000 302030696¢5980:
. 0,
65 Faeowo 54l ©009829¢m985 ©5 3030069690 | bgwgzsbigdo: 18%
2350Lobogdo: 2%
cQi.2 00MJOMEGOI0S
bgbbol 3Gm39b&0: 5%
X933b 98:m-30?
doffol 2o0sbobso: 4%
(33905: 10%
£00b6005 Lom3gMogom Fmygds: 61%
80¢00560 5F3(H980000
©0(9829¢m985 880> 0.09 %
360939699830
29026030,3580 RsBoremanmBol 95% Cyprinidae/Siluridae J39x5330bm30L
52% 35q0oboli/Bmombob J3gxsFzobmgols
bs@obbo (Gorerosbo oy ox
@x bsgBHorer 06993 :009829¢mcads 930260803580:
36O 309) 70%
65 figmoo 53l x bsbmazerer-bsdgeymbger
©0MHJOMEgOIMS SIS sT9JB00
cQ1.3 X533L bergewols 0698907985 beaggerols 0.72%
999Hbgmdol d8m- 99669080 Jdor
do 360259699800
s 23§)0Q)(;253? 1.0 ogrombo wsto,
cQi.4 }QQZB;;I) l?s%;aqqracgog;m bopester goabools Bsemsblbo 30053060 35sLIboo: 583,997 ¢
142 ¢
3065615080 56530053000 gosLaboo: 423,430
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00989985005 X3330b

97630 oc
65 H3E0wo 593 0098985005 x5 330b 18,364,279 ¢
QOMIOMEGOINS 09302690
cats %933 Logo3Hem @0G9BLIe98508 x5 H30b
d5eoblido U535, 362 85¢ms6bo 18 docrombo € (036gngooo)
U596 0832GH0o/ Ox 30%
3OO0 i
360l ;) 5Gd 6038065¢7296%0 33300 1 30¢03sbobomgol
©O0MJOMEgdI0O 309930609690 (NPC) 1 3006M0obmgol
caLé X5330 0.13 35¢dsbobmgol
' Lbogmabaobmbotos | dows Gglbe@mlbgbols 0.21 3mdGobm3oL
6o LogHomsdmMobem @sbsbs@x 980l foemo (DRC)
93060303580
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4 560l ;) 505 93016m303H0 BMPS 063 MmBoM®o?

4.1. 8mbsfogrgmds 0MgdEgdsms K 5FI0L B350

5dBHmM9dL  4oblb353900 MHMEgd0 99300 VOMGOMEGOIMS X9F300. FM3MMDS J0obodosr®
3930965L sbgbl OMYdMEGdIMS KX oF30L FMTomdsBY, 0lg3g MMM 39BMbo 53353MWEGOOL
d9Lsbgd. 3o, 39bmbol LHs@ s8mddngdol G99y, BIOIIMIO0 35¢rEIdEbo 04693056
3965bMM3090Mb 25633900 MboLd0YGdYdO 153056000 Bodd0sbMBdOL 356MbBMB Tglsdsdolmdsdo
9mboygz0b690. sd0@M™I, BgOIGMGOOLM30L  I60d369Mm35605  3oBMbOL  Fgliobgd  3BMdOgMgdOL
50509gd0L 359356000 gobbmMEogmgds.

090l 9n030E0 SOYnBoms© dmJdggdl 3o63005M9d35%Yg, HMMEE 3MIMOL, sbg3g Joerdsbols
939%9339000. dofjol BoLo gobrgen gl 90930 FooboMEs, M3z Tgbodwrms bgasEGH0IMHS©

00mgdgomlb  J39%933990L  g9b30m5M90sbg3. BIMAIOJd0  J3gxoF39ddo 3603369356
9000058539900 5M056. 89MHIJdT0 LOJIGOMdL b53egds Fgbfiggo dows 4o3wgbs dmabobmb

23905093930 gdol domgdol 3MmEgbdg s Y39 WdIW0s oo FglodgdMdYd0 035FMHMb
by xzsbmsb ©395380M900m. 3oedsbobmzol mg3bol 3d30wol 0d3mOEH0MMId0 360d369c™356
B93930965L 9bgb9b 3oeTobob LodsbBMHM BoLBY. dgE0E, 93Pl BJ30OL FooEo BOLOL odM,
39edsbob 439x0330L 3306y Mmxsbe 13gMIgMgdl 56 Fgderosm 193Bol dqlsbsbow LsFoMHm
5096Mm00L M93BoL BJz0ol d9dgbs. g MIMHYMBOMOE S0LsbYds 306y B9MTYMHGdOL Lodmemm
360300l H5MmEbmdsBY.  LsabyM3zgmos sm3fammo, oy MmgmMm 0dmJdgegdl 3Mmmendsnal
RsbBy segnmmdmnzn MabnmLgdal godmygbids (017360L BJ30am0ESb bs33700L SEgNEMOMN30
ofmdmgds dns dsBMabo3al). Mgsmymog, h3gbo nbazmmBsgnnm, Lajosmmzgemmdn Homdmydymo
0193%0L BJ30moa 93L3mMmEDB goanb.

©O0MGOMEG0IMS X9F30 396IMHMWO M35¢LIBMHOLOM HMBLOTYEHMOMEI0S S 855353900 56056
%9330l 800535600 IM53589930. Joeg00 B39 501056 BoOIIEBO o5HY39E0wgdol Jowgdols
360Hm3gldo.  0di3s,  89MBgMdol  mddoom,  99MMbgmd0oEb  FowgdMmo  Fgdmbsgswo
906599 mMbgmd9030 3sbsdMo@  bofforgds. WoMmgdMEgdsms X330 093Bol  IgMMbgmdols
bME05309008 MM obodseM0s. SbMEos300l d90ymdo dglodegdarmdgdol Asdw0gMmgdsd
dgLsdenms bgeno dgmHgmb bgd@m®do sOBYOMEO 3MMdGTgdol Jofimgdsll Jmog3MMdOL To®owo
Mbols 4905943930 gdol J0IMGOMIMZOL. 56 0TsMMYdS Flodsdolo GMm9bobygdo ggMHIghHgdols
15F0MHMYOGOOL IBSITOYMTBOEIGOEIS.

}9MIO0L  MOoMMIMo 3030,  FoblogMmMgdom  Lomxsbm  8gmMbgmdgdo,  goM339ww
03BLHMOMONL  5HYgds  LodsBOH™M  FolgdolL  SLOAGEGHMOOL  MZsLIBOHOLOM.  BodEHOMGS,
M9LEGHMOboOLZOL 96 BsBOOLIMZ0L Jologo Lodmermm  Bolbg  493wgbsl  sHBIBL  BgMAoL
900905M9Mds. s939 SOMBYOMBL MYoEMO SbodgEeos Cyprinidae/Siluridae-s s 3oedobols/Bmmbol
939%53390L dmE0L. 300390 J39X9F30 30MIMPIDS SPHOWMIMN0Z dsDBIMMID ghms, bmerm
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996 ©58M300gdMYwos  BogMHmsdmMolm dsboMDy 1533900L, J306MH0mOL @S ORLOEGJOOL
dofimgdol dbM0gz. 5sligdBY. LogMMsdMMOLM LodsHMM GSBO MBVdMSE 96O BgImJdggdl
39doboly o Bmobols  J39xo3F30L  g3zgws  BgMHdgOdg. RgMIGOHGOL 96O  5d300  9bsdIMO
953565390900l gbodegdemds dmIfMgdwgdmsb s Lsdomdm dm3sFMHggdmsb, oo
9919MHbgmdgO0L Q9. gu OLBIWSBLO FMWS356153900L FLodEdEMdYTo 203wl sbgbl
39050939GH0wgdol Jomgdsbg d969x% 9630l M35 LsBEOOLOm.

4.2. 595390000 0MPOMEgdoL gobsfoangds

Cyprinidae/Siluridae 439%53300, 5J&™©9d0L {j3cr0wo 3063000 ©5EHIO0MNO VOO IOOL
39496580  sbgomos:  Lomxsbm  dgm@bgmdgdo  (5%), 9duBgbbomdo  F9gm@bgmdgdo  (28%),
06@ 93000900 dgmebgmdgdo (19%), 0b@gaMomgdwmo 3mIgHEorico dgm@bgmdgdo (7%),
OLGH®0dYEHMOMGO0 (16%), s Logowrm Im3z0FM99g00 (25%) (bsb. 13).

350dsbols s DYmbol J3gxsF30bm3z0l 30603000  TEHIO0MO VOMYOEgdOL JOMOMSPO
3MbGHM00MBHMM9d0 (3e0905MdOL dobgz0m) 5M0sb: 35¢dsbols s Bmbol dgmEbgmdgdo
(37%), LETMSE M BgMIGdO (23%), OO B9MHTJdo (10%), F30MY Lomxsbm dgMMbgmdgdo (8 %),
06@ 93600900 3gebgmdgdo (8 %), Logowrm 353MMds s 3oedobols s bobowsols
3999606 gmd9d0 (6039 5%), LEBOMTM 35FOHMBS S LEFoMIMGdO (039 3%) (LyMsomo 14).

30653000 ©535GJO0MNO OMYGOMEgds F9g39Lgdw0s 15.6 Ib Wss© ©s 14.6 AEb oMo
Cyprinidae/Siluridae @5 35¢035bol/Bmmbols 439%933900Lm30L, FqLedsdols® (gbGowo 19 o
3bMowo 20). 306330600 FBHIOP0N0  VOMYOIMGOOl  dsbsfowgds dobo  3mB3mbybEgdol
dobggom Bsbggbgdos bBob.17 o b6sb.18-%g, Cyprinidae/Siluridae @5 35¢0dsboli/Bmombol
J39%9330Lm300L, 9L505d0LS.

9560bs0Bgdmwo s IMfY3wso XyMBRIO0L I;eosbo Fgdmlogol bsdsGo - Lomxsbm
9d9®Bgmd0L 99ambiogaeos s d9g3sligdweros 1,444,394 os6s.
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4.3.

4.3.1.

bsb. 17: 30650530650 0305596000 @098rycmgBols 3sbsfoemgds 30283mbyb3gé0l dobgzoo> Cyprinidae/Siluridae
Azaxcozobogol

12%

m Wages 4%

1%

/3%

= Taxes
Interest on loan
= Depreciation

Net Operating Profit

80%

Figure 18: 30653050 535998000 POGYBIemgBol §565f0mgBs 3020326969980 Fobyz007
9erdsbols s Bryobolb gagacsFzolbogols

= Wages

= Taxes

Interest on loan 73%
= Depreciation

Net Operating Profit

(1906005 Bsm3gMs30m 3Mygdol 3565H0egds OMHYdIMgdsmS KSFI0L
5JBH™GOOL dmMol

3060l j30bgs am3gMsgom 9mygdols 3obsfoemgds

f00bs  Lom3gMs3om  dmygdol  Asbsfforgds  doMOMOII©  3mbEg6GHMOMGdIMWos  3MdGOL

©O0MJOMOsMs  J39X9F30L  FoMdmgdol g@edby, oblogmmMgdom gduBgblomo (27%) s

06@ 936060900 dgm@bgmdgdolmzol  (15%), 93s5Lmsb, OLEHMOdMEHMMGIOLS s  Logswm
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935369900 (i00bs Lom3gemoigom dmygds «dbodzbgwm bsfowls (47 % 9Hmo) 56 Fo®dmaygbl
(LOso 19). B0MHgEs35@ FsMO OEO MOMPYEMIOLY, Lomysbm IgmEBIMdIdOL fawowo 50
3obofoemgdsdo  99goMmgdom  F30Mgs.  Lomxosbm  dgm@Mbgmdgdo o  OMEL  1s35dMd96
906599 mGBgMd900L  LolOLsMM MLOBODBMYdsdo. MMM oo, gb dgMEByMdgdo IMS35o
Lobol 1sgdd0sbmd5o 5056 Bsrmnerbo. (j80bws Lom3ghogom dmygdsl olbobo 00gdgbh Gmames
3M060L dmdgbgoolsb, sgzg bbgs LabmBEM-bsdgMObgm s IYsbmzgEgmdol Boddosbmdosb.
93069 99OBgMdgdoLs s Logoerm dm3z0FMggool  MHom©abmdol Bggbo Tgxsligds dgodegds
95HBY 65300900 0ymUs, M5 493e9b5L IMob9bL 0B BMmgdsBY S 30MPI30E T5EHJOOM
©0O0MGOEgdsDY. 9™l FgdmNb393980, OHMOILIE DMAO0IOH BIOAL 593l BHOIMEMGdO, Toa™sd
9999659 ™3900L JoM0SEO LJd0BMBS 56 5GOL 539380600 MY3BOL FoMTMYdLM6. fdobs
LoM39MO30M ImMygds 9535L90vE0s 12,6 Ieb EIsMo.

B Distributor 18.9%
[ Extensive Farm 27.3%
I Family Farm 3.6%

Integrated Commercial Farm 6.8%
Integrated Farm 15.3%
I Retailers 28.1%
Total: 100.0%

65b. 19: fBobgos bsem3gbsgoe Gmggdol 3sbsfoangds Cyprinidae/Siluridae modgexmgbsors 43953380
4.3.2. 35¢03sbols s Bmobols [jdobs Lom3gmgom dmagdol aobsfowrgds

$00bs Lom3gMsEom dmygdol sbsfowgds 39edsbols s BMmbol g39xs33do JoMOMII©
ol 3gmmbgmdol LobEgda®y, @sblozMMGmGdom Josedsbols s Bmmbol IgEbgmdgd by
(43.2%), LYTMOEM BMIGODY (16.3%), 30O MR SHBYO S O BIMTYGODY (mO0Z39do 9%). HOobs
LoM3MO30M IMQgds Fgx3L9dwos 10.7 b WsMs© (LYGsmo 20). 300MOL J39xoF30L I306MY
39OBgMd9d0LYsb 9oblbgsggdom, o5 306y 9MMbgmdgdl MBGdMm dgBEo fowo sdzo §dobos
L5M39MH30M MPqOOL A9BsFOMgd580. 53 goblbzog9d0l F0BYDB0s MB30MsEHIGMdS 11533900l IbGOZ S
39903990L  Gglodergdrmds  gMdsdogg. 1o39wg 331930l ML  gmbds  iIGOJLOMS
390M3gHgdol  3600d36g9wmzsbo  IIM30EIdMEgds ggMdsdo  MIMem©  d9dmbven
9mIboGgdwqdby. 91939 MOOMINW  BIMTSJ0  F0MIS0MO  A59403gOOL  ABsFogd0E6
299M30bsMY, LoEowm s BsdoMMAM 3M35FMggdL 2oBLLZ39dMWO 5EYOEO s TMPGdS 59300
3™ §39%5330056 G906M90000.
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Net Operating Profit Distribution

3/%\\"‘
V¥

5.7%

9.3%

= Family farm = Medium farm = Big farm
Integrated farm = Trout and sturgeon farm = Hatchery
m Trout and caviar m Retailer m Wholesaler

bsb. 20: ffBobos bseadgHspoem 8mggdol gsbsfoengds 2semdsbols s brobol gagxsFado

4.4. byexsligdol gsbsfowgds s alagddgds

bo39eg dMbs399900L  dobgz0m, FMNW0sb0 VOMYOMEIGdIMS RFZOL 2ogmErgdsDy, JMOMOL
d9mMHbgmdgddo  sGogbwwos 545 303y,  asdmbsbwyero  feromdo  LEwo  gobs3zgomol
993035emgb@do  (AWU).  ©sbogddgormmwms  6om@gbmds  goblbbgsggds gwmbgmdgdol  GHodol
dobggom. B39Mwgd6m03, 0bFgblomMo LgHmbol ML, 139MIGRL LF0MEYdS TIEHIIOMNO
98900 9B MYd0m 2-3 M30L 496303 MdsT0. DMP0gMmo 38s 9odwgds s1g3g 0gmb cmxsbols
093600 (Bmyoghom 890mbgzgz580 BsDBEIMGgdso 3/Fgdo Fgodegds 0yz69b boogliogqdog).
999000030 0565336OMIgdOL HoMmEYbmds BgMHdsdo dgeygmdl 1-sb 5-0g (gbOHowo 24).

sbGoero 23: Gr3dpdol GomagbmBs Syprinidae o Siluridae gggacs 3060030l

}9M30bL Bo3o ©500096md> 09853005 Momgbmds 1 ggHdsdo by
5¢0530560/0Mg
(8 bo»
©rJ30/2200)
®390do)
dmdogo LgBmbr®o ddgdo dmdogo bgeaslier
8w98539d0l (bs8eydsem 3350x8030M0  (mxsbols
©5096mds ©3980/ffgmofjsdo)  3mdszgdo $936M9%0)
bacrygobm gg®ds> | 100 1 0 0 05 39,600
9db@E9BLonGo 75 1 50 0 1 43,350
39605
0b@GHgamomhgdmmo | 15 5 75 0 0 20,925
39605
0b@BHga®momgdmeo | 10 1 50 0 1.5 7,100
300963090
39605
Logowm dmgo3ey 36 1 0 0 13 21,859
©OobEBHModYEBHMGO | 7 4 0 1 1 11,088
b bodwgdom ggdo Cyprinidae/Siluridae §39xs3300 145,572
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350035bol 0MGIMYdMS K 5F30LM30L Fo09e0 FMmmbMmzbols LyHBmbol 3gMomo, OHmymes fqbo,
9bEMmgdom 1-2,5 1395, Mol EOHMLSE BoFoMmMms ©sdsEHgd0m0 BTGB, 25BLS3MNMGO00
©O© B9MIGOdo. 3993030 MsbsFIMMIEGOOL MOMEIbMds ggMdsdo IgMygmdl 1-esb 7-0g
(gb®oo 25).

3bB0er0 24: 35¢005b0bs o Bryobob JagxsF30b 829853005 GsaogbmBs

%96Gdob Hodo 65030096md> 0985305 BGM©9bmds 1 gg&dsdo Ligem
500530560/
©) (8o
©®gdon/22
S Qe o0)
dmdogo LgBmbm®o ddgdo dmdogo mbgeaslie
39353900l (bs8eydsem 335C0803E0MOO (e 5bols
M5mEgbmds  mggdo/fgerofjswdo) 91353900 $036g%0)

93069 BgMHI> 80 0 0 0 0.5 10,560

Lsdmoem 3gmds | 60 2 30 0 1 49,320

QOO BJMHI> 2 7 30 3 0 5,340

063 gam0Mgdwmen | 20 1 30 0 1 11,160

0 393>

3o¢dsbo s | 6 6 30 1 1 12,852

bymbo

39e0dobo s | 15 1 60 0 1 8,820

bobogogns

bosewoglodg  (2x | 12 1 72 0 0 4,032

6obg3560)

Logoam 36 0 0 0 13 12,355

9035369

©OLGHMOdGHMG | 20 0 0 0 13 6,864

0

b bodw)dom 9980 35¢dobol s boBowswol J3gxsF3do 121,303

515439 ™s  LOYOOM  MOMEIbMds, MMIwgdoi IMbsfomgmdgb MoMmgdmwgdsms xs330d0,
399856998905 EsbEMgdom 1000 55305650, Bosd gl BoB3969090 TgbodeMms MBMHM FoMowo
0ymb, 09 565¢00BTo 25035 olfobgdmmwo 0dbgds MLEMMBYBOL Joge 25HgEo 5653063060
L53MTom (L4dMW MM FMIHBA>MGOGd0). 5LIBOTBSZ05, BIMT QU Qo56gM0TYds 9B3vAdbgds TbmeEm©
L 4965339009 IndMog9 399353005 933035gbBL, Groz 085l Bodbogl, HmA 3093 MBO™ g o
505305605 BoMM0o, G090 BmyogHmo domysbo dbmemo Bobgzs® 206533900Bg Fwmdomdl.
MR IBMO0 IOMB5 65Hg356 256533900Bg 3MTomdOL B030vMO Fo5¢0m0s - bdo® F9dmbggzsdo oo
5J300 bbgs doMomso Lsdwmdom s 930l [omdmgds Tbmmm@  mysbols Jgdmbogwols
0535393030 {4oMMo (35¢0Bobobs s 3MdMOL I30609 B9IMHIGOOLMZ0L). LsdmBsm dserol gl Hzerowo
56 560l 99608369 0bsdgHbgmdol s Lmgwol IgmMbgmdol dgdmbogerols M35 lBEOOLOm.
©O0MGOME0sMS K5F300 Joegdo 30609 MomEgbmdom 39dsmdgb. olbobo doMHomssw Fdomdgb
LoogLoEggddo s LHEI™ 35FMHMOSJ0. 39, 5900 MBOHM FGEHO© 50056 FoMdmygbowo
OLGH®0dM305L5 S 3MIGOF05W0D(30580, M) 30 3530M35¢oLHobgdm  MLEBHMMbYdOL doge
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d9LEOMWYGOM 5M530MEIS0MO0 bHFMToML. BMYOIOHM O FJOHTSL 939 39ogL BV EHIOO S
9000036900 s 9L9b0 OO JogdO 5M06.

B3960 ©5330603900m, LOVIO 256533900000 LTI Gd0 009096 bgeg3slls 300-sb 800
WoMdEg 3900, Y439waDg  393MEIgdYo  Ggdmbogeo  W0MmYdMEgdsms  XSF300
565335¢05303099M0 dOMIoLm30L F9o96L 600 o®. bywnsligdols dglobgd MRM® @m0
06g3m®ds300 39905 LeEosy® bsfoendo (mogo 5.1.1). 9Gmdol sbsbEsm®gdols dbGmog,
mM039 J39%533L  9hmbso®o fawowo Fgodzm bgwgzsbol mEgbmdsdo. Cyprinidae/Siluridae
939%95330L 3arowo bgwgsligddo 1,9 9gb sMl 99oagbl, bmerm 3serdsbols s bmombols
©OMHGOMEGOIMS X 5FZ0LS - 2,05 Aeb oMU, 300sbMdIT0, WOMYOMEGBIMS K 5FZF0 49IBLOOEO
bowgsbo 3,95 dwb @Ml d950p9bL.  goobowo  bgwgsligdol  gobsfowqds  MBGdM
306309GMWs© 5MoL sbsbwaro bob. 21-Bg. 3owdsbols s Bwmbol J3gxs3zdo B39b 9936086900
™I DMQ0gHm 5JGHMML boerrsbl 5O Mbosh. Hmam®E Fgbo, gbgbo 5™ s 39Mwo 3oGmgdo,
609003 399950096 Lomxsbm 96 Lads®GHbomMm 30Bbglido (Logswrm 35FMHMBS, Lomxsbm B9™MIs,
150009 IM 35FOH M), Lo BYEGBIBL 56 MO, FoEr6d, LToR0IMOM, BMJdSL bsHOEGd9b.

Trout and sturgeon
Family ~ Retail,  \wholesal Retailers
Farm, 0% , 0% er, 0% 9%

Cyprinidae and siluridae

Family
Farm

Trout and
caviar,

6% Integrated 19%
Hatchery, Commerci
% " al Farm
Trout and / Medium 6%
Sturgeon Farm,
Farm, 44%
20%
Extensive
Farm
Integrate Integrated 27%
d Farm, Big Farm, Farm

15% 10% 31%

050. 21: DIEAPRSBIOOU FSOSPOETIOS SHHAINS 0eABOL

565335¢005303099M0 3993030 3T53930 Y39esDg 3930391900 BsdMTom 39BIRMEO0Ss MO39
939%53390 (0b. sbsMIMO 7). 35¢Bsbolis s BIMboL J39% 93300 565335 0R0E30vMO 3I035©
5306539090 3595353900 009096 B 0sbo LobgERsLM BMBbEOL ssbemgdom 88%-L (1.8
doombo s6M0), bowm Jowgdo o6 FoMBmoygbgb 9Mdo39ds© dImdNTsgg 3gOLMBsEL.
OHMYd0m 3MDB03090DY 3963390 H5MEYBMBOM Joeos YOO S FOMHOMIIE OLObO
©3bsMBgBYdL gbdstr1gd0sb Bsdmatol 39M0m©do, MHMEILSE bgds 35edsbol J306000l 5¢gds.
39e35bob J39x03F300 gosbsfowqdmwo bgergslosb 2% dmol Jowols MHmgdom dOMIsHY,
bogom 5% - 359535306 @OMYd0m0 FOMTSDBY. 96 MOl 250M3gboo 335¢0ROE0MO Jogro
05659d0MIgdo, bmwm  335oxgoEo@o 35953530 8853900  JOMO0MOEI©  FFomdgb
9969x 9O LgggH™do.
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Cyprinidae/Siluridae 439%53300 565335¢0x3030M0 @I035 dMmIMTsgzg 059353900 0©gd9H6
3000560 Lobgexzslim BMbOL b Mgdom 92%-b (1.7 dowombo s®o), bemem 3E)EOHMdOMO
bJgbol dmdogo 39853900 9O  @odmzwrgbows. ©d  3Mmb3MgGHME  J3gxsF3do  9I035
5706539399930  JOMHOM IS 56056 bgeoom dIOMIggdo s 9339w900. OHMIO0O
396LMbso (MmO E 3585353900, S939 Jowgd0) 00gd9gb Lobgurgslic Bmbool Fbmemeo 7%-U,
5096 35000 15 F0MHMGdS YOS JOMOMIWH MJ3DOL 5TMFJMHOL 39MH0MET0. 35¢obols J3gx 3300
Lobgergslm gmbosb MMmgdom dmdMdsgg Jowgdo 0©gdgbh @osbwmgdom 1%-l, bmerm
OMYd0m  IMFMdsgg 9505353900 - 6%-L. 9O ogm 2odm3zwgbowo  335¢0R0E0MOO  Jowo
05658960 3gd0.

933937900 GH9IOO0L 056 0MYOMGdIMS KX9FZI0 OBEMGIOM 48 5B WM Aobsfors
Jowgdl Mol (1.2%), bmwm momddol 3.9 dowombo M0 gobsfioars 059535390%Y. v

3930035¢0b{j06900, M LTS M OGO bgEgsLO OHMIOOMO Jowo Fwds3zgdolmazol 27.5
W05, 3030009000 IbEMmgdom 1750 Lsdwmdom @Il 9o  oMYOMEGdIOL  KXoFI0L
3965309030 BsOI0Y)0 Joargdobm3zol.

4.5. 3s19bo Bs@Bm d9300b3zsbY 2

LM E05IMHO S 93mbMT03MMO MZoeLEBOOLOM, 063 HOMOHMBS 56 SMOL M BEMMBblzgEymzoEo
©5  ©53sbobxgdmmo  0bxm®Iszos  (39Mdm,  1533900L,  J30M0mOl s OoRLOEGJOOL
1596M05dOHOLM LHOSBOM BoLOL TgLobgd) MoMYMBOMsE dMJIYEIOL Joeod0Ib WS B>BMYd0I6
dm3mMgd0m dY0sMg Lompsbm I9m@bgmdgdls s BgMIGdbY. dobgszs s3ols, ggMAoL
39036 QLYoo GFoliol Howro Lodmemm Bsldo sMLYdOMO0S, MoE BBZS dgEMMGOOL (LoEowr ™M ©s
L5000¥Im IM353M9900) 3069 M3MEIbMdOM 50bLBYdS. 296gMEo MZswlsbMolom, dB3bsero
Dgaols 533539 GHMMOL  0MGOMEgdsms K9F3F0 Joegdol d3oMg Momgbmds dwdomdl s,
OmamO3 BBL, 3FMHMdOLS o Bs0B3MdsGHMOM 15ddosbmds 8603369 m3z5605  Joegdoliomgol
Lodwgdom Jgbodergdemdgdol 9gboddbgws (gbMowo 26).
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b0 25: 06000255980l G9dsxs8989emo bHboemo 2-g BstBe 8gz00m30b00bz0l

Bs®Bm dg300mbgs 2: 5HOL vy 0b60353HmMgd0
365 93mbmdoz Mo B
063 boneo?
(29605 3sg69b 3sbeybo
beagoseney®o sb6s¢nobols
J9c09898 b9 @39H06m800))

CQ2.1 | Mmym6 boffocrgds | ©@0Mgdegdol aobsfoergds 053539000 oMYdYgdOL
999mbsgoco 25% 8904gdbs Logsem 353OMmdOL
©OMYOYGOIMS 5 OLGHMO0dwE00L JogM
X5330L 5JBHMEOHIOL 75% - LobmEm-LodgmObgm
dmeol? 99@HMM9d0l Jog

539630l Jonewosbo Ggdmliagso 16,346,997 ¢
©0MBMEgds0 X5F30L dnrosbo 3,947,073 ¢
Lobgeggslic g3mbo

35Ma0b5¢r0BYdEo ©s dmfyzeso 33oMg B39MIZOOL Fgdmlbogswo
X23998930L dmeosbo dgdmlssgsemo 1,422,192 ¢

CQ2.2 | Mo go3wgbsly sbgbl | Bgdmlssgemols gobsfoergds sd@m®gdls ob. bsb. 17 s bob. 18
o630l LolLEgdgdo | BmGols
999mbogerol 30630l 3sMmb gslisgowo gslsols 35¢dsbo: 10.1/11.5=87.8%
3obofowgdsby fowo Lsdmenmm golsdo (%) boombo: 25/30 = 83.3%

Cyprinidae/Siluridae: = 8.28/12.18
= 80.5%

CQ2.3 | Hrgm® 6oL Ls3mBsm 5ROl GoMmEYBMBs | Lodwdsm EJIOOL MomEgbmds
39050 gd o 3498 | (mxsby®o, m30m- ©s FmETsEGo Cyprinidae/Siluridae
doqns ©3b5J0gds) WOMmIOMEGdIMS  RSFZ0L J39x°330L0300L:145,572
©OMPMIGBIMO Lbgsslibgs bBoogdby
x53380? (8:9008030/ @HMIBOMO, L878om EEYIOOL OorEYBMBS

335¢0G30G0YIM0/565335¢P0B030vMO) 358sbol/brymbobs
J39xo330Lomgzol: 121,303
Joergdol sbisddgds Jogdol  olsgdgds BdSWOS.
9000565 5339399 GHMEGOL
©OMJONYGOIMO x53300
Jowgdo  0mgdgb  bgwxasbol

dbmemo 1.2%-.
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5 3M0L 079 505 POMYIMEGOS0S R5FZ0 LMEFOSWMMS©
3M50?

5.1. LSINTsm 306MHMdJOO
d93000b35: 5OOL ) 56> LsdMIsm  J0OHMBIOO 53393 GHMMOL  VOMYOMWGIIMS K 9F3T0

LM 30O JobOMYdO s EYMIO?
360000 dgorsbbdgdgdo

L5JoMM39wMmd JMobobs FBMMToL BogHmMsdMmOOLM MMPBb0Bs300L (ILO) M35 BMbsdgbEHMMO
3063963000, 515939 Lodmdosdm S 3G 03O0 MREGOJOOL LogOMSTMOMOLM 3ogdEob (ICCPR) s
93b6m303M60, LMEOSWMOO S JNWEAHMOMWO MBEYOIOOL LogMmsdmGolem 3sd@ol (ICESCR)
M530B0E0MY05. 39, BLOJOOMMNZIW ML 56 5J3L MOGHO0R0E0MYOMO ILO-U 193D F MOl 30b6396¢300.
53393993580 B0 B9MHTIOJIMD LEMBM0EID Q9FMRBS (439Ws B30l BgMHTST0, Loss
30 3508560 m5 BoBIM0), BT Fom 56 5J30 15385MOLO 3¢S 53 3GO6E03gd0L Tgbobgd.

LodoMm39mL FOMIoL 3mgJuo FgqLodsdgds Bgdmombodbme 3mbggb3Eogdl. 0go 2obloBzMagl
53b5gd9d9wbs s LGOIl FMEMOL MOMOYOHDHMIOL LbZsILLZs SB3JAHL, Togooms,
3OHMIom NYODO0GOHNMDdJBL, JoJu0Boerw)® Lsdwdom boscgdl, Fglizgbgdolis s slizxHdOL MM s
5.0. oMy 53oly, 396Mmbo  gobloBMzMogl  LsdMTom  30MMdJIOL  O33L.  ALOJTGIGdO
35IdMwbo  5Mm0b  MYbBOWO3ggmb  FoduoTo s MLIROMbM  LsdMdsm  Qecgdm.
05659dOMIGIL  9J30  MBGds om0 0350 LsFMToml  Fglermegdsby, vy IOMAoL
MBOBOHNHMYGOOL BE9bIMEHIOO OIEIWO 56 5MOL. 5BB0Tb5305, BME FBMMIOL 3mEyduol d35530M
dmmbM3zbgdol Jobgozs  2odm30mbEo  BgMdgdol MBgEILMdL 3 ol BMGIScrIHO
3269659950 L5890 gdMIB; g gbgds MM 3mdog, sBg3g LHBMOEMG Ms65TIOMIYOL.
d9L50530LO©, 93393 EGNIMST0  ELOJIGOIMWDS  MIMmIZEGLMBS  J3994bols  SEHFMEOToE
930bmdogsl  d0g3momgbgds.  5dgeb  98mdobomg,  36033bgarmgzsbos  googbgmo
5M5x3mOMAommo  fglgdol  BsMBML,  GMIgog  gobloBezMogl  Lgd@BHm®do  sOLgdm
“OH009MHNM3GOL ©5AL5JTGdILS S LTI gAL FmEOU.

19MIYOJO0  096539OHMIWGIL  JoMOMsEs© FMdog /96 Lgbmbme 97853905 JoMomdgb.
30360l Homdmgdol LoliEgdsdo 0949©doz0 MsbsddOmIgdo dogro fiewol  963sgwmdsdo
9850096. 530 J0M05O0 BY6J309305 GHOMMOL 339, 393BOL 250M 33905, BE)S(390gdol Bog®
093%0l 9939ob 053006 530gds, BHIMMGOOL gobmyogmgds o 9.9. LyBmbmMo 9/ds3900
dOMO0MOIPIE J0M539079bO 56056 193D F M0l 39H0MPTO S BHOMEMYOOL QoLs(dgbLs.

3OLIOGYJEs  35¢0dobols Homdmgdol dgEmbgmdgdols 89dmbggzsdo 8gMGMd0 ©oJoMoz390w
05650960mIgdl  39dog /56 LgBmbmH  348s39d50  09gbgdgb. dMdogo 333900
51599909bo 5056 YyMm39wELOYOHO BodMToMYGIOM, HMAMMOES (30L5MEYJEs J5¢Tobols 33909,
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5Mbgool 49009, FOLIMEGHYJEs JoeTobol 2oBobs bgssalbgs sMbgddo s 5.9. LyBmby®
385390l A0MH0M9O® JoMsMdIb 063MdEMEMYdT0, 5b DMAX M 5MBJdOL golis)dgbow s mg3Hols
515395, HMEILSE BMMbM3bs OEOs. M3, 3dMOL HoMmBmgdoL LoliEgdabmsb IgsMgdom,
3OLIOEGEYGES 35¢dobols Foedmgdol Lol gdsdo LyBmMbME 385390l MBOM 030505 JoMHO>MdIb.

6039 Lofo@mdmm bobGHgdsdo sdbogdgdgEls s LDl FMMOL JoMOMsEO Fgmsbbdgdgdo
9989996935 5M5BMOToH  IM035615390900.  ©odL5gdgdgo  296FoMBGHO3L  aLogIYOMEIDS
doM0MSE 53Mm35690L S 0LOBO MEHIWYI0SE bgrgzslBg s bbgs LsdMosm 306HMdGODY. d9dszqdo,
396LO3Mm®9d00  3MIGOL  Homdmgdol  LobGHgdsdo, 0mdozs MRYd0D  BgMIsdo, ©sdol
3963o3mdsdog  3o. B39vwgdMog,  GHOMOO  sbErmdgdsMg  Lemxgdobasb/Jssdgdoligsb
3905690000 ML 5MHObL (12-1530). 3BgO0 56 9GOl T5305YMBOWGOIE0 s 39353908 56 5J3m
056g56900 56 Bb3s LoBEsbl3mMEHM L5dMoegds vebermgl Lemiwgddo/Jswsdgddo doboligergus.
5003md  9mdogzo  09653dOMIgdo  (3MdMOL  Fomdmgdol  LoliBgdsdo  B3zgmEgdMog  2-3
5659dOMIgero)  9gBHoO0  LemEosMo  3bM3MIdOLAD  AMogmwbo  5M0sb.  ggMdgdol
»39GJumdsdo  06BHYMbgBHo s GIWgz0bMmMo 96O  MOL, O3S BYMIGMIOL  TMdOEIMEO
G99nmbgd0 54300 39aMdMHYdMb s 630glo3gdMb S 393806YOWSE. gl FomOoMdL 0oy,
M3 300600 FoMdmgdsdo 3mdMds39 00565ddOMAIIL 99300 99O LmEOSXMOO M3OGOS
@ 999AH9b ©MM™ML obobo BIMIGOTo  5BHMYOID. bgEgsliol  AoM©s, BYMIOL  Fg3oBHMMby
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AGObLBMOIS305 Amgoml 6gdoldogh FgdEowdo sy vy obg 0f3g3L Lobgmdgdol Jotyzsl.
500@m3 33930l Botngddo, LCA-L  3oMowgm@s,  30MmIMO35¢RIMOM3bIdoL  MGH™
LoEMIoLYMEo  SBsEOBO A53900s. 530l LALLMV, gobgzoborsgzm  SBsoBol LsgMom

9900980-
6.1. ULsbogmgberm 303eols 9gxsligds
6.1.1. 3glsgoemo

LCA U53v95¢mqdsls 0deng3s, godm353wobmo 30m@md@ol Labogmabwm (303wol 256853wmdsd0
dobo g9Mm99mbYy Lbzoslbgs Lobol Bgdmddggdol HgsOmgdo s dsmo fawowo 3MmEdEob
39M90mbg  bgdmddggdsdo. sdolmzol LCA  sbgbl 3Gmnd@ol  Lsbogmabwm 30300l

393910 30Mm39Lgd0L0IbEH0B0IE0L,  IHYIdMWL by gMwol  dm3m3zgdom, dolo
3953M353900m, 9bgMool  HoMmBmgdom, TsME3IMOL 3 GH035300L,  Fg3bmggergmdol,
AOBL3MOEGH0MYOOLS 5 294030l @, DBMmPoghHo Tgdmbzg3zsdo, 939 BMbIsMgdol s
LoloEgMEbwm (30300l sTBO™MEGdIE0 BEOE0Jd0L Bsgwom. 530l 890y 3900IYdS 53
36MHm39LYdOLMZ0L Y3gms HY30Wwgdgwo MgbIOLOL [inputs] (M@aMMOEss Bsbowgdo, gbgeyos,
06906030 BgbIOLYdO, doffs) s Fsmo yzgws JggaoL [outputs] (3G:MEIGJd0, Bo®Bgbgdo ©
900L09d0) 063963 500Bs3E0s. 98 06395FM0Bs300Dg WogMEbmdom, L3gEoswwobgdwo LCA
36OHMAM59mwo MHBOHMB3gwymBol d9dzgmdom, 39S MomEIbmdMoz0 JgBsligds, MHMIgwos
903938 OHMyMO 3 30M39ws [foreground] 8mbo3gdgdl, HMIwgdog s0figedl 303w0ol doMomo©
360Hm39LgdL  (GMyMEMOEss  93bol  dmdgbgds  @o  1o33900L  [o®mBmgds), olg  FgmM
[supporting] 8mbs3gdgdl, MHmAwgdog s0hHgdL 3030l ™sbdgg  sTbTsMg  93mbmIozmE
15g§05BMBSL (IMYMOOE355 BBSBL3MOEH0MYBS, 9BxMRO0L S FoLoEgdOL FoMdmgds s 5.9.). G909y
bgds dogdmwo dsh39693cgdol gamgds 9.f. Lobosmabwm Eozwol 06396@s0M0BsE00L
9mb539905 d5H9d0L dglisdsdols 3sB39690wgdmMsb.
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LCA 366500 MBOHW6390yma3ol 99d39m00m, 3MMm©vdEol 9hmgmmwdg yzgms gdolool,
MbOLYIOL  FM3M3900Ls s FoPoPBOMAJIWMBOL  53MIA0MYI0/XTMMO TS
39900bsE 905 2569dml 06035GH™MM9dd0 (9.§. 9wy MOo 0bo3sG™m™mgdo [midpoint indicators]),
MMAMO0355 33 63HToOMM690L 933035¢9bBHo (kg CO2eq) 3en0doBHolL (330gdolbmzol s 3
sBMmEHOL 933035¢9bG0 (kg N eq) bLyBE3sM 93BOMB035300LMZ0L. U 0bEOIsGMMYdO TgodEgds
399090 5360930609 MBOM DM 0600035FHMMYd5 (9.§. Lodmemm 0bo3s@MmM9do [endpoint
indicators]), ds35¢oms, ReCiPe 2016 Lsbogmaberm 3ozwol Bgdmddgwogdol dgx3sLgdol dgmmools
399myqbgdoom (Huijbregts et al., 2016). 59 90Ol d0bgE300, LHOMEWMM 06O IOBHMMJdO0.:

e 50580560l xsbIMMYEMdS, MMIgoi 0BMIGRs  LogmEbol  sZNMYME  frgddo
0635c00Mmd0L gomgzscrolifjobgdom [disability adjusted life years lost (DALY)], o3 603bsgls
53500394mg3mdol, 0635¢0@MdOL 96 5MgE0 103ZPOOL 2odM 39MP 5sd0s6ol
LoamEbeol fergdl, y3ges 0d gdolbool gMmmdeozo B9dmddgwogdol 99wgyow, HMIgmos
39302965L 9b bl 50530560l ¥ 9BIOM Y MDIBY (HMYMOHOESS LEMdINMGOOL 25BgdOL gdoLOY,
35960L ©00b6dMYdS s BHMJL0ZMMO bogm0gMdgdoL 9gdolos).

e 93mbobGgdol bsmolbo, GMmIgwoi 0BmIgds Lobgmdgdol 300300 Fgwofodo, M3
65036536 9M0 ol 9963s3Mdso 935MYME0 Lobgmdgdol MHoMmEIbmdSL, yzgws od
q90bool s FofombaMYJIMOOL JOHOMBWOZ30 Fogwgbom, GM™Igwoi bgdmddggdsls
obgbl  93mLoLEJIOL  boGmolbBg (OMAMMOEsS LsmdMMOl  45Hgdol  9dobos, 35960l
50063996905, Hyeols sd0bdmEm9ds, dofol s30Lgds S BHMBLFZMOMTs:309).

e MHgLOLYOOL IBOGFOGHO, HMIWOL LsBMT0s FoMd0 bobxo 08 EMEMTo, M3 Bodbagl
dmdszodo  dmbowmbger 03 ©TsGJPOom  bobrxgdl, M3 3sdmf 3o 0dbgds
M9LMOLYdOL  F9d306093000 F0dEobomg dM3m3900L F9IYRO®, Y3gws 03 dJm3m3gdol
9600Mmdo30  Bgdmgdggdol  gom35wobfjobgdom,  MMIgmoE  gogwrgbsl  sbgbl
M9LOLYdOL IBROGOGHDY.

LCA-b Lo emols 209m, 33¢09g30L bLb3oalibgs o139 0096 3085610790580 fobsliffo® aols3gmgdgwos

396339990 5MBg3560 o 8993930l A09bsE0Bgds  9MEowgdgwos 83 90MB93560L
39035¢0b{0b9000. GgLsd5d0Ls, LCA mmb BodoxL gr1e0ollbdmdl:

* 33930l doBbgdoLS s Fgbfageol bgmml goblisBrgMs;

e Lsbogmabum 303wolb 063963900300l 3mbozgdms dgaMmagds;

o Lsbogmabem 3o3aol B9dmddggdol MomgbmdMoz0 3sdmm3egdo;
*  063)9M3M935309.

LCA-L gl 9393900 UBogdoMmM39 Mo 53353 GHMMOL  VOMYIMEGdMS K9F30L FgBsLYdOLMZOL
5090005 3md936m J3905390d0.
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6.1.2. 3300930l JoBbJdOLS s FgbFagerols LBgMMUL 4obLsbEgms

dobbgdo
LCA-030L mmbo 30Bsbo 35b6olsbrgmes:

1. 998obgl Lododmggermdo 3@365M0 fyol 53353 ENMMHOL  Bgas3egbs  9@sdosbols
X 963M0gMdBY, 93mLOLEJIGOOL batrolbls s MHgbIMLgdoL IR0EOGHDBY.

2. 29500m03390mb  3bgwo  adEGowgdo, b Bgdmddggdol yzgws®g 960dzbgarmgsbo
09o0mgd0 (980L0gd0 s bbgs F9M98MbESE3000 063))MH396(30930, HMIGdOE 056 SbEsgL
3063609¢ M@ 300m39L90L).

3. 299m3w0bgl ob 356539EHMYd0, HOMIYGd0E Y39wsHg 9@ Pobs30MMdJd96 2o6gdmBy
999mgdggdol s  MMIgEms  FsO™M3s3  dgLodwgdgaos  VOMmYIYGdIMS R 9FZ0L
5dBHmM9gdol doge.

4. 9mbgl 8336500 ol 53353MEHOOL  Lbgoalbgs GHodolb 19MIgdooL  bofomdol
39099mbYg Bgdmgdggdols 99segds.

bs8obbg se900dmBH0s
LCA 330930 5b62560m0d0b LodoBbg 59OEHMM0s IMo393L:

*  3ME0G03M0 3505(Y39GH0gd0l J0d©gdgdL S OMYOIEGOIMS X9FI0L L3S SJGHMEMOL
e DBMPIWIW, 533539 GHYIO0LS QO FoMGIML o330l 9JL3gMEJOL
BIbIOHB0 gH0gL0

LCA-L gmbdgomdo ghmgmwo s6MHoL  FoMdmgdol LoLEGIol 3MHMMI300L  MomMmgbmdMHO30
960970, OHMIGEo3 333500 5dmoyggbgds Hmym®mE Lsbmdo g@swmbo. 3 9gdmbggzsdo,

33w930Lm30L  sMBgMEo BMBI30OmO 9OHmGME0s ,BodsOmzgermdo @ 36500 Fywolb mg3zbol
3@@Eboseo dsboby s boBowolb Fomdmgds {gwoffodo (Bosbastodm fgwo 2019), 35edsbol,

Bobol, 3MdOOL, IdgEdmdEsl, MY 5TMMOLS s MMl Bsmgwom”.
1b350sb3s G030l BgMTJOoL FglooMIIWS® godmygbgdmwro BMbdEomMo 9HmgmEos:
e 133 93B0oL 3mEbseo fmbs d5BsGBY (FoLIOGHYIWS 35¢ToboL, BMbOL, 303MOLS o
emdmbomgzols)
e 1 33 boBowows BsdmdbdsMgdem dgumm3530, LobrIMbscm Fomsbosdo (3oLaMEHYgus
39edobobs s Bmmbolimgob)

bobdgdetr0 Bsthea
LCA-L LoLEGHYIMEMO BIOBM 5OOL  3M0GHIM0Tgd0, MMIWGdOE 2oBLIBOZMIZL, v G™Igwo
3913910 30mE9LJd0 FoMBMoYIbL Foedmgdols LoliEgdol bofowls. dmEgdmwo 33arg3zolomazol,
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LobGgdME Bs@BmMdo Fgol d9dgao 3MHMmEgLYdo (MoMOMgMo 3MMEILOL JobolosmgdEgdo
dm0(393L 99930egdge GgLwOLYdL [inputs] s 399A9dL [outputs], 99obogdl Bosagdo, fyswls s
3596do):

o 1533900L 063M90963HJOOL FoMdmgds AbmeEroml Lbgsalibgs §3gysbsdo s 3ordsbols o
Bobob 1533930L 33d0b0MYdS, s Jmeol

" 99093H9™ds (3500 FMHob Lofzo30L Fo@dmgds s §39)
" J93bm3gmgmds (850 Mol 11533900l Foedmgds, MHgbIMLYdO s §bgMYos)

" 3M0@035300 (0500 GmEol,  Lobwdgdol  Fo@dmgds o FofomboMmygdermdols
30463060 33wowwyds)

" 0563390 3WGHMM9OoL s (3bM39egdol  gosdw)dsggds  (dsod  dmGOU,
dmbds®mgdweo MHalmGLYdO s 9BIMA00L Foddmgds)

= 15339000 063M90096¢39d0L GHEMIBL3MEOEH0MYdS
= 1533900L 3mAdOBoMYdS

o 3mdM0L B33980LM30L FoM(33)EOl FoMdmgds, doo Jmemol mbIsM9do Mgledligdo,
OMAMM0355 LELJGdO S WOHYEOL L3530

o Lobvydgdols @s 30600l [o®mdmgds, GMIgdos  godmoygbgds  Mglydlo  m93Bob
d9m@bgmdsdo

e 3ol Igm@mbgmd9dTo 259Mygbgd o s0FNM30w™dOL FoMdmgds (LomgzBom dsgqdo,
653900 5 5.9.)

e 3ol 9m@bgmdsdo godmygnbgdmeo Asloegdol dgnwm3s (1533900, Lalvdgdo s 5.9.)
e 3oL gd0l S WOoBLOEHIOOL BHEMBLIMOEGH0MYDdS

e 930l ggHIoL GHdMMGdOL ombes (Bofiyolbo s IMzwomo)

e 5L gdolL Homdmgds s dgB™boL 3mbLEHMW30s JoeToboli/Bmmbol sBgdolimzol

* 06379053 M™M0L L)oo

e m93bol BMIGOoL M3gM30900: WogLOGHJOOL IMI)HYds O FIFMBOS, 3MMEFOYWO
093D0UL 259mBOY, J30H0MOLs S boBoErseols foMdmgds

®  3sbBHTsLoL BoMBgbgdoLs S OO0 BsdMYHEYdGdOL bsMBYbgdOL dgbgxgbEO

*  3m3boeo 193Bob GHMBL3MOEH0MYOS BolOLsMM BB

*  99dBHMmgbgMaool s fywol batrxazs 3mEboeo 0193BoLm30L LolivyOLsmM dsBsMBY
e boBowswol 9gxzmmas

132



*  boBowswol GHEOmBLSMOEH0MYOS LolIMLEcM FosB05d©Y
*  99dBHM™YbycIR0s F5303Mgd0LM3Z0L LalOLsMM FosH0gdT0

LodMEMM dmbIsmgdoL BsBgd0 LoLEBGIN® BsMPRMTo 56 Ggool, MoEysb gl Lowgds 33ag30L
396 9dL.

Bob. 23 -Bg 65B3969005 6535000l OYMTs 3063950 3OMEILYOOLMZOL (3MIM(39L9d0, HMIgdOE3
99w oMgdwos 3mb30MgE Mo dmbs3gdgdom) s 3gMHTOLMZOL sMEOWYdJEo MYlIMLYdOLS
5 bgM3zoLgdoliomzol, MHMIWgdoz FmEYEodWwos dgmeso dmbszgdgdom (9.§. FgmOs
9mbs390m d5Bgdol [background databases] godmyqbgdom).

Farm operations

Compound feed Hatching

Grains for ca : . .
P Fingerling nursing

Fertilisers and lime > = :
Growing

Materials/equipment

Table fish rearing

Packaging of inputs

Transport of inputs

Caviarfegg production

Pond excavation

Pond maintenance Caviar packaging

Transpaort live fish

Basin construction

Transport caviar

Waste treatment

0
=
3
5.
o
c
=
2]
Re
7]
i+
<
(=]
o
2]

Grocery store Food market

Bsb. 23: 369 H0b bsbogmpberm gozemol 3Gepgligdol 653500 ©0sgGs8s; 30639¢rs@o [FOREGROUND] 36Gemgpgligbo
65839698005 87y crraiyso, Ggbratilindo s lg@izolgdo (Gmgerofigdracmo dgeatbso [BACKGROUND] 8mbsggd98000) bsBz96980s
Gobgo@

00535¢»R79653029(2ds

9653505363000 3Gm3ELYdoL Fgdmbggzsdo, 3MM3gLOL 50ds35¢o bgdmddgwgds [upstream
impact] d90dgds 45sbsforgl 3O MEgLOL bLb3solibgs 3Gm©mdd bg. bobowrsmol Homdmgdol
d90mbggzsdo, Bgdmddggds  99odegds  29bsfowgl  5sdosbol  dogH  ImbIsMgdvE
boBoomwslis s 3mEbsw m93HBY, B39HIgOHOL Joge dormgdweo dgdmbsgeols foerol dobgwpzo0m.
g  493bsfoegdsl  93mbmI0ZMM  A5bIHOgdl MM gdgh.  SLgm  2oobsfoegdsls
M306M5BHIMOS 960Fgds frbol dobg30m 25sbsHowgdslmb FgsMgdom, Mosb fmbs o6
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3bbIZL MOMMGMo 3OMEYJEHOL 360369 MdL, goblsgMmMmgdom 53 dgdmbggzsdo, MHMEILSE
boboErseols dslis 0993Dol oLsbimsb T9gEsMmGOOm Fo(30¢gd00 I30609s.

30360b 063920060900 399MHbgmdgdol d90mbggzsd0, Looa BYds WogLoEHJdOL 3390 E06
399mB9335 5 B, 3MIMEILO 0YMRBS 39¢39ME 93930 ME9LYd, MIES 063)dsGHMEMOLS
@oRLOGJOOL 2oTMDBOHEOL BE90sDBY Fobsforgds Fbmermo 33905 s 890359963 gdoL
399myggbgds.  @bsMbgbo Mgl OLYdO S 9dBH03MdJdO (3060, d9bbobo, gagdEmMabgM0s,
AOMMgd0L ombes, dmgzes) bofoqds Homdmgdmmo mggzBol dsbobyg, 306506 3HMEgLol
g39ws 3OMOMIGH0 V0MIOMWIdIMs JOMO ©5 00539 X9F30L Bofowos @y 9O Fow3gMEo
LodMEMM 3OHMOMJGHO0. 0639aM0MdMo b535¢daby 89MMbgmdgdol Fgdmbggzsdo dgwEbgmdols
36MHME9LO 956 MOl IYMBOO, MOEYRD 35eTobol oxLOEId0 930w gdom I30Mg DBmTobss,
300609 300600 Woxbo@gdo. 3oewdsboli/Bmmbol IgmObgmdgdols d9dmbggzsdo 3Om3gbo 0gma3s
39edobols s Bbol (3039 3MM39Lgds©, MYI3s 93Bol oMo Lobgmdolmzol
dbmmE  B5339000 35000 gdMwo  (39W-3oen3g.  ©bsMRgBo  BLMELYdO  Bafoergds
Dom3mgd o ;mg3Bol dsbols Jobgz00.

303930 00265396980b fsgstrm980

306390 [foreground] dmbs3gdgdo sM0ol LCA-do (39039190 3Mm3gLgdol  dsB39b9degdo0,
OmIwgdo3g  IMEIWoMmgdwos  3mb3MgEmEo  dmbs3gdgdom. mg3bol  dgEmbgmdolomgols
(30009090 MLELYdOL  [inputs] ©@s 9gagool [outputs], 0637935FHMMHYdOL, 33900l
30300606900l ©s  3mEboswo  93Bol  BHEBL3IMOEH0MIOOL  Bmbs3gdgd0  BM3M390ME0s
390m300b3900l, 13gE05WMIMO WOEIMIGHMOLS s T9xsLYdYOOL LoRwdz9wDy. dmbsggdos
393603900l 9L5Hgd MROM YEHIWIMHS OBOEGD 530 3, §30bMB03MMO B oBol Tglobgd.

99550 80bs390980b fsgstregdo

dgmMso  [supportinng]  dmbs3gdgdo, doMmOMoo®, bmso, Lbgoolibgs  otyolmzol
d9x9M9dMo 35839690 gd0s dgmMoo i4ormgdosb. LCA-L 3GmyMmsdwmwo BOHMbzgmymas
SimaPro 9903538 6509600 dmbs3gdms dsBol, MMIgedol BoB30MMIWos IGO0
9mbs399900 9ME0Wgdgo MHgbMLgdol [inputs] s Fggaqdol [outputs] Fqlobgd BEOZoE0
36m3980Lm30L,  OHMAMM0E  9bgeyool  FomBmgds, GHMBL3MmMEG, bsddbgdwm  dslowgdo,
4080353900 s 1533900l 0baM9096(3)Jd0. BMYo MmO IMbs39dms dSBOLMZ0L S1939 SOLYGdMBL
Lbgoslbgs  39MLogdo. SimaPro-do  s0Mbgmeo  dmbsggdoms  d5Hgdol  dgdgao  39MLogdO
398m0yqbads:

o  dmbsggdoms dsbBs Ecoinvent 3.6, 30sL0g0353000 BRsdmMowo [cut-off by classification]
396L0s

o  dmboggdoms dsbs Agri-footprint 5, 930mbm303MM0 45bsfoergdols [economic allocation]
396L0s
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BodmFH0o @ 930630300 gosbsfoegdol 39MLogdol godmygqbgdss 60dbsgl, M dmogwo
953dbgds  93mbmdozmEo  gosbsffoargdol  dgmmL, bmem  MH93030MmgdME  JoboEgdHy
Boffoargds dbmerm@ F9gamm39gdobs o 3983339008 3MM(39Lb9doL HBgdmddggds. gl sGObL
39b5bEgd Mo s Y39wsHg HdoMmo 459mygbgd o dmbsggdms 35Hgdo s 39MBOYOO Dms©O
93Mb6m803m60 3G10398900LMZ0L O SFOMLILYYOLIMM 3OMEILYdOLMZ0L, Tglsdsdols.

Y93c2189c0980L F9gsligds

LodMErMmM 0bo3oEMmMgdo [endpoint indicators] (DALY, bobgmds/fgaro, Fomdo bsGxo 590 mesedo
2013) Bogengdo@ Lobms, ogMsd oo  godmygqbgds Jgodergds  ©op39bdoMml  3oe39wIo
39950900 06035¢™MolL [midpoint indicators] (GmymGmogss kg CO2eq s kg N eq) 990sM9d000
36009369 mdol d9g35L905d0; 0309939, LIBOMMBOL B baBIOLBOL A5TM, BMYogMH dgdmbgzgzsdo
5056 dgodemgds  odmofigoml 39 3go  goMgdmbiszomo  sb3gdGol 3608369 mdol
390053560905 96 FgRobgdMds. 9d9sb  godmdobsty, Hobs Imbs3zzgmdo Homdmygbowro
bsMOLLMOM0Z30 Bsobom Fodmzugbowo Bszombgdol gomgzaswobfjobgdom, 33eg3s dmoiEegL

899099 82959 YO 06@0ZGMOIBLE:
*  3wodshob 33wowgds (kg COzeq)
e BE30L 93GMMRB035:305 (kg N eq)
e 8036500 figewrob 93GHH™B03s30 (kg P eq)
o (13600 Bsfos3900l Foedmddbs (kg PM2.5eq)
o JofomnloMpqdemds (m2a crop eq)

5960950, 33693590 H99mgdg9gd0oL F9g3sLgd0l MG oblblgs393E0 FgmMmEO AsdM0Ygbgds:

® 50530560l X563MMYMdSBY, 93mLOLEJIGOOL botolbbBy s MYLOLYdOL IBOEOE DY
B90mddngdol dgLogolindes godmoygbgds ReCiPe H Lodmermm 0bozgs@m®mgdo [ReCiPe
Endpoint H] (H 506036535 0g6Ms®domeml, Gog 60dbsgl, G0 9mdsgzswo 3m@Egbigorto
B90mg09gd0lL  MomEgbmd®mogzo  Jgisligdolomzgol 100 fiewol FmoegEGo  OMOL
306OH0DMbBHo  290m0ygbgds).  gu  Yzgwsby  BoOomE  godmygbgdmwo  Lsdmermm
06035¢™6M700l Igommos.

e 9336560 {gwolb $3353MGHMOOL 3G MIEHJO0L gboscgdws Lbzswsbbgs GHodol
139639d0LbmM30L, 2odm0ygbgds ReCiPe H 8vomgm®dmo 0bozs@m®gdosb [ReCiPe Midpoint
H] 996Bgmmo 0bogzs@m®gdol bsfforo, MmIgeoi Gggladygzolgds Ladmermm bosbols
39393™M090L s HBgdmon JgMBgme 06 035G ™MYOL.

ddeoeszgbo
3MLgdMBL 296339090 I9HO3gd0, HMIEGd0E 056 sberogl d98mmszsbgden LCA dgommols
259my9bgdsls:
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LCA-30 36:0530¢5d 30329600 39003060l B99mddggdol 9gbobgd dmboigdgdo v»300wegls
3M5LbMS s BMmoghm Fgdmbggzsdo 3mb3M9gEWwo 6030990900l Bgdmddggdols
Bogd G900 bgedo)zmdgeos (Bgarombzs/d6mow0sbE 0L df3569)

5396HdoL 093DoLM30L, 390OO MY3BOL 39635 Tgodwqds 3603369 M3560 5BMRBLIL,
399050 FgLodsdolo 06EOIoEHMMO 58mYyqbgdE IgmMEIdTo 56 SMOU.

Q553500900L5 5 25939308 393w 9bs 93mbOLEZHYIGODY Tgodwgds oyml 360dzbgarmgsbo,
0950 d9LdsAOLO  0BEOZSGHMMO  godmYygbadmer  FgmEYddo 96  SMOL. 333530
390035¢0L{obgdME0s M93BoL 39630l A9TM 5M30egdgE0 MHYLMOLYdOL dm3LIEEMdOL
BMo.

3900005350900 ReCiPe LsdMmwmm 060035¢MMm9d0L dgomm®o gBwdbgds Lsdgzbogm
035¢BsDBOOLOM 5MBIBEM 1336908 s 303MmMgHBYAL, GTo3 Tgbodwrms sdmofgoml
930L0LE 990Dy  93EHOMB0ZS300L  HBgdmIdngdOLMZOL  9GLS3TMOLo  3B0TZzbgEPMdOL
90b0Fgds  30dsBHol  330gdoly s FofomnlaMmygdemdol  bgdmddggdslmsb
3900569000.

Jdobogdol dmgeroigds

539M3oL 9doLbogdO 3MOMOL BHOMMII0B s 35¢TobOL/BMPMBOL 9MBYIOOIL FodmomMzEgds 53

05390 500900 356EGHMEG09d0L 45tmYygbgdom. dgLfogerol Lagebos 99dwgyo gdolbogdo:

BobdommE960l gdolos 30606

500530L 930L0s 115339080 SMBYdVIEO SBMEHOED

Bo@®5@ 900l 9dobos 155339830 sOLYdMEO sSDMEGHO0ID
53mbRsEHIO0L gdoboos 115339830 sOLYOMEO FMLGRMOHOEIO
3BMEGHoL mJbools gdobos 15339830 sOLYdIWO sDMEHO0E

39MHIoL  49Mm93mTdo 9dologdol 2osbgsM0dgd0L  gobGMgdgdo ImEgdmwos 53 sbys®mOdol 5-9

bsO™MT0.

6.1.3.

06396¢5m0Bs300L dmbs3gdgdo

13963930l Imbs(399900 95399dbgds BgMHIYMHGOME 06EIM309993L, oG IMIEWOL, Labomabarm

303wolb  dgxsbgdol  0b396GHMmoL  dmbsgdms BBl s Mbgd  FgBobigdgdl.  dmgwrdo
396boME0s 899090 39w 390 3MMm3gLgdo:

35@dobol/Bmbols 3g9Mbgmds (59mBg335, WwoxLOEJdOL Imgws, FsdMBMO., 3MEME0IEO
093bol  2sdmbOEs,  bobowoeol  fomdmgds):  Ls3zgdol  dgdgbs,  Lozgzgdol
AG6BL3MOEH0MYDdS, 3BJdOL dgEBHMBOL 3MBLEMW 309, 9bgeYos, Fodswo s 5.9.
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35¢3obol/Bmbol wonLo@gdol FoMdmgds (godmbg3zs @s dmgws): Ls3zgzgdol dgdgbs,
115339000 BHEBLEMOGH0MYDS, 57HJdOL dYBH™bOL 3bLEHMW 305, PBIMYOs, odswo s 5.9.

30360b 39Obgmds (dmdnbgds, 3mEmE0Mwo mMmg3BOL odmBOME): oM E3wgYol d9dgbs,
F9RM™35, SOFNMZ0EMDS, BHOMOOL QombMs, 9bgMyos, [odswo s dgdgbowo dsboemgdols
GOBL3MOEGH0MYdS.

3036M0L oRLOEJOOL [oMdmgds (398MmBY335 S MZs): oM 33wgreol d9dgbs, 99533,
SOFMMZ00MdS,  BHOMOOL  gobMs,  gbghaos, odswo o  Fgdgbogro  obogrgdols
AMBL3MOEH0MIdS.

39edobol/Bmombols  bo3gz900L  omdmgds:  Lo33900L  0byMgOIBEHIOOL  dmdogds s
AGEBL3MOEGH0MYdS, JegdEOHMIBIHRO00L S LOMdML IMbTMYds S FgBMM3s.

3™Eboo 393%B0oL GHOIBL3MOEH0MYdS: 30609 LOAZOODM FHMIBLEMOE0, 530, 55620500,
AdmMob igoero.

3™Eboo 093HoL d5BIMO: 9eEgdBHOMgbgMY0s, MB3BOL Fysero.

bobowrseol 9uwmgzs: dobols Jows, Zmesol Lebw®mego, 3gsml gmomo.

bobowows  GHMBLIMOGH0MYds: 930609 LSGZ0OMM  GEOBLEIMOEGH0m bobowowol s
3998395300 2005D03o.

bobosob LosEolEBM0dE0M (396GHMO: 9E9gGOM9byMR0s s LOMBdM (30350 Fglobsbo.
bobowows  LobyOlosmm  Fomsbosdo:  gugdB®mmabgtyos  JosBoobmgzgol o
994G Mgbgeyos Bs303M0LM3Z0L.

LoloEgMEbEm 30300l 063963)9M0Bs300L IMbs390900 Fga0deosm 0bow Mo 53 sbysMOdol d9-6

5bsO™T0.

6.1.4.

Lsbogmaberm 3030l Bgdmgdgogdols 9ga3sligdols 9gagdo

94390 Homdmoagbomos Lsbosmabam  3ozmol Bgdmddggdol 99x8sLgdol gwgagdo Lod
9H935Q:

L5JoM39wMl I3H3BsM0  fywol 53353MWEGHMOOL  VOMYIOMGdsMS K5FZ0L  JE0sbO
93930965 50530560l K obIMMGEMDsDBY, 93MLOLEJIGIOL boolbLs s MglyOligdHy s

3939 360053 0b (33000 dsbY BgdmJdggds IO WOMGIMGISMS X sF30Lm30L 2019
L556250M0dM (ol gobdsgzermdsdo

39M90mbg  Bgdmddggdol  3mb63M9AME0  393JAMM09d0L oo  bosbol  sd
39493600580 IO QOMYIMGOSMS  KOFZoLM30L 2019 Losbyo®odm  ferols
2963530 mdsdo
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e Lsbogmabum 303wmol bbgaalibgs 993930l {3erowo 5335329 @wmol 36OMm©d@ob 9o
331y 099m7d8ggd0lb  g3gwety  G9eg3BbAHYMO  3GHIMO0doL  Bgdmgdggdob
060035369030

doaerosbo bggsgamgbs

Lodomggarml  Cyprinidae/Siluridae s  (30L9GGYges  35¢0doboli/Bmmbol  d39x o330l
4m39Herom®o 8o@wosbo B9gas3wgbs 90s30560L K sbIMMYGEMdOL, 93mLolEgdgdol bodolbolbs
5 M®9bOLYdOLEET0 Bosbol LodmErmm 0603sEMMHGdDY BsbBz969d05 bMOEIdo 28. sEsdosbols
X96309g™md0L 06035GH™MM0 250MmobsGgds LogmEbeol ©s3sMyME Hergddo 0bzswomdol
239035¢0obfobgdoor  [disability adjusted life years lost (DALY)], ®53 603bsgl, ™I 1 DALY meo®ols
505005608 1 (ferol o535 g0sl 96 oMoz gdsl.  s3M0ys®, gl bodbogl, ™I
35¢3obol/Bmboli/boBoErseol s 3MdGOL x0dgdoL/wmdmb Fomdmgdol B9as3wgbol 9ggys©
Logmabeol  oz3stymwo  {egdo 06350EmdOL  4sm35¢obfiobgdom  ymgzgufierom®mac,
d9L50590bs, 19,6 s 18,5 LogmEberol gl T9ogbL. g3mbolEYIgdol bodolbol 0bozs@EmMo
0BMd90s LEHYMBIOOL 39M300 19e0f5d0, M3 B0TbIZL JMMO ol gobdsgzErmdsTo ooty ME0
Lobgmdgdol  M5mEabmdsl. 30m3MOL  Lobgmdgdols s wwmdmlb Bgdmddggds 93mLoLE9dgd0L
bse0oLbHY/d0MIM35x30MM3bgdsbYg MBOM  Fowswos (0,44 Lobgmds (jgwofsdo), 30069
35dsbols, Bmmbobs s boBowrswols bgdmddgwgds (0,11 Lobgmds {awwofowdo), Goysb 3mdMol
Jd39%93300 856 (33gMEols s M93Bol  FoMImgdolmzgol LsFoMms dgEo dofioll BsMNMdO.
MbOLYdIOL  0bOIeBHMMOL  LsHMmBos FoMdo bobxo 98 MEsGTdo 2013. MaLOLYdOL
©IBO0GOGHDY MO0 J39x0F30L BgRs3egbs, Tglodsdobo, 733 s 562 smobo 33 MEsM0s. gl
60dbogl, ™A 2013 ol gsbgdom, olobo 0f39396 VOMGOMEGdsMs X9F3T0 godmygbgdmeo
fosmolgnmeo b330l Fo@dmgdol @oMgdvIgdol HBOEIL J0M0MYdIYo Msbbgdom (Jodwobstg
Peobomgol  49olosbysM0dgdmws®, LsFoMHMs 0bBWsEo0L  Fomzoolfjobgds).  (30LsMEGYgms
39edsbols s Bmobol J3gxsF3ol Bgdmddggds o MBMM Fo®oos, MoEysh 93 J3gxsFzdo
1533900l 06aM90YbGHI00  MBOM  969GMRRM0bEHIBLOMMos (39300 1533900  0byMgLOYbEHO
09996037650  9M8530Jds s TMgds, 85306 MMEILsE  3MOMOLS S Wmdml  J3gxsF3do

050339l bgoo  59MMdgb).  3eodsGol  (330gds  Bgyo3wgbsl  sbYbL  ssdosbols
X96IOMg™MdoLs s 93mLoLEYIgd0L bomolbol 0bo3s@MMmdDY, FogMsd ol Msg30LMsz5

000gbs 8600369cmz5b0s, MMI Bgzgb sB93g o3y 90M3YMBe  3¢0dsBHOl  (33w0gdol
06©035GMOLsE.  0LIOGHYIWS  35¢0Bobol/DMmboll s 3MdGOL/mdmlb  J39xs3F3900Lm30L,
300d530b (3300w gdsHY X99MH0 Bgdmddnggds, dglodsdolo®, 95ygbl 7.08 s 9.53 3BHmbs

COzeq figwofjodo.

39056M900Lm30L,  LodoMmzgemb  dBIBsM0  [yuol 933539 GHMMOL  J39x9F3900L X sTMMO
B90mddggds  89509bL 5530560 X BIOMYMBISBY  feoMo  Bgdmddggdol  0.04%-b

L5doM0039@ML 05D FMBsbEgMdsBY (Fermdocm@o Hgdmddggdols dobgwogzom gMom L
dmbobargbg), 930L0LE oL boeolbBby Bgdmgdgogdol 0.02%-1 (JoMH0MssE. 3MIMOLS S omdmls
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939%9330L 259Mm), MgbyOLgdol IRO0EOEBY B9dmddggdol 0,001% s 3¢0dsE 0ol 330 gdsbY
©99mddggd0l 0,1%. Bosbol 35¢gamM0gdol gsdgds 9i3mdbgds ReCiPe 2016-0l geomdsgrm®o
Bn®doeoBsgool dmbozgdgdl (Huibregts et al., 2016) o dbmgwom 056306 dmbs39a9dL
L5JoMMN39w ML JmBobrgmdol dgliobgd (2021), beerm 3e0ds@ ol 3300l d9sM9gds 95329dbgds
L503MHOL A5HYOOL MBS ME Lodwyserm gdolosl gMo bvyen mbobargbg s Abmgerom 35630l
9mbs39990L Lodo®m39 ML ImMLsbergmdol dqlobgd (2021 §.).
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3btomo 27: Bgdefdwogdol 8998980 bosbob 3539800l Gobgz000, 3335329 LIBOL 36GMOrIIAgBobomz0l

Ubzsoslibzs dosol 96dgbosb

933531 BNMOOL 500590560l 03mLobBg9gdol b OLYdOL 3e0do@ol
36:mEdEoL/xgMAob Bodo  XSBIGMImds (DALY/E) | bsmolbo (Lobgmds.f) ©IBOGOGHO (33%0gds

(USD2013/%5) (3™bCO02eq /)
(30LOOGHYgS Joedabo, 19.6 0.11 732,900 7.08
‘bmbo s bobowos
30060 @S MM 18.5 0.44 562,000 9.53
segqm 38.2 0.55 1,294,900 16.62

Y90c2:4G9c00980 350998 2H0980l fgemoemo

©99mgdggdol  35393MM09d0, MMIMIdo3 Y3gwsbg 9600369 m3z56 bgyogagbsl  sbgbgb
500530560l % 5630009wMdsDBY, 5MI0L 3e0ToEHOL (3XP0GDS (AAMBIWLIMHO IMDMDS) S (3M0Eo
Bofows3900L §o®dmddbs; domo LogMmm i3eowo 53 35@gamM05d0 80%-bg 9Bl d95096L (Bob.
21).  93mbobEgdoL  boMobbol  ©sBosbgds  doMomss  (80%-Bg  TgBHo)  39dmf39MIos
90fombotgdmdom, 3wodsGol  33Wowgdoms  ©s  bossaol  3553006mdom  (Bsb.  25).

MbOLYdIOL  IROEOGHO0  MoMJdol  FEosbs  Jedmfzgos  fosmobgmwo  Lsfgogolb
Bo3egdmdom (bob. 26).

5960950, 59 5b5¢0Bol Jobgzom, Bgdmddggdol 4y39wsbg 3603369 m3zs60 35@gamM0gd0s:
e (3600 Bofioeszgdols Foedmddbs

*  3wodshob 33wowgds
e JofomnloMpgqdemds

o 605050 955305603

e fos0olgmwo Lsf3930L IBOEOEO
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DALY per year

Fine particulate matter formation

-
Global warming, Human health ||,
Human non-carcinogenic tovicity |GG
Hurman carcinogenic toxicity r
Water consumption, Human heakth |
Ozone formation, Hurman health
|

Stratospheric ozone depletion

lonizing radiation

m Rainbow trout & sturgeon  m Carp & catfish

Bsb. 24: bosbob 359gamG0os: 5300560 3s68GgmBs. gdmddawgBol 253982H0gBOL fRamoemo 5335329 B GOl
360773 g80boz0l bbgswslbgs dodol Bgkdsdosb

species.year peryear
000 005 0,10 15 0,20 0,25 0,30 0,35 0,40 045

Lenduse [ ————
Global warming Terrestrial ecosystens
Terrestrial acidification

Freshwater eutrophication

Ozone formation, Terrestrial ecosystems
Water consumption, Terrestrial ecosystem
Freshwater ecotoxicity

Terrestrial ecotoxicity

Marine eutrophication

Marine ecotoxicity

Global warming, Freshwater ecosystems

Water consumption, Aquatic ecosystems

m Rainbow trout & sturgeon  m Carp & catfish

6sb. 25: Bosbob gshgaaG0s: g302b0bBHY9B0L bstolbo. bdmgdawgdol 35598230980l faeroqmo 5335359a7d GOl
3600719Ag80b0z0l bbzswsbbgs hodol ggkddowst
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LS$2013 per year
0 100 200 300 400 500 600 700 800

Mineral resource scarcity F

m Rainbow trout & sturgeon @ Carp & catfish

bsb. 26: Bosbob 350998mH0s: Bgbeadbgbol gRocoA0. YgimIGgg8ol 35398H0g80L e 5335329¢7GLIGOl
360398030l bbzs@sbibgs Bodol gghdbowsbt

Usbogemgberem 303000l 9953980 hizenogemo
Lobogmabwm  303eol  bbgoalbgs  93o3gdol  fgwomo  Bgdmddggdol  0bwogzsdm®mgddo

Pomdmpgboos bob. 27 s bBob. 28-%Bg. o ULbgoolbgs 3HM©MdEHolmzol  Lbgosslibgs

900Mds0Mgmdsly 3bgogz0:

35@dsbobogol 115339008 FoMdmgdsl Y3z9gwsby o fawowo sd3b Bgdmddggdol
060035¢™M900l 99993 9glmdsdo, goMms LaB3sm s 33600 [ywol 93EHMmMB03o300bY,
boo3 B9MIoL gdobogdol (zerowo 80%-bg dgBos. FofosmloMygdemdol 33wowgds
0539300090905 1533900l [o®mBMYdSLmSD,  Top®osd  bsB3zgbgdos (3039,  dolo
305L9BEMMBOL  250M.  FoFomloMYgdWMdOL  33wowgds 3603369 m36  Bgo3wgbsls
bbbl 30do@olb (330w gdsHY (0mddol 25%) s FoHomlotygdermdsby (cmomddols
20%).

3™Ebso 93Bol s 15339008 BHGMBLSMOEH0MYDL, MMYMM 3 IMLsem©bymo oym, sbigzg
360093bgarmzsbo  fgarowo  Fgod3l  foosmolgmemo  Lsfizezol  axoEo@do,  3wods@ol
33%0900L5 S 359M0L d0bINMHGIOL 35B9yMOH0gdT0.

3M036M0L  J39x0F30L  B9dmddggds  doMOMOEI®  J9B30MMIGOMW0s  FoM(33wgIEols
Pomdmgdom (1533900), B9gMHToL 9gdobogdom S BHIMMYIOL AsMbMHOm (dgol doMoms©
L3O gdgddo). 98  FodBHmMmgdol  60d3bgEmds  goblibgaggdmos  Bgdmddggdols
39093™M0900L  dobggom.  LadeMmgzgwrmdo 9533w 9ol 8m3gbgdolosb
90fomloMmygdMdOl (3300gds 5O SMHOL 83538009 MW0. BHEMBL3MOEGH0MIdOL Howo
PROM OIS, 30006 35¢Tobols O BMboL G9dmbgz93580, 30650096, X 96 gBM0, 9P
30 3MOODY 2006450039000, d9MHbgmdol doMoms  Logddosbmdol MBGM  Fo®owo
BLBMEMEGMOHO  B9dmddggds 9936 @, FgmegEs, 1933900l GHGMIBLEMMEH0MmYds bgds
39OBgmd0L JobErmds dgdsmg [gomMmgd0sb.
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Rainbow trout & sturgeon
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Climate change

Ozone formation

Terrestrial acidification

Marine eutrophication

Freshwater eutrophication _ | I
1] |
|

Fosirescurce scrcey on

m Land use change m Fead Transport m Feed transport Farm wmCapitalgoods wmMarket
bsb. 27: gsardsbol bogeagbamol gozemol bbgswsbbgs 3Geaggligbol fzanoamo bydmddowogbol 89@Bgeem 06@ogsdmigdio

Carp & catfish
40% 50% 60% TO%  B0% 90%  100%

cimace crang: - | | .

Fine particulate matter formation _ I _
azone formarion - | | I

Terreswial acidification _ | -
Freshwater eutrophication - | I

Marine eutrophication

o
&
&
*
=]
=]
F
L
o
&

Land use

Fossil resource scarcity

m Land use change m Feed Transport m Feed transport Farm m Capital goods m Market

65b. 28: 3mBGobs s ¢reageals bogmpberol gogamol bbgsslbbgs 36Geegligbols fiaemoemo b9dmddagbols 8gtBgrcm
0bazseigddo

b99mddgqd0l 99Mhgmeo 353JMM00l 0600353HMMGdOL K5O SOLMEEEmO d60d3bgEMds

3oLIOAYJs 3o dsbol/BMmbol s 3MIMOL/mdml  J39x9F39d0L  OMMYMEO
36mv9dBHobmzol bsh3z9bgd0s sbMowdo 29. 3b6H0owosb BbL, MHmA:

e 39MIoL bLb3zoilbgs 3H03900Lm30L, sMLYdMAL Tbmeme d3oMg 2obLb3s398900 Jsedobol
3™Eboeo fmbols dm0sb Bgdmddggdsdo. Lydmswm s oo Bmdol dgObyMdgddo
3035308 (3300w gdsHg s fosrobgmwo MHgbrMbgdol ©IR0EoGDY MBOM Towowo
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B99mddngds 396B0bol IMbIscgdols 4sdm 3md3gbLoMmYds 11533900l ModIDs©TY MTBOM
98399AHM0 359mygbgdom. dz0Mg 3gwmbymdgddo mM03z9 39393MM00l HBgdmddggds m©bsog

PRO® Jo0e05 1533900l bo3Wgd5© 9B9IEWIOO godmYggbadols godm.

3OLOOGYGEs  35¢dsboll bobowswrols Bgdmddngdsdo dbmmwm d306Mg 256Lbgs39d00
196Gl bbgoolbgs G039l dm®mol, 306506 gl 3OMEIGHo 96O offs@dmgds d306Mg
139639dd0.

Bobol bobowogsl mEbsg MBRO™ oo HBgdmddggds 9d3l, 30O  35edsbols
boBossls, JoMH0mMss© 080G ™A, HmAd B9dmddggdol 93mbmdo3MMo goobsfogdolsls
Bbol bobowsgbg, dobo Fopswo gsbol godm, Bgdmddggdol Mumm oo oo
dmob.

5396Hdob bbgosalbgs 3H039g0olmgol, sGBYdMdL dbmem 3oy gblbgzs390930 3MmdGOL
3OEbswo  fmbol  doE0sh  Bgdmddggdsdo, oM©s  3mdGOL  d30Mg  Lomyxsbm
390BgMd9d0LS, HMIgEms BgdmddggdsE sOLYBdOMOE I306M9s. gb 0doEHMI bgds, MM
930Mg 99Ob6gmdYd0 MRO™ Jg@® 9YMHbMB0E BHOdMOOL dmbgdcMmog I(3965MYMEMdIL
RB0EM3bdBH™bol BOHLL s 6530 gds 09gbgdgb FoM33gMEls s Lolwydu. gho 3o
GOm0l Bgs300HBY, d30Mg BgMHIYP0 653905 9JRIJGWIO0s, F5gMsd FoE0sbMdTO,
Omam®3 BoBL, Jom dofol 653100 BsMCIMdO LFOMEYOIM, oA 6530gd Lobbog dofsls

04969096 95M330gmemol Imbiogzsbo.

Bmobol  gmaboew  {mbol, 30dobol 96 3MdMHOL  3mEbow  Fmbslmsb  dgsmgdom,
39530 gd0m 3069 B9dmddggds 5J3L, 0993 gb oEHows s0bLbYds Bgdmddggdols
9306mdozmemo  aobsfiorgdom bobowowbg o gmaboew  §mbsby, Lowsg bmombol
boboErsesls 0930 3mEbsE Fmbslmsb 99sMgd0m 4530090000 Fowo gslio 5J3UL.

3OLOIOGYGES 35¢dsbolis s 33MOL 3mEboeo sbol Bgdmddggds BrmssE bysglos,
3960005 605OYOL T553056MmB0LS S BOZ0L 93EMMB035300L FoB3969dgdOLs, MMIWgdOE3
39G0WgO0m T 3MdMOL F9dmbggzsdo. gl oEHowo® 2sdmfi3geos 5d0530L s
Bo@®53 900l gdolbogdom 3mdMOL 8o {gwol GdmMmqdoEsb, 35306 Mrrmiss (30LsMEYJMsS
35085bobs s BYMbols 39980350 295900bsM0 gwol s7Hgddo 8 GHo3ol 9gaologdo oM
begdo.
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b0 28: Bgdmdggbol g39ers by 3608369¢3560 35998250980 FsB39698¢980 bbzs@slibgs H030l BgHAol 5335329enAXIGEKMO 36GDIIBgBob0Z0l

3@ods@ols f3Gomo bembols Bosgsgols 9365600 figamol  bmgzols offsmnlistrgdenmdsfosmoligmewo

33womgds  Bsfowsggdols  Gs@Bmgdbs  Bysgosbmds (3  93BMMBOIE0s  93GPMB0ISE0s  (mM2a crop eq/3y)  Lsfgsgol

(33 COzeq/33) §o63gdbs (3 Noxeq/3) SO:eq/33) (3 Pea/33) (3 Nea/33) IBOGOGO

(3 PM2.5eq/33) (39 oil ea/3a)

39dobo, 3069 bs3oedsby Ig@bgmdOE6 3.6 49 12.4 16.8 2.4 20.6 2.5 0.7
139¢005b0, Lo BTl LogoEdaby 3.7 5.0 12.3 16.6 23 19.2 2.2 0.8
099669306
390d5bo, 0O bs35¢Tsbyg IgyMBYMdOEL 3.6 4.8 11.9 16.1 2.0 17.8 2.2 0.7
3o dobo, 063gM0MdEo Ly3odaby 3.7 5.0 12.3 16.6 23 19.2 2.2 0.8
0999669md0©H6
39000obo, 3oedsbols s bobowswol 3.4 4.7 11.8 16.0 2.7 21.4 23 0.7
39630006
39d5bo, 35edabol s Brmbol BgMHIob 3.7 4.9 11.9 16.4 4.4 33.4 2.2 0.7
bmobo, 35¢dsbols s Bymbol BgMIosE 0.5 0.7 3.0 1.9 0.1 0.2 0.0 0.2
3o dobol boBowsgs, 30¢0dobols s 32.2 45.7 98.1 155.5 27.1 214.2 22.9 5.8
bobowswmol 396HIosb
3o dobol bobowsws, 06@ga®momgdwywo 35.2 48.6 103.3 161.1 22.9 192.0 22,5 6.8
bo3oedobyg 9wMHByMdOD
3ocdobol boBoagrs, badwgscnem Bmdol 35.2 48.6 103.4 161.3 22.9 192.1 22.5 6.8
bo3oedobg 89wHbyMdOD
bombol bobowsws, 3oedsbol s Brymbols 37.3 52.6 112.6 181.6 20.7 207.4 27.3 6.6
39630006
32060, Ly obm gyMBIMBOE6 2.4 4.5 11.3 21.0 11 6.9 16.2 0.5
32060, 39O 300 BIOT0H 3.2 7.0 13.1 39.4 2.4 13.0 20.4 0.6
32060, 0O 063JaM0MHYIMo BJHT0EH 3.7 8.7 16.4 48.7 3.0 15.5 223 0.7
32060, 063gM0MYdMEo 3MIGOGEOMO 3.7 8.5 15.2 49.6 3.0 16.4 23.6 0.7
39630006
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6.2. d0MIM35¢RgMHM36905

9360 ™3m3olbool gMmMdE030 331930000 (396Gl (JRC, 2021) s3I0 GHIM0GMM09d0l
GOBOMEO MBLYMHZ5EHMMO0L bydogderols [Digital Observatory for Protected Areas (DOPA) Explorer]
05b65b3s, LodoMM39ML 5J3l Mmmbo goblibgsgzgdmewo 93mMga0mbo, HMIMYddoE (3O
AIO0GH™MO0gd0 s  Lobdgwgmm  ©)M9xbgdo  (LobgMdIMS  F9I9EROGdOL s  bbgs
9300MmA07M0 6535009008  dMIMOMdOL  TgLodEgdEMmds I3 BIOMOGHMM0JOL  TmEOol)
9950396L 80560 GgMHo@MmOH00L BGIMMdOL blbls393mw 36M(396E W Fob.

1. 35335B00bL dgMgmero &yg (§39960L MgEHgLbo bofoo): 18.6% o33s s 8.1% Labdgwgmm
©)"g8bJdo;

2. 933L06MM-30EBMBO FsMHNMRMMNMZ560 FHYgd0 (L3O bsfioo, owfows©
L5Bs30MOHM BHgMHOGHME05): 1.0% (339 s 0.5% Lobdgwgomm gMRbYdo,

3. 508mbsgmgo sbsGmeool dmob LEg3o (939960l LadbMgo s LsdbMHY0-50TMbogEgmO
Bofoero): 5.1% 5339 s 3.3% Lobdgargomm ©gM95369d0,

4. 0530 BO3o: 8.97% o330 (bob. 29)

Dgo6rmb 0sbsbdogo, (JRC, 2021), Logdo®m39wmlb (30 BIOOEGHMM00L LEgOMDM BsOHMMOO 7.2%-
5, boagwem bdgengmol sEeo GgmoBm®moolbs - 9.3%-b, Gog, Bbgs §399690msb dgsMgdom,
©ods0 35839690905, IgmMg dbM03, 50005 BHYol LoxkgsGol ©s dMbxdMoz0 LogsMol
RBoOoL Jowo: 37.2% Gyob Lyxgs®mo s 82.3% dbgdMH030 LOGIMO. BOsIFOL ATMBOG3ZS
do056 d50s - 4.3%, 55939 505D F30Mgs BHYol sbs35MO.

003535 x3gMHM36900L 0bESJGHMOMOOL 3MMmAbmbomgdmwo 3sB396909wo bodsGmzgwrmdo
2020 Herobmgol 72,4-0s. gbs 85639690900 mmomddols 56 dgaawrows 2004 ferol 8999y (72,7%),
95306 MHmgbsg M599bodg ferom sy ol Fo3OWYdOmM B 0ym (69,1% 2000 Fgurl)
(LodMBgdOLAgBHY3gem I bgmdo, 2021). gl 60dbs3L, M OB BHINOBHMMO0L B0
363960 fowwol 909H9©05350, Logdo®mzgemdo 003535 R9MHM36930L
06@&5JAHOH™dOL bydmsenm 35B396909w0 bESdOWH EMbybgs S FGIMIOIOS JEIMBSCIWYE
Lodmoenem 35396909 9b (ssbmgdom 75% 30mabmbomgdmwo 2020 fgwrl).

L5JoMM39wmTo  0I6GHORBOE0MGIM0s  BOMIMOZoRIMHM36gd0L 52 Uo3356dm  bmbs,
OmIgeoi dmoEegl bdgegomol gsMmmdol ssbemgdom 31%-U (30mIM35wRgM™3b9d0L
153396dm Bmbgdo [Key Biodiversity Areas], 2021). gbs 6086s3L, MH™A LodoMM3zgermdo sOLYIMOL
©OEO  BIOMMIOL  IJmbg  FMO35¢0  BHYMOGHMM0s, Bosg  93mboLEBHYIGO0  Lobgmdgoms
3653500 53960M3690000 253Mm0MbBg3s. gl 353MF39w90s bosMM39W ML Fg@SE IMS35WRIOMZSb0
Wwsbdoxn@om, dobo 9EIdsMgMdom  OMLgL, sbrMm  sEIMBLZW MOl Mgyombl, o3
B30L/50dmbogago 93Mm3sls s o300l BLZsl/EolagErgm sHosl MmOl s dm0sbgmob,
@50 MdOLS S B3B30MM BMBOL sOLYdMIOM. 30ToE By gog3egbsls sbgbl BmdogHo bem@om

3535 939960l olagargm boffoerdo s 3mbEH0696E M0 3535 50BMbogwgmdo, Moz s1939 bgwrls
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Pymdl J399bol 39693Mm030 30MHMBYOOL IM35¢RgMM3BJOLS S dOMIMIZsigM™M3b9d0L
396300006905.

6.2.1. 3MmdM0 5 mgm

303M0LS 5 rmdml dgweBymMd9d0L MIgELMdS s BB s39300MGOME0 ToMEZELGwIOL
9456900  99d5MgmdL  J399bol  LsdbEMY0-50TMLsggm s LadbMgom  bofoewdo  (6sb. 30),
500mbs3wgm 9BsGHMools dmosbo B30l GHIMOGHMM0sDY. IBsMBgbo TgmMbgmdgdo s
9563309790l Y6900 4B 9dmwos J3qybol sbogwrgom bsfowdo, 93Juobr®-3mewbmmo
BIOOMBMNMZ560 3HYggool DBmbsdo. 53 93mMHJR0MmbIdL GO BHIMOGHMM0dOLS S
LobIgergom IMIRBIdOL Y39eoBY B0 3OMEIBEHWWO fowo sd3m LodoOmzgumdo. 5d
©930069030/BMbgdd0  3MdMOLS s Wmdmb  dgM@bgmdgdo s FoME3w Mol 4sbgdo
9090569 MdL IE0bsMgms bgmdgddo, Loog dOMIMOZ5¢TBIMHM36gd0L 0BESIEWIMHMBOL 439wy
5050 35B396909w0s  d399obsdo  (Bob.  31). 58539 ©@OM™ML, gb  BHIOOGHMM09d0
30MIM 535 xBIMHM36930L Bs3356dm Bmbgdol Bylbsdos (KBAs 2021) (bsb. 32). gl 6odbsgl, Hma
3M3M0LS s wmdml d9MHbgmdgdol oge 393900 doffs s FoLmb H3953d0MYdMWO
oM (3390l 4obgdo 339 M0db0odg ferols gobdsgermdsdo godmoygbgds (0bEHgblow®mo)
LOLMGBM-B5dgMMbgm  LoJdosBMIOLMZOL @S BOMIMOZIERIOM36900L o330l dbGOZ o
Lo5bsM VMBOLd0gdGd0 56 FobbmM30gWwgdmes, 85806 MHMEILSE, d0MIMSZSWBIMHM369dOL
153356dm DMbgdol 35MEHBOMOMBOL BosMRWgdT0o, b GHINOEBHMM0Jd0 dOMIMSZSWBIMHM369d0L
153396dm BmbgdolL bylbsdos.

B0 GIOOGHMO0JO0L 305300 MdLYMZSEHMMO0L b5d0gdEOL godmygbgdoo JRC-ob doge
BoBoMgdmends 3309350 9339319 GHMol  3mBGabgom®mo  B9dmddggdol  dglobgd
00MIM 535 xBgMOM36930Ls s 93LOLEYIMOO IMALobYMYOOL F9bsMPMBYdsBY LodsGrmggarmdo
(Robuchon et al, 2021) oBggbs, M3 53353MGMOS  LoJoMMN39mdo  3mAEHYbE0MMs©
b90mgddggdL 9596900l  Logmmbols {fobsdg dgmg  dMdMAhmzsmms MmO  Lobgmdsby,
39005996900L LEgOHMbOL §0bsdg Iymxy GBMHOb3gEMs bym Lobgmdsby s 9O BgdmJdggdl
3905996900 Log®mbol fobsdg Igma 5d8x0d09d0L LobgmdIdBY:

*  25005096900L Log®mbol (obsdy dygmuo dmdmdfmg®gdo, GM™IgEms gog3mEIKgdols
56950 03393905 30MOL BIMTGOMB, SO MO VsTMIMHOL MO IMfY3esEO Bobgmds:
3035660 dgmsdmEs Nyctalus lasiopterus s 9939wrols 3bgo®bscns Rhinolophus mehelyi.

o 2505096900L Log@mbols obsdg dymxzo gMoblzgmgdol  Lobgmdgdo, OMIGEmS
39360399008 560990 03390905  3MOMOL  739MIgdmMsb, dmoEegl Lsd Imfyzws
Lobgmdsl (300 Streptopelia turtur, {oomgwmsgzs gzobomos obgo Aythya ferina o
foomgwygams dMOGsws Podiceps auritus) s 35©5396900L 3065l dymmy M Lobgmdsl
(39L3mbx 0 Neophron percnopterus s ds®o Falco cherrug).

B9dmbligbgdmeo 33es30m (Robuchon et al., 2021) 51939 ILEIOYDS, 0TI

o 3m0MH0L B9MIYO0 LodoMN39wMTo 56 03390790056 SO(3 9O IEIL BIOHOGHMEOOSLMSD.
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e 3m0M0L BgMIGO0 LoJoMmzgwmdo 56 dEIOsMIMBL gMmgbmer sbgw F9dEowgddo,
046905 gl d0MIMIZoWRIOM369d0L  3bgwo  FodGowgdo  (doy.  Lobgmdgdol
3M935¢0x39M™36900L), 93mLOLEJIMMO  IMALobMgdoL  3bgwro  fadEGowgdo  (3sy.
BobdoMdool  FoMo0) 099  93mLoLEHYIJIOL IO LgMzolgdol  3bgwro
09O GH0w9d0 (359. Jofob gacMso30s).

30MIM 535 xBIMOM36935Dg gobliogz oMM MoMYMBOMS© S50Lsbgds JoM3wgerols dmyzsbs,
596 0l 56 3HM39dL FoM 3390l Yysbgddo 8b9gdm030 396509 MBOL gobgzoms®mgdols
153G O 5HB0sbGIL 93MLOLEJIGOL saMMmJ0d035E9d0L gdoloom. dgmegls IbGOZ, 3MIGOLS
@5 @mdml GHdMM9d0 byl MHgmdl obdsxkdol godcmegzswagmmgbgdsl s, 9du@ablow®mo
d9mObgmdol  d9dmbggzedo, ULs3dsm© GsGomm  LogMiEgl JIbol  doMIMLZzswR MM3bgdOL
3963000060900Lm30L. gl LoLEJIGdO 2obLS3MNMGO0m gJuBIbLoWEOos 0d, Loss BYMHTGMHYdO
0003535 BIOM36930L 2o630056M9dL bgarls 56 »de0sb:

*  29b540OE 259530 3 96 4 Lobgmdol 93%0 (3MdMO, LdyEdMdES, YOO 5FYMHO S
wemdm).

o 30™dI6 m93BoL MoMmEIbMdOL  LoY3909LM  BEBLOL dMdgdbIL MoMMYMEo
LobgMdOLMZOL.

e BdmMIo G930l Lo gdSL 539396 39 M Mg3BUL.

o byl MHgmdgb doewobols s bbgs 939bs0gmemdol, MHmym®E mg3bol 1533900
603009693900 9Ol 25630m569dSL.

e byl MHgmdgb Bmm3sbl@Hmbol s BoGM3WsbdBHMmbol, Hmamez 0g3bol 1s33980
6030009693900 9Ol 25630m569dSL.

o byl MPymdgb d0MmIMO35¢RBIMHM3BIO0L  gob30msMgdL  GHBIMMOL  oMTGM, 30
395930606 ool 2o3agbs s 30MMdgd0  Jggdbsb  Lo3zgdo  603009M9gdgdOL
©5353930m0 {gomrm900L goloBgbo, HMYMGOE3Ys, Jogowoms, 8fgMgdo.

90009056 9YMmgdmsb s Lobbog 8ofigdmsb  F9ocgdom, GHOMOMGOL  sTSEHJOIOMO
9615350053960 36905 9954300 obToxEHTo s, Fglodms, MJoIMIE JooaRMIgLME 3093
LOLMBM-B5dgMMbgm  @bEIsBBHOL  BOMIMOZoRBYOH™M3bgds.  GHM3Im3gLzol  (2021)
306398300l  dobgz0m, OMIgo3  ©sxBdbgdMwos  OEIMOEGHWOOL  dodmbowgsby,
G®50E0M 33MOL BHOMEMIOL, 390IMHO FEMEOOLS s Bogbol 3500@9EH 9Ol Ho®dmgdbols
3905, 993050 YHBOHMB3gEgmb dogero Moo 93mbobGgdMMo bYMH30Lgd0, FoZIWOMS:
5b6oRE0L O 5YOWMOM030 3¢00d5EH 0L MMM, Yol 5353905, MJAIOMHYdS S
390199609, §950r0oEMmdolL Lofobssdgam 3wbd30s, Logrgdsmo MHYHBIM3MsMgdo s 5.3.

9019b905350 530Ls, SOBYOMOL BHOMMYIO0ID JMIGOLS S MMl 2od3930L LEAoTOMYds, MO3
Lsg3MNbgL gdbol 333660 Hgarol 3690603 93mLOLEHIgAL. 393935 990degds Imbqls, vy

GOMM0b {goro o0Emgds mg3Bol doosbs s8mFgMsd®y, 96 §yseroMdol M.
5056 dgodergds  modymgzgomo  29bg@03mMo  Bgas3wgbs  Imsbobml  3gemmMo  mg3bols

148



303 5305DY. 29939700 3003MOL DMYOIOHTs LobgMdsd Fgodegds 99dsdxMmmMgdgEo Bosbo
39900f30mb. Jogom0ms, 5d8-d0, 30bstrg 0eobmolido, yod39erds B dmdEsd LMOBI©
39360390905 ©0(igm, Lsbsd Jobo MHHMEIBMdS 0bEHIBLOMEMO 193D FIMH00 56 MMM
(Tsehaye et al., 2013), 0960 LJgdgds 0635P0MO LabgMds Qb FEObIMY ME0RIBEHTO,
LsdbOYm sx3M035d0 (Crookes et al., 2020 §.), bmwm 3963bEOLRIMO 350GBbsBs - d0bstr
©bs0do, Mby®mgomdo (Takacs et al., 2017). MmO 3 316J30MmbswmE 565¢r0Bdo 500bodbs,
396MBbobs (Carasius carasius) UGB 2930 3g©s g LodsGmzgermdo dobo 30639eo@
39903 560lmsbogg, Mol godmi 0go 93BoL  YzgwsBy 493039 gdE  Lobgmds 0dao
LoJoMmM39wmL o fyawrgddo (Sopiko, 2014). 53539 O™, ModIbsE B396030L 3BMdOWOY,
B39bL dog® Fgbfogero 30LsMEYIS J5edsbol/Bmmbol s 3mdGOL/wmdml dg®mbgmdgddo
5MLgdOo LobgMOgdIOLIZ0L 5P 56 3JMbBos OLgm 0B35H0OYL, HMYMEF FMbEs J35MRLIBIL
d9dobgggsdo.

6.2.2. (3obsMEHYgMs 35¢dobo s Bmmbo

3OLIOGYs 35¢dobolls o Bmbol JgmMbgmdgdol «dg@gbmds EYdsMIMBL w0580,
939460l (396EHMoMM s LETLOYM-EOLOgEgm Boffoerdo (bsb. 29). gl doMoMoEI© 3933500l
d909m9o  GYyggdolb  g3megaombos,  mdgs  Logdom  fowos  93Jlob®-3mEbMHo
RIONMRMNWMZ60 3HYggdol bmbsis. oLIMEYIES 35¢doboly s Bmmbol IgObgmdgdols
3G gbmds 056 FgHEMdGODYS gobes3gdo. 53 FHYMHOEHMM0GAL d0MIMOZ5¢RgMM369d0L
06@5JBHMOH™dOL 439wsbg domsero 8583969390 sdzom (bsb. 31). o5 91939 5GOL QoIFIOZ0L
bmbgd0, HMAgdoE dmbodbmwos, G d0MIMOZ5¢RgMHM36900L 1s3356dm Bmbgdo (KBAS,
2021) (Bsb. 32). gb 603bs3L, XM BOMIMSZ5ERIMM3690s 00 Mo0MbYdT0, LHIE (30LIMEYJMS
39e35bobd S BYMBOL FgIMHbgMdYO0s FobarsygdImo, 65531GdS EsDIMOEGOMEO, M¥IES
59 30MIM9350RgMHM36900L 153356dM BMbgdos.

1530mbs305, ®59EIbs© GIMJMYds B0MAMOZOERGMMZE9dL  LooMmz9wmTo  30LMEHYJE0s
35@03sbobs s Bmbol gMbgmdgdo. 53 Godol 89Mbgmdgdolmazol dgwsdgdoom docg dofss
LoFoMm s BgdoldogMo sdobIMMGds LHGMOxRs@ Bosgal dobs®mggdol ©obgdsls. sbg3y
65300905 Bog5M5MMS, MM (30L5MGYJEs 35¢Tobol b BMMbol BIMTGBOEIL od3gMeo
93599356900  2505MRbg6 390ME  ¥bgdsdo s ¥6gdMm03  93mbOLEGHYIYIL  Logmmby
9943656. 093G EH0MIdMOo 30LIOEYJs 35eTobo s BMMbo Ym3gwm30L 396 A9MBRYdS
Lodomm39wml dmbgdc03 30MHMdYdT0, FobloMMMYO0m, OHMES MI3BO  35BOMS, MIES
390dgds  5MLYdIMIEIL  299Mbs3eoLOE. 39BoaMbosdo  (LodbMgmo s896M035) (30BIOEGYIES
35@dsbo 999905 0 sMLYdME 36gdM03 30MMdJOL S 96533l 5RO MDM0Z LobgMdgdL
(Cussac et al.,, 2014; Jodar et al.,, 2020). 30LoGEYgs 35dsbobs s HBMMbOL Jorm39wo
19MIYMHJI0 57 HJOOL 2oLoL3EGET0 BMESEOL B5YIOL 505319d9b, BromMd 9306 S0 ™Mb
093P0l 24993935 0MIEe §Y9OEMdOLLL 0gm Fgdmbgzg39gd0, GmEIlsg BIMAOL 0g3bo
do0sbo foomm ©obgdsd. dgmegls dbGmog, 33900l FoMdmgded dgodergds LgMoMmBLIo
93930965 3MobEobML B0MIMOZz5¢R39MM3690sDg AlmEBoml bbgoalibgs 39mbgdo, Loss
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bgds B30l 19g3BoL sdMFGMs s J9MEILIMIWO 3 GHMMGOOL ImYyzsbs. oblsgmmcmgdom
D308 093B0L 5dMmFgOST LEdbOYe Fybst ™39obgdo @S Lmoml 370353059 LodbeMgo
509603530 990dq0s 459Mm0f30mb d0MIM5350R9MM369d0L LyMHOMBME EIBS39MO.

3OLIMGEYEs 35¢Tobolis s Bmmbols bo33900 F90393L 39¢MHO 1¥93BOL B30l s Bgmols
d603369c0m356 fowl, Moz 0f393L 39w M0 Mg3BoL A9dMBOEHIL s 993 OLBSEIBLL
LOBEZM  93mLOLEJIGdT0. 390MO Mg3BoL FJMHOL 33mEJOTs Fgodergds T9)bOME™L 9L
9989930, 953650 93009350056 39Mm0Mm©To LEHBPIsM 93mLOLEHYIIO0 5E30WsE FMfg3eso
503mBbs. MB35, XM 30093 19300 5855 36MdO 0oL Fgbobgd, Mg M5 A53egbsls sbgbls
30MIM535wBIOM3bJBIOL  39035D9  39MHo  g3bol  bbgoolibgs  Lobgmdol  sdmFgMs
ALMx3Eoml bbgoalibgs 3mmbgdo gMdgw3s0056 39ML39JE03580 (0b. dsgswoms, Shannon &
Waller, 2021 s 350 8096 dmy3560e0 §ysmrmgdo). 1533990l 300035609805 o d9093H9q00s
03056 50 go0gImbs(330000 3OHMIGIolL globgd s sbmEME0gwgdgb 0b39LE0E0gdL mg3bol
1J30obs s Bgmol FoMdmgdol gob3z0mscmgdsdo 093Bol Bo®mBgbgdoligsb s s6s domwrosbo
093B0oLD, OMamMoEss 390l Joi8os (Engraulis ringens) (9s5¢00msq, ob.: Skretting, 2020;
Biomar, 2020). 953 B035d0, 00)MHdgomol dbgoglo, Lodo®mzgurms 039Ol 930Mm3e Jogdosl
(Engraulis encrasicolus) 930l 3430@0l s Bgmol Lofo®dmgdes.

LoJoMM39w Mo M93BoL BJ30OLS s BYMOL 5 3MA3sb605s, OMIGW Db MOL Bz9bo dgmy
dobooll ML 39LGMIMYM. MOMNMIME 303356058 BB oo 53l LodsGmzgwml
905360Md0L J09gM sYRIb0E Joi3d00l FJ)MHob o osh 33mEsdo (2019 gl Jogdool xsdmemo
33035 95 sl GHMBsL  995009bs).  Johmwo  3mA3s609dL  Mogz05bm0  3MM©YJ30s
BOBEOZIMRIMIN 559307, BoOE 0L, JOMOMOIE, FHM39WgdOL B533930L OLETDIYdWS®
3990099690s. Lodo®mzgeml dmegmMdL Lry®l, MHMA JoMmoEds 193BoL GBJz0wls s Bgmols
30035609035 05350 ©998BoEMb (3bM3ggdol Ls33900 9HM3BMEO B>BOHOLMZ0L ds0d JogM
$ommgd Mo 93Bob 3d30obs s Bgmol Fgemgz0m 1533900l bbgs 0699006 EH OB, 5356
3900935 oBIMEML 390OHO MY3BOL 259MYygbgdol 3mgn0E0gbGO (33 39CIMO MY3Bo 3y
R9MIYOHME 093HBY) LodoGmzgarml dBBsM0 fyaol 53353 EGHWM530, HomoE Tgbsdwrms
999306009L 330090 gds LEFBOHYo 5dJMH03M MI3BOL BJ300HY/BgNBY S Lemoml
1930DBY o, Igb505d0L5, F95330MML 0g dOMIMIZ5TBIMHM369d0L S35MR30L MOl 0. DogMsa
50539 ©OMU, gb BOOL Fo30 B30l dmfyzars 93mbobEgdsdo sdmF Moo Jsggdool mg3zbols
29300 H9/ gm0 BY M 30IdYgdsl (Bob. 32).

930M6900, BooE 0faMTmMgds 1533900l obgmo d3gbsMgMEo 0aMgE0gbEHJd0, MPMMOES
LE@OML 1393000 s LMoML 30wl 3MbEIbE®IE0, I9BHOLIYEI WOEO s BY3M0s Lyodobm,
63 o0 MROM 3OO II0MO0 565¢0B0o dmbgdbU.
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Nalchik

Grozny

Vladikavkaz

Georgia

Telavi

Thilisi

Artvin

Rize, Tovuz

bsb. 29: bsgsorgganeals 93026980026980b ©3630L G2is (Fgstrer: @sGLImO (BIHOAHOYBOL 30RGImo BlghgsdmBool
Usdogbgemo (DOPA) EXPLORER), bs@sg 3569 8ebodbryemos 3sg35b00b0b 8ytgoaamo (399960, obgksw - g39bobeym-

060 BGODIMBMII9560 (BYIIB0, 05 GOLBRGS - 5mBmls3em90> 565Hmero0l ool bBgso, mos bsg@obgtsw 30
asg0 begys; fyscier: JRC, 2021)

v

X

6sb. 30: bsgsorzgameals Gggombydol Gy3s, bssg 80090039829em0s 3028Goly emgels (foogemo fi9980) s golbsGdgems

Joerdsboly brorbols (eneyipeo Figg80) Fokdmgdol do®oos@o Gsombydo (36epgbceicro dsB39b9demg80 8ow90900398l
foerbg oooage degxdadol
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63b. 31: lisgsBorggeeals BormdessgserggBmgbodols obdsgdeatmdols Gengs (fiyste: RESOURCEWATCH.ORG; UNEP-
WCMC/UCL/NHM/IMPERIAL/CSIRO/LUC HOFFMANN INSTITUTE/UCPH/SUSSEX BIODIVERSITY INTACTNESS)

Nalchik
()

S S
=y _fNins
R - -

zon Rize

o ) LA #0581 R . S 2
bsb. 32: BomBtGs35anR9G®36980b bs3356002 Brabgdo bsgdsGoggereado. 52 bs33560m bmbs; 3s6Gomemdo 21,525 302 (fystier:

(KBAS 2021))
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6.3. 309mbo3s s 1336900
6.3.1. UsgMomm Bgas3egbs ao0gdmby

50 5bseoBdo obbowmmo 9336500 fywol 93353 GHMOOL 3OHM©JEHIO0l Bosbols bsd
39393060590 do0sbo Bgas3wgbols Ggbfogerol 99990 aLEGYIM©Ids, ®MI J39x 9339080
d603369c0m35600 Bg9mMJdggds 500530560l X s6IOMYEMdSDBY, 93mLOLEJIGOIOL bobolbbBy s
MH9LOLYOOL IRO0EOGHDY. FgEo J3gybol LogMmm Bgdmddggdols dsld@sdoo dsB396909w0
doerosh d3009s (0,001-0,04%). Fog™Msd gl MHobzgdo 5Mslobms, XgO 9gMmo, 5©sdosbols
X9BIOMYEMISLS @O 93mboLEYIPRDY  3wodoGob  33wogdol  Bgdmddggool
©BMLGHIOgo  Imbs3gdgdol s,  Tgmegs,  ReCiPe  dgomol goMargddo
00MIM535wxBgMHM369d0L  JoMp3sbg  ofiol  sm30Lgdol  Hgdmgdggdol  Fgnslgdolisdo
3MBSO0 oML 2odm. 36000530 (330Egd0oL do0sbo 3s3wgbs 3¢ CO2eq-do sGol
©o5bMmgdom 0.1% J399bol dsldBHodom Lbogdomm gdologdmsb FgsMgdom (FErMmdswr@o
9900900 9Mm L dmbsbgbg (AbMBE oM 35630, 2021) M3 gdIMEO bosMmN39w MU
dbobergmdsbg (Abmgwom dsb3o, 2021)), GmIgeog Fs0bz IzoMg MBYds. 3oLIMEYIWS
3503obol/Bmmbols s  3MmdMOL/wmdmb  J39x3390ds 2019 (ool 996353 mdsdo
©53bEMmgd0m 5000 35 BIOMMIO ©03935. B 9MOL LEMdom 0.2% J399bols FolidEsdom
dofioll  s30L9dLML  F9EMIOO®  (FEPMBSCMGS© g Ly  Imbsbargbg  Lobmggenm-
L53gEObgm dofol s30L9ds (FAOSTAT, 201) 459653900 LodoMm39ewml Jmlobegmds®y
(Abmgom 85630, 2021)).

doflol sm»30L9d0lL BgdmJdggdol Mmomgdol 90% dmpol 3MdGOL/wmdml J39xs33by, sdywsb
©55bEMgd0m 65H9g35M0 B 33Ol 3MEE030M9d0LMZ0LYS Fodmygbgdmwo s bsbgzs60
-30MM9d0Lm30L. Mbs 500b0dbML, MMI FHdMMYdoLZzol Jofol sm30L9d0l Bgdmddggds
003535 B9IMHM36935Hg 96033690m3560 51399E 05 3MdMOL IMTbgdOL LolBHgdgdolm30L (0b.
93900530 6.2 305350 RgMHM36900L Tgbobgd). 1939, Lo3oMbs30s, M5B 653egd0s Sigom
500309830 00MIM 535w RIMHM36930L BstIOLBO 00 5EYOWGIML TgEsMYdom, LooE LELMGEM
L53gObgM  5dBH03M0gd0 oM bMME30YEEIds. 3MOMHOL  BHOMOYdOLmZOL ReCiPe dgommo,
153565 M, 505D 45 FoMBJIMWHE 5BoLYAL Fofols s30L9gdOL BgadmddngdslL, o6
9900M©O 5O 0m35¢olobgdl gJuBHgblom@mo 3B3IbsMm0 fgwol 93353 EHVIMOOL GHdMOYOOL
1393080390 BIJHMOPIL (LobMGBEM-b53gMMbgm Fofjgdols 53301900l B3 gbs BoliYds
dbMWwMmE  BMPos  bLmEEol  dgMdbgmdol  BoJ@MEMmdom 39030  FoM33WYMO
390GOGOOLS s LodmzmgdoLsm30L). IgmMgl dbGOZ, Jofols s»30LgdOL ASbYIMH0TgdMwo
b90tmgdd9g900l s9bMgdom b5Hg3560 FmOlL oM 33wy, MMIWOoms3 33905396 3MOM.

D0560L LY 35@JMM05d0 BgdmJdngdol 353HIRMmOH0gdoL fzwowol sBserobols Jobgwogom,
b90mgddg9d0l 99990 B0 353930055 Y39wsbg 860dzbgemgsbo:

" 3wodsGHol 33Lowgds
= 03600 bsfoens3gdol Homdmdabs
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= JofomboMagdemds

= b0oogol 3553056Mds

= fosrobyywo Lsizsgolb @ggosoGe
09935, 8900Mm©OL  50bodbMo  MHMLEHMOOL  A9dM, DBMAOIOMO  BoJBHMGO, Fglodermy,
3953560900  0gmb  Jgxsligdmeo, bmemm Bmyo - sMBsMsbsMmE. sdom  Fgodwgds
50bLbgdMEaL IBHIBsM0 Hyeols s B30l 93GHMMFB0I300L  FMEMmEbyws©  ©dsEo
fiaroewo.

6.3.2. Lsbogmsberm 303eol 99g3515930L 3909980l 8956985 OGIMIGMEMmST0 SOLYdM
dmbo39390056

030  B39bL  Imbo3gdgdl  9930eMgdm 3360l Lobogmabarm  3ogaol  dglobgd
330MmgMHoEbm3z5b0 31035309006 ghm-gOL, (Bierman & Geist, 2019), Losi 99i39L9ds
00539 0600035390 99MHbMdY (305G (33e00eqds, 336560 s BLZOL 93EHOMBOIEF0S
@5 8945610 b5§oe53900), 53065530, D 99700 Jo0b Abs3L0s b 08539 Os35DMbBI0
00ymg390s (33093580 dm390v0s d9eMgds 3mdMOL 3mb396306 s MBI Fo®dmgdsls
dmM0oL 29603960530). HMAMO3 BIBL, JsOMME0 33Ol TgdNb393500 3000ToEOL (33e0EgdsHY
D9393w965 MmEbsg sdsEoE 30s. I3, BB3S GH030L dMbo390903s O FJMMEMEMYOEDs
56MB9g35605 G96900Lsls J0gdemgds 2oblbbgeggdmwo dgwgao dmy3z3gl. Mcleod et al. (2020)
2900m35¢s  3003MOLYIOMS FoMTMgdol Bgas3wgbs 300doEHol  (330EgdsHg AbmGBEomls
Lbgoslbgs Mgaombdo, MMIgEoE, ssbwmgdom, 99sagbl 4-5 33 CO2 933/1 33 FMEbow
P0bsBY 583MO30L MO0 s SHOOL MO MHYROMBOLMZOL s, PosbMgdom, 2,5 33 CO2 933 /13y
3OEbs §mbsBy 50dmbogwgm 93MM3580 s MLYdo. gl dogrosh 3536 JoGmeo d306g
99mObgmdol 30Ol Bgdmddggdsl, mwdEs  sIMLLgwgm  93MM3ols @S OHMLYMOL
3d999ObgMd9d0, BogsMom®, MBOM 06FbLOMMs. sbg GMI, Fgboderms, 53 Mgy0mbgddo
30360 35M9dmbYg Bgdmgddggds 50 11533900l s Jofol MYROM §i39dGHOO 45dmygbgdol
3o0m. mdEs, 9 I9gMEMEMYoOds 5MBY3560s s IMbs(39990d5 Fgodegds MHBMLEGHMOGOO
3odmofjzomb.

35@dsbol dg0mbz935d0, 8gG0 3490¢035:300L Fmd0gds godergds dglsmgdes. Maiolo et al.
(2021) 1 3 39¢AsbBg BgImgdggds 3.2-5.2 33 CO2 933035¢96G0L BoMegddo Fgogsbs (Lbgs
060353900 256bb353009d5 58 5650DBT0 Fodmygbgdmewo 0b035EMMGOOLYB). JsBrEo
35@0dsbol 99092900 58 0535DMbOL J39005 BOZ3MMBss. 1590 Os35DMbL Maiolo et al. (2021)
©OoEHoo©  35¢dsbols  FoMmBmgdalbmob 3930090 9bgeyool  JmbIsmgdsls s
GOBL3MOEGH0MGOLD  5353806093L, MI3s IMbs3gdgdBY 5oz, Vs35MMOM®, 293w gbsls
5bgbL g09my9bgdmo Imbs 399930 3030 s FGPMEOMEMYOEO 5MBY3560. WO FHYMHSGH M0
5009600 8mbs399900L Msbsbdsq, 11533900l Fotrdmgdol Bgdmddggdol osdsBmbo dzoMYs.
5190 J9ga0 8MmMEMmEbYE0s, M5B, MMM (36MdOE0Y, L533900L Bgdmddggdsll OO
33909035MdS  bs  bollosmMYdPIL, 1533990l  F9BoEAIbWMdOLS s  0byMgE0gbE OOl
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0gommgdol M350 x9Mm3gbgdol asdm. Mc Leod et al. (2020) 95303 gdol msbsbIoc,
9525005, LOIMBOEIOL 2530090000 oL BYRO3wghs 5930 300ToE Ol 33O gdsbY
©oLoggm 93Mm3sdo (4 33 CO2 933. /1 33 gm@boew mbs®g) dg@o Lobwydol, 9gbgeools
06@&9bLboMHo Bmbdsdgdol s dofiols godmygbgdols MBmM 0bEHgbLlowEmOo (33e0Egdol odm, Mo3
bOol 15339008 0baMg0g6EHJOOL  BgdMgIgEgdol  BOLZJRL.  oMobmE  5FgM035d0
©5g30JboMgdMwo dmbsggdo (6.5 33 CO2 933. /1 33 @m@boer (mbs®g) doerosbs
ofomloMmygdmdol  (33¢0gdol  d99a0s, 35306, MHmgLbsg Bgdmddggds ©BsMBY6
6930069030 560l ssbermgdoom 3-3,5 33 C02933 3/1 33 GO fmbsby.

bbgs 3bm3ggw® bm®m33MM©dEgdmeb 89sM9gdom, 53353w@1IMOL bgdEmMmol Bgas3wgbs
30003530l (33¢00Eq05Dg 293009000 J306M9, 300069 3bM3gms [o®dmgdol Bmyogtmo
LobEGHYIGOOLMZ0L, MMAMMOESS bodmberol, 3b3Mol s mbol dgMMbgdgdo, MI3s 00539
©0535HMmbd0s, o3 Jomdob s MMl bmMEol Ho®dmgdol LolEgdgdobmgol (Mcleod et al.,
2020).

6.3.3. 1533900U o®dmgdols Bgysgmgbs aoMgdmby

LobogmEbem 30300l 3Mm3gLgdol dgbfagws 3bsymal, GmA 15339d0L FoMmTMgdl, GmymMs
9l dmbomEbgwo ogm, 860d3bgcrmgsbo i3erowo domdwgzol Bgdmddgogdol dgmBgmero
060353 ™mM900L  dgBgbmdsdo, 9339539 GHYO0L  3OHMYIEB900L  3gGgumdOLIMZOU.
3GOLIOGYIES 35¢dobols s HBYmbol 1533900l FoMdmgdol iaerowo 45-70%- Fgoyqbl
b90mddggdol  353JamM0g00L  dgBHgbmdsdo, 2oM©s  93GHOMB0IS300Ls  (<20%) o
ofomloMmagdmdols  (momddol  100%). 3mdGMoLs s  @emdmb  dgMMbgmdgdobomazols
956339990l 3MEE035300L BYR93egbols f3eromo H59gbsdg sdsE0s (FoMs BMz0L
93GOMB0ISE00Ls,  Bdd3 0L F9EO0WYO0  OEO).  dEYbs®, 1533900l  bsdolbo,
39050099bcmds s 33900L 9139JGVIOMBds dognosb 36033bgem3560 GodEHmMmgdos, HMIgdos
396LsBM3M5396 Fgbfogarowo 533539 @GOl LolEHdgOol oMgdmBg Bgdm]dggdsL.

9600 3139dBH0, MMIGLSE LCA Lomsbsm 396 sLsbagl, 560l 390IMHO 093BoL godmynbgdols
089300 35wdsbobis @ BYmbob J39x23390d0. Inpdero 33eg30L dgg3ligdom, gagger 1.3y
3odsbol, Bmmbolb s boBowowol Fodmgdolmzol, ©ssbarmgdom 0,3 33 doeosbo
290m3dMo0  3gErmHo 093H0o 49800Yygbgds (osbErmgdom 2/3 m93Bol gJzowo s 1/3
093D0l D900, 565 BoMBgbgdoliysb), Gro 60dbsgl, HMA 1 3 B9MIGHIE0 093Dl 3O M©YIE 0L

©3LIBOPIIWOE osbErMgdom 1,5 33 3mEboo 39wHo mg3bos LsFodm (gmiEbseo
39060 093%0L ffbsdo 20% JdMso 603mogMgdol ool yomzswobfjobgdoom).

B30L 193B0L Joeogol 93060930L oM, 1533900l FoMmBmgds, Lo33900L 0bAM0YbEJdOL
90900l x5339930, 03936 OO M5MEIHMBOM LsMBIMOOL F5BJdOL gdolosl gbgHaools
dmbdo®mgdom, Lolivydgdol dmbds®gdom, Bsdobs®g (ywqdol gofidgbom ©s Gyob Logsmol
3965003M930m. LsMdIMOOL 2oBgdol gdolos 0f393L 3W0doGOL (33€0eEgdL LomMdMEOL
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95399BO0L 299m, Bosbl 59gbgdls 93mLOLEJIGOOL bosGOLLL, 50Ol K SBIMMYEMOIL o
DM 500530560l 390000EOYIMONL  39I39MOGIMOL oBgoom, B30l MbolL sfgzom,
09o000Md0m, 235¢30m, 535©YOJO0M s 5.d. (0b. BsIMNIZOMBMITMMOLM 35690l
Moberglbo Jgg30ligdols sbgo®odo 3rods@olb (33wowgdol dglobgd, IPCC, 2021). 3006M0LS o
wmdmb BsGdMEMg LolEJdgddo LomdMMOL 45HgdoL gdobogdol fysmms sBmEOL mJbools
9900900 FHdMMOEI6 dobo EMIboMgdol M™L (Hu et al., 2012; Hu et al., 2013), Lsbvwydol
026009306 s dolo FoME3EGMOL 39 EH0300900LM30L A5TMYgbgdolsl. LoJoMmzgw MU
©3L93Wgm b5foedo 33Ol s Crmdmb ggMHdgMgdo b53egd FoM33egMEl 0ygbgd9b, dog™sd
196MIY)HGd0  MIMowmE  bMYogMgdgbh  GHdMMGAL  dmbgdMogzo  I39bsMIgMEMmdoLs s
R0GHM3sbgdGHmbol BMolb 1EH0dME0MmgdOLM30L s 1g3bol 33900l MYHEOWB3gELOYMRBS.
Lolvdgdol  odmygqbgds sbgzg 0f393L 9gdoLOYGdL O FoPMIB 539300MYdM  BgS3gbsL
39090mbBg. 30LIOEYIWS 35eTobols S BMYMbOL 15339008 FoMTMGdIOLLL BIHAOOMEBYOL
990b0gdol  3mBHbEoMMo  [goOms  Lmomlb 3 GH03009ds s oHomloMYgd™Mds  (ob.
9o9omaq, Silvenius et al., 2017), sbg39 sBMEGOL MmJbool gdolos Lalvydgdol Ho®mdmgdols s
3590yg9b9d0Lash, BobTommMsbaols  gdologdo  Fosmolgmmo  9bgemamds@sM9gdegdolisysh,
O0Iwgdos  3odmygbgds  d9m93Hgmdsdo, 3w GH0306090530,  GHEMBLIMOEGHOMYdLS
390053v05390590, M53 B39 g0MH030 30033060MGIMO 15533900l FoMdmgdoLom3z0U.

L50INOHOL A5HYOOL GIOLOYOOL FOMS, 1533900 3 EHYIMGIOL, HMAMOOESS FSMEFIWIMLO O
Bgo™m3z960 3MEHMOd0L dmyzs6s, 0fg93L bbgs 45M93mbisggzom Lagombgdol {odmfgzsl,
OH0QMM0359 00MmIM5350RIOM36905 s 93MLOLEYIMMO LYMZ0LGOIOL 35G35 Jofol s30Lgd0LS
@5 3ofjol  BHEMBLBMOT>300L  godm, fywol FmbTsMgds, 93BHOMB0ISE0S @S 35960l
©5006d1MH9ds  JodomMo s MmEbMwo  bolvydgdom ©s 3gLEHOE0IOOL  Fsdmygbgdoo.
930EMA0MM5©  MBOM  Jobosmgdo 33900l SGHgMbs@oEo  LEMo@ga0gdol  godmygbgds,
OMRMOE  3MIOOL/mdml,  s1939  GOLIOGHYIWS  39eTobol/BMMbOl  VOMYIMEIGDIMS
J39%533900Lm30L, LoMMNMYMYIOMBss 539380600, MoYD Fmlsdgdbos 3MI3MMAoLo
39098mbEs330m Bo30mbgdL (Fsgooms, FoM33egMeEol dmboyzsbs dofjol s fgwol
3990ygbgdsls, sMmMBLMELsmM dM9H39™dOL J393MMEIBHIOOL FoLEdMMds® Hoswolgmwo
LoH3930L  go8mygnbgdsls) s 15339001 33900 FobolOsMYIEIGOL FMMOL. DBMASWOI, SPOM-
LabiOLosmem  MYH39eMdol  Bwd3MHMOIBHIOL, 533900l 0baMmg0g6EHIOL, MMBEGALSE 5O
LFOMEYOsmM  9Fobo3z MO  odMMBS s  FIMEIWMEL, OMIWGdo3 LY, MYY0MbgdTos
dmy35600, LysE 9O MO Jofol 399mygbgdol 330 gdol ML, bBozwgdo Bgdmddgwgds
5930, 30006 Bom 5 BHIMbSEH0390L (OHMYMOE BOJLOMPS B3NP0 SBsEPOBom).

6.3.4. gm0l Bggas3wghs gs¢gdmby

yzgms Godol 39Mdoliomgzols, 9336500 {gwobs s Bp30L 93GHMmMB035305Dg BgMHTOL g&s3o
Y39wsbHg 96009369m356 bgye3wgbsl sbgbl. 30360l GHdmEMOL LobEgdgdol d9dmbagzsdo,
89MAL 9Es3L sbigzg 3609369wm3s60 ff3arowo dgod3l bbgs 0bozs@m®ms «dg@glicmdsdogs.
19039006  MmOYBMwo  Bo®BYbgdOL 39635 BMIGO0EIb 0f)393L  FoMgdmdo  by33900
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6030009693900l F5M0 M5MEYbMBL, M3 BOSBL 5Ygbgdl §3mLoLEJGdOL boeolbl s G90degds
3°9m0f30mL  Bd0MIMS35wRGMM36900L 35635, 306506  dggbstrgms s 3bmzgEms
BM309000 Bobgmds SLgm 30MMdYdT0 M3gm bomMdL, 30 bggdo (Payen et al., 2021). 50

39M908mbEsg30m 989JAOL 9930 YfiIdIE JZOOMBOZIEOL s oL FdTMfZgEos Mg3ol
0039¢0900l, oo, TgmFdgro 1339008 @O JodomEo s MOPsbMo  bolmdgdol
393mMg3bgom  9BH3Bsm0  Jywolb 933539 GHMOM0L  B9gHdgdosb.  3@3bsMo  Hywol
93393710 GHIM0©0 93GHMMB035305 doMOMs©s© 0393l 93MLOLEHITOL EOLBEIBLL FoMdO
Bo@®53 900l 459Mm, M3 “9m93MqLO© LEBEZsM 93mbOLEYIYOBY sbEIBL A93wbL, s Fo®do
RLBIGHIOOL 2o0M - B3, JOMOMOPIP 39396l bl dBH3bsMo gwol 93mbolEgdndby
(Huijbregts et al., 2016).

933OMGB035300L 9B9JGHO SB939 F90dergds 360d3bgEM3560 0gmb 3MdMOLS s MMl GHdMMOL
LoLEYIgddo, GoEYD  BHOMOOEIE gwol Asdmbsgbo  Fgodwgds FgoEszIl OO
omgbmdom 153390 6030009MIOGIL.  FOLIOGHYJEs  Joedobols s bBybol  BHOMOOL
LobGH9dg0dos 93GHOMB03IS300L 9BGJBH0 90D 9GO0 FoMgIMBES(3300 bOZOMbOY,
65090 9JuegdgbEH9d0, oMo s 99 Fdgero 1533900 399EB0Z35®© 0MYEbYds. FoROWOMS,
3oedsbol 15339000 ool 39933390 MdS MO IbEIMgdom 42%, bmwm M9g3bol ool
99933902005 5O0L L MGOI0M 18% S DMYSWIP B MGd0m 1-sb 1,4 33-0009 15339000
L5F0MHM 1 39 093D BOOLMZOL. 5TMH0YS, 15339000 sDBMEH00 IO 300l 24% 56 Fg@o
03562905 256M90m3o.

6.3.5. GMBL3MOEGHOL BYQ93egbs A3MBM DY

©0MJIMGdsm  X9F3d0  3mEbowo  m93bol  BHEOBL3IMOGH0MYdS  sg3g 8603369 mzb
D9393w9bsL BIBL FoMgdmDBy, 039 OMYMOE 1533900l FHGMIBLEMOEGHMYdS 35¢Tobobs o
bmoboll  99dmbgzgzsdo.  EmEbswo  mg3Bol  GHEOMBLEMOEGHMIOOL  {3owo  Qo0dmbY
b90mgddggdsdo d3oMg Dmdol 390)MHbgmdgdolmazols bszegdos, 300069 MBGM oo bBmdol
39996069™d3900LmM30L, MoYsb 306 8gMHbgmdgdo 3MIMEJ300L 9@ Howl s5EHOWMdM0350
4o0sb, bemwm MRdMm oo dgMcbymdgdo 139MIxd0EI6 dMIMmOgd0m dEIdIMY d>BMIOL
5056539096, 36Md0oE0s, GMI BHEMBL3INOEGH0 860d36g9mgbs  MfYMdL byl LsmdMEMOl
390930L  gdobosl  (BobBoMmEsba0) @s 359MH0OL  dOBIMEMYGOL  (myoM©ol omdbowo,
SBm@GHol mdbogdo, H3Momo bsfows3zgoo). Joedsbol s Bmmbol 1533900 930MM306
3990, Gog 0dsl 608bsgl, MM LodsGmzgurml 53gMHdgddo Rsliswgzs sl I60dzbgwmgzsbo
956dools gogws MF9g3L BosgEBHMIMBOWM s BsHBWIsM FBOM. Bssg3EMIMBOWM BHEMBL3IMMEGHO
396L3MMIOFOOM 55989 HMO0s  Lof3o30L  FMbIsEPdsTo  LEBPZsM  BHEBLEMOEHSE
39056090000 5 03936 359600l ©d0BAMEYOL, MoE 393wgbsl sbgbl 3596M0L boGolbby
LOBWOE S Jo5g9dd0. 3MEbIWO MI3BOL BHEMIBL3MMOBH0MGDS LodoMmN3g™To 56 bEYds COE
9ob6doby, 8o 50 0l 4os5gd30 Hywrols d0dg MgHBYMH3195M90T0, 35356 F03MMI3EHMIMLJdI0m,

157



653 M30MMOJLI DBOEOL  sdOBIMEOIdOL FsB3969dgl 9P oz 30emdgBMbY
55690099000 (Bob. 33).

6sb. 33 : dogB53090879b0 fyamol GgbgH33565000 s 756885000 H9FBmm0 3a3bso 093 Yol gssbsdsbs
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6.3.6. 093BoL 535009000

363H000m3H03900U, bbgs 390035996¢3)900L s 39LEH0E0YOIOL Fodmygbgdsd dgodergds LoBosbm
39302965 3mobobmUL 5530560l X sbIMMYErMdsBg om0 BHMJLoZMOMBOL Q5dM S BYRO3egbs
0dmboml  93mbobEgdgdol  bsmolbls  ©s  B0MIMI35WRIOM3bYdIOL  39Ma35Dg. o369
6030009693505 9§dobogdds Fgodergds 4o8mofzomlb §3mbolEBAol OLBSEIBLO s GHMJLolMEO
9539939%0.  SLgmo  6030009MHJ¥JOEIB  Lods®mzgerml  3BH3bsdmo  fyeol 933539 GHMMOL
99990b9Md98d0 (3600005 Bobgsbmdol s dogsdo@ol 3F3969L godmyabads Lowgbobggdzom
L5MOEGISE S JEMMOL 2odMmYygbgds 59BgdoL golis(dgbo. 956 Fgodergds LsgMmby
39999365L 930L0E9a90L, 039939, Lo3MIM, LsdmMM bogd0sbMBOPID 9GTOLOYOO A530E9gdOM
06 9bbomMos, 300009 B30 Yol 933539 GO0 45dmygbgdolsll o dognsdo@ols
d03969L 9993390 ™ds 3969303 Hyergddo, 5Edsm, LEBOBM JMBEIBEMSEFOL 56 s0fig3L, 30
39303350Lfi0b6gdm 58 60300gMGOOL 259MmYygbgdols BogsMomm LogHmm MomEYbmMdL S
9339310 GHIO0L  bgdBHMOoL  FgbMEME  FSBIGHVL  LodsOmzggermdo. o3 53O0
M930LbGM0MIONMO 393 9M0bIOME0 89000359963gd0L g5dmygnbgdols doMHomso doBgbo s6ob
35000 9905609000 VS0 BOLO G303V 033MOGH0MJPM 393 JO0bIOIE
36O gomsb  99sMgdom s  393HIM0b5OMMO  0sRBMBEH0ZOL  9MIMLYIMBY,  MO3
890035996&9d0b MReMm 30560050 ©sbodb30l FgladegdEMmdsl 56 0derg3zs. Boggwg
dolool MML sdm3zombuymo ®53qbodg dmbsfiorol sHBMom, LodsGmzggermdo dE3bsG0
090l 5335379 GHEmol 39MHdgeMHgdds, MHmymM3 BBL, LogMHmM® 560 030, MMYMEO 5030w ™Mb s
396316066 LMo 0930l 09350090900, Goysb bgwo 96 Fofizgdsm Lomsbsm
3MbsbY LHMOO OsRBMLEBHOZOLMZ0L. gb Mo FbmemE 0f393L dom FoghH Focgdmbomgzol
3m3H9b30cs 95369 6030096M90900L 93tMmYgbgdsl, MMIdOE 9SS 9B39JGIM0 g3bol
©5535J05M5  3OMBOEIEH0IOLS @S Fob3MMBIBOLIMZOL, 515FgE BOEOL H535©IOJOOL
196IYOHM0 093D0b 39O 93PBY Fo3MEIgdOL MHOLIL, Mg 0f393L IBH3IBIMO fywol
39060 BobgMdYOOL Qosd9b69d5L (Reid et al., 2019).

093D0ol 55350939835 990dEgds 515939 39dm0fz0ml 1533900l 3mb39MESE00L 39303095 EHOL
DM, M3 Bodbsgl M9g3Bol FoMdmgdolimzgol IgEHo 133900l godmyggbgdsls s, Fglsdsdobs,
0oM0mgdMmo 36:mEd300L 9Hm 300MAGMTDY 399bgsM0d9d0m, QobM©O Bgdmddggdsl
39090y, 0MI3s by 500b0dbML, GMI My3BoL LO33wOE0sbMdOL oo oo dolbo
3963000060900l 50 BE909dBg dmgol.

6.3.7. 3sLmbo 893000b35Dg: 500l 0¥) 5M5 OMYOMEIGIIMS X 5F30 FAMSOO
39099ml3E3000 M35eLsBMOLO?

L5JoMM39wml 93360 Fywolb 53353MWEGHMMOL  VOMGOIGOSmS  KOFZ0L  BYAs3w9bs
396090mbg 9900569350005 BH35396 5®LGOME0 533539 EHIMOL OMGIIGIIMS X5F390D O,
d9L50530LOE, 9O MOl SOGF TgBHo©, O3 bs3wWwgds IYMOO, 30y Lbgs Aboglo
©OMGOMEGOIMs  X9F3900.  LEBMYPs®ME, BIMIoL  g3bol  Bgszwgbs  3e0dsEol
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e 93bol 1533900l Tgdgbs Lodormzgwmdo BgMBGPMIb MBOM  SbeErml  dEYdI6Y
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306500096 BHEobL3MOHEGHOL go6gdmBy Hgdmddnggdol d9d30cMmgd0l 3500 gEMS©,
1533900L 256Lb3539d90 JqdsAIBWMBOLS S Fysrml odm, G90degds A50BIGEML
15339006 Bgdmddggds  (39MdMm©, 93BoL  BJz0ols s Bgmol  HoMmmgdol
b99mddggds 9530 B30l 930mboLEHsDY).

o 93bol 9935 YdMS  T9bgxIBEHOL  QoMAX MBI,  Tguoderms,  doboMMU
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3336560 figerol 5335379 GHMoL LgdEH™OO LodsMmm39mL FYMHOEHMM0sDY FMSZIE0 50IYIE0
Do sOLYdIMBL. LsdFMms 39538060l 3gHOMET0 LogdsOMzgEmdo 5995s 3MdOOL BHdMMYOOL

@5 by35emdobyg 9mBgdol 8603369emz960 Mrom@gbmds. LmBwol FgMMHbgMdOL MO390
5M0L Aog3Ls LoJoMmM39wmdo, I3H3IBsMO Yol 53393MwEWMSTs3 30Ty 93mbmIozmeo
@5 3M0GH0379M0 300DoLO QoboEss 1990-056 s 2000 {Hergdol sbsfyolido. 2010 Herosb
396565 063 gMgL0 53 IMROL F0TMM S SV 3MBGOL FoMmTMYds BHdMMYOT0, S939 SVYS
@5 396530005  30LMGHYJEs  3o¢dsbols s Bmmbols Homdmgdss. 99gbs, LydB™meo
d0M0M5 HILOSMYDS 35¢Tobol, 3MIGOLS S BMMbOL FoMdmgdom, 54%, 42% s 4%-0m
d9L50530L5.

50 33193580 99x3sLs Bodo®mzgarml @3B0 fywols 0g3bol FoMdmgds s godmgarobs
05359050Mds 135MIMEM FMbIsMYdBS S 3MEHI6E0MO FoMmBMGdSL TMEOL. 33¢0935 FoMOZL
OmOE bomxsbm gmmbgmdgdl, sBg3g Jbbgow LsfomBmgdl s 8moEI3L BHMYMOE mg3bol
330 fimbol omdmgdsls, olyg 35¢Toboli/BMmMbOL bobowrseols Fo®dmgdsls. Logs®rmzgarml
A9IO0GHMM05Dg IYymxn0 9Ju39MHEHYd0L J0gH sIM(TYdIo dMbs399900L MsbsbTs, dmnwrosbo
§o6m3mgds 995009bL 5000 GHmbsls, 59 2700 Gmbs dmob 30LsMEYgEs 30edsbBy, 2100 GHmbs
30360 Lobgmd9gdbg s 200 EGmbs Bmmbols LobgmdgdbY. oM 5Tobs, ILEHWOYOME0S 15
AMbs 35¢dobols bobowrseols s 690 30ermaMsdo BmMbol boBowswol Fomdmgds.

boggmg s Lomxoly sbswobBol Logmdzgwbyg, Lodos@mzguwmdo sdm3zwobs mMo GHodol
®9MIgd0 - 9ObyMmdgd0, GMIWIDOE MLES dOBBbgLoL 0b3gLEOE00 @S Lomysbm
19M39d0. 50  ImEeol  dogbom,  sOLYOMBIL  goM339Mo  oblbgsz90gd0  bmdol,
056593039 m5 H5E9bMdOL, HoMdmgdol, 3gMdsdo woglo@gdol Fomdmgdols 0b@EgacsEool,
3obsfoagdols s 3mIgMH 3050300l LBHMGHIH00L  M35LsBMOLom.  gdudgmEgdds
390m53w0bgl  mMo  J3gxsd30:  3MdOOL/wmdml  (Cyprinidae/Siluridae) ©@s  30LIOGHYIWS
39¢03obol/Bmmbob 439-%533990.

3odsbol FoMdmgdol mabodzbgerm bofforo 993990056905 goBw8s39d5L. 30LSMEHYIE0S
35@0dsbobs s Bmbob g3gxs3390 HomImAgbowos Lsdo G030l LszsFMm sMbo: 3063060
39403900, Lo3OXM @5 BOdOMYIIM  35FMMds.  30LIOGHYJES  3oedobo  MBRGM B0
M9LEGHMMbgdT0 IMobToMgds.

RB6J30Mbs M 5b5e0Bds 5B396s, HMA 5MHLYdIMBL Lb3zoolbZs GH030L BgMHTgdO, HMAEYGOLSE
Domdmgdol  o6Lb393900 LEHMGIR0S 99300 OLEHMOBdMEOOLS s 3MIGM(305WODOEOOL
0350BsBOOLom. 9JL3gMEJO0 5LEHMMGOID B9gMAGOOL BH030LS s BHBIsILLZS LEG®moE o0l
09099353900L dobgz00m dqLsdhbgzo 2oblb393939d0L SMBGIMBDL. EHIMOGHMM0gdoL dogboom
3906086905 ©@ogm@mdos: gMmol 3bG0g, sbes 39630ms0M9dmo ,80BbgL“ dgmEObgmds o
dgm6Mg dbMog, Lomxsbm 8gmebgmds. Lomxsbm 99m©mbgmds  sbmM309wqdL  bbgsolibgs
15J05BMBL S 53393 EMIMOL Lodd0sbMds 5 FgMgreros Lbgs Lobimgerm-bsdgmEmbgm o
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960 Y39wsbg  960936gemzgobo  3OHMdEgdss 15339006  033MmOHBHO s WogLOEGIJOOL

d969x%396¢0.
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BB6J30mbscr Mo sbs5erobol 99009y, 93MmbMT03w9MTs sb5Er0BTS MOMMYMOo sdEmMolmzol
9aMo@Mds s  dMIRgO0sBMds  godmogrobs, MPEs  9MLYdMBL  AsbLbZs39dgd0  Foo
doboloomgdgdol dobgz0m. bobxol doMomso 3bJ@gdos 1533900 S WORBLOEGHIOO.
5656MBgb0 9363030 9Bs0Bo, HMIgwoE 353006090 ME0s BbI30M bSO DMSB,
dbobogl  3mb3MgBHo  LEH®oBIR0q00L  0b6GIM0Mgd0L  LoFoMmMgdl  5dGHmMmgdol
doballosmMYOGOHY IYMHDbMBOM. FMTRJO0H6Mds S FYMI MBS ILEHOPIYdS M5EIb0dY
396509 BHM00: 59Mmbsgd0 d0MHb35DY (43%), 3gMHIgOHOL Fdobs gdmlogerol Lodobby bodbwmwro
[benchmark] (crgaseome 899mLogowBg odoero, Foa®med Lemgerol dgm™bgmdol LgdEmO By
9o0HE00). 0MYINGIMS K5F30L F3wroo 333-do s Legwol dgm@bymdol bgdEm®ol dds-
do 9gxsLgdmeos 0.09% o 1.32%-, dgLodsdoloE. VOMYIMYGdsMS KoF30L Lobimaym-
L5dgMOBgM 5dBHMMIOOL T5BHIOODO VOMYINEGds bLmBwol IgMOBIMdOL LgdEmMol 3d3-b
0.72%-1 8950099bL. 53 999bgds 06O gdsms x5F30L i3erowl Lobgwdfoxnm gobsbligddo,
30033000  gosloboadoll dmEgmemds 0.5 Ib ML Fgoylbl s JoMH0MOI©
Do®dm0ddbgds Cyprinidae/Siluridae J39%5330000 (72%). ©0Mdgdsms xsF30L fzerowo
35300530600 2505LbYOOL B3 0m 1 0WoMb WML MEHMEWEYds. Bo35FMM dosblo
MOMYMBOMOs o J9RBoLYOME0s -18 b M. S dBMEML, VOMIOMEGOIMS K OFZ0
LomEbolbs®m0s605 LogMMsTMMOLM 93mbmTnzsdo bmdobswrMo 330l 3MgBOE0IbEH0M
[NPC-Nominal Protection Coefficient] 1, m®039 939x5330b0300.

360l 029 565 930260803290 Yos 063¢77BorIHO?

999mbogoe0  oEHows Homdmodzgds Fomdmgdol 9@s3by, Lowsg Cyprinidae/Siluridae
939%5330 9053500 3969530305605. 3979MHbYMdOL I 0sbo Fgambsgswo LoFoMdmm 9Es30sb
398509005 16.6 b WscsE. 330609 IMYy3eso B9MHdgMgdol domosbo Fgdmbisgswo
Pom0mopabl 139@M3gdol  dmosbo  Fgdmlogol  9%-L.  dOMIoL  sbsBEIMEGOOL
0350BsHOHOLOM, OMYOMEGOIMS K5FZA0 FOIMTSMIMS LOgMNM MOMEYBMdS IsbEMgdom
266,875-0 BM005. 00MJOgdsms XoF300 Lodwdom 50900 boflorgds dmdozo s
LgbMbMMHo LsdMFomgdol dobgzom. LBYBMbMEMmO LsdMTom Foedmoygbl Tglodegdenmdsls
LMREOL BMY0gOHO IMLIBEOLMZ0L Fo0MML Fgamlisgswro. 99dmbsgzso oMM Albgow
d9996b9gMd9dBg ImOolL s Bb3s 9dBHMMgdol foero dbodzbgurms. 0ol godm, M ggMdsdo
153 dom doe05b 3d0Tgs, sLT0 Joegdo 56 MbHowgMdY6. T35, Joegdo Dmy dgdmbggzsdo
B0 50056 woglio@gdol [omdmgdsdo, 093Bol sdm8s390sLs s 356 39E¢0bAT0, Toasd
obobo 5953 30MgLMBdST0 5M05b.
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399009gg690s bbgoalbgs 29b6L539mMgdo d90mbgg3900Lm30L, MHMAMMO3s JmMfowgdo,
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3960m©do BsdmysodEs. B9MIgMgdds dofls xdgEal gdmbgg3zsdo Lolimaem-lsdgm@bgm
dofioll Ogxnm®Iol dggyo 99odobgl. s®ol  89dmbgzg3900, MMEILSE  SOAOWMOM030S
»00893Wo@M©53”  57Bgd0  3M03530Bo300L  Fggyo®  Fgodobs.  Bmaogdmo  Bg@MIgHo
9B93M06035Q 9BMMM390s dofiol Bs33900L HoMmTmgdol BOOL 3sMowgu®s@. dofjol
d9bY4o30LM30L  5MIBIOMO  FMEOTWIMHO  EHOMIMEGds 56 Tgobodbgds, ™I3s, dmEom
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13960l gdobogdmsb. dgmemgls IbM0g, 303MOLS s WMmdmb GHdIMMYOO LodsMmzgwrmdo 0derg3zs
00M3M53505gMHM369d0L 1153050 T boGOLBL Lobbog-smgl 3gMHbgMdYIIMb FgsMgdoom.

01939, 59539 OMUL, 3:0MHOLS S WMJMUL 4585339050 FoM (3391 OL 39 EH030M900LM30L
390 90fss LoFoMM, 300VMY (30LMEHYIWS 35¢ToboLs S BMbOL 11533900l ImMboy3z96s.

93393710 GHw9M0L 30MM©MJGoL B9dmddggds, 13y-Dg 3om3zwom, dlysglios bbgoswalibgs GHodol
19MIgdoLbm30lL. oty  Lomxsbem  dgm@mbgmdgdol MRGde™m  dowowo  Bgdmddggds
30839bL0MmEYds 9bxMR00L FMbTsMmGIOLS s BHGMIBL3MOEHOL sdWO BYIMJI)IdOM, Bro Y
9L 89MHIYM00 4oosh 3530600 3MMEIBHIOL FOMOMIPI®  SHOWMIM0Z  dSBOMYODY.
3OLIOGHYIES 35¢dsboby s 3MdMOL 3MEbsEo dslol BgImJdggds Bmss© boglbos, 0w
56 B53003w0m, M3 5305306 5 60GHMEJd0L §IoLoYdL Foso HBgdmddngds 59300 STYSMO

D90l HOm®m90d0, 456Lb3539000 iY39@9© 3980bsMY fyarobs, FoLIMEHYIWS 3oedobobs o
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MOH0YOHMOOL ©0b5303d BHMOBALS S MLAHMOBIOMD (F9BLo3MMMId0m JoeTobolis o
bmobol  J3gxsF3obmzols).  Lsdmdom  30MMdJdOL  MZ5LsbBMOBom, Lsdwdsm  doserol
b9wdobsfgomdmds s gdoacoesos  FoMOmoygbl  Mol3gdl  WoMmgdgdsms  KoFZ0L
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bgwdobsfgomdmds. 3093  ghmo  Molzo 900l fyol  gxnosodo,  OHMIgEos
5353906090905 06045300L 3563000509056 s oS FMMbM3Zb0GdSLMD MMHBdB O

3963000060900 459M. 5 dMEMU, 53 33¢9g30L Joge A5dMZgboEo Bbgs Mol3gdos: Jofjols goliols
bM©s, 093Dl 900935 @O 935009dJOOL  A93M(3JYdS,  HVLTMOLO  0b3gLB0E0YdO,
29bL3MOgd0m Cyprinidae/Siluridae J3gx s330Lm30L s BO30L MY3HOL Fo@do InbIsMgds, 0+
3963000060:00905 L533900L 5 HOWMIM 030 Homrdm9ds.

d9L5dEgdMBYOOL 965¢0BOL MZobsBOOLOm, MMO39 J39x9F30 96033690M35605, Jogsd
30360L J39%9330 39bLO3MMEMGO00 BoobBHIMGLMS 256303090l MZoEB>DBMOLOM. 5 bgds
bobrxgdol  ,,0639Mbsobo30s” (B33 gMeols  godmygbgds  1533905);  ©TSEHJOOMO
©0M9¥Mqdol 396905305, MMIJWOE MBOM ToSE0s, 30MY Jodsbols s BMmbols
J39%53390, LOSE oL OPHOWHSE HIMIOWIO0S OO TJMMbYMBYIOOLS S BMMbOL
5096009 393530 ©T9GJO0D VOMYGOEGOSDY. LM(305WNMHO MZoeLsBOOLOM, MHMYMO 3
BoBL, Cyprinidae/Siluridae J39xs330 MBMM dgogMos ggMIgol Immob MOm™mOgOHmEIbIsmgdol
dbM03 s 9g3L SbME0s30gd0L F9ggdbol v39mglio 3m@gbEoswo 500 LosbEM30L gsdm. WBGMM
d9&0@, Cyprinidae/Siluridae 939%5330 “IBOM ©OE 3m639MHI6EHWE dsBsMBYs, Joerdsbols s
Bombols BB goMgdom, MHMIgEbga 393w 9bs Mobeglio 3mb3MM9bEHwwo dmgeol
Bo0myse0dqdsd  0odmbos (oo  ggMdgdo). mvdEs, 90 J39xoF3oL  360d3zbgarmazs6ds
3963000069059 dgodegds 493w9bs odmboml 59bgdol s Yol FommzsBy. o ol 53
939%5330L m399L0 0b6EHIAMOMGIOL LS30MBO sOLIIOPO 0bM3530900L gHOm, OHMYMOOEBSS,
952505, 5033w gol Fobslfo®o ©sdMdsggds, 96, 939, GHOMOYOOL LoliEgdgdol
06@&9265305 3979MHbgmd933d0, HMAgdoE BoM33grIEols s dg3bmggargmdols Lolidgdgdoligsb

d990s. 99 J39gxoI3oL  oLGHMOOMWwo  g3mE30s  9B39bgdl,  MM™I  Bg@IgdOoL
LoimEbolbs®m0sbmdsl s Siluridae-obs s Cyprinidae-ol 0bEHgaM0Mgd0L FglodegdeMdsL

53393710 1IM0L 0MGOIEGOIMS R 9FI0L 3963056090530 oo 860d369eMds 5J3U.

0Y¥) 8935%59900, M589b0dg LERYHMIo 3mEHI6E0MMO BsMY3000 FJodergds godxmdIBEIL
QO3 3oM9IMl IRMToMYMDS, S3MJMN39 VOMGOEGOIMS KX 5F30. LYIOLIMOLS S bLemBEOl
999Obgmdol  mGysboBsgools (FAO) s 9360m3538060H0L  dbsMsFgMHom, Lods®mggermls
00536Md0L doge Mbs 999353098 LEAHMOBHIROMEO 393ds, J39X9F3900Ls o Lb3oOlB3S
G030b 89796Hbgmdgd0oL 139308030l Fom35eolfjobgdom. gl 4gads s1g39 Ws353806MdMWo Mbs
0ymUl Im3Lobwmqdol bgdGHmMob (GIMH0DBo s MYLEHMM60) 395300509dLMb.

9390 dmEg0wos ©599body dgmeso M930m39bs0s, MMIgeoi 9bgds bsdo sbowrobols
39009290 3959m3gbon Bgdmddggdgdls s MHolggdL:

e 5JHMOms  9300b6mTogMM0  LogMEbEolbsMNbMdOL  FOBOS  965FIOMICMBOL
b9 dqhgmdol gboom 3esliBg®do: 0b63MdsGHMMm9d0, BIMIYMId0, OLEHMOdNGHMMYdO,
1533900l AFoMIMYdEgd0, 033MOGHOMMGd0, MLEGMMBYd0, GHMGMOBIoL ULyBmeo,
30530mds, 9JuE 96300l LyMzoLgdo.
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o xHOO IMYol IbsMEsFIMOL gobM©s Lodwdom dogrols M HEMBlzgELYMBO© S

369003 B9 bgedobsfzomdmdol bgwdgfymdols dobboo;

e J9lodgdEMdIMS A5I0gM9dOL bgedgfymds:

9dbG9gbgool  Lg®zolgdol  (ICCs)  qowdxmdglgds  139MIYGHYdoLmZ0L
3390803000 093md9bo30gdol  dofirmgdol Jobboo 53353 GO
139O0, Q5BLS3MMNMIO00 93500 JOOLS S baMolbol JsMMZ0L Tglobgd;

SRCA-Us 330930000 303963050l 25909090 533532 G¥M0L LEgH™MTo;

R9OIODs  36md0gMdoL  5350gdol 3583560900l  A9BbMME0gEgds
9339370 GHwIM0L 356Mbols s Jolo FmmMbm3zbgdol Tgbobgd, Moz awolbbdmdls
396mbol bbgoslibgs bafoenls;

LYOLIOOL  9OHMZbMWo  LosdgBGHML  JgOLMbsEIOL  FglodErgdMdYdOL
399099 533939 GHMM0L bYJEBMMOL IMBOGHMOObYMB ©s353006M9dME0
35LbolidRgdMOGIOL bLObMME0YXYdWS;

139639H9d0L 32BOLS S MBIMYOOL SFoVGS 533539 GO0l bRgOMTo;

365900 396500 gdolL  3Megx ool FlodErgdEMdYOOL  JSd0gMGdS
933930 GHO0L  bEgOHMTo  3OMABILOMbIEGOOL  BoMmEIbMdOL  2sbMOL
dobBbom;

36053950990 gobsmEgdoL sFglYdIEgd9dOL MsbsTIGIMITMBOL FoMMT5390s
9339371096580 dmdMTs39 1396T9MHJdb;

093%ob 39MHIgOmMS sbem30530900L d9Lod9dEMdYdOL 29BM©s
5335379 GHM5do  3oGogol  Ggddaggdol  3Omi3glbdo  dsmo  H@mErol
39909900l s 939 BYIMGMGOOL MBsMgdOLS @S FMELOL  SFoEgdol
dobboo.
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9. Annex

Annex 1: Note of COLEACP

MARKET PROFILE : AQUACULTURE IN GEORGIA

Abstract

This market study was carried out at the demand of VC4D, which conducts value chain analyses on a range of
agricultural products and countries to assess their contribution to growth and job creation, taking into account
the sustainability and inclusiveness of these value chains. It evaluates the Georgian aquaculture market, at local,
regional and international level.

This study mentions a number of stakeholders in the aquaculture market. More details on main stakeholders on
the local market can be asked to COLEACP.

Supply

1. Presentation of Product
Georgia enjoys favourable conditions for the development of aquaculture, thanks in particular to the length of
the fish growing season and an important hydrological network.

For the time being, aquaculture in Georgia is still in the development stage. The sector produces mainly trout in
small-scale fish farms using flow-through systems, and carp (and other fishes of the cyprinid family) in ponds,
lakes and reservoirs. Georgia was nevertheless an important player in the aquaculture sector before the end of
the USSR and has therefore a potential to develop it again.

The main freshwater species® one can find in Georgia are:

e Rainbow trout

e Lake trout

e Romanov lake trout

e Common carp

e  Silver carp

e Grass carp

e  Crucian carp

e Bighead carp

e Barb

o Wels catfish

e Vendace

e  European chub

e Various barbels
In Georgia, there are cold water fish farms in the mountains and warm water exploitations in the lower plains.
The species of fish raised in warmer water farms are mainly carp, silver carp, grass carp and other cyprinids. In
the high altitude areas, where the colder water ponds and basins are, rainbow trout are mainly raised.

9 FAO - National Aquaculture Sector Overview : Georgia
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One of the major obstacles to the development of the sector is the absence of good quality local trout feed.
Aquaculturists need to import feed products at high prices, which undermines the competitiveness of these small
companies. The lack of professional farming skills, of disease control, infrastructure and logistics (e.g. for product
differentiation) are also factors which slow down the development of the aquaculture sector.

2. Main regional aquaculture producers

Georgia is a small player in terms of aquaculture production. Even in its own region it is dwarfed by big countries
such as Turkey, Russia or Iran. The case of the neighbouring country, Armenia, however is an interesting example
on how the untapped potential of Georgia could be valorised in a short time. Armenian aquaculture production
was at a similar level of Georgia only about then years ago. It followed a very similar trajectory with a bloom
during the soviet period and a collapse in the 90’s. From 2005 onwards, however, the Armenian aquaculture
production grew almost exponentially and reached 17000 ton/yr in 2018. This is more than 7 times the size of
the Georgian production while Armenia is a smaller and landlocked country. Among the factors that have enabled
the strong growth of Armenian aquaculture production are the investments and technological innovations
brought in by large foreign private investors with extensive experience in the production of fish and efficient
management skills. Apart from grow out ponds, some of these new companies established hatcheries, fish
processing facilities, and sales and distribution networks within the country and abroad. Currently, frozen and
processed Armenian fish and caviar are exported to the United States, Georgia, Russian Federation, Ukraine, and
several countries in the Middle East. The strong dependency on the Russian market, together with sustainability
challenges, especially in terms of ground water use, on the other hand, are major challenges for the Armenian
aquaculture sector.

Aquaculture production
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Figure 34: Annual aquaculture production volumes in the region of Georgia. A comparison between 1993 and 2016. Data
source: FAO WAPI Aquaculture Production Module (WAPI-AQPRN v.2018.1).

If Georgia is compared to its regional competitors in terms of freshwater aquaculture species composition it can
be seen that Georgia still produces a relative large share of lower value carps while fast growing countries in
terms of aquaculture such as Armenia have shifted their production for a large share to high value species such
as trout and sturgeon and its caviar.
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Figure 35: Freshwater aquaculture species composition in 2018, volume shares. A comparison of Georgia with other
regional producers. Data source: FAO WAPI Aquaculture Production Module (WAPI-AQPRN v.2018.1).

3. Production trends:

Georgia has a long tradition of aquaculture. The sector flourished in the 1950’s but gradually declined afterwards.
In the beginning of the 1990’s, what remained collapsed. This was, among other factors, due to the loss of the
former consumer market of the Soviet Union, the difficult social and economic situation in the country and the
privatization of the aquaculture farms. Currently aquaculture is becoming again attractive. There is a large
untapped potential for freshwater aquaculture. According to research conducted in 2018 by the sectoral and
regional development company of Georgia, production capacity of freshwater aquaculture is 5.4 thousand tons
per year, ponds production- 47 thousand tons and production in artificial pools- 8.9 thousand tons and fish
produced in lakes- 9.9 thousand tons. Although this might be a high estimation, the difference with the total
production in 2018 of 2.3 thousand tons per year is very large.
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Figure 36: Total annual aquaculture production volume trend in Georgia. Data source: FAO FishStat

Marine aquaculture (either mollusks and oysters or seabass and seabream) has started around 2014 in Georgia
and production volumes are estimated by the FAO at 100 tons in 2018. Marine aquaculture represented only 4%
of the total Georgian aquaculture production in 2018.
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Figure 37: Freshwater aquaculture annual production volume trend vs annual marine aquaculture production volume trend in
Georgia. Data source: FAO FishStat

4. Main aquaculture producers in Georgia

Itis difficult to point out what are the main aquaculture companies as the sector is composed of a multitude
of small-scall companies. In 2019, the number of recognised active companies was 60 in the fresh water
subsector. As a reminder, trout is raised in such waters and constitute the main production of the country.
Besides these officially recognised companies, a large amount of small, family owned fish farms is active in
Georgia. There are few recent figures but about 350 small producers are estimated to be present together
with total of 719 holdings with reservoirs for aquaculture. There is little to no data available about the
production or sales amounts by these small farmers. Due to the small volume of their production they sell
their products directly at their farms to individual buyers, local wholesalers or restaurant owners. Many
also take their products themselves for sale at local retail market within their municipality.

We can highlight that large (foreign) private actors have been investing significantly in the recent years. A
recent publication of the Georgian Ministry of Environmental Protection and Agriculture!! states that
Ukrainian investors have allowed the establishment of three companies aiming to export.

e Aqua Farm Village Khashmi is exporting fish to the CIS and EU countries. The company
plans to expand its production and to acquire black sturgeon next year.

e Rioni Sturgeon Factory produces salmon. The production of trout caviar is also underway.

o The third company, CI”ub Admiral operates in the same way.

Demand

1. Market trends for freshwater fish in the EU and Russia

10 FAQ. 2020. Smallholders and Family Farms in Europe and Central Asia. Regional Synthesis Report 2019.
Budapest.

11 Ministry of Environmental Protection and Agriculture of Georgia - The Minister of Environmental Protection and Agriculture
of Georgia, Levan Davitashvili visited fish ponds created by Ukrainian investments in Khashmi and Tbisi villages (2019)
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Total EU28 imports of carp and trout have increased by 30% over the period between 2012 and 2019. Fresh trout
is the most imported followed by frozen trout. Carp imports are much lower but have increased much faster (by
166% and 717% for fresh and frozen carp respectively between 2012 and 2019) The demand for fresh increased
by 30% while frozen trout imports reduced with 4% over the period between 2012 and 2019. A general overview
of the European fish and seafood market can be accessed at https://www.cbi.eu.
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Figure 38: Total annual import volume trends for fresh and frozen trout and carp on the EU28 market. Data source: EUROSTAT

It would be interesting to know/ to add the top 10 countries suppliers of the EU market

Russian imports of both fresh and frozen trout have decreased by 77% and 17% respectively between 2012 and
2019. Although there has been a strong reduction in imports, a recovery seems to have started from 2017
onwards. Imports of fresh or frozen carp by Russia must be very small. Only a few tons of frozen carp were
recorded for the whole period between 2012 and 2019.
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Figure 39: Total annual import volume trends for fresh and frozen trout and carp on the Russian market. Data source: ITC
TradeMap

Notwithstanding the negative trend on the longer term for Russia it can be concluded that there is a good
potential for fresh and frozen trout on both the European and Russian markets. Carp is much less imported and
the market seems small and even non-existent for the case of Russia. In Europe the import in carp grew slightly
since 2016 but seems to have stabilized again.
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2. Georgian export trends and markets:
EU market:

No recent trade records are found of Georgian freshwater aquaculture exports to the EU28. The only marine
aquaculture export recorded, was of 5 tons of fresh mussels (Mytilus spp.), exported to Greece in 2018.

Other international markets:

Frozen trout (Brown trout: Salmo trutta and Rainbow trout: Oncorhynchus mykiss) is currently the most exported
aquaculture product by Georgia. The main export market is the Russian Federation. Smaller quantities are
exported to other countries within the region such as Azerbaijan, Turkmenistan, Ukraine, Armenia and
Kazakhstan. In 2019, the total export volume of 21.8 tons of frozen trout were exported to Russia. Export data
from 2015 and 2016 include re-exports of frozen trout imported from Chile to Russia.
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Figure 40: Total annual export volumes of frozen trout by Georgia to the rest of the world. Data source: ITC TradeMap

Fresh or chilled trout is only occasionally exported in small amounts. Four, two and 1 ton of fresh trout was
exported to Azerbaijan in resp. 2008, 2014 and 2019. A slightly larger amount of fresh trout (40 tons) was
exported in 2019 to Russia.

Carp or other aquaculture products are not present in the recent (2008-2020) international trade records of
Georgia. The production must be entirely oriented to the domestic markets.

Domestic markets:

Fish markets are present in all major cities of Georgia. The largest is the one of Thilisi where, besides fish from
the Black sea and imported fish, also a large amount of the trout from aquaculture farms in Georgia is sold. Cold
storage facilities exist in Thilisi, Kutasi and Poti.

The higher value aquaculture products such as sturgeon, salmon and trout, are also sold directly to restaurants
by intermediaries and the producers themselves.

Supermarkets sell an increasing share of fishery products, especially in the larger cities with a growing
middleclass. Repacked imported fishery products are sold most as they are still considered of better quality.
However, live trout from Georgian aquaculture farms is in great demand. The Khvamli supermarket in Tiblisi or
the Nikora supermarket chain stores, for example, that are present in different cities and offer live trout with
guaranteed daily delivery.
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Common and grass carp produced in aquaculture are mainly sold locally in rural markets. Only small quantities
reach Thilisi or other big cities during the main harvest periods.

Market prices of fresh fish tend to be lower in September, October when it is the optimal harvesting season,
higher volumes are sold during the winter period. To satisfy the domestic demand fresh and preserved trout is
also imported.

3. Georgian import trends and origins:
In Georgia fresh trout is imported from Turkey and Norway:
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Figure 41: Total annual import volumes of fresh or chilled trout by Georgia and by origin. Data source: ITC TradeMap

Frozen trout is imported from a diverse group of countries, of which the main are Chile (65% of the cumulative
imports between 2008 and 2019), Denmark (21%), Norway (6%) and Russia (3%).
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Figure 42: Total annual import volumes of frozen trout by Georgia and by origin. Data source: ITC TradeMap

Markets

1. Consumption
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The evolution of the population and consumption behaviors in Georgia are stimulating the growing demand for
aquaculture products on the local market. The population and the income are indeed growing, and the
urbanization of the country is bringing new consumption patterns, more diverse and with attention to healthy
foods. The average consumption of fish per year was estimated at 8.2 kg in 2016, which is still much lower than
the average European consumption, estimated at 21.3 kg in 2017. However, compared to the countries in the
region (Eastern Europe and Middle East), the fish consumption in Georgia is in the high range.

Per capita fish consumption in 2013

Countries kg/capita/year
Azerbaijan 2.8
Armenia 4.5
Georgia 8.6
Iran (Islamic Republic of) 10
Kazakhstan 4.7
Turkmenistan 3.6
Russian Federation 22.8
Western Asia 8
Landlocked developing countries 4.2
World 19.9

Data source : FAO WAPI Fish Consumption Module (WAPI-FISHCSP v.2018.1)

More generally, aquaculture is expected to become in 2030 as important as fisheries in providing fishes to the
consumers, and even more important in the future. There is a general consensus that the sector will continue to
grow and offer opportunities for the future®?.

2. Market Prices
Fresh and frozen trout:

Average annual export prices (based on the total annual export values and volumes, which were mainly oriented
to Russia and for a smaller share the countries neighbouring Georgia) of frozen trout fluctuate between 5 and 8
USD/kg and 3 and 6 USD/kg for fresh trout (2016-2019, FOB). Average annual import prices (2016-2019, CIF) are
slightly lower and have a range between 3 and 5 USD/kg both for fresh and frozen trout. Domestic market prices
in Georgia for fresh trout fluctuated between 8 and 12 GEL (1.97 EUR/kg and 2.96 EUR/Kg) in 2015.

The majority of fish farmers are selling their production either directly in local markets or through wholesalers
or resellers. In fact, the first option occurs much less than the second. The producers might also sell their fishes
to other types of buyers, such as restaurants and other food stores. In these cases, they have direct relations
with the buyers. The common characteristic of all these chains is that the value and the amount of command are
very volatile and the prices are negotiated for each command.

3. Market access
As a food product, fishes need to be controlled by State authorities —the National Food Agency in Georgia. This
agency aims to control sanitary conditions, feed quality, processes, existed quality control systems, etc. However,
most of the fishes sold by production farms seem to not undergo any control. Indeed, the Agency publishes each
year a list of the controlled units and there is no singular fish farm in the list.

This kind of passivity regarding sanitary checks still allows to access the national market but the following
standards are however important to gain shares in other export markets:

12 World Bank, FAOQ, IFFPRI, AES - Fish to 2030. Prospects for fisheries and aquaculture (2013)
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The Aquaculture Stewardship Council certification is the major certification related to fish farming. Briefly, this
certification aims to guarantee :

e The protection of the environment
e The protection of the biodiversity
e The protection of water resources
e  Good working conditions and payroll
It covers a total of 12 species which might be raised in aquaculture, including trout which has its own referential.

In the words of the organisation, “ASC certification helps aquaculturist to position the brand as a leading player
in a competitive marketplace. The ASC logo sends a message to consumers about the environmental and social
integrity of the product on which it is affixed and gives the product added value over other aquaculture seafood
products.” Consumers, especially in Europe, are very sensitive to these values and this kind of label is then an
important marketing argument. As there is still no Georgian fish farms ASC certified for the time being, according
to the ASC website, this could be an interesting marketing argument on the national market too.

=4 A3 Farm Certification Process

Valid from: 2017

Farmer signs

contract wnth Draft audit report

,.Asc qualified posted for public

independent On-site audit feedback on the
certifier F——— takes place ASC website

+ 3 doys 30 days 15 days 20 days

Audit announced Audit report p Certifier decides ASC certification
onASC's drafted if farm complies issued if

website allowing Q with the ASC compliance is
for stakeholder requirements confirmed
input
Time in total: ~ 4 months
Note: All days displayed are working days

©Aquacuture Stewardship Councd

GLOBALG.A.P has also developed standards for the aquaculture activity, and it is possible to get certified if a
company complies with the exigences of the organisation. The label is the GGN label. The species covered by this
label are primarily farmed salmon, trout, mussels, and shrimp. Once again, this label is an important marketing
argument at the export level. Some importers give a lot of importance to it which reflects the desire of the
consumer to consume food consciously.
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Access to the EU market

The EU-Georgia Deep and Comprehensive Free Trade Area (DCFTA) is providing new export opportunities for
Georgian aquaculture products to the European Union. The entire Georgian veterinary control system was
recognized by the European Commission in 2017. From 2017 onwards, 10 Georgian fish processing plants were
certified and received an EU export permit number. Nine out of these were located at the port city of Poti at the
Black Sea and probably process marine fish. One out of the 10, Geo-Fish, is located at the town Chokhatauri,
more inland. Geo-Fish is a fish farm producing among others sturgeon and black caviar, mullet, African catfish
and trout. In 2019 Georgia also submitted a residue-monitoring plan for its aquaculture to the EU for approval.
It is not clear to the authors whether a visit to Georgia and on-site inspections by the EU Food and Veterinary
Office in respect of fulfillment of EU requirements has already taken place and if based on the results of the
paper work and on-site inspection, DG SANCO submitted a recommendation to the EU member-states to include
Georgia in the list of countries holding an EU export authorization. If this was done and the EU member states
would not object, Georgia would be authorized to export fish to the EU.

The certification of the Georgian processing plants involved the introduction and application of internationally
recognized best practices and systems covering food safety and quality regulations, such as Best Aquaculture
Practices (BAP) of the Global Aquaculture Alliance; Aquaculture Stewardship Council’s (ASC) standards (see
previous paragraph); Global GAP (Good Agriculture Practice), GMP (Good Manufacturing Practice), and GHP
(Good Hygiene Practice) and introduction of the HACCP (Hazard Analysis and Critical Control Points) system, and
the strengthening of the workforce’s capability to use BAP, GAP, GMP, GHP and HACCP along with other
qualitative practices and systems. Any other Georgian company willing to export to the EU will be forced to
introduce new or improve existing safety systems in their production processes, which, in turn, will require
investment and staff training.

4. Opportunities
According to the National Statistics Office of Georgia, the local production of fishes only satisfies 10 to 15% of
the local consumption. Therefore, before thinking to export —which is more stringent, namely in sanitary terms—
, there is a lot of potential on the domestic market. This only implies to produce more and more efficient, as it
sems that there are not a lot of losses in the production. The challenge for the country is then to develop the
infrastructures, the logistics and farming skills in the population. Ensuring good disease and sanitary controls
should probably also reassure the buyers and consumers.

There is also the potential for the development of marine aquaculture in the Black Sea coastal area. Oysters,
mussels, mullet, flatfish, seabass, seabream and rapana offer interesting prospects, and could allow to diversify
the production, which is currently mainly oriented towards trout and carp.

When it comes to export, the gap between the products currently offered and the customs and consumer
exigences (especially in Europe) seems still large for the moment. Moreover, carp and trout are not very popular
in the European market. Products from marine aquaculture might be more interesting for this market, but the
country need to invest in this sector to be competitive with fisheries and other producing countries. Developing
a stringent disease, quality and sanitary control is also a sine qua non condition to access the EU market.
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To optimally seize export opportunities it is critical to diversify the production and export of processed products
(for example, sliced and packaged fish fillets, brined, dry-smoked or smoked fish products, and caviar), in parallel
with fresh products. Investments for such diversifications should be promoted.

There are also good opportunities for sturgeon and trout on the Russian market. The farming of these in the cold

climate (and cold waters) of Russia is more difficult where the right water temperature can only be achieved in

closed-cycle production. This is however more expensive. Thanks to the favorable climate conditions allowing

open and therefore less expensive production systems, Georgian sturgeon and trout could command in the

Russian market, undercutting the Russian production costs.

SWOT

Strengths:

Favorable natural environments are present, both for marine aquaculture as freshwater aquaculture,
both colder and warmer areas suitable for e.g. carp, trout and sturgeon production.

Abundant high-quality water is available for trout and sturgeon production.

The local climate conditions allow trout and sturgeon production in natural spring waters.

Main feed ingredient (anchovy fish) is locally available.

The sector generates employment for rural people.

Opportunities:

Product diversification and local processing e.g. sliced and packaged fish fillets, brined, dry-smoked or
smoked fish products, and caviar.

Domestic market for trout is developing and can significantly increase the added value that can
potentially be realized. The demand on the domestic market is increasing due to a growing middle class
in the larger cities.

The possibility to produce organic aquaculture fish and supply the EU market under the DCFTA and other
premium markets.

The government’s initiatives to develop the aquaculture sector, current policy aiming for
entrepreneurship development in rural municipalities.

The interest and direct investments by foreign private investors, bringing in new technology, knowledge,
experience and employment opportunities in the aquacultural sector.

Marine Aquaculture could be developed. E.g. the production of seabass and seabream could be
considered (although there might be a strong competition from large producers such as Greece and
Turkey). They are the most important species for trade in the Mediterranean and Black Sea countries.
Trade of both species has increased significantly over the last decennia (the export value of seabass and
seabream by Mediterranean and Black Sea countries surged from USD 300 million in 2003 to USD 956
million in 2013).

Weaknesses:

Low productivity of many smallholder farms.

Low availability of good quality locally produced feed.

High price of imported feed from e.g. Italy or Turkey and price fluctuations due to changes in the
exchange rate.

Lack of knowledge of disease control (which is among the main export barriers); lack of research.
Currently there are several private and public laboratories in Georgia, but they do not have the
resources to perform tests on all types of viruses and bacteria that fish can have.
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e Many pond facilities are still primitive. There is a general lack of modern
facilities/technology/equipment.
e Absence of product diversification in many farms.
e lack of a well-organized supplier network and aquaculture gear accessibility
e Lack of knowledge on fish processing and marketing
e  Poor national infrastructure (roads, bridges, etc.).
e Limited access to bank credits/loans.
e Low institutional development in the sector (few associations low visibility).
Threats:

e  Price fluctuations on inputs and outputs

e Vulnerability to changes in water temperature and quality

e Changes in national legislation — land taxes, water license, etc.

e Natural disasters due to global warming, e.g. flooding, heat waves, droughts, landslides.
e  Competition from neighboring countries.

Conclusions

The aquaculture sector is still in a development stage in Georgia but there is a large potential, mainly thanks to
the abundance of natural resources and the possibility to develop marine aquaculture. There is an interest both
by the Georgian government as by foreign direct investors and development organizations in the Georgian
aquaculture sector. Considering the example of Armenia this could result in a very strong growth in the coming
years. This will however require some major investment to develop fish farming skills inside the population, build
infrastructures and facilities adapted to a larger production, diversify the production and reach higher quality
and sanitary standard.

This would allow the sector to gain market shares on the local market, as a first step in the development of the
sector. The second step is to get certifications and build networks with importers and retailers. The CIS market
might be easier to reach in terms of exigences. However, the fish consumption in these countries is still lower
than in Europe. But, to reach the very competitive European market, Georgia will need to increase and diversify
the production and be irreproachable in terms of quality and sanitary control. Otherwise, the risk is to see the
EU ban Georgian fishes and undermine their reputation of the sector.

Annex 2: Note of JRC
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Introduction

The aim of this report is to investigate the extent to which aquaculture in Georgia represents a risk (hereafter
“potential impacts”) for the maintenance of biodiversity and ecosystem services by crossing information on the
spatial localisation of carp farms with information from the Digital Observatory for protected Areas (DOPA).
This work is a contribution of the unit D6 from the Joint Research Centre (JRC) to the project “Value Chain
Analysis for Development” (VCA4D) in collaboration with Agrinatura, in the frame of the administrative
agreement on “Technical and scientific support to sustainable agriculture, food, & nutrition security and food
systems, 5™ phase (TS4FNS-5)” between the Commission's Directorate-General for International Cooperation
and Development (DG INTPA) and the JRC.

Methods

Data inputs and processing for preparing the map of carp farms

Raw spatial information regarding the location of carp farms in Georgia was provided by AgriNatura to JRC in
the form of the two following Google Earth sets of spatial points:

e carp farms in Alazani:
https://earth.google.com/web/@41.7835423,45.74841818,445.11106492a,108259.59245419d,30y,0
h,0t,0r/data=MicKJQojCiExV08xczBabkJwSGkwUFIPdXZvdGpgR1Rvd0JZV1ZFUGk6AwoBMQ?authuser=
1

e carp farms in Imereti & Samegrelo:
https://earth.google.com/web/@42.19100322,42.45636266,135.87552158a,251830.91690082d,30y,
0h,0t,0r/data=MicKJQojCiIEXWW 1KcHpwekpfZEd5NjhUWmU2eGMyUDZpbVdXOVBmMTU86AwoBMQ?a
uthuser=1.

To produce a map of carp farms interoperable with the information of the DOPA, these sets of spatial points
were imported as a geopackage file in QGIS 3.16 software. The resulting output is presented in Figure 1.

186


https://earth.google.com/web/@41.7835423,45.74841818,445.11106492a,108259.59245419d,30y,0h,0t,0r/data=MicKJQojCiExV08xczBabkJwSGkwUFlPdXZvdGpqR1Rvd0JZV1ZFUGk6AwoBMQ?authuser=1
https://earth.google.com/web/@41.7835423,45.74841818,445.11106492a,108259.59245419d,30y,0h,0t,0r/data=MicKJQojCiExV08xczBabkJwSGkwUFlPdXZvdGpqR1Rvd0JZV1ZFUGk6AwoBMQ?authuser=1
https://earth.google.com/web/@41.7835423,45.74841818,445.11106492a,108259.59245419d,30y,0h,0t,0r/data=MicKJQojCiExV08xczBabkJwSGkwUFlPdXZvdGpqR1Rvd0JZV1ZFUGk6AwoBMQ?authuser=1
https://earth.google.com/web/@42.19100322,42.45636266,135.87552158a,251830.91690082d,30y,0h,0t,0r/data=MicKJQojCiExWW1KcHpwekpfZEd5NjhUWmU2eGMyUDZpbVdXOVBmTU86AwoBMQ?authuser=1
https://earth.google.com/web/@42.19100322,42.45636266,135.87552158a,251830.91690082d,30y,0h,0t,0r/data=MicKJQojCiExWW1KcHpwekpfZEd5NjhUWmU2eGMyUDZpbVdXOVBmTU86AwoBMQ?authuser=1
https://earth.google.com/web/@42.19100322,42.45636266,135.87552158a,251830.91690082d,30y,0h,0t,0r/data=MicKJQojCiExWW1KcHpwekpfZEd5NjhUWmU2eGMyUDZpbVdXOVBmTU86AwoBMQ?authuser=1

40°0'E 41°0'E 42°0'E 43°0'E 44°0'E 45°0'E 46°0'E
T T T T T T

Carp Farms

Alazani
o Imereti + Samegrelo

A

440N |- 44°0N

Russian Federation

43°0'N 43°0'N

42°0'N 42°0'N

41°0'N Azerbaijan 41°0'N

Turkey

Armenia

1 1 1 1 1 1 1
40°0'E 41°0'E 42°0'E 43°0'E 44°0'E 45°0'E 46°0'E

Figure 43. Map of carp farms in Georgia
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Calculation and representation of potential impacts of aquaculture on biodiversity and ecosystem services in
Georgia using the DOPA

We calculated indicators related to species and protected areas. More specifically, by comparing the
distribution of the carp farms and the distribution of the species and protected areas, we calculated:

e the number of threatened species whose distribution intersects that of carp farms in Georgia for
mammals, birds, and amphibians;

e the number of protected areas intersected by carp farms in Georgia.

To calculate the number of threatened species whose distribution intersects that of carp farms, we spatially
intersected the map of the carp farms with the DOPA species dataset, which is an in house, yet to be published
dataset of 1 km resolution, derived from spatial data of the International Union for the Conservation of Nature
(IUCN, 2020a), using GIS tools (PostGIS 3). We derived the number of threatened species potentially impacted
by carp farms in Georgia, filtering the above list on the IUCN category field (including Vulnerable (VU),
Endangered (EN), Critically Endangered (CR)) using IUCN non-spatial species attributes (IUCN, 2020b).

To calculate the number of protected areas intersected by carp farms in Georgia, we spatially intersected the
map of the carp farms with the DOPA Protected Areas dataset, which is an in-house dataset of 30 m geometric
resolution, derived from the UNEP — WCMC & IUCN World Database on Protected Areas (WDPA, January 2021
version), using GIS tools (PostGIS 3).

Beyond the numbers, such approaches allowed us to identify which threatened species and protected areas
are potentially impacted by aquaculture in Georgia.

We also built maps at the scale of Georgia showing both the locations of the carp farms and the distribution of:
e species richness of mammals, birds, and amphibians
e protected areas
e land productivity dynamics (showing land degradation)
e forestloss
e surface water change
e total carbon stock (as sum of soil organic carbon, above-ground carbon, and below-ground carbon)
e population density.
To build these maps, we used the following datasets:
e the map of carp farms in Georgia (as described above in section 2.1)

e administrative boundaries from the GADM open dataset, available at
https://gadm.org/download country v3.html

e mammals, birds, and amphibians' richness raster layers, developed in house from IUCN Red List datasets
for mammals and amphibians (IUCN, 2020a) and from BirdLife for birds (BirdLife, 2019)

e protected areas from the World Database on Protected Areas (WDPA,
https://www.protectedplanet.net, January 2021 version)

e land productivity dynamics trends during 15 years, from 1999 to 2013 (lvits & Cherlet, 2013), available
at https://wad.jrc.ec.europa.eu/landproductivity

e forest cover in 2000 and change for the period 2001-2019 (Hansen et al, 2013), available at
http://earthenginepartners.appspot.com/science-2013-global-forest

e global surface water and long-term change maps accessed directly from the Global Surface Water
Explorer (Pekel et al, 2016), available at https://global-surface-water.appspot.com/

e the global soil organic carbon map (FAO & ITPS, 2018a, 2018b), available at http://www.fao.org/global-
soil-partnership/pillars-action/4-information-and-data-new/global-soil-organic-carbon-gsoc-map
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e the global map of forest above-ground carbon (Santoro & Cartus, 2019), available at
https://catalogue.ceda.ac.uk/uuid/bedc59f37c9545c981a839eb552e4084

e theglobal map of below-ground carbon is derived from above-ground carbon using IPCC ratios of below-
ground carbon to above-ground carbon (IPCC, 2019)

e the global human settlement population grid for the years 1975, 1990, 2000, 2015 (Schiavina et al,
2019), available at http://ghsl.jrc.ec.europa.eu/datasets.php.

Maps were composed using QGIS 3.16 software.

Results

We found that aquaculture in Georgia potentially impacts two threatened mammal species, 5 threatened bird
species, and no threatened amphibian species (Table 1, Appendix 1). Threatened mammal species whose
distribution intersects that of carp farms are two vulnerable bats: the giant noctule Nyctalus lasiopterus and
the Mehely's horseshoe bat Rhinolophus mehelyi. Threatened bird species whose distribution intersects that of
carp farms include three vulnerable species (the European turtle-dove Streptopelia turtur, the common
pochard Aythya ferina and the horned grebe Podiceps auritus) and two endangered species (the Egyptian
vulture Neophron percnopterus and the saker falcon Falco cherrug).

Table 1. Potential impacts of aquaculture in Georgia for species and protected areas.

Potential impacts of aquaculture in Georgia

Number of threatened mammal species 2
Number of threatened bird species 5
Number of threatened amphibian species 0
Number of protected areas 0

We further found that the carp farms generally do not intersect national hotspots (i.e., zones presenting the
highest values for the country) of species richness for mammals, except for the western Alazani farm (Figure 2).
Bird species richness is quite homogeneous across Georgia, including across the carp farms (Figure 3). The carp
farms generally do not intersect national hotspots of species richness for amphibians either, although the
western Alazani farm and the southern Imereti + Samelegro farms seem to be in richer zones than the other
farms (Figure 4).

We also highlighted that aquaculture in Georgia did not intersect with any protected area (Table 1), as shown
in Figure 5. Carp farms are generally not located in areas of severe land degradation (except some of the
southern Alazani farms) or forest loss (Figures 6, 7). They do not seem to be in areas of permanent surface
water loss either, and some of the eastern Alazani farms are in areas of permanent surface water gain (Figure
7). Carp farms appear to be located areas of low to moderate carbon stock, and absent from the richest areas
in terms of carbon stock in the country (Figure 8). Finally, although carp farms are not located in the most
populated zones, most of them are located next to some of the highly populated zones in Georgia (Figure 9).
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Figure 2. Map showing the distribution of mammal species richness (number of mammal species) and the presence of carp farms in Georgia
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Figure 3. Map showing the distribution of bird species richness (number of bird species) and the presence of carp farms in Georgia
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Figure 4. Map showing the distribution of amphibian species richness (number of amphibian species) and the presence of carp farms in Georgia
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Figure 44. Map showing the location of protected areas and the presence of carp farms in Georgia
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Figure 6. Map showing land productivity dynamics and the presence of carp farms in Georgia
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Figure 7. Map showing areas of forest loss and the presence of carp farms in Georgia
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Figure 8. Map showing surface water change and the presence of carp farms in Georgia
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Figure 9. Map showing total carbon stock and the presence of carp farms in Georgia
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Figure 10. Map showing population density and the presence of carp farms in Georgia
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Conclusions and limits

Here we highlighted that aquaculture in Georgia potentially impacts 7 threatened species whose distributions
intersect the location of carp farms. However, further field studies are needed to determine whether these impacts
are negative (i.e., carp farms polluting or destructing the habitat of these 7 threatened species) or positive (i.e.,
carp farms providing food for these 7 threatened species). On the contrary, carp farms in Georgia did not intersect
any protected areas.

Moreover, the maps we produced indicate that carp farms in Georgia are not located in national hotspots, whether
it is for biodiversity hotspots (e.g., species richness), for ecosystem services hotspots (e.g., carbon stock) or for
ecosystems lost services hotspots (e.g., land degradation).

Finally, the extent to which aquaculture in Georgia represents a risk for the maintenance of biodiversity and
ecosystem services is probably underestimated here, since indirect impacts due to food production for feeding the
carps are not considered.

Annex | - List of species potentially impacted by aquaculture in Georgia
See excel file “AquacultureGeorgia_annex|_list-species.xIsx”.
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Annex 3. Additional rules of the law of Aquaculture in Georgia

In addition to the institutional arrangements the law defines procedures issuing aquacultural permits, NEA -based on
the law of aquaculture and on the law of Georgia on licenses and permits - is obliged to issue the permits. The overall
time for issuing or rejecting the permits should not exceed 6 months. The law also defines the permit conditions to
gain aquacultural permits, to prevent spread of fish diseases, to meet hygienic and sanitary conditions, to keep and
store records on used chemical and therapeutic agents and other requirements. It is noteworthy to mentioned that
the government of Georgia must elaborate simplified procedures to get the permits for aquacultural activities
planned up to 50 m3 of pools. However, in the field we observed that the farmers do not apply for the permits from
NEA. This may be caused with new approve of the law and in future they will be obliged to receive this permit.

Moreover, the law defines special requirements to receive the permit of the land base of the aquaculture structure.
A special permit is needed to carry out extensive aquaculture in internal waters of Georgia. The law also defines
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special permits to implement the research in aquaculture. The overview of the law indicates that it defines almost
all dimensions of aquaculture activities. However, all articles of the law are not in force, as it needs some additional
by-laws and regulations that should be approved. MEPA is in the process of elaborating the following by documents:
technical regulations for aquaculture, the procedure for issuing aquaculture permits and permit conditions; the
zone(s) allocated for aquaculture in marine waters, the Plan for Managing Zones Allocated for Aquaculture; the
composition of the Aquaculture Inter-Agency Advisory Council, its work distribution and procedures for activities.
The law also considers the public engagement related to activities in aquaculture. MEPA also has to issue the
following orders: the Approval of the Statute of the Composition of the Aquaculture Advisory Council and the
Procedures for its Activities, the Procedure and Conditions for the Introduction of Strange Species, the Procedure for
Granting Consent for Aquaculture Research, the Procedure on the Form of the Document Certifying that an
Aquaculture Object Produced in Georgia Comes from Aquaculture and the Procedure for the Issuance Thereof. After,
elaboration and approval of above-mentioned documents the law will fully come into the force. Considering the fact
that the law is relatively newly established and is not yet fully operational, it is difficult to analyse its role in the
development of aquaculture sector.
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Annex 4 Georgian fish meat and fish products exports: case study trout, carps and
caviar

Georgian freshwater fish production has been representing only a minor part of total fish and fishery products
exports. While in 2020 the total fish meat and fishery products export reach the value and volume about 7 mil. USD
respectively 4.25 mil. Kg, the freshwater outputs exports reached only cc 1.7 mil. USD (cc 20% of total export value)
respectively 363 ths. kg (less than 10% of total export volume). The most dominant export items are fresh, chilled
and frozen trout. In 2020, trout exports reached about 1.69 mil. USD and over 360 ths. kg. Carps exports and exports
of caviar (original one and caviar substitutes) has been representing the negligible part of Georgian exports (their
share in total fishery exports is even less than 1%).

The problem of Georgian fishery products export is its irregular development. The export capacities are very limited.
The majority of Georgian fishery production, especially aquacultures, is considered to be used at the level of local
market. Mainly freshwater production capacities are still very low and they are not able to provide enough output
for regular exports and even more they are not able to produce enough meat for local market consumption. Georgia
is suffering because of fish meat deficit and it is heavily dependent on fish meat imports e.g. in period 2012-2020
fishery exports reached together only 46 mil. USD, on the other fishery imports reached over 517 mil. USD. The
cumulative value of fishery trade deficit reached cc 470 mil. USD for the analyzed time period. The key problem of
Georgian fishery trade is its unstable export value and volume development, while the value and volume of imports
could be considered as relatively stable one. For details, see Table 1.

The problem of very limited exports is not related only to total fishery trade, but it is also the problem of freshwater
fish exports. In period 2012-2020, the freshwater fish and fishery products exports reached in total only 4.2 mil. USD,
while import value reached about 20.1 mil. USD. Freshwater fish export is suffering because of limited diversity. The
majority of Georgian exports is represented by trout exports. Carps, caviar and other non-trout fishery products have
been presenting only a marginal portion of export performance. Georgian freshwater fish exports are suffering
because of limited commodity structure diversity. For details, see Table 1.

Another very specific feature of Georgian fishery export is its very limited ability to realize added value products
exports. The processed or at least semi-processed products have been representing cc 1% of total export value and
their share is constantly decreasing. On the other hand, non-processed fishery products — mainly fresh, chilled and
frozen fish meat has been representing over 99% of total exports. For details, see Table 2.

Georgian freshwater fish trade exports, especially those focused on export of carps and trout, has been also suffering
because of very limited territorial structure. We took in consideration only those export items related to trout, carp
and caviar export activities. As the course of data we took UN COMTRADE database. Data are organized according to
HS-4 system — see below. The fish export and import volume and value data is collected both in kilograms and USD
(in current prices).

Fish fresh or chilled, trout (Salmo trutta, Oncorhynchus mykiss, Oncorhynchus clarki, Oncorhynchus aguabonita, Oncorhynchus gilae, Oncorhynchus apache and Oncorhynchus

H4-030211 chrysogaster), excluding fillets, livers, roes, and other fish meat of heading 0304

Fish frozen, trout (Salmo trutta, Oncorhynchus mykiss, Oncorhynchus clarki, Oncorhynchus aguabonita, Oncorhynchus gilae, Oncorhynchus apache and Oncorhynchus chrysogaster),
H4-030314 excluding fillets, livers, roes, and other fish meat of heading 0304

Fish fillets fresh or chilled, carp (Cyprinus carpio, Carassius carassius, Ctenopharyngodon idellus, Hypophthalmichthys spp., Cirrhinus spp., Mylopharyngodon piceus), eels (Anguilla
H4-030439 spp.), and snakeheads (Channa spp.)

Fish fillets frozen, trout (Salmo trutta, Oncorhynchus mykiss, Oncorhynchus clarki, Oncorhynchus aguabonita, Oncorhynchus gilae, Oncorhynchus apache and Oncorhynchus
H4-030482 chrysogaster)
H4-160431 Fish preparations caviar
H4-160432 Fish preparations caviar substitutes, prepared from fish eggs

The majority of exports is focused on territory of Commonwealth of Independent States (former Soviet Union
countries). For details, see Tables 3 and 4. The most important Georgian export partners are Russian federation,
Azerbaijan, Kazakhstan, Armenia, Turkmenistan and Ukraine. Their share in total exports oriented on carps, trout
and caviar is decisive. In period 2012-2020, they represented export cc 3,7 mil. USD out of total 4.2 mil. USD (CIS
countries took a control over nearly 90% of total Georgian exports). For details, see Table 5. The share of other
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countries is very marginal. The most important non-CIS export partners are Vietnam, Spain, UAE, Singapore and Qatar
(but their share is marginal and random — see Table 5). CIS are taking dominant position not only in export value
statistics, but also in export volume statistics as it is demonstrated in Table 6. In the period 2012-2020, the share of
those countries in total Georgian export volume performance took also about 90%. The most dominant export
partner is Russian federation as it share in total exports under the analysis reached over 75%.

The very specific feature of Georgian freshwater fish export is its competitiveness. The analysis of bilateral and
general comparative advantages proved the existence of export comparative advantages in favor of frozen trout
business and caviar trade. Both LFI (For details — see Table 7) and RCA (For details — see Table 9) indices proved the
stable comparative advantages in the case of frozen trout trade and caviar trade. Craps trade and fresh or chilled
trout trade have been suffering because of lack of comparative advantage in relation to the global market. The same
problem is existing also in relation to trade in caviar substitutes. The key market for freshwater fish trade is CIS region.
The Lafay index (For details — see Table 10) proved the long term comparative advantages in the case of Georgian
exports of fresh, chilled and frozen trout, fresh and chilled carp and trout fillets and caviar. The problem of trade
competitiveness is its very limited added value as majority of exports is pushed by non-processed fish or only fish
fillets. The very specific problem is no-existence of comparative advantages related to trade in processed freshwater
fish products. The only comparative advantage is pushed by fish and fillets (mainly frozen one).

Speaking about intra-industry trade analysis, the Grubel-Lloyd index analysis was conducted (see Table 8). The
analysis proved the very low level of intra-industry except for trade in frozen trout. The main source of intra-industry
trade performance is CIS region and especially Russian federation.

Georgian freshwater fish exports has been suffering also because of the significant unit price variability (For details
— see Graph 1) and fluctuation (average price variability is operating with the interval +/-24%). The positive growth
of export unit price was stopped by covid-19 economy crisis as the consumption of fish meat was significantly
reduced especially because of the crisis heavy impact on tourism, catering and hospitality services. The significant
price fluctuation and instability is also visible in the case of trade in caviar and caviar substitutes. For details — see
Table 11.

Even more, the logarithmical decomposition analysis of Georgian freshwater fish exports proved a massive
dependency of Georgian export value development on exported volume of fish meat, while the unit price
development impact on the final export value development is marginal. In period 2012-2020, the final export value
had been influenced by exported volume by 89%, while the influence of unit price development was only marginal
(11%). Speaking about export value dynamic, the influence of unit price development on final export value growth
was estimated to be only 19%, while the influence of export volume growth dynamics on final export value dynamics
development had been estimated to be nearly 80% (For details — see Table 12).

Foreign trade performance analyses’ methodology

The UN COMTRADE database was chosen for the analysis of Georgian freshwater fish trade. The analyzed time period
is covering export and import operation realized in 2012-2020. Export and import activities are analyzed in volume
(in Kg), value (in USD, current prices) and unit value (USD/kg) expression. The Harmonized system (HS4) is applied.

The analyses is covering basic statistical and data overview. The specific indices for competitiveness, intra-industry
trade and value development analyses are applied.

Ballasa index — RCA

The Balassa index (Balassa, 1965, 1977) will be the first indicator of specialization applied which is suitable for
determination of export specialization. This is a relative index which reports whether the country possesses a
comparative advantage in a given commodity (RCA > 1) or not (RCA < 1). If RCA equalled 1, the trade proportion of
the given commodity would correspond with the average values of the CIS. If the value equalled 1, it is more suitable
to use symmetrical RCA (RSCA), for which values range from <-1,1> (Laursen, 2015).

The RCA index will be applied to the bilateral relationships between the countries and commodity aggregation.
However, due to the fact that the data for some of the countries do not seem trustworthy, the RCA index will be
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calculated based on exports only. Except for the bilateral relationships, the situation in the countries in the monitored
period will also be assessed using the RCA index.

where: export of commodity ,,j“ by country ,,i*

Lafay index — LFI

Lafay index (LF1) is used for a brief analysis of the comparative advantage distribution at the bilateral level (both in
relation to global market and also in relation to CIS region). The index considers a difference between each item of
the normalised trade balance and the overall normalised trade balance.

For a given country i, and for any given product j, the Lafay index is defined as:

where xij and m ij represent exports and imports of product j of country i, towards and from a particular region or
the rest of the world, respectively, and N is the number of items. Positive values of the Lafay index indicate the
existence of comparative advantages in a given item; the larger the value, the higher the degree of specialisation.
(Zaghini, 2003)

Grubel-Lloyd index — GLI

The Grubel Lloyd index (GLi) (H.G. Grubel & Lloyd, 1971; Herbert G. Grubel & Lloyd, 1975) will be another indicator,
used since the middle 1970s, to calculate the ratio of intra-industry trade to the total trade. The GL value ranges
<0,1>. If the country in the selected sector is an exporter only or an importer only, the index value will equal 0 and
will indicate the non-existence of intra-industry trade. Conversely, if both export and import occur in the given sector
and the value is close to one, the value of export and import in the given area will increase simultaneously.
Nonetheless, the problem of GL is the level of production aggregation considered. It is thus necessary to take into
account the same level of aggregation for all the monitored countries (Markusen, Melvin, Kaempfer, & Maskus,
1995).

where: export import
i individual countries

Trade activities has been covering all fish related items — see the list below:

The list of Graph and Tables
Graph 1: Freshwater fish export unit price development in USD/kg
Source: own processing, 2021

Table 1: Georgian freshwater fish and fishery products trade overview in USD

Georgia/World 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Export 2486042 3212520 4890468 8695354 11426973 2891919 2480312 3127324 6988487 46199399
H4-03 2270209 2685145 4279783 8522846 11298911 2784639 2436168 2992387 6887220 44157308
H4-030211 6252 54 235803 60818 302927
H4-030314 58529 5175 713699 486116 69786 114366 495631 1633797 3577099
H4-030439 3233 3233
H4-030482 92 92
H4-160431 212000 53000 2000 3405 900 271305
H4-160432 30000 11220 288 41508
Import 65173166 65204203 58931368 52446495 53573903 57494985 53204237 58246766 52913447 517188570
H4-03 38117287 40828003 36669894 34319034 36609997 37431800 30070801 34613012 32122246 320782074
H4-030191 5534 11230 26463 31700 117462 414536 117001 5838 3922 733686
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H4-030193 2369 2369
H4-030211 37903 303255 358959 989684 29172 233487 75426 644947 1429347 4102180
H4-030273 4452 4452
H4-030314 463410 413959 211686 566912 238529 22739 151401 249279 464686 2782601
H4-030325 52000 23460 1434 76894
H4-030439 51999 511 42971 46147 62365 23515 18841 68721 315070
H4-030442 369 268 13199 13836
H4-030469 534 2070 28285 56693 147 87729
H4-030482 66812 33883 6452 4888 1565 663 71044 119974 305281
H4-030543 1693 1565 15569 20123 52231 61575 69289 67531 41008 330584
H4-030544 46162 5412 3022 7252 332 62180
H4-160431 26704 142734 382766 44301 90176 92869 173431 94474 77861 1125316
H4-160432 1349035 1369604 1239174 1050844 1124180 1547460 973997 988660 661556 10304510

Source: UN Comtrade, 2021

Table 2: Georgian freshwater fish and fishery products trade structure (as % of export and import activities value)

Georgia/World 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Export 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
H4-03 91.32% 83.58% 87.51% 98.02% 98.88% 96.29% 98.22% 95.69% 98.55% 95.58%
H4-030211 0.00% 0.00% 0.13% 0.00% 0.00% 0.00% 0.00% 7.54% 0.87% 0.66%
H4-030314 2.35% 0.16% 0.00% 8.21% 4.25% 2.41% 4.61% 15.85% 23.38% 7.74%
H4-030439 0.00% 0.00% 0.00% 0.00% 0.00% 0.11% 0.00% 0.00% 0.00% 0.01%
H4-030482 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
H4-160431 0.00% 0.00% 4.33% 0.61% 0.00% 0.07% 0.14% 0.03% 0.00% 0.59%
H4-160432 0.00% 0.00% 0.61% 0.00% 0.00% 0.39% 0.00% 0.00% 0.00% 0.09%
Import 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
H4-03 58.49% 62.62% 62.22% 65.44% 68.34% 65.10% 56.52% 59.42% 60.71% 62.02%
H4-030191 0.01% 0.02% 0.04% 0.06% 0.22% 0.72% 0.22% 0.01% 0.01% 0.14%
H4-030193 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
H4-030211 0.06% 0.47% 0.61% 1.89% 0.05% 0.41% 0.14% 1.11% 2.70% 0.79%
H4-030273 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
H4-030314 0.71% 0.63% 0.36% 1.08% 0.45% 0.04% 0.28% 0.43% 0.88% 0.54%
H4-030325 0.00% 0.00% 0.09% 0.00% 0.00% 0.00% 0.04% 0.00% 0.00% 0.01%
H4-030439 0.08% 0.00% 0.00% 0.08% 0.09% 0.11% 0.04% 0.03% 0.13% 0.06%
H4-030442 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.02% 0.00% 0.00%
H4-030469 0.00% 0.00% 0.00% 0.00% 0.00% 0.05% 0.11% 0.00% 0.00% 0.02%
H4-030482 0.10% 0.05% 0.01% 0.01% 0.00% 0.00% 0.00% 0.12% 0.23% 0.06%
H4-030543 0.00% 0.00% 0.03% 0.04% 0.10% 0.11% 0.13% 0.12% 0.08% 0.06%
H4-030544 0.07% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
H4-160431 0.04% 0.22% 0.65% 0.08% 0.17% 0.16% 0.33% 0.16% 0.15% 0.22%
H4-160432 2.07% 2.10% 2.10% 2.00% 2.10% 2.69% 1.83% 1.70% 1.25% 1.99%

Source: UN COMTRADE, 2021

Table 3: Georgian fish and fishery products (especially freshwater fish items) export and import to CIS territory (in

)

Source: UN COMTRADE, 2021

Table 4: The share of CIS territory in total Georgian fishery trade performance (especially with respect to those items
representing freshwater fish trade and trade in carps, trout and caviar)
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Source: UN COMTRADE, 2021

Table 5: Georgian carps, trout and caviar exports value territorial structure in USD

Total 2012-
Trade Value 2012 2013 2014 2015 2016 2017 2018 2019 2020 2020
World 58529 5267 248252 766699 486170 86239 117771 732334 1694903 4196164
Export 58529 5267 248252 766699 486170 86239 117771 732334 1694903 4196164
H4-030211 6252 54 235803 60818 302927
H4-030314 58529 5175 713699 486116 69786 114366 495631 1633797 3577099
H4-030439 3233 3233
H4-030482 92 92
H4-160431 212000 53000 2000 3405 900 271305
H4-160432 30000 11220 288 41508
Russian Federation 685105 196375 105000 352433 1625917 2964830
Export 685105 196375 105000 352433 1625917 2964830
H4-030211 227104 227104
H4-030314 685105 196375 105000 125329 1625917 2737726
Azerbaijan 44361 248252 53000 11220 2880 8699 68698 437110
Export 44361 248252 53000 11220 2880 8699 68698 437110
H4-030211 6252 8699 60818 75769
H4-030314 44361 2880 7880 55121
H4-160431 212000 53000 265000
H4-160432 30000 11220 41220
Viet Nam 370301 370301
Export 370301 370301
H4-030314 370301 370301
Kazakhstan 281541 63102 288 344931
Export 281541 63102 288 344931
H4-030314 281541 63102 344643
H4-160432 288 288
Armenia 14168 5267 3310 9916 6486 39147
Export 14168 5267 3310 9916 6486 39147
H4-030314 14168 5175 3310 6683 6486 35822
H4-030439 3233 3233
H4-030482 92 92
Turkmenistan 25283 25283
Export 25283 25283
H4-030314 25283 25283
Ukraine 8200 8200
Export 8200 8200
H4-030314 8200 8200
Spain 3405 3405
Export 3405 3405
H4-160431 3405 3405
United Arab Emirates 2000 2000
Export 2000 2000
H4-160431 2000 2000
Singapore 900 900
Export 900 900
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H4-160431 900 900

Qatar 54 54
Export 54 54

H4-030211 54 54

Source: UN COMTRADE, 2021

Table 6: Georgian carps, trout and caviar exports volume territorial structure in kg

Net Weight (kg) 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total 2012-2020
12514 1465 2500 122 823 95 415 8650 15 304 135 302 363 486 757 459
H4-030211 2050 7 40987 15 700 58 744
H4-030314 12514 1450 122723 95 408 7931 15301 94 314 347784 697 425
H4-030439 513 513
H4-030482 15 15
H4-160431 400 100 2 3 1 506
H4-160432 50 204 2 256
Russian Federation 116 483 40 693 14 000 61767 345784 578 727
Export 116 483 40 693 14 000 61767 345784 578 727
H4-030211 39975 39975
H4-030314 116 483 40 693 14 000 21792 345784 538752
Viet Nam 72522 72522
Export 72522 72522
H4-030314 72522 72522
Kazakhstan 50615 7228 2 57 845
Export 50 615 7228 2 57 845
H4-030314 50615 7228 57 843
H4-160432 2 2
Azerbaijan 8872 2500 100 204 600 1012 17 700 30988
Export 8872 2500 100 204 600 1012 17 700 30988
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H4-030211 2050 1012 15 700 18 762
H4-030314 8872 600 2000 11472
H4-160431 400 100 500
H4-160432 50 204 254
Armenia 3641 1465 509 1216 701 7532
Export 3641 1465 509 1216 701 7532
H4-030314 3641 1450 509 703 701 7004
H4-030439 513 513
H4-030482 15 15
Turkmenistan 5730 5730
Export 5730 5730
H4-030314 5730 5730
Ukraine 4100 4100
Export 4100 4100
H4-030314 4100 4100
Qatar 7 7
Export 7 7
H4-030211 7 7
Spain 3 3
Export 3 3
H4-160431 3 3
United Arab
Emirates 2 2
Export 2 2
H4-160431 2 2
Singapore 1 1
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Export 1 1

H4-160431 1 1

Source: UN COMTRADE, 2021

Table 7: Georgian-Wolrd: carps, trout and caviar exports bilateral trade comparative advantages development (Lafay
Index)

LFI 2012 2013 2014 2015 2016 2017 2018 2019 2020 TOTAL

H4-030211 | -0,10513 0,06206 | 2,51549 | 12,6304 | 0,69389 | 0,96219 | -0,77349 0,38649 | -22,06428 | -4,29027

- 24,8360 | 30,8896 21,4869
H4-030314 | 4,25032 0,37043 | 1,75414 | O 6 6,44100 | 12,36701 5 37,47565 20,95359
HUHHIHYE | - - - -
H4-030439 | -0,14422 # 0,00423 | 0,54840 | 1,10410 | 0,04573 | -0,24114 0,35209 | -1,14171 -0,47131

H4-030482 | -0,18531 0,00116 | 0,05346 | 0,06238 | 0,03744 | 0,00273 | #######H | 1,32764 | -1,99321 -0,47819

- 12,3931 - - -
H4-160431 | -0,07406 0,02921 | 5 1,81625 | 2,15752 | 0,19543 | -1,36410 1,71802 | -1,29356 0,15518
- - 13,4110 | 26,8967 | - 18,4756 -
H4-160432 | -3,74160 0,28031 | 8,06582 | O 1 5,32638 | -9,98828 9 -10,98290 | 15,86901

Source: UN COMTRADE, own processing 2021

Table 8: Georgia-World: carps, trout and caviar inter-industry trade development (Grubel-Lloyd Index)

GLI 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

H4- 0,08162 | 0,13753
030211 - 0 0,034238 | O 0,003695 | O 0 0,53546 | 6 4

H4- 0,224275 0,86064 | 0,66928 | 0,44287 | 0,87507
030314 25 0,024694 0 0,885377 | 0,658333 | 0,491521 | 9 6 8 3

H4- 0,02031
030439 0 HuHHHE]E | O 0 0 0,09857 0 0 0 4

H4- HEHHH 0,00060
030482 0 0,005416 0 0 0 0 H# 0 0 3

H4- 0,01887 0,38851
160431 0 0 0,712885 | 0,910597 | O 0,042163 | 0,03851 | 3 0 6

H4- 0,00802
160432 - 0 0,047275 | O 0 0,014397 | O 0 0,00087 | 4

Source: UN COMTRADE, own processing 2021
Table 9: Georgia-World: carps, trout and caviar exports comparative advantages distribution (Ballasa Index)
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RCA 2012 | 2013 2014 2015 2016 | 2017 2018 2019 2020 Total

0,000 0,0003

H4-030211 | 00 0,00000 | 0,10429 | 0,00000 | 3 0,00000 | 0,00000 | 1,03685 | 0,07872 | 0,25444
3,482 4,4409

H4-030314 | 88 3,50432 | 0,00000 | 4,16528 |5 3,68204 | 501442 | 3,16730 | 5,65596 | 3,62924
0,000 0,0000

H4-030439 | 00 0,00000 | 0,00000 | 0,00000 | 0 0,72088 | 0,00000 | 0,00000 | 0,00000 | 0,01982
0,000 0,0000

H4-030482 | 00 0,07647 | 0,00000 | 0,00000 | 0 0,00000 | 0,00000 | 0,00000 | 0,00000 | 0,00010
0,000 0,0000

H4-160431 | 00 0,00000 | 16,07201 | 1,05459 | 0 0,35514 | 0,42457 | 0,01911 | 0,00000 | 1,09583
0,000 0,0000

H4-160432 | 00 0,00000 | 0,68358 | 0,00000 | 0 0,77647 | 0,00000 | 0,00000 | 0,00112 | 0,05770

Source: UN COMTRADE, own processing 2021

Table 10: Georgia — CIS: carps, trout and caviar exports bilateral trade comparative advantages distribution (Laffay
index)

LFI - Gruzie vs.
CIS 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
25,0814 | 25,4431 | 33,8112 37,9413 21,8945 14,5538
H4-03 22,29901 7 5 2 7 2 7,68700 1 39,21215 28,40752
H4- HHHHEHE HEHHHEHE | HEHHE | B | B
030211 HiH T # 0,07185 | # # # # 2,47951 | 0,43305 0,34507
H4- -
030314 0,82926 0,06384 | 0,01504 | 7,31240 | 2,30946 | 0,81587 1,34124 1,31773 11,63337 3,59327
H4- HHHHHEHE | S | B | B HEHHHEHE | HEHEHEH | HEHBHEHE
030439 HiHH T # # # # 0,03780 | # # # 0,00368
H4- - - - HEHEHEH | HEHEHEH | HEHEHEH | HEHSHEHE
030482 HiH T 0,00113 | 0,02161 | 0,02303 | 0,00864 | # # # # -0,00400
25,0814 | 25,4431 | 33,8112 37,9413 21,8945 | - 14,5538
H4-16 -22,29901 7 5 2 7 2 7,68700 1 -39,21215 | -28,40752
H4- - - - - HiHHH | dHdHEHEH
160431 HHHHHH 0,08867 2,39569 | 0,46273 | 0,12075 | 0,00816 | 0,03632 | # # 0,25643
H4- - - - - - - -
160432 -2,97822 4,15373 3,93503 | 5,38852 5,70710 | 3,34276 | 0,58819 1,24464 | -2,08631 -3,27552

Source: UN COMTRADE, own processing 2021

Table 11: Georgian exports’ unit value development
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Unit price 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average
Fish USD/kg | 4,68 3,60 3,05 5,82 5,10 8,65 7,47 5,41 4,66 5,13
Caviar real HitHHHHE

USD/Kg HitHHHIEE HiH#HHI#E | 530 530 H#iH#HH#E | 1000 1135 900 # 536,17
Caviar

other

USD/kg HHHHH# | 600 HiH R H#iHiHt | 55 HiHH Y H#itHHg | 144 162,14

Source: UN COMTRADE, own processing 2021

Table 12: Georgian freshwater fish export value development — unit value and volume logarithmical decomposition

Basic 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average

USD/kg 4.68 3.60 99.30 6.24 5.10 9.97 7.70 5.41 4.66 5.54

Log 0.67 0.56 2.00 0.80 0.71 1.00 0.89 0.73 0.67 0.74
12514.0 122823. 95415.0 135302. | 363486.0 | 757459.0

Volume 0 1465.00 2500.00 00 0 8650.00 | 15304.00 | 00 0 0

Log 4.10 3.17 3.40 5.09 4.98 3.94 4.18 5.13 5.56 5.88
58529.0 248252.0 766699. 486170. | 86239.0 | 117771.0 | 732334. 1694903. | 4196164.

Value 0 5267.00 | O 00 00 0 0 00 00 00

Log 4.77 3.72 5.39 5.88 5.69 4.94 5.07 5.86 6.23 6.62

usD/kg 0.14 0.15 0.37 0.14 0.12 0.20 0.17 0.13 0.11 0.11

Volume 0.86 0.85 0.63 0.86 0.88 0.80 0.83 0.87 0.89 0.89

Inter annual

growth 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average
USD/kg 0.77 27.62 0.06 0.82 1.96 0.77 0.70 0.86 1.19
Log -0.11 1.44 -1.20 -0.09 0.29 -0.11 -0.15 -0.06 0.07
Volume 0.12 1.71 49.13 0.78 0.09 1.77 8.84 2.69 2.08
Log -0.93 0.23 1.69 -0.11 -1.04 0.25 0.95 0.43 0.32
Value 0.09 47.13 3.09 0.63 0.18 1.37 6.22 231 2.48
Log -1.05 1.67 0.49 -0.20 -0.75 0.14 0.79 0.36 0.39
uSsD/kg 0.11 0.86 -2.45 0.45 -0.39 -0.83 -0.19 -0.18 0.19
Volume 0.89 0.14 3.45 0.55 1.39 1.83 1.19 1.18 0.81

Source: UN COMTRADE, own processing 2021
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Annex 5: equations for calculating on farm environmental emissions

Nitrate emissions to water in trout and carp basins is calculated as in Eq. 1.
Nitrate_basin = yield_basin * (FCR * prot_feed - prot_fish) / 6.25 * 62/14 (Eq. 1)

Where:
e Nitrate_basin = nitrate emissions to water from the basin in kg nitrate per m2
e Yield_basin = harvested fish in kg per m2
e FCR = feed conversion ratio in kg feed per kg fish harvested (from fry to table fish)
e prot_feed = feed protein content in kg protein/kg feed (default 0.42 kg/kg; source)
e prot_fish = protein content of fish in kg protein per kg fish (default 0.18 kg/kg; source)
e  6.25 = protein to nitrogen factor in kg protein/kg nitrogen)
e  62/14 = nitrate to nitrogen ratio in kg nitrate/kg nitrogen

Phosphate emissions to water in trout and carp basins is calculated as in Eq. 2.
Phosphate_basin = yield_basin * (FCR * p_feed - p_fish) * 1000 * 95/31 (Eq. 2)

Where:
e  Phosphate_basin = phosphate emissions to water from the basin in g phosphate per m2
e P_feed =feed phosphorus content in kg P/kg feed (default 0.003 kg/kg; 42 kg/kg; source)
e p_fish = phosphate content of fish in kg P per kg fish (default 0.002 kg/kg; source)
e 1000 = factor to convert from kg to gram
e 95/31 = phosphate to phosphorus ratio in kg phosphate per kg phosphorus

The carbon dioxide emissions from lime application are calculated as in Eq. 3.
CO2_lime = lime*0.1*44/12 (Eq 3.)

Where:
e CO2_lime = carbon dioxide emissions to air from lime application in kg CO2 per ha
e Lime =amount of lime applied in kg CaCO3 per ha
e 0.1 =amount of carbon per kg CaCO3
e 44/12 = carbon dioxide to carbon ratio in kg CO2/kg C

Ammonia emissions to air from carp ponds is calculated as in Eq. 4.
Ammonia_pond = fNammonia * Nloss * (14+3)/17 (Eq. 4)

Where:
e Ammonia_pond = ammonia emissions to air from the pond in kg nitrate per ha
e fNammonia = fraction of nitrogen loss volatised as ammonia to the air in kg N per kg N (default 0.185 kg/kg;
source: based on Boyd et al., 2002)
e Nloss = amount of nitrogen loss in the carp pond in kg N per ha (see Eq. 5)
e (14+3)/17 = ammonia to nitrogen ratio in kg ammonia per kg nitrogen

Nloss = yield_pond * (FCR * prot_feed - prot_fish)/6.25 (Eq. 5)
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Where:
e Yield_pond = harvested fish in kg per ha
e prot_feed = feed protein content in kg protein/kg feed (default 0.13 kg/kg; source)
e prot_fish = protein content of fish in kg protein per kg fish (default 0.18 kg/kg; source)

Nitrate emissions to water by draining the pond is calculated as in Eq. 6
Nitrate = fNdrain * Nloss*62/14 (eq. 6)

Where:
e Nitrate = nitrate emissions to water in kg nitrate per ha
e fNdrain = fraction of nitrogen loss drained as nitrate to water in kg N per kg N (default 0.23 kg/kg; based on
Boyd et al., 2002)

Phosphate_pond = fPdrain * Ploss * 95/31 (Eq. 7)

Where:
e Phosphate_pond = phosphate emissions to water from the basin in g phosphate per ha
e fPdrain = fraction of phosphorus loss drained as phosphate to water in kg P per kg P (default 0.214 kg/kg;
based on Boyd et al., 2002)
e  Ploss = amount of phosphorus loss in the carp pond in g N per ha (see Eq. 8)

Ploss = yield_pond * (FCR * p_feed - p_fish)*1000 (Eq. 8)

Where:
e P _feed =feed phosphorus content in kg P/kg feed (default 0.0031 kg/kg; source)
e p_fish = phosphate content of fish in kg P per kg fish (default 0.00415 kg/kg; source)

Nitrous oxide emissions to air from carp ponds is calculated as in Eq. 9.
N20_pond = fSediment * Nloss * 0.01 * 44/28 (Eq.9)

Where:
e N20O_pond = nitrous oxide emissions to air from the pond in kg N20 per ha
e fSediment = fraction of nitrogen deposited in the sediment in kg N per kg N loss (default 0.333 kg/kg; based
on Boyd et al., 2002)
e Nloss = amount of nitrogen loss in the carp pond in kg N per ha (see Eq. 5)
e 0.01 =fraction of nitrogen emitted as N20 (Hergoualc’h et al, 2019)
e  44/28 = nitrous oxide to nitrogen ratio in kg N20 per kg nitrogen
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Annex 6: tables for life cycle inventory data

e Trout/sturgeon farming: feed input, transport of feed, concrete structure of the basin (data shown in Error! R
eference source not found.).

e Carp farming: input of grains, fertiliser, packaging, equipment, excavation of the pond, and transport of
inputs (data shown in Tast£ 2).

e Trout/sturgeon feed production: sourcing of the feed ingredients and their transport, electricity and heat
consumption, and packaging (data shown in Tasie).

e Live fish transport: small truck transport, tank, oxygen, water from the pond (data shown in Taste).

e Live fish market: electricity, tap water (data shown in TasLe).

e  Caviar packaging: glass jar, steel lid, carton box (data shown in Tasie).

e  Caviar transport: small truck transport of caviar and packaging (data shown in TastE).

e  Caviar distribution centre: electricity and heat for cold storage (data shown in Tasik).

e Caviar grocery store: electricity for the store and electricity for cooling (data shown in Tasik).
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TABLE 1 : INPUTS AND OUTPUTS FOR THE DIFFERENT TYPES OF TROUT AND STURGEON FARMS (* CONCRETE ESTIMATED WITH 0.1 M3 PER M3 POOL AND 20 LIFETIME)
Commercial
farm sturgeon

Input/output

Family farm
plate size trout

Commercial
farm plate
size trout

Large size
farm

Commercial
farm trout
caviar

Integrated
medium size

trout

& trout

Hatchery

Products

Trout, live fish, harvested at farm kg/year 5,000 17,000 225,000 14,000 17,000 47,000 400
price Lari/kg 10 10 10 10 10 10 10
Sturgeon, live fish, harvested at farm kg/year 33,000

price Lari/kg 30

Farm size (basin surface) m2 400 1,250 12,000 875 1,250 4,375 31
Number of basins # 4 10 80 7 10 35 0.25
(average fish density) fish/m2 41.7 48.0 62.5 6.5 4.5 3.6 4.3
(weight per fish) kg/fish 0.3 0.3 0.3 3 3 3 3
Caviar, harvested at farm kg 100 500 100 115

price Lari/kg 100 100 100 2500

Fingerlings pcs/fish 540000
price Lari/pcs 0.14
Inputs

Eggs pcs 1400000 160000 66000 200000
Fingerlings pcs 20,000 80,000

(mortality) %

Live fish (200 g) pcs 2,000 2,000

Trout feed, international [EU] kg/year 6,240 21,080 262,250 23,000 21,730 56,000 3,250
Sturgeon feed, international [EU] 99,000

Lime 750 6000 525 750 1050

Transport distance feed port to farm km 250 250 250 250 250

Transport sea Europe — Georgia km 5000 5000 5000 5000 5000

Transport road to port km 500 500 500 500 500

Gazoline L/year 1500 20000 1500 8000

Electricity kWh/year 4 4000

Suits #/year 3 6 3 3 8

Concrete * m3/year 2 6.25 60 4.375 6.25 21.875

Land use

Agricultural occupation m2yr/year 400 1250 12000 875 1250 4375 31
Emissions (calculated)

Nitrate emissions to water kg 1.2 4.0 49.3 4.7 4.3 10.6 0.9
Phosphate emissions to water kg 27 83 1032 107 96 225 27
Carbon dioxide to air from lime kg 330 2640 231 330 330




TABLE 2: INPUTS AND OUTPUTS FOR THE DIFFERENT TYPES OF CARP FARMS
Small/ family Commercial Integrated carp Integrated carp farm, Integrated Integrated commercial
carp carp farm farm fingerling rearing commercial carp  carp

Input/output

farm farm farm, fingerling rearing
Products
Carp, common, live (1.5-3 kg) kg/year 870.5 8,742 29,141 11,669
Carp, bighead, live (1.5-3 kg) kg/year 304.0 3,053 10,176 4,075
Carp, grass, live (1.5-3 kg) kg/year 193.5 1,943 6,476 2,593
Catfish, live (1.5-3 kg) kg/year 13.8 139 463 185
Fish for self-consumption kg/year 28.2 283 944 378
Carp fingerling kg/year 772 2,022
Total carp kg/year 1,410 14,160 47,200 772 18,900 2,022
(farm size) ha 1.5 15 50 2 20 1
Inputs
Carp, common, fingerlings kg/year 38.2 95.5 1056 248
Carp, bighead, fingerlings kg/year 13.3 33.3 369 87
Carp, grass, fingerlings kg/year 8.5 21.2 235 55
Catfish, fingerlings kg/year 0 0
Wheat grains kg/year 1000 40000 30000 212 60000 2742
Barley grains kg/year 500 6000 25000 177 15000 686
Maize grains kg/year 2000 14000 180000 1271 20000 914
Total feed kg/year 3500 60000 235000 1660 95000 4342
Lime kg/year 150 1500 2500 100 1000 50
Chloride kg/year 2
Zelionka kg/year 1 2 2 2
Medicine kg/year 0 1 0 3 0 5
HDPE bags for feed kg/year 7 123 482 3 195 9
HDPE bags for lime g/kg 0 3 5 0 2 0
Suits #/year 2 5 10 0 3 0
Nylon nets kg/year 4.5 45 150 6 60 3
Small boat (20 year lifetime) kg/year 7.5 75 250 10 100 5
Gasoline L/year 500 15 285 15
Electricity kWh/year 12 0.6 11.4 0.6
Services
Transport distance inputs km 20 20 20 20 20 20
Excavation (50 year lifetime, 1m) m3/year 300 3000 10000 400 4000 200
Maintenance (every 3 years, 0.15m) m3/year 750 7500 25000 1000 10000 1333
Land use
Agricultural occupation ha/year 1.5 15 50 20 1
Emissions (calculated)
Carbon dioxide to air from lime kg/year 66 660 1100 44 440 22
Ammonia to air from feed kg/year 6.0 155.4 652.8 2.3 264.9 5.9
Nitrate to water from feed kg/year 33 856 3594 13 1458 33
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Phosphate to water from feed

kg/year

3.3

83.4

349.3

13

141.7
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TABLE 3: FEED COMPOSITION FOR TROUT/STURGEON (BASED ON VARIOUS SOURCES; KUMAR ET AL., 2020)

Input/output Unit Imported Comment
Product
Trout feed, international [EU] kg 100
(Protein content) % 42
Inputs
Fish meal from anchovy kg 15  Various sources
Fish meal from trimmings kg 5 Various sources
Animal protein meal kg 4  Various sources
Blood meal kg 4 Various sources
Feather meal kg 4 Various sources
Soybean meal kg 7.5 Various sources
Rapeseed meal kg 7.5 Various sources
Faba bean meal kg 7.5 Various sources
Maize gluten meal kg 5 Various sources
Soybean protein concentrate kg 5 Various sources
Wheat gluten meal kg 5 Various sources
Fish oil kg 7.5 Various sources
Poultry fat kg 1 Various sources
Vegetable oil kg 10 Various sources
Wheat grains kg 10 Various sources
Lime kg 0.7 Various sources
Amino-acids kg 0.7 Various sources
Sodium chloride kg 0.7 Various sources
Packaging (HDPE bags) kg 5.8 Based on ecoinvent 3.6, solid fertiliser bags
Electricity/heat
Electricity KWh g8 Ecoinvent 3.6, trout feed, Latin America
Heat from natural gas MJ 84  Ecoinvent 3.6, trout feed, Latin America
TABLE 4: LIVE FISH TRANSPORT
Input/output Unit Amount Comment
Product
Live fish transport [GE] kg 250 estimate
Inputs
Lorry transport (3.5-7.5 ton, euro3) tkm 22 250 kg fish, 750 kg water, 80 kg water tank, 20 kg
oxygen cylinder, 200 km
Oxygen ke 5  estimate
TABLE 5: LIVE FISH MARKET
Input/output Unit Amount Comment
Product
Live fish market [GE] kg 1
Inputs
Electricity from grid kwh 0.1 Estimate
Tap water kg 10 estimate
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TABLE 6: CAVIAR PACKAGING

Input/output Unit Amount Comment
Product
Caviar glass jar packaging [GE] g 50  Assuming 50 g in 50 ml volume
Inputs
White packaging glass 67  https://www.stoelzle.com/consumer/product/round-jar/
Steel lid 5 estimate
Carton box 4 Secondary packaging; 200 g box containing 50 jars
TABLE 7: CAVIAR TRANSPORT
Input/output Unit Amount Comment
Product
Caviar transport [GE] kg 1
Inputs
Lorry cooled transport (3.5-7.5 ton, euro3) kgkm 504  Caviar + packaging, 200 km
TABLE 7: DISTRIBUTION CENTRE CHILLED CAVIAR
Input/output Unit Amount Comment
Product
Caviar grocery store [GE] kg 1
Inputs
Electricity from grid for general use kWh 0.044 30 kWh/m2-year, 0.062 x 0.062 m2/50g=0.077 m2/kg,
1 week (PEF Guide)
Electricity from grid for cooling kwh 0.059 40 kWh/m2-year, 0.062 x 0.062 m2/50g=0.077 m2/kg,
1 week (PEF Guide)
Heat from natural gas MJ 0.531 360 MJ/m2-year, 0.062 x 0.062 m2/50g=0.077 m2/kg, 1
week (PEF Guide)
TABLE 8: GROCERY STORE CHILLED CAVIAR
Input/output Unit Amount Comment
Product
Caviar grocery store [GE] kg 1
Inputs
Electricity from grid for general store kwh 0.77 300 kWh/m2-year, 0.062 x 0.062 m2/50g=0.077 m2/kg,
1 week (PEF Guide)
Electricity from grid for cooling kwWh 2.8 1900 kWh/m2-year, 0.062 x 0.062 m2/50g=0.077

m2/kg, 1 week (PEF Guide)
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Annex 7: Distribution of wages per category of jobs in the aquaculture value

chain in Georgia

. GEL Percentage
Value of wages per category of jobs
Carp Trout Carp Trout

Temporary male 112,253 98,437 6% 5%
Temporary female 15,283 33,513 1% 2%
Permanent unskilled male 1,734,581 | 1,802,888 92% 88%
Permanent unskilled female 0 0 0% 0%
Permanent skilled male 30,231 119,888 2% 6%
Permanent skilled female 0 0 0% 0%

100%
Total temporary 127,536 131,950 7% 6%
Total permanent unskilled 1,734,581 | 1,802,888 92% 88%
Total permanent skilled 30,231 119,888 2% 6%

100%
Total male 1,877,065 | 2,021,212 99% 98%
Total female 15,283 33,513 1% 2%
Total wages 1,892,348 | 2,054,725 100%

Source: Experts’ computation on AFA
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