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Summary	
  	
  

Aquaculture	
   production	
   is	
   still	
   in	
   a	
   premature	
   stage	
   in	
   the	
   five	
   East	
   African	
   countries	
   selected.	
   In	
  
Uganda	
   and	
   Kenya,	
   the	
   sector	
   is	
  more	
   developed	
  whereas	
   the	
   sector	
   in	
   Rwanda	
   and	
   Burundi	
   is	
   less	
  
developed.	
   Tanzania	
   is	
   in	
   between.	
   In	
   all	
   countries	
   the	
  dominating	
   type	
  of	
   aquaculture	
   is	
   small	
   scale	
  
with	
  extensive	
  production	
  of	
  Tilapia	
  or	
  African	
  catfish	
  in	
  earthen	
  ponds.	
  The	
  needed	
  infrastructure	
  for	
  
aquaculture	
   is	
   non-­‐existent	
   or	
   insufficient.	
   For	
   example,	
   the	
   availability	
   and	
   quality	
   of	
   fish	
   seed	
  
(fingerlings)	
  is	
  low,	
  commercial	
  fish	
  feed	
  is	
  either	
  rarely	
  or	
  not	
  offered	
  in	
  the	
  market	
  or	
  not	
  affordable,	
  
access	
   to	
   extension	
   services	
   for	
   fish	
   farmers	
   limited	
   and	
   production	
   sites	
   are	
   often	
   far	
   away	
   from	
  
domestic	
  markets.	
  
	
  
Due	
  to	
  growing	
  populations	
   in	
  all	
   countries	
  as	
  well	
  as	
  a	
  decline	
  of	
  wild	
   fish	
  stocks	
   in	
   inland	
   lakes	
  and	
  
river	
  systems	
  (as	
  well	
  as	
  of	
  the	
  marine	
  resources	
  in	
  Tanzania	
  and	
  Kenya	
  only)	
  caused	
  by	
  unsustainable	
  
exploitation	
  the	
  per	
  capita	
  consumption	
  of	
   fish	
   is	
  extremely	
   low	
   in	
  particular	
   in	
  Rwanda	
  and	
  Burundi.	
  
With	
   the	
   strong	
   market	
   demand	
   given	
   both	
   donor	
   organizations	
   as	
   well	
   as	
   involved	
   governmental	
  
organizations	
   show	
   an	
   increasing	
   interest	
   to	
   support	
   further	
   development	
   of	
   the	
   aquaculture	
   sector.	
  
The	
  potential	
  of	
  aquaculture	
   to	
  generate	
   income	
   in	
   rural	
  areas	
  as	
  well	
  as	
   to	
  add	
  a	
  valuable	
  source	
  of	
  
animal	
  protein	
  to	
  daily	
  diets	
  are	
  the	
  main	
  arguments	
  supporting	
  the	
  sector.	
  	
  
	
  
First	
   semi-­‐intensive	
   and	
   intensive	
   fish	
   farming	
   projects	
   relying	
   not	
   only	
   on	
   commercial	
   fish	
   feed	
   and	
  
other	
   inputs	
   but	
  which	
   are	
   also	
   capital	
   intensive	
   have	
   been	
   set	
   up.	
   These	
   projects	
   are	
   supported	
   by	
  
governmental	
  organizations	
   interested	
   in	
   increasing	
   fish	
  production	
  more	
   rapidly	
  without	
   considering	
  
the	
   potential	
   negative	
   side	
   effects	
   for	
   the	
   environment	
   (e.g.	
   intensive	
   net	
   cage	
   aquaculture	
   on	
   Lake	
  
Victoria).	
  
	
  
Organic	
   aquaculture	
   is	
   a	
   relatively	
   new	
   movement	
   within	
   the	
   global	
   aquaculture	
   industry	
   and	
  
complements	
   ranges	
   of	
   organic	
   food	
   in	
   retail	
   shops	
   with	
   organically	
   farmed	
   fish.	
   Above	
   all	
   markets	
  
within	
  the	
  European	
  Union	
  have	
  developed	
  a	
  range	
  of	
  fish,	
  mussel	
  as	
  well	
  as	
  crustacean	
  products	
  from	
  
organic	
   aquaculture,	
   produced	
   according	
   to	
   the	
   European	
   Union’s	
   production	
   rules	
   for	
   organic	
  
aquaculture.	
   Besides	
   standards	
   of	
   private	
   certification	
   bodies,	
   EU	
   production	
   rules	
   are	
   the	
   leading	
  
reference	
  point	
  when	
  it	
  comes	
  to	
  the	
  definition	
  of	
  organic	
  aquaculture	
  and	
  are	
  seen	
  as	
  a	
  basis	
  for	
  the	
  
development	
  of	
  an	
  East	
  African	
  regional	
  standard	
  for	
  organic	
  aquaculture.	
  
	
  
The	
  scoping	
  study	
  has	
  identified	
  and	
  discussed	
  several	
  bottlenecks	
  and	
  opportunities	
  to	
  develop	
  organic	
  
aquaculture	
   projects	
   in	
   East	
   African	
   countries	
   focusing	
   more	
   on	
   the	
   fish	
   species	
   relevant	
   for	
   the	
  
domestic	
  and/or	
  regional	
  market	
  (African	
  Catfish	
  but	
  above	
  all	
  on	
  Tilapia).	
  Certification	
  relevant	
  aspects	
  
for	
  the	
  organic	
  production	
  of	
  Tilapia	
  and	
  African	
  Catfish	
  have	
  been	
  presented	
  such	
  as	
  Tilapia	
  production	
  
without	
  the	
  use	
  of	
  hormones	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  
	
  
In	
   particular	
   for	
   extensive	
   small-­‐scale	
   fish	
   farming	
   operations,	
   organic	
   aquaculture	
   could	
   become	
   a	
  
development	
   model	
   bridging	
   the	
   needs	
   of	
   income	
   generation,	
   increased	
   fish	
   production	
   and	
  
sustainability	
  under	
  certain	
  circumstances.	
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1. Introduction	
  to	
  the	
  project	
  

This	
   study	
   is	
  part	
  of	
   the	
  OSEA	
   II	
  Project	
   (Regional	
  cooperation	
   for	
  Organic	
  Standards	
  and	
  certification	
  
capacity	
   in	
   East	
   Africa),	
   which	
   is	
   being	
   undertaken	
   with	
   support	
   from	
   a	
   Swedish	
   development	
  
cooperation.	
  The	
  OSEA	
  II	
  Project	
  runs	
  from	
  November	
  2010	
  to	
  December	
  2013	
  and	
  aims	
  at	
   improving	
  
incomes	
   and	
   livelihoods	
   of	
   rural	
   communities	
   in	
   East	
   Africa	
   through	
   facilitation	
   of	
   trade	
   in	
   organic	
  
products	
   by	
   means	
   of	
   a	
   regional	
   standard,	
   development	
   of	
   the	
   conformity	
   assessment	
   system,	
  
promotion	
  of	
  a	
  regional	
  mark	
  and	
  by	
  raising	
  consumer	
  awareness.	
  
	
  
In	
  the	
  OSEA	
  I	
  Project,	
  stakeholders	
  developed	
  an	
  East	
  African	
  Organic	
  Product	
  Standard,	
  which	
  does	
  not	
  
include	
   regulations	
   regarding	
   organic	
   aquaculture.	
   Currently,	
   there	
   are	
   at	
   least	
   35	
   certification	
  
standards	
  worldwide	
  that	
  regulate	
  the	
  performance	
  of	
  organic	
  aquaculture	
  production.	
  	
  
	
  
This	
   report	
   initially	
   provides	
   an	
   overview	
   of	
   the	
   extent	
   of	
   aquaculture	
   in	
   East	
   Africa,	
   of	
   production	
  
volumes	
  and	
  producers	
   involved.	
  The	
  second	
  goal	
  of	
   this	
  study	
   is	
   to	
  assess	
  common	
  practices	
  against	
  
organic	
  aquaculture	
  standards	
  and	
  to	
  identify	
  the	
  potential	
  for	
  organic	
  aquaculture	
  as	
  well	
  as	
  the	
  main	
  
challenges	
   and	
   constraints	
   regarding	
   the	
   production	
   and	
  marketing	
   of	
   organic	
   aquaculture	
   products.	
  
The	
  third	
  focus	
  will	
  be	
  a	
  technical	
  assessment	
  of	
  the	
  production	
  methods	
  of	
  the	
  2-­‐3	
  most	
  important	
  fish	
  
species	
  against	
  organic	
  aquaculture	
  standards.	
  	
  
	
  
The	
   long-­‐term	
   goal	
   of	
   the	
   project	
   is	
   to	
   facilitate	
   the	
   implementation	
   of	
   organic	
   aquaculture	
   in	
   East	
  
Africa	
  and	
  to	
  create	
  new	
  earning	
  possibilities	
  for	
  small-­‐scale	
  farmers	
  with	
  organic	
  aquaculture.	
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

8	
  

2. Introduction	
  to	
  organic	
  aquaculture	
  

Historically,	
   organic	
   aquaculture	
   is	
   rooted	
   in	
   the	
   organic	
   agriculture	
  movement.	
  Organic	
   farmers	
   and	
  
organic	
   farming	
  associations	
   in	
  Austria	
  and	
  Germany	
   first	
   started	
  developing	
  extensive	
  “organic”	
  carp	
  
production	
  systems	
  in	
  the	
  early	
  1990s	
  and	
  the	
  products	
  were	
  mostly	
  sold	
  regionally	
  in	
  farmers	
  markets	
  
or	
  farm	
  stores.	
  
	
  
The	
   first	
   international	
  organic	
  aquaculture	
  project	
  aimed	
  at	
  developing	
  a	
  standard	
   for	
  organic	
  salmon	
  
production	
   was	
   based	
   on	
   the	
   IFOAM1	
   organic	
   farming	
   principles	
   and	
   the	
   first	
   European	
   Organic	
  
Regulation	
  (EEC)	
  No	
  2029/1991.	
  This	
  partnership	
  was	
  successful	
  and	
  the	
  organic	
  salmon	
  standard	
  was	
  
launched	
  in	
  19982	
  followed	
  by	
  standards	
  for	
  organic	
  shrimp	
  production.	
  Both	
  standards	
  were	
  developed	
  
in	
  partnership	
  between	
  Naturland	
  Association	
  and	
  private	
  sector	
  companies.	
  	
  	
  
	
  
Especially,	
   shrimp	
   production	
   promised	
   an	
   income	
   opportunity	
   for	
   small-­‐scale	
   producers	
   in	
   southern	
  
countries,	
   because	
   these	
   producers	
   already	
   employed	
   low	
   intensity	
   “close-­‐to-­‐organic”	
   systems.	
   After	
  
the	
   two	
   lead	
   products	
   –	
   organic	
   salmon	
   and	
   organic	
   shrimp	
   became	
   more	
   commonly	
   traded	
  
commodities,	
  organic	
  farming	
  of	
  additional	
  finfish	
  species	
  started	
  in	
  Europe,	
  Asia	
  and	
  Latin	
  America	
  and	
  
in	
   a	
   very	
   few	
   cases	
   also	
   in	
   Africa.	
   In	
   2005,	
   IFOAM,	
   the	
   world’s	
   umbrella	
   organization	
   for	
   organic	
  
agriculture,	
  published	
  the	
  basic	
  standards	
  for	
  organic	
  aquaculture.	
  	
  
	
  
Besides	
   private	
   standards	
   for	
   organic	
   aquaculture,	
   some	
   countries	
   have	
   introduced	
   legal	
   regulations	
  
also.	
  The	
  European	
  Union	
  introduced	
  detailed	
  production	
  rules	
  for	
  organic	
  aquaculture	
  as	
  part	
  of	
  the	
  EU	
  
organic	
  regulation	
   in	
  2010.	
  Outside	
  of	
  Europe,	
  national	
  regulations	
  for	
  organic	
  aquaculture	
  have	
  been	
  
introduced	
   in	
   following	
   countries:	
   Brazil,	
   Canada,	
   China,	
   Hong	
   Kong	
   and	
   India.	
   Also,	
   standards	
   for	
  
organic	
  aquaculture	
  will	
  be	
  integrated	
  into	
  Codex	
  Alimentarius	
  in	
  the	
  near	
  future3.	
  	
  
	
  
	
  
Market	
  figures	
  
The	
   organic	
   seafood	
  market	
   reached	
   about	
   €	
   230	
  million	
   at	
   retail	
   level	
   in	
   20094.	
   In	
   2012	
   the	
   global	
  
market	
   turnover	
  with	
   certified	
  organic	
   seafood	
  products	
   is	
   estimated	
  with	
  more	
   than	
  €	
  1	
  billion.	
   The	
  
leading	
  organic	
  seafood	
  markets	
   in	
  Europe	
  are	
  Germany,	
  France,	
  United	
  Kingdom,	
  and	
  Switzerland.	
   In	
  
these	
  countries,	
  nearly	
  all	
   retail	
   chains	
  are	
  offering	
  at	
   least	
   frozen	
  organic	
   salmon	
  and	
   frozen	
  organic	
  
shrimp	
  nowadays	
   (besides	
  a	
  selection	
  of	
  MSC	
  certified	
  products	
  of	
  wild-­‐caught	
   fish).	
  Even	
  though	
  the	
  
main	
   drivers	
   of	
   market	
   growth	
   are	
   European	
   Countries,	
   domestic	
   markets	
   are	
   also	
   developing	
   in	
  
countries	
  like	
  United	
  States,	
  Canada,	
  Brazil,	
  China	
  and	
  Hong	
  Kong.	
   	
  
	
  
This	
   market-­‐driven	
   demand	
   is	
   leading	
   to	
   a	
   growing	
   number	
   of	
   producers	
   worldwide.	
   In	
   2009,	
   there	
  
were	
   240	
   certified	
   organic	
   aquaculture	
   operations	
   in	
   29	
   different	
   countries	
   and	
   production	
   reached	
  
about	
  53.500	
  tons	
  (0.1	
  percent	
  of	
  aquaculture	
  production	
  worldwide)5.	
  Most	
  operations	
  are	
  located	
  in	
  
Europe	
  (often	
  small	
  fish	
  farmers)	
  and	
  in	
  Asia.	
  In	
  Africa	
  only	
  one	
  certified	
  organic	
  aquaculture	
  project	
  is	
  
known	
  so	
  far	
  (OSO	
  organic	
  shrimp	
  in	
  Madagascar).	
  	
  
	
  
The	
   leading	
   products	
   in	
   organic	
   aquaculture	
   in	
   Europe	
   are	
   Atlantic	
   salmon,	
   seabass	
   and	
   seabream,	
  
trout,	
   seaweed,	
   mussels	
   and	
   carp.	
   The	
   range	
   of	
   products	
   is	
   completed	
   with	
   farmed	
   seafood	
   from	
  
                                                
1	
  International	
  Federation	
  of	
  Organic	
  Agriculture	
  Movements	
  (IFOAM)	
  www.ifoam.org	
  	
  
2	
  Bergleiter,	
  Censkowsky:	
  „History	
  of	
  organic	
  aquaculture“,	
  in	
  IFOAM	
  EU	
  Group:	
  Organic	
  Aquaculture“	
  
3	
  http://www.goma-­‐organic.org/news-­‐from-­‐goma/codex-­‐alimentarius-­‐will-­‐expand-­‐scope-­‐of-­‐organic-­‐guidelines/	
  
4	
  Bergleiter,	
  Censkowsky:	
  „Organic	
  Aquaculture	
  2009	
  –	
  Production	
  and	
  Markets“	
  
5	
  Bergleiter,	
  Censkowsky:	
  „Organic	
  Aquaculture	
  2009	
  –	
  Production	
  and	
  Markets“	
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tropical	
  and	
  sub-­‐tropical	
  countries,	
  such	
  as	
  the	
  crustacean	
  species	
  P.	
  monodon	
   (black	
  tiger	
  shrimp),	
  L.	
  
vannamei	
   (white	
   shrimp)	
   and	
   M.	
   rosenbergii	
   (freshwater	
   prawn),	
   or	
   the	
   finfish	
   species	
   Pangasius,	
  
catfish,	
  tilapia	
  and	
  micro-­‐algae6.	
  
	
  
Principles	
  of	
  Organic	
  Aquaculture7,8,9	
  

Organic	
   food	
   production	
   follows	
   a	
   holistic	
   approach.	
  Organic	
   aquaculture	
   is	
   part	
   of	
   the	
   organic	
   food	
  
production	
  system	
  and	
  takes	
  four	
  major	
  areas	
  into	
  consideration:	
  
	
  

• Environment	
  
• Socio-­‐economic	
  situation	
  
• Animal	
  welfare	
  
• Consumer	
  protection	
  

	
  
Most	
  of	
  the	
  standard	
  requirements	
  defining	
  organic	
  aquaculture	
  are	
  related	
  to	
  environmental	
  aspects.	
  
Minimizing	
   the	
   impact	
   of	
   aquaculture	
   operations	
   aims	
   at	
   the	
   conservation	
   of	
   biodiversity	
   and	
   the	
  
surrounding	
   ecosystem	
   and	
   to	
   a	
   certain	
   extent	
   within	
   the	
   aquaculture	
   operation.	
   Examples	
   of	
   non-­‐
sustainable	
  practices	
  in	
  aqua-­‐farming	
  are:	
   	
  
	
  

• The	
   deforestation	
   of	
   mangrove	
   forest	
   areas,	
   destruction	
   of	
   wetland	
   areas	
   and	
   other	
   natural	
  
habitats	
   in	
   order	
   to	
   establish	
   aquaculture	
   operations	
   for	
   Penaid	
   shrimp	
   and	
   other	
   aquatic	
  
organisms.	
   Organic	
   aquaculture	
   does	
   not	
   allow	
   deforestation	
   and/or	
   clearing	
   of	
   protected	
  
natural	
   habitats	
   for	
   pond	
   and/or	
   infrastructure	
   construction.	
   On	
   the	
   contrary	
   organic	
  
aquaculture	
   sometimes	
   requires	
   afforestation	
   in	
   aquaculture	
   farms	
   and/or	
   around	
   the	
  
production	
   unit	
   in	
   order	
   to	
   rehabilitate	
   the	
   natural	
   surroundings.	
   In	
   addition,	
   organic	
  
aquaculture	
  has	
  provisions	
  on	
  green	
  pond	
  dikes	
  (either	
  by	
  trees,	
  shrubs	
  or	
  in	
  case	
  of	
  soils	
  with	
  
higher	
   salinity	
   by	
   halophytes10).	
   Greening	
   of	
   dykes	
   for	
   example	
   has	
   various	
   reasons	
   from	
  
improving	
   biodiversity,	
   controlling	
   of	
   the	
   microclimate	
   (as	
   well	
   as	
   giving	
   shade	
   to	
   workers),	
  
fixing	
   dykes	
   to	
   sourcing	
   organic	
   materials	
   (e.g.	
   even	
   for	
   fertilizing	
   ponds	
   by	
   the	
   appropriate	
  
selection	
  of	
  dyke	
  plants).	
   	
  
	
  

• Conventional	
   aquaculture	
   often	
   relies	
   on	
   the	
   capture	
   of	
   wild	
   broodstock11	
   as	
   closed	
  
reproduction	
   cycles	
   do	
   not	
   exist	
   without	
   excluding	
   non-­‐sustainable	
   fishing	
   practices.	
   In	
   the	
  
production	
  of	
   certain	
   shrimp	
   species,	
   closed	
   reproduction	
   cycles	
  do	
  not	
   always	
  exist.	
  Organic	
  
aquaculture	
  requires	
  hatcheries12	
  to,	
  step	
  by	
  step,	
  reduce	
  dependency	
  on	
  wild	
  broodstock	
  and	
  
close	
  the	
  reproduction	
  cycle.	
   	
  
	
  

• In	
  most	
  commercial	
  fish	
  feed	
  formula	
  fishmeal	
  and/or	
  fish	
  oil	
  play	
  an	
  important	
  role	
  (even	
  for	
  
feeding	
   herbivore	
   and/or	
   omnivore	
   fish	
   species13).	
   The	
   aquaculture	
   industry	
   needs	
   the	
   lion’s	
  
share	
  of	
  fishmeal	
  /	
  fish	
  oil	
  from	
  capture	
  fisheries.	
  Only	
  a	
  minor	
  share	
  of	
  current	
  fishmeal	
  and/or	
  
fish	
  oil	
   is	
   from	
   sustainable	
   fisheries.	
   In	
  organic	
   aquaculture	
   the	
  use	
  of	
   fishmeal	
   and	
   fish	
  oil	
   is	
  
strictly	
   regulated.	
   For	
   example	
   in	
   shrimp	
   production	
   the	
   maximum	
   allowed	
   fishmeal/fish	
   oil	
  

                                                
6	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
7	
  IFOAM,	
  2012:	
  IFOAM	
  guidelines	
  for	
  organic	
  aquaculture	
  5/2012	
  (available	
  at	
  http://www.ifoam.org/).	
  
8	
  Naturland	
  standards	
  (Private	
  standards	
  for	
  organic	
  aquaculture):	
  
http://www.naturland.de/fileadmin/MDB/documents/Richtlinien_englisch/Naturland-­‐Standards_Aquaculture.pdf	
  	
  
9	
  Production	
  rules	
  for	
  organic	
  aqauculture	
  in	
  the	
  European	
  Union:	
  	
  http://eur-­‐
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:204:0015:0034:EN:PDF	
  	
  
10	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
11Explanation	
  see	
  annex	
  2:	
  Glossary	
  
12	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
13	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
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level	
   is	
  10%	
  of	
  the	
  total	
  diet.	
  Origins	
  shall	
  be	
  from	
  sustainable	
  fisheries,	
  offal	
   from	
  fish	
  caught	
  
for	
  human	
  consumption	
  and	
  sustainable	
  fisheries	
  or	
  offal	
  from	
  farmed	
  organic	
  fish	
  (however,	
  it	
  
is	
  not	
  allowed	
  to	
  feed	
  for	
  instance	
  Tilapia	
  fishmeal	
  to	
  the	
  same	
  species).	
   	
  
	
  

• Plant	
  materials	
  used	
  in	
  fish	
  feed	
  diets	
  are	
  from	
  conventional	
  agriculture	
  systems;	
  these	
  	
  are	
   not	
  
always	
  sustainable	
   (e.g.	
  soy	
  bean	
  production	
   in	
  Latin	
  America14).	
   In	
  organic	
  aquaculture,	
  plant	
  
materials	
  need	
   to	
  be	
   from	
  certified	
  organic	
   farming.	
   If	
  not	
  available,	
  organic	
   standards	
  define	
  
exceptions.	
   Also,	
   organic	
   fertilizers	
   need	
   to	
   be	
   from	
   organic	
   livestock	
   production	
   (or	
   if	
   not	
  
available	
   from	
  extensive	
   livestock	
  production	
  without	
  any	
   treatment	
  of	
  allopathic	
  medicines15	
  
and/or	
  feeding	
  of	
  commercial	
  compound	
  feed.	
  	
  	
  	
  
	
  

• Aquaculture	
   cannot	
   avoid	
   totally	
   that	
   fish	
   escape	
   either	
   from	
   raceways16	
   and/or	
   net	
   cages.	
  
Escapees	
  can	
  transfer	
  diseases	
  and	
  parasites	
  from	
  farmed	
  fish	
  species	
  to	
  wild	
  fish	
  species	
  (in	
  the	
  
same	
  lake	
  or	
  a	
  river).	
  In	
  addition,	
  farmed	
  species	
  can	
  crossbreed	
  with	
  wild	
  species	
  and	
  change	
  
the	
  genetic	
  information	
  of	
  wild	
  fish	
  species	
  endemic	
  to	
  a	
  lake	
  or	
  river	
  (e.g.	
  in	
  Salmonid	
  farming).	
  
In	
  organic	
  aquaculture	
  (like	
  in	
  other	
  professional	
  aquaculture	
  systems)	
  monitoring	
  of	
  escapees	
  
as	
   well	
   as	
   diseases	
   is	
   a	
   must.	
   Reduced	
   stress	
   and	
   low	
   stocking	
   densities	
   avoid	
   outbreak	
   of	
  
diseases.	
   	
  
	
  

• Aquaculture	
  has	
  contributed	
  to	
  the	
  dissemination	
  of	
  alien	
  species	
  all	
  over	
  the	
  world	
  (e.g.	
  Tilapia	
  
in	
   South	
   America	
   and	
   L.	
   vannamei	
   in	
   Asia)	
   without	
   knowing	
   the	
   long-­‐term	
   consequences.	
   In	
  
organic	
   aquaculture,	
   alien	
   species	
   (or	
   not	
   indigenous	
   species	
   or	
   at	
   least	
   not	
   established	
   in	
   a	
  
country	
  or	
  in	
  the	
  area	
  of	
  fish	
  farming)	
  are	
  not	
  allowed.	
  	
  

	
  
• Aquaculture	
  relies	
  on	
  clean	
  water.	
  After	
  the	
  application	
  of	
  fertilizers,	
  feed	
  and	
  other	
  substances	
  

used	
   in	
   the	
   production	
   of	
   fish	
   and	
   shellfish,	
   the	
   effluent	
  water	
   often	
   is	
   contaminated	
   by	
   not	
  
used	
  nutrients,	
  fish	
  excrements	
  and	
  other	
  chemical	
  substances.	
  Exceeding	
  the	
  carrying	
  capacity	
  
of	
  a	
  natural	
  ecosystem	
  can	
   lead	
   to	
  various	
  effects,	
   like	
  harmful	
  algae	
  blooms	
   (in	
   combination	
  
with	
  supportive	
  weather	
  conditions)	
  or	
  destruction	
  of	
  seabed	
  flora	
  and	
  fauna	
  under	
  net	
  cages.	
  	
  
Also,	
   water	
   used	
   in	
   fish	
   and	
   shellfish	
   processing	
   plants	
   (with	
   an	
   above	
   average	
   content	
   of	
  
chemical	
  substances	
  like	
  chlorine	
  or	
  metabisulfite	
  in	
  shrimp	
  processing)	
  needs	
  to	
  be	
  included	
  in	
  
the	
  risk	
  analysis.	
   In	
  organic	
  aquaculture	
  a	
  combination	
  of	
  appropriate	
  site	
  selection,	
  definition	
  
of	
  low	
  stocking	
  densities	
  and	
  ban	
  on	
  a	
  number	
  of	
  inputs	
  and/or	
  chemical	
  substances	
  (e.g.	
  anti-­‐
fouling	
   means)	
   avoid	
   exceeding	
   the	
   carrying	
   capacity.	
   Any	
   waste	
   discharges	
   need	
   to	
   be	
  
monitored	
   and	
   records	
   taken.	
   Polyculture	
   of	
   finfish	
   and	
   bivalve	
   filter	
   feeding	
   organisms	
   can	
  
reduce	
   the	
   discharge	
   of	
   nutrients	
   to	
   the	
   environment	
   and	
   is	
   recommended	
   in	
   organic	
  
aquaculture17.	
   	
  	
  
	
  

• Aquaculture	
   relies	
   on	
   many	
   resources	
   like	
   freshwater	
   (which	
   is	
   scarce	
   in	
   some	
   production	
  
regions)	
   and/or	
   energy	
   used	
   for	
   water	
   pumping	
   and	
   water	
   aeration	
   in	
   intensive	
   farming	
  
systems.	
  In	
  organic	
  aquaculture,	
  the	
  sustainable	
  use	
  of	
  natural	
  resources	
  is	
  a	
  key	
  element.	
  For	
  
example	
  energy	
  needed	
  either	
   for	
  water	
  pumping	
  or	
   for	
  aeration	
   (if	
  needed	
  at	
  all)	
   should	
  be	
  
from	
   renewable	
   energy	
   sources.	
   Aquaculture	
   shall	
   not	
   have	
   a	
   negative	
   impact	
   on	
   freshwater	
  
sources	
  (e.g.	
  salination	
  effects).	
  	
  
	
  

                                                
14	
  Example	
  of	
  ingredients	
  from	
  conventional	
  agriculture	
  used	
  as	
  fish	
  feed	
  in	
  Rwanda	
  see	
  annex	
  14.	
  
15	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
16	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
17	
  Polyculture	
  is	
  also	
  recommended	
  due	
  to	
  other	
  positive	
  effects	
  like	
  salmon	
  and	
  wrasse	
  (cleaner	
  fish	
  eating	
  salmon	
  lice)	
  or	
  
Catfish	
  and	
  in	
  mixed	
  sex	
  Tilapia	
  stocks	
  to	
  control	
  size	
  of	
  Tilapia.	
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• Modern	
   aquaculture	
   depends	
   on	
   many	
   other	
   inputs	
   from	
   medicines	
   (including	
   antibiotics),	
  
disinfectants,	
   chemical-­‐synthetic	
   fertilizers,	
   synthetic	
   anti-­‐oxidants	
   or	
   coloring	
   agents	
   in	
  
commercial	
   fish	
   feed	
   diets,	
   up	
   to	
   cage	
   nets	
   in	
   fish	
   production	
   or	
   ropes	
   in	
  mussel	
   production	
  
made	
   out	
   of	
   non-­‐recyclable	
   materials.	
   Organic	
   aquaculture	
   bans	
   a	
   number	
   of	
   chemical-­‐
synthetic	
   substances,	
   which	
   reduces	
   environmental	
   pollution	
   risks	
   and	
   requires	
   the	
   use	
   of	
  
recyclable	
  materials	
  (nets	
  in	
  cage	
  culture,	
  ropes	
  for	
  mussel	
  production	
  etc.).	
   	
  
	
  

In	
  addition	
  to	
  environmental	
  aspects,	
  organic	
  aquaculture	
  production	
  takes	
  into	
  account	
  animal	
  welfare	
  
aspects.	
   Suffering	
   of	
   raised	
   fish	
   and	
   crustacean	
   shall	
   be	
   reduced	
   and/or	
   avoided	
   as	
   far	
   as	
   possible.	
  
Prevention	
  of	
  stress	
  and	
  subsequently	
  parasites	
  and	
  diseases	
  is	
  the	
  main	
  strategy.	
  In	
  this	
  context,	
  even	
  
vaccination	
   is	
   allowed	
   or	
   the	
   use	
   of	
   allopathic	
   medicines18.	
   Examples	
   of	
   non-­‐acceptable	
   practices	
   in	
  
organic	
  aquaculture	
  are:	
  
	
  

• High	
  stocking	
  densities	
  not	
  allowing	
  fish	
  to	
  move	
  sufficiently	
  with	
  detrimental	
  effects	
  that	
  such	
  
as	
   underdeveloped	
   fins.	
   In	
   addition,	
   high	
   stocking	
   densities	
   lead	
   to	
  more	
   fin	
   damages,	
   other	
  
injuries,	
   diseases	
   and	
   parasites	
   in	
   fish	
   and	
   shell	
   fish	
   farming.	
   In	
   organic	
   aquaculture	
   species-­‐
specific	
  stocking	
  densities	
  are	
  defined	
  to	
  avoid	
  the	
  outbreak	
  of	
  diseases	
  (prophylactic	
  strategy).	
  
In	
  this	
  context,	
  closed	
  recirculation	
  systems	
  are	
  not	
  permitted	
  in	
  organic	
  aquaculture	
  due	
  to	
  the	
  
high	
  stocking	
  densities	
  and/or	
  high	
  intensity	
  level	
  of	
  production.	
  	
   	
  
	
  

• Transport	
  of	
  fish	
  seed,	
  fingerlings	
  or	
  post-­‐larvae	
  (PL)	
  from	
  hatcheries	
  to	
  grow	
  out	
  ponds	
  often	
  
takes	
   place	
   over	
   long	
   distances	
   and	
   leads	
   to	
   stress	
   for	
   the	
   animals.	
   In	
   organic	
   aquaculture	
  
stocking	
  densities	
  during	
  transport	
  need	
  to	
  be	
  adapted,	
  water	
  and	
  dissolved	
  oxygen	
  levels	
  need	
  
to	
  be	
  monitored	
  and	
  recorded	
  (the	
  positive	
  result	
  will	
  be	
  lower	
  mortalities).	
  	
   	
  
	
  

• “Slow”	
  killing	
  of	
  fish	
  by	
  putting,	
   in	
  particular,	
  warm	
  water	
  fish	
  on	
  ice	
  instead	
  of	
  stunning	
  them	
  
(electric	
   or	
  mechanical	
   stunning)	
   and	
   subsequent	
   gill	
   cutting	
   causes	
   suffering	
  which	
   could	
   be	
  
avoided.	
   In	
   organic	
   aquaculture,	
   slaughtering	
   techniques	
   shall	
   lead	
   to	
   an	
   immediate	
  
unconsciousness	
   of	
   fish	
   and/or	
   insensibility	
   to	
   pain.	
   However,	
   in	
   the	
   absence	
   of	
   other	
   killing	
  
methods	
  putting	
  fish	
  on	
  ice	
  is	
  still	
  a	
  tolerated	
  practice	
  in	
  organic	
  fish	
  farms	
  (e.g.	
  sea	
  bream	
  and	
  
sea	
  bass	
  production	
  in	
  the	
  Mediterranean	
  region).	
   	
  	
  
	
  

• In	
   fish	
   seed	
   and	
   larvae	
   production	
   techniques	
   are	
   applied	
   to	
   influence	
   the	
   reproduction	
  with	
  
hormones,	
  light	
  programs,	
  variation	
  of	
  water	
  temperatures	
  or	
  other	
  invasive	
  methods	
  (e.g.	
  eye	
  
stalk	
  ablation	
  in	
  shrimps).	
  Furthermore	
  the	
  manipulation	
  of	
  the	
  genetic	
  set	
  up	
  (e.g.	
  sex	
  reversal,	
  
andro-­‐	
  or	
  gynogenesis,	
  polyploidy)	
  is	
  quite	
  common	
  for	
  instance	
  in	
  carp	
  and	
  Tilapia	
  production.	
  
In	
  organic	
  aquaculture	
  such	
  methods	
  are	
  prohibited,	
  animal	
  husbandry	
  methods	
  need	
  to	
  be	
   in	
  
accordance	
  with	
  the	
  natural	
  requirements	
  of	
  farmed	
  species.	
  However,	
  the	
  volumes	
  of	
  hatchery	
  
production	
   according	
   to	
   organic	
   criteria	
   are	
   in	
   some	
   countries	
   very	
   limited.	
   Therefore,	
   the	
  
sourcing	
   of	
   additional	
   juveniles	
   from	
   conventional	
   hatcheries	
   can	
   be	
   permitted	
   under	
   certain	
  
conditions	
  and	
  for	
  a	
  limited	
  time	
  period19.	
  	
  
	
  

Consumer	
  protection	
  is	
  another	
  area	
  of	
  importance	
  in	
  organic	
  food	
  systems.	
  Besides	
  aspects	
  related	
  to	
  
the	
  production	
  methods	
  applied	
  in	
  aquaculture,	
  organic	
  aquaculture	
  sets	
  norms	
  in	
  regard	
  to	
  inspection	
  
and	
  certification	
  of	
  organic	
  food.	
  Principally	
  in	
  organic	
  food	
  systems	
  the	
  whole	
  value	
  chain	
  (“from	
  pond	
  
to	
  plate”)	
  needs	
  to	
  be	
  assessed.	
  

                                                
	
  
19	
  Prohibition	
  of	
  eyestalk	
  ablation	
  for	
  P.	
  monodon	
  is	
  part	
  of	
  the	
  EU	
  production	
  rules	
  for	
  organic	
  aquaculture	
  and	
  currently	
  
under	
  review.	
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• The	
   use	
   of	
   genetically	
   modified	
   food	
   ingredients	
   in	
   feed	
   products	
   is	
   a	
   reality	
   in	
   aquaculture	
  

nowadays.	
  In	
  organic	
  aquaculture	
  GMO	
  feed	
  ingredients	
  are	
  not	
  allowed.	
  
• 	
  
• The	
   use	
   of	
   medicines	
   like	
   antibiotics,	
   vaccines	
   and	
   other	
   chemical	
   substances	
   (sodium	
  

metabisulfite	
   for	
   conservation,	
   synthetic	
   astaxanthin	
   for	
   couloring	
   of	
   salmonids,	
   liquid	
   smoke	
  
for	
   smoking	
   of	
   fish)	
   are	
   a	
   regular	
   cost	
   factor	
   in	
   semi-­‐intensive	
   and	
   intensive	
   aquaculture	
  
operations	
  including	
  processing.	
  If	
  preventive	
  measures	
  fail	
  in	
  organic	
  aquaculture,	
  animals	
  are	
  
treated	
  first	
  with	
  organic	
  substances	
  in	
  homeopathic	
  dilutions,	
  plant	
  and	
  herbal	
  extracts	
  and/or	
  
trace	
   elements	
   as	
  well	
   as	
   approved	
   probiotics.	
   After	
   that	
   the	
   use	
   of	
   allopathic	
   treatments	
   is	
  
allowed,	
   but	
   limited	
   in	
   number	
   of	
   treatments	
   (also	
   the	
   use	
   of	
   antibiotics	
   under	
   certain	
  
preconditions).	
   In	
  addition,	
  the	
  withdrawal	
  period	
  shall	
  be	
  twice	
  as	
   long	
  as	
  the	
   legally	
  defined	
  
period.	
  	
  	
  
	
  

• Missing	
  traceability	
  and	
  certification	
  of	
  aquaculture	
  operations	
  is	
  still	
  a	
  bottleneck	
  in	
  major	
  fish	
  
farming	
  regions.	
  Certified	
  organic	
  aquaculture	
  operations	
  must	
  be	
  part	
  of	
  an	
  independent	
  Third	
  
Party	
  Control	
  system.	
  Regular	
  audits	
  of	
  all	
  actors	
   involved	
   in	
  production,	
  processing	
  and	
  trade	
  
(including	
   logistic	
   service	
   providers)	
   need	
   to	
   be	
   audited	
   at	
   least	
   once	
   a	
   year.	
   Also,	
   input	
  
suppliers	
   like	
   feed	
   mills,	
   hatcheries	
   and	
   others	
   are	
   included	
   in	
   the	
   annual	
   inspection	
   and	
  
certification	
   plan.	
   If	
   one	
   company	
   applies	
   conventional	
   and	
   organic	
   aquaculture	
   methods,	
   a	
  
clear	
  separation	
  between	
  organic	
  and	
  conventional	
  aquaculture	
  farming	
  units	
  must	
  be	
  ensured	
  
and	
   documented.	
   Conversion	
   periods	
   are	
   defined	
   for	
   most	
   of	
   the	
   species	
   and	
   depend	
   on	
  
whether	
  or	
  not	
  fish	
  farming	
  facilities	
  can	
  be	
  drained,	
  cleaned	
  and	
  disinfected20.	
  	
  
	
  

In	
   some	
  private	
  organic	
   standards	
  and	
   certification	
   systems	
  social	
   aspects	
   are	
  an	
   integral	
  part	
  of	
   the	
  
audit	
   and	
   certification	
  procedure	
   (while	
   governmental	
   regulations	
  do	
  not	
   address	
   this	
   area).	
   Seafood	
  
processing	
   relies	
   heavily	
   on	
   manual	
   labor	
   for	
   primary	
   processing	
   (e.g.	
   slaughtering	
   of	
   fish,	
   filleting,	
  
peeling	
   of	
   shrimps	
   etc.)	
   but	
   also	
   fish	
   farming	
   itself	
   needs	
   permanent	
   and	
   seasonal	
   workers.	
   In	
   this	
  
context,	
   aspects	
   like	
   discrimination	
   of	
   races	
   and	
   gender,	
   labour	
   rights,	
   forced	
   labour	
   (including	
   child	
  
labour)	
   are	
   of	
  main	
   importance.	
   Also,	
   aspects	
   like	
   access	
   to	
   fishing	
   grounds	
   for	
   local	
   communities	
   in	
  
aquaculture	
  production	
  regions	
  are	
  important.	
  	
  
 
 
 
 
 
 
 

                                                
20	
  In	
  EU	
  production	
  rules	
  conversion	
  times	
  are	
  set	
  as	
  follows:	
  open	
  water	
  facilities	
  like	
  net	
  cages	
  /	
  bivalve	
  molluscs	
  (3	
  month),	
  
seaweed	
  (6	
  month),	
  facilities	
  which	
  have	
  been	
  drained,	
  cleaned	
  and	
  disinfected	
  (6	
  month),	
  facilities	
  which	
  have	
  been	
  drained	
  
only	
  (12	
  month)	
  and	
  facilities	
  which	
  cannot	
  be	
  drained,	
  cleaned	
  or	
  disinfected	
  (24	
  month).	
  



 
 

13	
  

3. Description	
  of	
  aquaculture	
  sectors	
  

3.1. Burundi	
  
	
  

3.1.1. Introduction	
  

The	
  total	
  surface	
  of	
  water	
  exploitable	
  in	
  Burundi	
  is	
  2,300	
  km²,	
  of	
  which	
  95%	
  is	
  in	
  the	
  northern	
  part	
  –	
  the	
  
east	
  of	
  Lake	
  Tanganyika	
  is	
  adjacent	
  to	
  the	
  country	
  on	
  a	
  distance	
  of	
  150	
  km.	
  The	
  other	
  5%	
  encompasses	
  
the	
  lakes	
  of	
  the	
  north	
  (Cohoha	
  and	
  Rweru)	
  and	
  rivers.	
  Lake	
  Tanganyika	
  covers	
  a	
  total	
  surface	
  of	
  320,000	
  
km²,	
  the	
  Burundian	
  share	
  of	
  the	
  lake	
  represents	
  close	
  to	
  8%	
  of	
  this	
  surface,	
  the	
  rest	
  is	
  shared	
  between	
  
the	
  Democratic	
  Republic	
  of	
  Congo	
  (45%),	
  Tanzania	
  (41%),	
  and	
  Zambia	
  (6%).	
  Most	
  of	
  the	
  fish	
  consumed	
  
in	
   Burundi	
   is	
   from	
   capture	
   fisheries.	
   In	
   2011	
   the	
   total	
   production	
   volume	
  was	
   approximately	
   14,000	
  
tons.	
  	
  
 

3.1.2. Governance	
  and	
  stakeholders	
  

The	
   Department	
   of	
   water,	
   fish	
   culture	
   and	
   fisheries	
   in	
   the	
   Ministry	
   of	
   Agriculture	
   and	
   Livestock	
   is	
  
governing	
  the	
  fisheries	
  and	
  aquaculture	
  sector.	
  One	
  of	
  the	
  major	
  development	
  projects	
  is	
  to	
  rehabilitate	
  
capture	
  fisheries	
  at	
  Lake	
  Tanganyika.	
  	
   	
  
	
  

3.1.3. Production	
  and	
  infrastructure	
  

Aquaculture	
   is	
   at	
   the	
   early	
   beginning	
   in	
   this	
   country	
   and	
   counts	
   for	
   around	
   200	
   tons	
   (in	
   2011)21.	
   A	
  
hatchery	
   for	
   production	
   of	
   Nile	
   tilapia	
   and	
   African	
   catfish	
   has	
   been	
   planned	
   in	
  Mparambo,	
   Cibitoke	
  
province	
   recently.	
   But	
   so	
   far,	
   neither	
   a	
   commercial	
   hatchery	
  nor	
   any	
  other	
   infrastructure	
  needed	
   for	
  
aquaculture	
  exists	
  in	
  the	
  country22.	
  	
  
 

3.1.4. Domestic	
  and	
  export	
  markets	
  	
  

The	
  consumption	
  per	
  capita	
  is	
  estimated	
  at	
  2	
  kilograms	
  per	
  year.	
  Imports	
  of	
  fish	
  consist	
  mainly	
  of	
  dried	
  
products	
   from	
   Tanzania,	
   which	
   is	
   generally	
   undeclared	
   and	
   often	
   destined	
   for	
   re-­‐export	
   to	
   the	
  
Democratic	
   Republic	
   of	
   Congo.	
   Small	
   amounts	
   of	
   tinned	
   or	
   frozen	
   fish	
   are	
   sold	
   to	
   higher-­‐income	
  
consumers	
  in	
  the	
  retail	
  markets	
  of	
  Bujumbura.	
  
	
  
There	
  are	
  no	
  seafood	
  processing	
  and	
  export	
  plants	
  exist	
   in	
  Burundi	
  with	
  approval	
  for	
  exporting	
  to	
  the	
  
European	
  Union.	
  

                                                
21	
  FAO	
  data	
  have	
  records	
  for	
  30	
  tons	
  in	
  1990	
  and	
  since	
  1991	
  until	
  today	
  they	
  estimate	
  50	
  tons	
  meaning	
  no	
  data	
  have	
  been	
  
available.	
  
22	
  See	
  annex	
  3:	
  Hatchery	
  Planning	
  in	
  Burundi	
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3.2. Kenya	
  
	
  

3.2.1. Introduction	
  

Kenya	
   has	
   water	
   scarcity	
   problems	
   in	
   particular	
   in	
   the	
   Northern	
   half	
   of	
   the	
   country,	
   which	
   is	
   less	
  
populated	
  and	
   shows	
   less	
   agricultural	
   activities.	
   Lake	
  Turkana	
   is	
   the	
  biggest	
   freshwater	
   lake	
   in	
  Kenya	
  
and	
  contributes	
  to	
  fishery	
  production	
  but	
  is	
  far	
  away	
  from	
  the	
  main	
  market	
  in	
  Nairobi23.	
  Lake	
  Victoria	
  is	
  
the	
   second	
   biggest	
   fresh	
  water	
   body	
   in	
   Kenya,	
   6%	
   of	
   the	
   total	
   surface	
   area	
   belongs	
   to	
   the	
   country.	
  
Mainly	
   inland	
  fisheries	
  contribute	
  to	
   fish	
  production	
   in	
  Kenya;	
  marine	
   fisheries	
  are	
  of	
   less	
   importance	
  
(about	
  4%	
  marine	
  fisheries).	
  Like	
  Tanzania,	
  Kenya	
  counts	
  on	
  sea	
  coast	
  line	
  to	
  the	
  Indian	
  Ocean	
  of	
  about	
  
640	
  km	
  length,	
  which	
  offers	
  opportunities	
  for	
  marine	
  aquaculture	
  production.	
  Aquaculture	
  has	
  a	
  longer	
  
tradition	
   in	
   this	
   country	
   than	
   in	
  many	
   other	
   East	
   African	
   countries,	
   but	
   only	
   started	
   to	
   emerge	
   from	
  
2007.	
  The	
  fisheries	
  sector	
  (including	
  aquaculture)	
  has	
  been	
  defined	
  as	
  a	
  Vision	
  2030	
  Flagship	
  Project.	
  
 

3.2.2. Governance	
  and	
  stakeholders	
  

Under	
   the	
   new	
   constitution	
   the	
   former	
  Ministry	
   of	
   Fisheries24	
  will	
   become	
  part	
   of	
   the	
   re-­‐established	
  
Ministry	
   of	
   Agriculture,	
   Livestock	
   and	
   Fisheries.	
   The	
   Kenyan	
   government	
   has	
   started	
   to	
   support	
   fish	
  
farming	
  as	
  a	
  source	
  of	
  food	
  and	
  means	
  to	
  create	
  employment	
  and	
  income	
  in	
  rural	
  areas	
  since	
  2007.	
  In	
  
2009,	
  the	
  Economic	
  Stimulus	
  Programme	
  (ESP)	
  was	
  launched	
  to	
  provide	
  subsidies	
  for	
  the	
  construction	
  
of	
  fishponds,	
  purchase	
  of	
  fingerlings25	
  and	
  fish	
  feed	
  with	
  the	
  effect	
  of	
  growing	
  aquaculture	
  production26.	
  
In	
  addition,	
  the	
  government	
  is	
  committed	
  to	
  setting	
  up	
  a	
  supportive	
  infrastructure	
  e.g.	
  development	
  of	
  
research	
  and	
  training	
  stations	
  or	
  nationwide	
  active	
  fish	
  farming	
  extension	
  offices.	
  Also,	
  the	
  government	
  
recognizes	
  the	
  necessity	
  to	
  substitute	
  declining	
  production	
  of	
  capture	
  fisheries	
  by	
  fish	
  farming.	
  In	
  2010,	
  
the	
   “National	
   aquaculture	
   strategy	
   and	
   development	
   plan	
   2010-­‐2015”	
   was	
   published	
   as	
   a	
   guidance	
  
document	
  for	
  the	
  sector	
  development.	
  	
  

“Kenya	
  Marine	
  and	
  Fisheries	
  Research	
   Institute	
   (KMFRI)27”	
   is	
   the	
   research	
   institution	
   for	
   fisheries	
  and	
  
aquaculture;	
   both	
   marine	
   and	
   fresh	
   water	
   aquaculture.	
   The	
   National	
   Aquaculture	
   Development	
   and	
  
Training	
  Centre	
  Sagana	
  (NARDTC)	
  is	
  in	
  charge	
  of	
  practical	
  research	
  and	
  development	
  projects	
  as	
  well	
  as	
  
capacity	
  building	
  for	
  fish	
  farmers.	
  NARDTC	
  has	
  146	
  fish	
  ponds	
  utilized	
  for	
  research	
  and	
  seed	
  production	
  
as	
  well	
  as	
  a	
  small	
  scale	
  feed	
  pelletizing	
  machine.	
  	
  

Academic	
  education	
  is	
  provided	
  by	
  the	
  College	
  of	
  Agriculture	
  and	
  Veterinary	
  of	
  the	
  University	
  of	
  Nairobi	
  
Sciences28,	
  which	
  offers	
  a	
  Bachelor	
  of	
  Science	
  Degree	
  in	
  Fisheries	
  and	
  Aquaculture	
  as	
  well	
  as	
  by	
  the	
  MOI	
  
University29	
   of	
   Eldoret.	
   The	
   Ramogi	
   Institute	
   of	
   Advanced	
   Technology	
   (RIAT)	
   is	
   another	
   research	
  
institution	
  engaged	
  in	
  aquaculture.	
  	
  

                                                
23	
  Production	
  potential	
  is	
  estimated	
  with	
  200.000	
  tons	
  per	
  year.	
  But	
  real	
  harvests	
  are	
  with	
  about	
  7,250	
  tons	
  by	
  far	
  lower.	
  In	
  
addition,	
  salinity	
  of	
  this	
  lake	
  is	
  rising	
  (sodium	
  carbonate).	
  Missing	
  cold	
  storage	
  rooms	
  and	
  bad	
  road	
  infrastructure	
  are	
  the	
  main	
  
bottlenecks	
  for	
  fishermen	
  relying	
  on	
  prompt	
  sales	
  to	
  intermediaries,	
  increasing	
  salination	
  and	
  descending	
  water	
  level	
  are	
  
further	
  problems.	
  
24	
  http://www.fisheries.go.ke/	
  
25	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
26	
  Due	
  to	
  insufficient	
  planning	
  and	
  implementation	
  control	
  among	
  others	
  ponds	
  have	
  been	
  constructed	
  at	
  unsuitable	
  sites	
  as	
  
well	
  as	
  far	
  away	
  from	
  markets.	
  	
  
27	
  http://www.kmfri.co.ke/	
  
28	
  http://cavs.uonbi.ac.ke/	
  
29	
  http://www.mu.ac.ke/en/	
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Ngomeni	
   Prawn	
   Farm	
   -­‐	
   now	
   known	
   as	
   Ngomeini	
   Mariculture	
   Centre	
   -­‐	
   was	
   established	
   to	
   promote	
  
mariculture30	
   of	
   prawns,	
   crabs,	
   oysters	
   and	
   seaweeds	
   as	
   well	
   as	
   to	
   train	
   people	
   in	
   mariculture	
  
production.	
  	
  

In	
  co-­‐operation	
  with	
  USAID	
  the	
  government	
  has	
  published	
  a	
  manual	
  on	
  fish	
  farming31.	
  The	
  information	
  
platform	
   NAFIS	
   (National	
   Farmers	
   Information	
   Service)	
   contains	
   a	
   good	
   number	
   of	
   fish	
   farming	
  
management	
  information32.	
  
 

3.2.3. Production	
  and	
  infrastructure	
  

Today’s	
  aquaculture	
  has	
   three	
  main	
  areas	
  of	
  production:	
   fresh	
  water	
  aquaculture	
  of	
  warm	
  water	
   fish	
  
like	
   Tilapia	
   and	
   African	
   catfish,	
   trout	
   production	
   (cold	
   water	
   fish)	
   in	
   raceways	
   (in	
   the	
   region	
   of	
   Mt.	
  
Kenya)	
  and	
  marine	
  aquaculture	
  which	
   is	
   still	
   at	
   the	
  beginning.	
  Most	
  of	
   the	
  Tilapia	
  and	
  African	
   catfish	
  
production	
  takes	
  place	
  in	
  semi-­‐intensive	
  farms	
  using	
  feeds	
  and	
  fertilizers	
  with	
  yields	
  of	
  approximately	
  3	
  
tons	
   per	
   hectare.	
   Semi-­‐intensive	
   farmers	
   produce	
   for	
   the	
   local	
   markets.	
   Only	
   a	
   small	
   number	
   of	
  
commercial	
   farms	
   exist	
   for	
   warm	
   water	
   fish.	
   Besides	
   pond	
   aquaculture	
   a	
   few	
   net	
   cage	
   aquaculture	
  
operations	
   exist	
   in	
   the	
   country	
   (often	
   research	
   stations	
   and	
   not	
   commercial)	
   as	
   well	
   as	
   stocking	
   of	
  
smaller	
  water	
  bodies.	
  	
  
	
  
The	
   aquaculture	
   production	
   rose	
   to	
   over	
   22,000	
   tons	
   in	
   the	
   year	
   201233	
   as	
   a	
   result	
   of	
   the	
   ESP	
  
programme.	
  Over	
  51,200	
  fishponds	
  have	
  been	
  built	
  for	
  fish	
  farmers,	
  women,	
  school	
  groups	
  and	
  learning	
  
institutions	
   in	
   160	
   constituencies.	
   All	
   pond	
   locations	
   have	
   been	
   digitalized	
   so	
   far	
   and	
   a	
   map	
   with	
  
suitable	
   aquaculture	
   production	
   sites	
   has	
   been	
   developed	
   (many	
   ponds	
   are	
   abandoned	
   nowadays	
  
and/or	
  have	
  been	
  built	
  at	
  non	
  appropriate	
  locations	
  for	
  aquaculture).	
  	
  
 

 
 

Source:	
  FAO	
  Fishery	
  and	
  Aquaculture	
  Department,	
  Statistics	
  Africa	
  aquaculture	
  1980	
  -­‐	
  2011	
  

                                                
30	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
31	
  see	
  annex	
  4	
  
32	
  http://www.nafis.go.ke/	
  
33	
  Others	
  sources	
  estimate	
  only	
  5,000	
  tons	
  for	
  2010.	
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The	
  supply	
  with	
  quality	
  fish	
  seed	
  is	
  improving	
  but	
  demand	
  is	
  still	
  higher	
  than	
  the	
  actual	
  production.	
  The	
  
government	
  has	
   set	
  up	
   regional	
   fish	
   feed	
  centres	
   like	
  Sagana	
   (Kirinyaga	
  County),	
  Kiganjo	
   trout	
   centre	
  
(Nyeri	
  County),	
  Chwele	
   fish	
   farm	
  (Bungoma	
  County),	
  Wakhungu	
  fish	
   farm	
  (Busia	
  County)	
  and	
  Kisii	
   fish	
  
farm	
  (Kisii	
  town).	
  In	
  addition,	
  the	
  Lake	
  Basin	
  Development	
  Authority	
  has	
  set	
  up	
  various	
  hatcheries	
  like	
  
Yala	
   fish	
   farm	
   (Siaya	
   County),	
   Alupe	
   fish	
   farm	
   (Busia	
   County)	
   and	
   Kibos	
   (Kisumu	
   County).	
   On	
   county	
  
levels,	
  the	
  Ministry	
  of	
  Fisheries	
  Development	
  provides	
  a	
  list	
  with	
  certified	
  fish	
  farms	
  selling	
  fish	
  seeds34.	
  
Private	
  hatcheries	
  often	
  supply	
  fish	
  seed	
  to	
  the	
  government;	
  the	
  latter	
  distributes	
  it	
  to	
  fish	
  farmers.	
  For	
  
example	
   Jewlet	
   fish	
   farms35	
   sells	
   Tilapia	
   monosex	
   fingerlings	
   for	
   7	
   KES	
   (€	
   0.06),	
   mixed	
   sex	
   Tilapia	
  
fingerlings	
  for	
  4	
  KES	
  (€	
  0.035)	
  and	
  catfish	
  fingerlings	
  for	
  7	
  KES36	
  (€	
  0.06)37.	
  	
  
	
  
Jewlet	
   farm	
   produces	
   farm-­‐feeds	
   formulated	
   from	
   local38	
   and	
   imported	
   ingredients	
   as	
   well	
   as	
  
compound	
  feed.	
  Manufactured	
  feeds	
  are	
  packed	
  in	
  25	
  kg	
  bags	
  and	
  are	
  supplied	
  to	
  fish	
  farmers	
   in	
  the	
  
area	
  and	
  beyond	
  (see	
  picture	
  below	
  taken	
  from	
  the	
  company’s	
  website).	
  
 

 
 
 
As	
  part	
  of	
  the	
  ESP	
  the	
  government	
  has	
  bought	
  fish	
  feed	
  pelletizing	
  machines	
  for	
  all	
  counties	
  in	
  order	
  to	
  
enable	
  farmers	
  to	
  produce	
  their	
  own	
  farm	
  made	
  feed	
  (until	
  end	
  of	
  2012	
  already	
  30	
  machines	
  have	
  been	
  
bought).	
  

                                                
34	
  http://www.nafis.go.ke/livestock/fish-­‐farming/sources-­‐of-­‐fingerlings/	
  
35	
  http://jewlet.com/	
  
36	
  KES	
  =	
  Kenyan	
  Shillings	
  
37	
  Other	
  private	
  fish	
  farms	
  offering	
  fish	
  seed	
  are	
  Obugi	
  Gulf	
  Trading	
  Company,	
  Seka	
  farms,	
  Dominion	
  farm	
  	
  
(http://www.aecfafrica.org/download/Life-­‐Out-­‐of-­‐the-­‐Swamp.pdf)	
  and	
  others.	
  
38	
   The	
   list	
  of	
  potential	
   ingredients	
  used	
   for	
   fish	
   feed	
  production	
   compiled	
   in	
  Rwanda	
  gives	
  an	
   idea	
  about	
  potential	
   sources.	
  
However,	
  ingredients	
  from	
  animal	
  husbandry	
  (blood,	
  feathers	
  etc.)	
  are	
  critically	
  seen	
  in	
  organic	
  aquaculture.	
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3.2.4. Domestic	
  and	
  export	
  markets	
  	
  

Fish	
  consumption	
  declined	
  from	
  7	
  kg	
  to	
  3.5	
  kg	
  per	
  capita	
  and	
  year	
  within	
  the	
  last	
  10	
  years.	
  Production	
  is	
  
always	
   lagging	
  behind	
  the	
  demand	
  in	
  the	
  market.	
  An	
  analysis	
  done	
  by	
  the	
  University	
  of	
  Wageningen39	
  
showed	
   that	
   another	
   418,000	
   small	
   tilapia	
   ponds	
   would	
   be	
   needed	
   to	
   keep	
   the	
   5	
   kg	
   per	
   capita	
  
consumption	
  in	
  the	
  context	
  of	
  a	
  growing	
  population	
  and	
  declining	
  natural	
  fish	
  stocks	
  in	
  Kenya.	
  Thus,	
  the	
  
Dutch	
   researchers	
   recommend	
   to	
   combine	
   extensive	
   small	
   scale	
   fish	
   farming	
   with	
   some	
   intensive	
  
catfish	
   farming	
  projects	
   in	
  order	
  to	
  have	
  sufficient	
   fish	
  supply.	
  With	
  about	
  300	
   intensive	
  catfish	
   farms	
  
the	
  same	
  amount	
  of	
  50,000	
  tons	
  could	
  be	
  produced.	
  Another	
  strategy	
  is	
  to	
  intensify	
  tilapia	
  production	
  
in	
  order	
  to	
  keep	
  pace	
  with	
  the	
  growing	
  fish	
  demand.	
  
	
  
The	
  most	
   important	
   farmed	
  fish	
   is	
   tilapia;	
   low-­‐income	
  people	
   in	
  urban	
  areas	
  prefer	
  small	
  sized	
  fish.	
  A	
  
kilogram	
  of	
   tilapia	
  costs	
  about	
  250	
  Kenyan	
  shilling	
   (approx.	
  €	
  2.19),	
  African	
  catfish	
   is	
  cheaper	
   in	
  most	
  
cases.	
  	
  
 

3.3. Rwanda40	
  
	
  

3.3.1. Introduction	
  

As	
  a	
  landlocked	
  country	
  Rwanda	
  relies	
  on	
  its	
  rich	
  water	
  resources.	
  About	
  8%	
  of	
  the	
  area	
  is	
  covered	
  by	
  
water	
  (210,000	
  ha),	
  of	
  which	
  lakes	
  occupy	
  128,000	
  ha.	
  The	
  country’s	
   lakes	
  are	
  the	
  main	
  source	
  of	
  fish	
  
products41.	
  Official	
  statistics	
  show	
  a	
  production	
  of	
  about	
  12,594	
  tons	
  (2009)	
  of	
  which	
  the	
  lion’s	
  share	
  is	
  
from	
  inland	
  fisheries42.	
  Lake	
  Kivu	
  is	
  by	
  far	
  the	
  largest	
  lake	
  with	
  more	
  than	
  2,789	
  km2	
  (only	
  a	
  part	
  belongs	
  
to	
   Rwanda).	
   The	
   fish	
   stocks	
   are	
   depleted	
   due	
   to	
   bad	
   fishery	
   management	
   and	
   organization	
   of	
   the	
  
sector.	
  Thus,	
  only	
  10%	
  of	
  the	
  potential	
  fishery	
  production	
  in	
  Rwanda	
  is	
  utilized43.	
  	
  
 

3.3.2. Governance	
  and	
  stakeholders	
  

The	
   fishery	
   and	
   aquaculture	
   sector	
   is	
   governed	
   by	
   the	
  Ministry	
   of	
   Agriculture	
   and	
   Animal	
   Resources	
  
(MINAGRI)44.	
  Implementation	
  of	
  policies	
  is	
  administered	
  by	
  the	
  Rwanda	
  Animal	
  Resources	
  Development	
  
Authority	
   (RARDA).	
   Local	
   authorities	
   and	
   co-­‐operatives	
   are	
  playing	
   an	
   important	
   role	
   as	
   fisheries	
   and	
  
fish	
  farming	
  are	
  considered	
  a	
  decentralized	
  activity45.	
  But	
  well-­‐trained	
  staff	
  is	
  lacking,	
  often	
  aquaculture	
  
is	
  under	
  the	
  responsibility	
  of	
  the	
  Veterinary	
  or	
  Agriculture	
  officers46.	
  	
  
	
  
In	
  2008,	
  a	
  new	
  fisheries	
  law	
  came	
  into	
  force	
  in	
  order	
  to	
  strengthen	
  the	
  fishery	
  and	
  fish-­‐farming	
  sector47.	
  
At	
   the	
   same	
   time,	
   the	
   African	
   Development	
   Bank	
   started	
   to	
   co-­‐finance	
   the	
   “Inland	
   Lakes	
   Integrated	
  

                                                
39	
  Business	
  opportunities	
  for	
  aquaculture	
  in	
  Kenya,	
  University	
  of	
  Wageningen,	
  October	
  2011	
  
40	
  Many	
  figures	
  have	
  been	
  taken	
  by	
  the	
  assessment	
  study	
  of	
  Prof	
  Rutaisire	
  conducted	
  in	
  2011	
  (see	
  	
  Master	
  plan	
  in	
  annex	
  5)	
  
41	
  About	
  21	
  lakes	
  of	
  importance	
  the	
  largest	
  are:	
  Bulera	
  (4,913	
  ha),	
  Mugesera	
  (4,276	
  ha),	
  Muhazi	
  (3,987	
  ha),	
  Ruhondo	
  (2,660	
  ha)	
  
and	
  Cyambwe	
  (1,900	
  ha).	
  	
  
42	
  http://www.countrystat.org/country/RWA/contents/docs/rwanda_statistical_yearbook.pdf	
  
43	
  See	
  annex	
  6:	
  List	
  of	
  fish	
  species	
  in	
  Rwanda	
  
44	
  http://www.minagri.gov.rw/index.php?id=16	
  
45	
  With	
  the	
  effect	
  that	
  local	
  authorities	
  are	
  said	
  to	
  be	
  overcharged	
  to	
  a	
  certain	
  extent.	
  
46	
  Only	
  11	
  trained	
  fisheries	
  officers	
  are	
  working	
  in	
  the	
  context	
  of	
  the	
  PAIGELAC	
  project.	
  
47	
  Law	
  No.	
  58/2008	
  of	
  10/09/2008	
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Development	
   and	
  Management	
   Support	
   Project	
   (PAIGELAC)”48.	
   This	
   project	
   includes	
   the	
   objective	
   to	
  
elaborate	
  a	
  “National	
  Aquaculture	
  Development	
  Plan”.	
  	
  
	
  
The	
  National	
  University	
  of	
  Rwanda	
  (NUR)	
   is	
   involved	
   in	
  aquaculture	
  research	
  and	
  maintains	
  the	
  20	
  ha	
  
Rwasave	
  aquaculture	
  station.	
  However,	
   research	
   infrastructure	
   is	
  weak	
  and	
  ongoing	
  data	
  collection	
   is	
  
missing.	
  The	
  educational	
  infrastructure	
  for	
  aquaculture	
  is	
  rudimentary,	
  no	
  national	
  training	
  centre	
  exist.	
  
	
  
There	
  are	
  over	
  5,000	
  associations	
  and	
   inter-­‐groupings	
  engaged	
   in	
   the	
   fishery	
  and	
  aquaculture	
   sector.	
  
The	
  most	
  significant	
  are	
  APELAC,	
  COOPILAC	
  and	
  COOPECYA	
  (Lake	
  Kivu),	
  ISABANA	
  (Nasho	
  fishing	
  region),	
  
DUSABANE	
  (Gisaka	
  fishing	
  region)	
  and	
  the	
  POISSONNIERE	
  (Kigali).	
  They	
  cater	
   for	
   the	
  organization	
  and	
  
training	
  of	
  the	
  members	
  (including	
  aquaculture),	
  lake	
  surveillance	
  and	
  the	
  importation	
  and	
  distribution	
  
of	
  fresh	
  and	
  dried	
  fish.	
  Private	
  companies	
  are	
  merely	
  not	
  involved	
  in	
  aquaculture	
  as	
  the	
  needed	
  frame	
  
conditions	
  for	
  any	
  investment	
  are	
  not	
  given	
  and	
  risks	
  are	
  quite	
  high.	
  
 

3.3.3. Production	
  and	
  infrastructure	
  

The	
  main	
  aquaculture	
  species	
  are	
  Nile	
  tilapia	
  and	
  African	
  catfish,	
  fed	
  on	
  crop	
  and	
  livestock	
  residuals.	
  	
  
	
  
Total	
  fish	
  production	
  is	
  estimated	
  to	
  be	
  around	
  13,000	
  tons	
  (2011)	
  including	
  fishery	
  production	
  (9,000	
  
tons)	
  and	
  aquaculture	
  (4,000	
  tons).	
  Figures	
  have	
  been	
  estimated	
  in	
  the	
  course	
  of	
  the	
  PAIGELAC	
  project	
  
aiming	
   at	
   17,400	
   tons	
   of	
   fish	
   at	
   the	
   end	
   of	
   2012.	
   The	
   presented	
   figures	
   differ	
   significantly	
   from	
   FAO	
  
statistics.	
  The	
  high	
  figure	
  of	
  4,000	
  tons	
  is	
  questionable.	
  	
  
 

 
 

Source:	
  FAO	
  Fishery	
  and	
  Aquaculture	
  Department,	
  Statistics	
  Africa	
  aquaculture	
  1980	
  -­‐	
  2011	
  
	
  
In	
   the	
   course	
   of	
   the	
   PAIGELAC	
   project	
   147	
   co-­‐operatives	
   have	
   been	
   trained	
   in	
   pond	
   aquaculture	
  
managing	
   a	
   pond	
   surface	
   area	
   of	
   about	
   195	
   ha.	
   In	
   addition,	
   43	
   co-­‐operatives	
   have	
   been	
   qualified	
   to	
  

                                                
48	
  http://www.afdb.org/en/news-­‐and-­‐events/article/inland-­‐lakes-­‐integrated-­‐development-­‐and-­‐management-­‐support-­‐project-­‐
paigelac-­‐in-­‐rwanda-­‐9192/	
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manage	
   Tilapia	
   farming	
   in	
   cage	
   aquaculture	
   in	
   lakes49.	
   Basically	
   two	
   culturing	
   methods	
   have	
   been	
  
propagated	
  by	
  the	
  project:	
  Tilapia	
  farming	
  in	
  cages	
  and	
  integrated	
  aquaculture	
  (rabbits50	
  with	
  fish).	
  	
  
	
  
The	
   current	
   aquaculture	
   infrastructure	
   comprises	
   17	
   governmental	
   aquaculture	
   stations	
   but	
  most	
   of	
  
them	
   are	
   in	
   bad	
   shape	
   and	
   understaffed.	
   Four	
   stations	
   have	
   been	
   rehabilitated	
   in	
   the	
   frame	
   of	
   the	
  
PAIGELAC	
   project	
   (Kigembe,	
   Nkungu,	
   Rwasave	
   and	
   Rusumo).	
   Kigembe	
   and	
   Rwasave	
   can	
   serve	
   as	
  
research	
  and	
  training	
  centres,	
  the	
  remainder	
  are	
  fish	
  farms	
  suitable	
  for	
  extension	
  and	
  trainings.	
  All	
  in	
  all	
  
five	
  stations	
  run	
  hatcheries	
  and	
  provide	
  fingerlings	
  for	
  fish	
  farmers	
  (e.g.	
  Rwasave	
  and	
  Kigembe).	
  
	
  
No	
  fish	
  feed	
  processing	
  companies	
  exist	
  in	
  Rwanda,	
  if	
  needed	
  commercial	
  fish	
  feed	
  must	
  be	
  imported.	
  
Due	
  to	
  the	
  support	
  of	
  the	
  PAIGELAC	
  project	
  pelleting	
  machines	
  have	
  been	
  bought	
  as	
  well	
  as	
  commercial	
  
fish	
  feed	
  and	
  other	
  equipment.	
  	
  
	
  
Rwanda	
  has	
  no	
  professional	
  seafood	
  processing	
  company	
  ready	
  for	
  global	
  export	
  markets.	
  Traditional	
  
processing	
   is	
  dominating	
   like	
  sun	
  drying	
  or	
  smoking	
  on	
   lake	
  beaches.	
  Due	
  to	
  the	
   low	
  production	
   level	
  
and	
   the	
   growing	
   demand	
   in	
   Rwanda	
   and	
   the	
   neighbored	
   countries	
   harvested	
   fish	
   is	
   directly	
   sold	
   to	
  
fishmongers	
  and	
  end	
  consumers.	
  	
  
	
  
Principally,	
  Rwanda	
  has	
  a	
  large	
  potential	
  for	
  aquaculture.	
  Besides	
  pond	
  aquaculture	
  in	
  watershed	
  areas	
  
with	
  sufficient	
  water	
  availability,	
   the	
  needed	
  site	
  conditions	
   for	
  cage	
  aquaculture	
  are	
  given	
   in	
  various	
  
lakes	
  (sandy,	
  rocky	
  bottoms,	
  slow	
  currents	
  and	
  last	
  but	
  not	
  least	
  a	
  sufficient	
  profundity).	
  In	
  this	
  context,	
  
cage	
  aquaculture	
  of	
  Tilapia	
  is	
  suitable	
  in	
  Lake	
  Kivu,	
  Lake	
  Burera	
  and	
  Lake	
  Ruhondo.	
  Also,	
  Rwanda	
  counts	
  
on	
  various	
  larger	
  dams	
  (water	
  reservoirs)	
  with	
  a	
  profundity	
  of	
  more	
  than	
  3	
  meters	
  (e.g.	
  Cyadisha	
  dam).	
  
Last	
  but	
  not	
  least,	
  various	
  river	
  systems	
  allow	
  for	
  intensive	
  aquaculture	
  production	
  in	
  tanks	
  (water	
  flow	
  
through	
  systems).	
  
 

3.3.4. Domestic	
  and	
  export	
  markets	
  	
  

The	
   level	
   of	
   fish	
   consumption	
   per	
   capita	
   is	
  with	
   1.5	
   kg	
   per	
   capita	
   the	
   lowest	
   in	
   Africa51.	
   Increases	
   in	
  
aquaculture	
   production	
   can	
   cover	
   only	
   a	
   part	
   of	
   the	
   demand	
   of	
   the	
   growing	
   population	
   in	
   Rwanda.	
  
Thus,	
   Rwanda	
   stays	
   a	
   net	
   importer	
   of	
   fish	
   products;	
   import	
   origins	
   are	
  mainly	
   Tanzania	
   and	
  Uganda.	
  
Nevertheless,	
  a	
  larger	
  part	
  of	
  imports	
  are	
  re-­‐exported	
  to	
  the	
  Democratic	
  Republic	
  of	
  Congo.	
  	
  
	
  
In	
  most	
  cases,	
  fish	
  is	
  sold	
  directly	
  at	
  the	
  fish	
  farm	
  or	
  along	
  the	
  lake	
  sites.	
  Prices	
  per	
  kilogram	
  of	
  fish	
  have	
  
increased	
  in	
  the	
  last	
  20	
  years.	
  One	
  kilogram	
  of	
  whole	
  and	
  fresh	
  tilapia	
  costs	
  has	
  been	
  bought	
  for	
  about	
  €	
  
2.25	
  in	
  2011	
  (see	
  table	
  below).	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

                                                
49	
  Growth	
  of	
  Nile	
  tilapia	
  is	
  lower	
  in	
  cold	
  water	
  lakes	
  in	
  Rwanda	
  than	
  for	
  example	
  in	
  Lake	
  Victoria.	
  Profitable	
  production	
  needs	
  
special	
  know-­‐how.	
  
50	
  Rabbit	
  production	
  is	
  widespread	
  in	
  Rwanda	
  and	
  an	
  important	
  source	
  of	
  animal	
  protein.	
  
51	
  Government	
  officials	
  are	
  concerned	
  that	
  the	
  low	
  fish	
  consumption	
  might	
  turn	
  into	
  a	
  health	
  problem.	
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Retail	
  prices	
  for	
  fish	
  in	
  Rwanda	
  (prices	
  in	
  Rwanda-­‐Franc):	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
About	
  2,000	
  tons	
  of	
  fresh	
  fish	
  is	
  imported	
  mainly	
  from	
  Uganda.	
  The	
  fish	
  is	
  bought	
  at	
  Lake	
  Victoria	
  and	
  
transported	
  in	
  refrigerated	
  vans	
  to	
  Kigali	
  (and	
  from	
  there	
  to	
  other	
  locations	
  in	
  the	
  country).	
  Dried	
  fish	
  is	
  
the	
  most	
  important	
  fish	
  product.	
  The	
  fish	
  is	
  bought	
  in	
  Tanzania	
  and	
  Burundi	
  and	
  transported	
  by	
  trucks	
  
in	
  110	
  kg	
  bags	
   to	
  Kigali	
   and	
   from	
   there	
   to	
   cooperatives	
  and	
  private	
   retailers.	
  Retail	
   trade	
  with	
   fish	
   is	
  
basically	
  in	
  the	
  hands	
  of	
  women.	
  
	
  

3.4. Tanzania	
  
	
  

3.4.1. Introduction	
  

6.5	
  per	
  cent	
  of	
  the	
  total	
  Tanzanian	
  land	
  area	
  is	
  covered	
  by	
  water	
  with	
  a	
  total	
  water	
  area	
  of	
  62,000	
  km2	
  
(35,088	
  km2	
  -­‐	
  Lake	
  Victoria,	
  13,489	
  km2	
  Lake	
  Tanganyika,	
  5,760	
  km2	
  Lake	
  Nyasa,	
  3,000	
  km2	
  Lake	
  Rukwa,	
  
1,000km2	
   Lake	
   Eyasi,	
   and	
   1,000km2	
   other	
   small	
   water	
   bodies).	
   Most	
   of	
   these	
   water	
   bodies	
   have	
  
substantial	
  fishery	
  resources.	
  On	
  the	
  marine	
  side,	
  the	
  country	
  has	
  a	
  territorial	
  sea	
  of	
  about	
  64,000	
  km2	
  
and	
  a	
  coastal	
  line	
  of	
  1,424	
  km.	
  The	
  Exclusive	
  Economic	
  Zone	
  (EEZ)	
  is	
  up	
  to	
  200	
  nautical	
  miles	
  covering	
  an	
  
area	
  of	
  223,000	
  km2	
  providing	
  the	
  country	
  with	
  additional	
  marine	
  area	
  and	
  fisheries	
  resources.	
  All	
  in	
  all	
  
the	
  country	
  has	
  significant	
  potential	
  for	
  aquaculture	
  activities.	
  
 

3.4.2. Governance	
  and	
  stakeholders	
  

The	
  development	
  of	
  the	
  aquaculture	
  sector	
  is	
  on	
  the	
  agenda	
  of	
  the	
  Tanzanian	
  government.	
  In	
  2010,	
  a	
  
“Fisheries	
   Sector	
   Development	
   Programme”	
   was	
   published.	
   The	
   programmes	
   main	
   objective	
   is	
   to	
  
expand	
  fisheries	
  and	
  aquaculture	
  production,	
  create	
  income	
  opportunities	
  and	
  to	
  reduce	
  the	
  import	
  of	
  
seafood	
  products	
  for	
  domestic	
  consumption52.	
  Aquaculture	
  is	
  seen	
  as	
  a	
  complementary	
  activity	
  to	
  the	
  
fisheries	
  sector.	
  The	
  latter	
  has	
  reached	
  already	
  maximum	
  exploitation	
  and	
  cannot	
  supply	
  more	
  fish	
  and	
  
seafood	
  for	
  the	
  growing	
  demand	
  in	
  future.	
  	
  	
  
	
  
The	
  Ministry	
  of	
  Livestock	
  and	
  Fisheries	
  Development53	
   is	
  governing	
  the	
  aquaculture	
  sector	
  in	
  Tanzania	
  
(Division	
  of	
  Fisheries	
  and	
  Aquaculture54).	
  However,	
  also	
  the	
  Ministry	
  of	
  Natural	
  Resources	
  and	
  Tourism	
  
plays	
  a	
  role	
  in	
  aquaculture.	
  Most	
  research	
  institutions	
  focus	
  on	
  fisheries:	
  
	
  

                                                
52	
  http://www.mifugo.go.tz/documents_storage/Fisheries%20Sector%20Development%20Programe.pdf	
  
53	
  http://www.mifugo.go.tz/	
  
54	
  Kajitamus	
  Osewe,	
  deputy	
  director	
  of	
  the	
  division	
  

Species	
   1991	
   2011	
  
Fresh	
  Tilapia	
   110	
   2000	
  
Tilapia	
  fillet	
   -­‐	
   4500	
  
Fresh	
  African	
  catfish	
   80	
   1500	
  
Nile	
  perch	
  fillet*	
   -­‐	
   3500	
  
Immature	
  Nile	
  perch*	
   -­‐	
   2000	
  
Isambaza	
   80	
   2100	
  
Ndagala	
  (dried)	
   120	
   100	
  



 
 

21	
  

§ Tanzania	
  Fisheries	
  Research	
  Institute	
  (TAFIRI):	
  Research	
  activities	
  are	
  carried	
  out,	
  both	
  in	
  fresh	
  
and	
  marine	
  waters.	
  The	
   institute	
   conducts	
   research	
   in	
   fishery	
   resources	
   and	
  dissemination	
  of	
  
research	
   findings	
   for	
   fishery	
   development	
   and	
   sustainable	
  management	
   of	
   the	
   resource.	
  Also	
  
trains	
  and	
  conducts	
  research	
  on	
  fish	
  technology	
  and	
  on	
  fish	
  stock	
  assessment.	
  	
  	
  
	
  

§ Nyegezi	
  Freshwater	
  Fisheries	
  Institute:	
  Conducts	
  a	
  diploma	
  and	
  certificates	
  in	
  fisheries.	
  

§ Mbegani	
   Fisheries	
   Development	
   Centre:	
   Conducts	
   diploma	
   courses	
   on	
   fisheries;	
   courses	
  
include	
  boat	
   building,	
   fish	
   processing	
   marketing	
   and	
   quality	
   control,	
   marine	
   engineering	
   and	
  
tailor	
  made	
  courses.	
  

§ Kunduchi	
   Fisheries	
   Training	
   Institute:	
   Conducts	
   diploma	
   courses	
   on	
   fisheries	
   that	
  
include:	
  marine	
  engineering,	
  fishing,	
  fishery	
  biology	
  food	
  technology	
  and	
  nautical	
  science.	
  

The	
  leading	
  research	
  institution	
  for	
  aquaculture	
  in	
  Tanzania	
  is	
  the	
  Sokoine	
  University	
  of	
  Agriculture55.	
  It	
  
is	
   also	
   a	
   potential	
   partner	
   in	
   any	
   R&D	
   projects	
   for	
   the	
   development	
   of	
   organic	
   aquaculture.	
  
International	
   research	
   organizations	
   like	
   the	
   “Aquafish-­‐Collaborative	
   Research	
   Support	
   Programme”	
  
(CRSP)56	
  are	
  engaged	
  in	
  Tanzania.	
  Sokoine	
  University	
  in	
  co-­‐operation	
  with	
  Aquafish-­‐CRSP	
  did	
  research	
  in	
  
developing	
  less	
  cost	
  intensive	
  feed	
  formulations	
  for	
  Nile	
  Tilapia	
  production.	
  They	
  have	
  tested	
  feed	
  diets	
  
based	
  on	
  locally	
  available	
  plant	
  materials	
  like	
  Moringa	
  olifera	
  leaf	
  meal	
  and	
  Leucaena	
  leucocephala	
  leaf	
  
meal	
  in	
  order	
  to	
  solve	
  the	
  problem	
  of	
  non-­‐availability	
  of	
  commercial	
  fish	
  feed	
  in	
  many	
  regions	
  (also,	
  if	
  
commercial	
  feed	
  is	
  available	
  the	
  high	
  price	
  makes	
  it	
  often	
  not	
  affordable	
  for	
  many	
  small	
  fish	
  farmers).	
  
Aquafish-­‐CRSP	
  is	
  also	
  engaged	
  in	
  offering	
  regular	
  trainings	
  for	
  small	
  fish	
  farmers.	
  	
  

Only	
   a	
   few	
   private	
   sector	
   organizations	
   are	
   engaged	
   in	
   aquaculture	
   among	
   others	
   the	
   “Seaweed	
  
Association	
  of	
  Tanzania”.	
  Training	
  and	
  extension	
  services	
  exist	
   in	
  various	
  forms.	
  Some	
  training	
  centres	
  
are	
  located	
  close	
  to	
  hatchery	
  or	
  processing	
  stations	
  and	
  are	
  financed	
  by	
  public	
  funds	
  (“extension	
  hubs”).	
  

3.4.3. Production	
  and	
  infrastructure	
  

There	
  are	
  a	
  number	
  of	
  commercially	
  important	
  aquatic	
  organisms,	
  which	
  can	
  be	
  used	
  for	
  propagation.	
  
Main	
   freshwater	
   species	
   include	
   Tilapia	
   (Oreochromis	
   niloticus),	
   African	
   catfish	
   (Clarias	
   gariepinus),	
  
Rainbow	
   trout	
   (Onchoryncus	
   mykiss),	
   and	
   freshwater	
   prawns	
   (Macrobrachium	
   rosenbergii)	
   while	
   in	
  
marine	
  waters	
  there	
  are	
  penaid	
  shrimps	
  (among	
  others	
  Penaeus	
  monodon),	
  Milkfish	
  (Channos	
  channos),	
  
Crabs	
  (Scylla	
  seratta)	
  and	
  oysters	
  for	
  meat	
  and	
  pearls	
  production.	
  Seaweed	
  farming	
  is	
  another	
  venture	
  
in	
   marine	
   water,	
   which	
   includes	
   above	
   all	
   two	
   species	
   namely	
   Eucheuma	
   spinosum	
   and	
   Eucheuma	
  
cotonnii,	
  which	
  are	
  currently	
  farmed	
  along	
  the	
  coast	
  of	
  Indian	
  Ocean.	
  Other	
  opportunities	
  exist	
  for	
  the	
  
production	
   of	
   sea	
   cucumber	
   and	
   sea	
   sponge	
   (Holothoridae).	
   Please,	
   see	
   in	
   annex	
   7	
   a	
   list	
   of	
   aquatic	
  
organisms	
   with	
   potential	
   in	
   Tanzanian	
   aquaculture57.	
   According	
   to	
   the	
   latest	
   FAO	
   data	
   aquaculture	
  
production	
  in	
  Tanzania	
  has	
  reached	
  a	
  total	
  volume	
  of	
  fish	
  and	
  crustacean	
  of	
  about	
  650	
  t	
  (seaweed	
  not	
  
included).	
  Own	
  data	
  collection	
  showed	
  different	
  figures.	
  	
  
 

                                                
55	
  http://www.suanet.ac.tz/	
  	
  
56	
  www.aquafish.oreganstate.edu	
  
57	
  Source	
  Tanzanian	
  Coastal	
  Management	
  Partnership	
  (TCMP),	
  1999	
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Source:	
  FAO	
  Fishery	
  and	
  Aquaculture	
  Department,	
  Statistics	
  Africa	
  aquaculture	
  1980	
  –	
  2011	
  
 
All	
   in	
  all	
  about	
  20,000	
  fish,	
  crustacean	
  and	
  seaweed	
  farmers	
  have	
  produced	
  around	
  1,240	
  tons	
  of	
  fish	
  
and	
   crustacean	
   and	
   about	
   651	
   tons	
   of	
   dried	
   seaweed	
   in	
   the	
   year	
   2011.	
   The	
  majority	
   of	
   fish	
   farmers	
  
produce	
   various	
   Tilapia	
   species	
   and	
   in	
  most	
   cases	
   they	
   apply	
   extensive	
   production	
  methods.	
   Only	
   a	
  
handful	
   of	
   fish	
   and	
   shrimp	
   farmers	
   apply	
   semi-­‐intensive	
   production	
   methods.	
   The	
   lion’s	
   share	
   of	
  
production	
  is	
  for	
  local	
  consumption	
  except	
  the	
  seaweed	
  production.	
  The	
  latter	
  has	
  no	
  domestic	
  market	
  
and	
  is	
  entirely	
  exported,	
  above	
  all	
  to	
  Asia	
  and	
  Europe.	
   	
  
	
  

Graph	
  1:	
  Aquaculture	
  production	
  volumes	
  in	
  2012-­‐	
  own	
  data	
  collection	
  
	
  

	
   	
   Tilapia	
   Catfish	
   Trout	
   Milkfish	
   Shrimp	
   Seaweed	
  
Number	
  of	
  
farmers	
  per	
  
species	
  

	
   16,853	
   20	
   3	
   70	
   3	
   3,007	
  

Farmers	
  per	
  
intensity	
  

Subsistence	
   153	
   	
   	
   	
   	
   	
  
Extensive	
   16,700	
   20	
   	
   	
   1	
   3,007	
  
Modified-­‐
extensive	
   	
   	
   1	
   	
   1	
   	
  

Semi-­‐intensive	
   1	
   	
   2	
   	
   1	
   	
  
Intensive	
   	
   	
   	
   	
   0	
   	
  

Production	
  
output	
  per	
  
species	
  

(tons/year)	
  

	
   972	
   	
   6	
   10.2	
   250	
   651.9	
  

Fish	
  farming	
  
system	
  per	
  
species	
  

	
  

ponds,	
  
tanks	
  and	
  
closed	
  
system	
  

ponds,	
  
tanks	
  and	
  
closed	
  
system	
  

tanks	
   pond	
   pond	
   raft	
  

Production	
  
regions	
   	
  

cover	
  almost	
  
all	
  region	
  but	
  
two	
  leading	
  
regions	
  are	
  
Ruvuma	
  and	
  
Kilimanjaro	
  

almost	
  all	
   Kilimanjaro	
  
and	
  Iringa	
  

Tanga,	
  
Mafia,	
  
Mtwara	
  
and	
  

Bagamoyo	
  

Tanga,	
  
Bagamoyo	
  
and	
  Mafia	
  

Tanga,	
  Coast	
  
and	
  Mtwara	
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Hatcheries	
  
Alpha	
  Group	
  operates	
  an	
  own	
  hatchery	
  for	
  P.	
  monodon	
  with	
  a	
  production	
  volume	
  of	
  about	
  20	
  million	
  
post-­‐larvae	
   per	
   year.	
   The	
   government	
   of	
   Tanzania	
   has	
   three	
   operating	
   freshwater	
   centres	
   for	
   the	
  
production	
   of	
   tilapia	
   and	
   catfish	
   fingerlings	
   while	
   “The	
   Mbegani	
   Fisheries	
   Training	
   Agency”	
   makes	
  
efforts	
   to	
   increase	
   production	
   of	
   tilapia	
   and	
   catfish	
   fingerlings.	
   There	
   are	
   three	
   private	
   owned	
  
hatcheries	
   for	
  marine	
   shrimp,	
   trout	
   and	
  mono	
   sex	
   tilapia.	
   The	
   one	
   trout	
   farm	
   is	
   importing	
   eggs	
   and	
  
conditions	
  them	
  to	
  hatch.	
  	
  
	
  
Raw	
  materials	
  for	
  fish	
  feed	
  and	
  feed	
  mills	
  
The	
  number	
  of	
  semi-­‐intensive	
  and	
  intensive	
  aquaculture	
  farms	
  in	
  Tanzania	
  is	
  too	
  small	
  for	
  setting	
  up	
  an	
  
economically	
   viable	
   fish	
   feed	
   company.	
   Thus,	
   the	
   aquaculture	
   sector	
   still	
   relies	
   on	
   fish	
   feed	
   imports	
  
from	
   abroad.	
   For	
   example,	
   Alphakrust	
   imports	
   about	
   100	
   t	
   of	
   shrimp	
   feed.	
   Most	
   of	
   the	
   extensive	
  
farmers	
  use	
  only	
  kitchen	
  waste	
  and	
  manure	
   from	
  cattle	
  and	
  chicken	
  husbandry	
  and/or	
  don’t	
  use	
  any	
  
feed	
  at	
  all.	
  	
  
	
  
Some	
  catfish	
  and	
  tilapia	
   farmers	
  have	
  started	
  to	
  produce	
  their	
  own	
  fish	
  feed	
  pellets	
  using	
   ingredients	
  
like	
   silverfish	
   or	
   Dagaa	
   (Rastrineobola	
   argentea)	
   as	
   source	
   of	
   fishmeal	
   as	
   well	
   as	
   soybean,	
   cassava,	
  
wheat	
  flour,	
  sunflower	
  and	
  cotton	
  seed	
  oil.	
  
	
  
Tanzania	
   has	
   the	
   advantage	
   to	
   count	
   on	
   several	
   fishmeal	
   and	
   fish	
   oil	
   sources	
   such	
   as	
   silverfish	
  
(Rastrineobola	
   argentea),	
   shrimp	
  meal	
   and	
   offals	
   from	
   fish	
   processing	
   companies	
   (Tanpesca,	
  Omega,	
  
Bahari	
  Food	
  etc.).	
  Offal	
  can	
  also	
  be	
  bought	
  on	
  the	
  Kivukoni	
  fish	
  market	
  in	
  Dar	
  es	
  Salaam.	
  
	
  
Processing	
  Plants	
  
In	
   Tanzania	
   15	
   seafood	
   processing	
   plants	
   hold	
   the	
   status	
   of	
   EU	
   approved,	
   a	
   pre-­‐condition	
   to	
   export	
  
seafood	
  products	
  to	
  the	
  European	
  Union.	
  Thereof	
  only	
  one	
   is	
  approved	
  for	
  aquaculture	
  products	
  too;	
  
the	
  rest	
   is	
   involved	
  in	
  the	
  processing	
  and	
  export	
  of	
  Nile	
  Perch,	
  sardine	
   like	
  silverfish,	
  and	
  shrimp58.	
  All	
  
export	
   products	
   originated	
   from	
   fisheries.	
   The	
   processing	
   plant	
   involved	
   in	
   aquaculture	
   is	
   Tanpesca	
  
Mafia	
   Ltd,	
   belonging	
   to	
   the	
  Alpha	
  Group	
  a	
   corporation	
  active	
   in	
   seafood	
  business	
   in	
   Tanzania,	
   Kenya	
  
and	
  Uganda59.	
  	
  
 

3.4.4. Domestic	
  and	
  export	
  markets	
  	
  

Fish	
  consumption	
  in	
  Tanzania	
   is	
  estimated	
  with	
  about	
  6-­‐8	
  kg	
  per	
  capita	
  and	
  year60.	
  Most	
  of	
  the	
  fish	
   is	
  
from	
  marine	
   fisheries	
   along	
   the	
   coast	
   and	
   from	
   inland	
   fisheries	
   in	
   the	
   large	
   freshwater	
   lakes	
   of	
   the	
  
country.	
  Fish	
  from	
  aquaculture	
  still	
  plays	
  a	
  minor	
  role	
  as	
  a	
  supplier	
  of	
  protein	
  for	
  human	
  consumption.	
  
In	
   2009,	
   about	
   567	
   tons	
   of	
   seafood	
   products	
   from	
  Asian	
   countries	
   have	
   been	
   imported	
   to	
   cover	
   the	
  
domestic	
  demand.	
  
	
  
A	
  good	
  part	
  of	
  aquaculture	
  production	
  is	
  sold	
  directly	
  to	
  consumers.	
  In	
  addition,	
  middlemen	
  buy	
  the	
  fish	
  
and	
  sell	
   it	
   to	
  processors	
  and	
  on	
  markets	
   in	
  bigger	
  cities.	
  Also,	
  processing	
  plants	
  buy	
   fish	
  directly	
   from	
  
the	
  producers.	
  Due	
  to	
  high	
  demand,	
  prices	
  are	
  attractive	
  (for	
  example:	
  tilapia,	
  catfish,	
  crabs	
  and	
  milkfish	
  
costs	
  about	
  6,000-­‐7,000	
  Tsh61	
  per	
  kg	
  and/or	
  2,78-­‐3,24	
  €;	
  shrimps	
  are	
  sold	
  for	
  10,000-­‐17,000	
  Tsh.	
  and/or	
  
4,64-­‐7,89	
  €	
  per	
  kg	
  depending	
  on	
  the	
  species	
  and	
  grade).	
  
	
  

                                                
58	
  see	
  annex	
  8	
  
59	
  www.alphaafrica.com	
  
60	
  FAO	
  recommendation	
  is	
  11	
  kg	
  
61	
  Tsh	
  =	
  Tanzania	
  Shillings	
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Aquaculture	
  plays	
  a	
  negligible	
  role	
  when	
  it	
  comes	
  to	
  the	
  export	
  business,	
  which	
  is	
  dominated	
  by	
  fishery	
  
products	
   like	
  Nile	
  perch	
  (inland	
  fishery)	
  and	
  shrimps	
  (along	
  the	
  coast	
   line,	
  mainly	
  P.	
   indicus).	
  Dagaa,	
  a	
  
sardine	
  like	
  freshwater	
  fish	
  (Rastrineobola	
  argentea)	
  from	
  Lake	
  Victoria,	
  is	
  exported	
  regionally.	
  The	
  only	
  
aquaculture	
   products	
   with	
   high	
   export	
   relevance	
   are	
   red	
   and	
   brown	
   macro-­‐algae62.	
   Export	
   volumes	
  
have	
  reached	
  more	
  than	
  670	
  tons	
  of	
  dried	
  algae.	
  
 
3.5. Uganda	
  

	
  
3.5.1. Introduction	
  

18%	
  of	
  Uganda’s	
  total	
  surface	
  area	
  is	
  covered	
  with	
  water.	
  Besides	
  the	
  main	
  lakes	
  (Victora,	
  Kyoga,	
  Albert	
  
and	
   Edward)	
   another	
   160	
   minor	
   lakes	
   exist	
   as	
   well	
   as	
   many	
   rivers	
   and	
   other	
   small	
   water	
   bodies.	
  
Traditionally,	
  the	
  fisheries	
  sector	
  plays	
  an	
  important	
  role	
  in	
  the	
  country	
  providing	
  income	
  for	
  more	
  than	
  
300,000	
   people	
   involved	
   in	
   fishing,	
   fish	
   processing	
   and	
   trading.	
   Although	
   fishery	
   exports	
   have	
   been	
  
declining	
  in	
  recent	
  years	
  (in	
  particular	
  Nile	
  perch),	
  the	
  sector	
  has	
  a	
  high	
  foreign	
  exchange	
  contribution.	
  
Due	
  to	
  the	
  fact	
  that	
  total	
  catches	
  of	
  Nile	
  perch	
  are	
  declining,	
  the	
  government	
  makes	
  various	
  efforts	
  to	
  
further	
  develop	
  the	
  aquaculture	
  sector.	
  
 

3.5.2. Governance	
  and	
  stakeholders	
  

The	
  Minister	
   of	
   State	
   for	
   Fisheries63	
   is	
   directly	
   responsible	
   for	
   the	
   aquaculture	
   sub-­‐sector	
  within	
   the	
  
Ministry	
   of	
   Agriculture,	
   Animal	
   Industry	
   and	
   Fisheries.	
   In	
   the	
  Department	
   of	
   Fisheries	
   Resources	
   one	
  
unit	
   for	
   aquaculture	
   is	
   responsible	
   for	
   the	
   overall	
   administration	
   and	
   policy	
   development	
   of	
   the	
  
aquaculture	
   sector.	
   The	
   aquaculture	
   unit	
   is	
   headed	
  by	
  Dr.	
  W.	
  W.	
  Mwanja,	
   Principal	
   Fisheries	
  Officer,	
  
who	
   is	
   in	
   charge	
   of	
   five	
   Senior	
   Fisheries	
   Officers64	
   and	
   four	
   other	
   employees.	
   The	
   Aquaculture	
   Unit	
  
reports	
  to	
  the	
  Assistant	
  Commissioner	
  for	
  Fisheries.	
  
	
  
The	
   aquaculture	
   sector	
   is	
   regulated	
   by	
   The	
   Fish	
   (Aquaculture)	
   Rules	
   2003	
   No.	
   81	
   containing	
   among	
  
others	
  provisions	
   for	
   the	
  establishment	
  of	
  aquaculture	
   farms,	
   certification	
  of	
   fish	
   seed,	
   fish	
  breeding,	
  
and	
   imports	
   of	
   live	
   fish	
   to	
   Uganda65	
   The	
   Department	
   of	
   Fisheries	
   Resources	
   acts	
   as	
   the	
   competent	
  
authority	
   for	
  The	
  Fish	
   (Aquaculture)	
  Rules	
  2003.	
  The	
  National	
  Agriculture	
  Research	
  System	
  Act	
   (2005)	
  
allows	
   academic	
   institutions,	
   research	
   and	
   other	
   public	
   agencies	
   without	
   a	
   formal	
   mandate	
   to	
   use	
  
public	
  funds	
  for	
  research	
  in	
  aquaculture66.	
  
	
  
The	
  Uganda	
  Cooperative	
  Alliance	
   Ltd.	
   (UCA)67	
   is	
   an	
  umbrella	
   organisation	
  of	
   co-­‐operatives	
   in	
  Uganda	
  
and	
  has	
  been	
  engaged	
  in	
  aquaculture	
  since	
  2007.	
  Among	
  others,	
  UCA	
  has	
  identified	
  farmers	
  interested	
  
in	
  aquaculture	
  and	
  with	
  suitable	
   locations	
   (with	
  a	
  particular	
   focus	
  on	
  women),	
  has	
   trained	
   farmers	
   in	
  
fish	
  farming	
  as	
  well	
  as	
  qualified	
  a	
  team	
  of	
  trainers,	
  has	
  linked	
  farmers	
  with	
  input	
  suppliers,	
  has	
  qualified	
  
fish	
  farmers	
  to	
  operate	
  a	
  hatchery	
  and/or	
  nursery,	
  has	
  linked	
  farmers	
  to	
  financial	
  service	
  providers	
  and	
  
last	
   but	
   not	
   least	
   has	
   linked	
   farmers	
   to	
   the	
   market.	
   One	
   member	
   organisation,	
   the	
   Walimi	
   Fish	
  
Cooperative	
  Society	
  Ltd.	
  (Waficos)	
  has	
  managed	
  to	
  combine	
  the	
  production	
  of	
  its	
  members	
  and	
  sell	
  to	
  
larger	
  buyers	
  like	
  fish	
  processing	
  companies.	
  Waficos	
  has	
  also	
  established	
  an	
  annual	
  fish	
  symposium	
  for	
  
sustainable	
  aquaculture	
  and	
  a	
  trade	
  fair68.	
  	
  

                                                
62	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  
63	
  Mr.	
  Fred	
  Mukisa	
  
64	
  Dr.	
  W.	
  W.	
  Mwanja:	
  Tel.:	
  +256	
  414	
  322231	
  
65	
  See	
  regulation	
  in	
  annex	
  9.	
  
66	
  See	
  list	
  of	
  research	
  institutions	
  in	
  annex	
  10	
  
67	
  UCA	
  is	
  interested	
  to	
  find	
  partners	
  in	
  order	
  to	
  develop	
  organic	
  fish	
  farming.	
  
68	
  Report	
  about	
  the	
  6th	
  Waficos	
  fish	
  symposium	
  in	
  2013;	
  please	
  see	
  annex	
  12.	
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3.5.3. Production	
  and	
  infrastructure	
  

The	
  majority	
  of	
   fish	
   farmers	
   in	
  Ugandan	
  farms	
  fish	
   in	
  earthen	
  ponds.	
  For	
  some	
  years	
  the	
  government	
  
has	
   been	
   making	
   efforts	
   to	
   promote	
   commercial	
   fish	
   farming	
   in	
   net	
   cages	
   in	
   lakes69.	
   Due	
   to	
   the	
  
decreasing	
  catches	
  of	
  Nile	
  perch,	
  the	
  government	
  wants	
  to	
  develop	
  an	
  alternative70.	
  In	
  2010/2011	
  the	
  
Department	
  of	
   Fisheries	
  Resources	
   gave	
  100	
  permits	
   for	
  net	
   cages	
   in	
  minor	
   lakes.	
   In	
  2011,	
   individual	
  
farmers	
  or	
  farmer	
  groups	
  operated	
  about	
  750	
  cages.	
  One	
  larger	
  operation	
  is	
  on	
  Lake	
  Victoria	
  operated	
  
by	
  the	
  company	
  “The	
  Source	
  of	
  Nile	
  (SON)”	
  producing	
  Nile	
  tilapia	
  in	
  cages.	
  	
  
	
  
Farmed	
   species	
   include	
   Tilapia	
   (Oreochromis	
   ssp.)	
   and	
   the	
   African	
   catfish	
   (Clarias	
   gariepinus).	
   Both	
  
species	
  contribute	
   to	
  over	
  90%	
  of	
  aquaculture	
   fish	
  production	
   in	
  Uganda.	
  Common	
  carp,	
  mirror	
  carp,	
  
the	
  giant	
   river	
  prawn	
   (Macrobrochium	
  rosenbergii)	
  and	
   the	
   red	
  swamp	
  crawfish	
   (Procambarus	
  clarkii)	
  
are	
  of	
  less	
  importance.	
  	
  
	
  
In	
   well-­‐managed	
   ponds,	
   African	
   catfish	
   grows	
   faster	
   than	
   all	
   other	
   species.	
   In	
   a	
   period	
   of	
   8	
  months	
  
African	
   catfish	
   can	
   reach	
  500	
   to	
  1,000	
  grams,	
  Nile	
   tilapia	
  300	
   to	
  500	
  grams,	
  Carps	
  400	
   to	
  600	
  grams,	
  
Oreochromis	
  leucostictus	
  less	
  than	
  300	
  grams	
  and	
  Tilapia	
  zilii	
  250	
  to	
  400	
  grams.	
  
	
  
Recommended	
  stocking	
  densities	
  in	
  fish	
  farms	
  applying	
  commercial	
  feed	
  is	
  1	
  kg	
  biomass	
  of	
  Nile	
  tilapia	
  
per	
  sqm,	
  in	
  fertilized	
  ponds	
  targeting	
  about	
  500	
  gram	
  fish	
  and	
  2	
  kg	
  biomass	
  of	
  African	
  catfish	
  targeting	
  
1,000	
  gram	
  fish71.	
  
 

 
 
Net	
  cages	
  in	
  Lake	
  Albert72     Regional	
  fish	
  fry	
  centres 
 
	
  
	
  
	
  
	
  
	
  
	
  

                                                
69	
  Another	
  development	
  path	
  towards	
  commercial	
  fish	
  farming	
  is	
  the	
  construction	
  of	
  tanks.	
  The	
  government	
  has	
  set	
  up	
  about	
  
100	
  tanks;	
  however,	
  acceptance	
  by	
  fish	
  farmers	
  is	
  low,	
  due	
  to	
  high	
  investment	
  costs.	
  
70	
  Decreasing	
  Nile	
  perch	
  catches	
  result	
  in	
  increasing	
  catches	
  of	
  silver	
  fish,	
  which	
  cannot	
  be	
  exported	
  but	
  has	
  a	
  strong	
  
importance	
  in	
  domestic	
  and	
  regional	
  fish	
  consumption	
  (as	
  well	
  as	
  in	
  feed	
  production).	
  	
  
71	
  Recommendation	
  given	
  by	
  Ugachick	
  fish	
  feed	
  supplier.	
  
72	
  Photo	
  taken	
  out	
  of	
  the	
  Annual	
  Report	
  2010/2011	
  of	
  the	
  Department	
  of	
  Fisheries	
  Resources	
  see	
  annex	
  11	
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In	
  general	
  four	
  levels	
  of	
  production	
  intensity	
  exist	
  in	
  Uganda:	
  
	
  

• Subsistence	
  for	
  own	
  consumption:	
  the	
  majority	
  (approx.	
  60%)	
  of	
  fish	
  farmers	
  is	
  at	
  subsistence	
  
level	
  of	
  production	
  with	
  little	
  or	
  no	
  technical	
  inputs	
  or	
  management.	
  

• Extensive:	
  without	
  feeding,	
  but	
  fertilization	
  (above	
  all	
  in	
  tilapia	
  farming);	
  many	
  farmers	
  use	
  
extensive	
  production,	
  with	
  little	
  or	
  no	
  feed	
  input.	
  However,	
  some	
  commercial	
  farmers	
  are	
  
increasingly	
  using	
  farm	
  made	
  feed,	
  especially	
  those	
  farming	
  catfish.	
  

• Semi-­‐intensive:	
  use	
  of	
  supplemental	
  feeding	
  (commercial	
  feed	
  and/or	
  organic	
  waste	
  material).	
  
• Intensive:	
  use	
  of	
  commercial	
  feed	
  dominates.	
  

	
  
According	
   to	
   FAO	
   statistics,	
   aquaculture	
   production	
   went	
   up	
   significantly	
   from	
   about	
   10,000	
   tons	
   in	
  
2005	
  to	
  95,000	
  tons	
  in	
  201073.	
  	
  
 

 
 

Source: FAO Fishery and Aquaculture Department, Statistics Africa aquaculture 1980 - 2011 
 
The	
  government	
  has	
  selected	
  preferred	
  production	
  regions74	
  for	
  aquaculture	
  taking	
  into	
  consideration	
  
natural	
   and	
   socio-­‐economic	
   factors.	
   Aquaculture	
   is	
   still	
   scattered	
   throughout	
   the	
   country	
   and	
  
dominated	
  by	
  subsistence	
  production	
  realizing	
  a	
  very	
  low	
  productivity.	
  Therefore,	
  the	
  government	
  aims	
  
at	
  developing	
  aquaculture	
  parks,	
  combining	
  a	
  group	
  of	
  small	
  fish	
  farmers	
  with	
  a	
  centralized	
  input	
  supply	
  
and	
  on-­‐site	
  technical	
  assistance.	
  Thus,	
  productivity	
  of	
  production	
  can	
  be	
  increased.	
  
	
  
About	
  50	
  hatcheries	
  provide	
  quality	
   fish	
  seed	
  for	
   the	
  aquaculture	
  sector.	
   In	
  addition,	
   the	
  government	
  
has	
  rehabilitated	
  four	
  fish	
  fry	
  production	
  and	
  demonstration	
  centres	
  in	
  order	
  to	
  cope	
  with	
  the	
  growing	
  
demand.	
  Nevertheless,	
  supply	
  with	
  fish	
  seed	
  is	
  still	
  a	
  bottleneck.	
  
	
  

                                                
73	
  The	
  Department	
  of	
  Fisheries	
  Resources	
  mentions	
  slightly	
  different	
  figures:	
  100,000	
  tons	
  in	
  2010/2011,	
  25,000	
  earthen	
  fish	
  
ponds	
  covering	
  10,000	
  ha.	
  	
  
74	
  Mayuge,	
  Jinja,	
  Bugiri,	
  Busia,	
  Mukono,	
  Mpigi,	
  Wakiso,	
  Masaka,	
  Rakai,	
  Mbarara,	
  Bushenyi,	
  Ntungamo,	
  Kasese,	
  Hoima,	
  Masindi,	
  
Nebbi,	
  Gulu,	
  Adjumani,	
  Arua,	
  Kamuli,	
  Soroti,	
  Lira,	
  Iganga,	
  Tororo,	
  Pallisa,	
  Mbale,	
  Apac,	
  Kabiramaido,	
  Kabarole,	
  Kamwenge	
  
Namutumba	
  and	
  Kyenjojo.	
  



 
 

27	
  

In	
  Uganda,	
  two	
  animal	
  feed	
  manufacturers	
  produce	
  and	
  sell	
  commercial	
  fish	
  feed	
  for	
  Tilapia	
  and	
  African	
  
catfish	
  (Ugafeed	
  and	
  Ugachick75).	
  Both	
  companies	
  produce	
  floating	
  fish	
  feed	
  pellets,	
  containing	
  fishmeal	
  
from	
  silver	
   fish	
   (Rastrineobola	
   species)	
  as	
  well	
  as	
  offal	
   from	
  Nile	
  perch	
  processing.	
  Fish	
   feed	
   is	
  sold	
   in	
  
50kg	
  bags.	
  
	
  

3.5.4. Domestic	
  and	
  export	
  markets	
  	
  

Fish	
  is	
  an	
  important	
  source	
  of	
  protein	
  and	
  other	
  nutrients	
  for	
  most	
  of	
  the	
  Ugandans	
  in	
  rural	
  as	
  well	
  as	
  in	
  
urban	
  areas.	
  The	
  annual	
  per	
  capita	
  consumption	
  is	
  5.7	
  kg,	
  far	
  below	
  the	
  recommendation	
  of	
  FAO/WHO.	
  	
  
	
  
African	
  catfish	
  is	
  the	
  preferred	
  fish	
  from	
  domestic	
  aquaculture	
  and	
  in	
  most	
  of	
  the	
  cases	
  sold	
  directly	
  at	
  
the	
   ponds.	
   In	
   addition,	
   some	
   fish	
   farmers	
   and	
   intermediaries	
   sell	
   fish	
   at	
   border	
   market	
   points.	
   The	
  
growing	
  demand	
  of	
   fish	
  drives	
   retail	
   prices	
   as	
  demonstrated	
  by	
   a	
   survey	
  done	
  by	
   the	
  Department	
  of	
  
Fisheries	
  Resources.	
  	
  
	
  
A	
  kilogram	
  of	
  Tilapia	
  costs	
  about	
  10,000	
  Ugandan	
  Shilling	
  in	
  the	
  local	
  market	
  which	
  equals	
  	
  2.92	
  €76.	
  
	
  

Fish	
  Species	
  
	
   Retail	
  Value	
  per	
  Kg	
  in	
  Shs.	
   	
  

2009	
   2010	
   2011	
  
Nile	
  Perch	
   	
   5,000	
   7,000	
   9,000	
  
Tilapia	
   4,000	
   6,000	
   10,000	
  
Cat	
  fish	
   3,000	
   4,000	
   5,000	
  
Bagrus	
   5,000	
   10,000	
   15,000	
  
Mukene	
   1,500	
   2,000	
   2,800	
  
	
  
Regional	
   export	
   trade	
   with	
   African	
   catfish	
   and	
   Nile	
   tilapia	
   exists.	
   Main	
   importing	
   countries	
   are	
  
Democratic	
  Republic	
  of	
  Congo,	
  Kenya	
  and	
  Rwanda.	
  Also	
  fish	
  fingerlings	
  of	
  African	
  catfish	
  and	
  Nile	
  tilapia	
  
are	
  exported	
  to	
  Rwanda,	
  Tanzania	
  and	
  the	
  Democratic	
  Republic	
  of	
  Congo	
  for	
  grow	
  out	
  production77	
  as	
  
well	
  as	
  to	
  Tanzania	
  and	
  Kenya	
  as	
  bait	
  for	
  Nile	
  perch	
  fishery.	
  	
  
	
  
Uganda	
  is	
  on	
  the	
  Third	
  Country	
  List	
  of	
  the	
  European	
  Union	
  as	
  approved	
  to	
  export	
  both	
  capture	
  fishery	
  
products	
   (since	
   2001)	
   and	
   farmed	
   fish	
   (since	
   2010).	
   20	
   fish	
   processing	
   plants	
   are	
   approved	
   in	
   total,	
  
thereof	
  18	
  export	
  chilled	
  and	
  frozen	
  products.	
  Another	
  five	
  registered	
  small-­‐scale	
  processing	
  units	
  are	
  
handling	
  fish	
  by	
  products	
  (e.g.	
  maws)	
  traded	
  to	
  Asia	
  and	
  Near	
  East	
  mainly.	
  Two	
  cold	
  stores	
  are	
  available	
  
at	
  the	
  airport	
  in	
  Kampala	
  as	
  most	
  of	
  the	
  exports	
  have	
  to	
  leave	
  the	
  country	
  by	
  airfreight.	
  
 
 
 
 
 
 
 
 
 
 
 

                                                
75	
  Authors	
  are	
  not	
  sure	
  if	
  this	
  is	
  one	
  and	
  the	
  same	
  company.	
  
76	
  Current	
  exchange	
  rate	
  6.6.2013	
  
77	
  Live	
  transport	
  of	
  fish	
  is	
  regulated	
  by	
  organic	
  aquaculture	
  production	
  rules.	
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4. Assessment	
  of	
  potential	
  for	
  organic	
  aquaculture	
  
production	
  

No	
  organic	
   aquaculture	
   operations	
   exist	
   in	
   the	
   selected	
   countries	
  with	
   the	
   consequence	
   that	
   neither	
  
practical	
   experiences	
   nor	
   needed	
   infrastructure	
   (e.g.	
   suppliers	
   of	
   inputs	
   approved	
   for	
   organic	
  
aquaculture)	
  are	
  available.	
  Therefore,	
  any	
  organic	
  aquaculture	
  initiative	
  relies	
  on	
  stakeholders	
  as	
  well	
  as	
  
the	
  infrastructure	
  of	
  the	
  conventional	
  aquaculture	
  and	
  the	
  organic	
  agriculture	
  sector.	
  	
  
	
  
In	
   the	
   following	
   sub-­‐chapters	
   the	
   authors	
   will	
   first	
   analyse	
   the	
   conventional	
   aquaculture	
   sector,	
  
highlighting	
  existing	
  bottlenecks	
  and	
  opportunities	
  and	
  their	
  relevance	
  for	
  the	
  development	
  of	
  organic	
  
aquaculture	
  projects	
  in	
  selected	
  countries.	
  In	
  a	
  second	
  step,	
  the	
  status	
  quo	
  of	
  organic	
  agriculture	
  in	
  the	
  
countries	
  will	
  be	
  looked	
  into	
  briefly	
  and	
  potential	
  synergies	
  and	
  cooperation	
  opportunities	
  identified.	
  In	
  
the	
  last	
  sub-­‐chapter	
  opportunities	
  for	
  the	
  development	
  of	
  organic	
  aquaculture	
  projects	
  will	
  be	
  outlined	
  
and	
  prioritized.	
  
 

4.1. Conventional	
  aquaculture	
  sector	
  
	
  

In	
   general,	
   aquaculture	
   production	
   is	
   in	
   a	
   premature	
   stage	
   in	
   all	
   selected	
   countries.	
   However,	
   clear	
  
differences	
   in	
   regard	
   to	
   the	
   development	
   stage	
   are	
   given	
   from	
   country	
   to	
   country	
  
(Uganda<Kenya<Tanzania<Rwanda<Burundi:	
  from	
  left	
  to	
  right	
  the	
  aquaculture	
  sector	
  is	
  less	
  developed).	
  	
  
	
  

4.1.1. Bottlenecks	
  	
  

The	
  mentioned	
  bottlenecks	
  currently	
  have	
  an	
  impact	
  on	
  the	
  conventional	
  aquaculture	
  production.	
  Thus,	
  
any	
  organic	
  aquaculture	
  project	
  needs	
  to	
  take	
  these	
  bottlenecks	
  into	
  consideration.	
  	
  
	
  
Fish	
  Feed	
  

• Not	
   affordable:	
   Intensive	
   fish	
   farms	
   sometimes	
   import	
   fish	
   feed	
   and/or	
   can	
   afford	
   to	
   buy	
  
commercial	
  fish	
  feed.	
  Due	
  to	
  the	
  limited	
  demand	
  for	
  commercial	
  feed,	
  prices	
  are	
  still	
  very	
  high.	
  
Thus,	
  extensive	
  small	
  fish	
  farmers	
  cannot	
  afford	
  to	
  buy	
  commercial	
  feed.	
  	
  	
  	
  

• Quality	
   not	
   standardized:	
   Commercial	
   fish	
   feed	
   is	
   not	
   standardized	
   and	
   thus	
   success	
   in	
  
production	
  is	
  not	
  guaranteed.	
  

• Low	
   availability	
   of	
   commercial	
   fish	
   feed:	
   Only	
   a	
   few	
   specialized	
   fish	
   feed	
   companies	
   exist	
   in	
  
selected	
  countries.	
  More	
  intensive	
  farmers	
  need	
  to	
  import	
  fish	
  feed.	
  	
  

• Ingredients	
   for	
   fish	
   feed	
   production	
   limited:	
   Fishmeal	
   and	
   oil	
   are	
   available	
   from	
   inland	
  
captures.	
  However,	
   production	
  of	
   inland	
   fisheries	
   has	
  declined	
   in	
   all	
   selected	
   countries.	
   Plant	
  
materials	
  (or	
  by-­‐products	
  from	
  agriculture	
  production)	
  exist.	
  However,	
  existing	
  volumes	
  are	
  not	
  
available	
  in	
  all	
  regions	
  (e.g.	
  in	
  order	
  to	
  produce	
  self-­‐made	
  fish	
  feed	
  on	
  the	
  farms).	
  

• Inland	
   fish	
   stocks	
   over-­‐exploited:	
   Production	
   of	
   inland	
   fisheries	
   goes	
   down	
   in	
   all	
   selected	
  
countries.	
  This	
   is	
  above	
  all	
  true	
  for	
  Nile	
  perch	
  with	
  the	
  effect	
  of	
   less	
  fish	
  offal	
  from	
  processing	
  
plants.	
   Nevertheless,	
   in	
   some	
   lakes	
   the	
   silver	
   fish	
   population	
   goes	
   up	
   due	
   to	
   a	
   decline	
   of	
  
predator	
  fish.	
  Silver	
  fish	
  is	
  traditionally	
  used	
  for	
  fishmeal	
  production.	
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Graph	
  2:	
  Bottlenecks	
  of	
  aquaculture	
  in	
  East	
  Africa 
 

 
Fish	
  Seed	
  

• Non-­‐certified	
  sources:	
  Available	
  fish	
  seed	
  is	
  not	
  always	
  from	
  certified	
  hatcheries.	
  Healthy	
  seed	
  
is	
  a	
  pre-­‐condition	
  for	
  successful	
  fish	
  farming.	
  	
  

• Insufficient	
  supply:	
  Produced	
  volumes	
  are	
  not	
  sufficient	
  to	
  cover	
  increasing	
  demand.	
  	
  
• Scattered	
  hatcheries:	
  Hatcheries	
  are	
  not	
  available	
   in	
  all	
  potential	
   fish	
   farming	
   regions.	
  Longer	
  

transports	
  will	
  lead	
  to	
  stress	
  for	
  fingerlings	
  and	
  higher	
  mortality	
  rates.	
  
	
  
Know-­‐how	
  

• Little	
   knowledge	
   of	
   farm	
   management:	
   Aquaculture	
   is	
   a	
   new	
   business	
   activity	
   and	
  
management	
  know-­‐how	
  on	
  farmer’s	
   level	
  often	
  not	
  given.	
  Basic	
  competences	
  like	
  selection	
  of	
  
the	
  right	
  production	
  site,	
  construction	
  of	
  ponds	
  (pond	
  gravity,	
  use	
  of	
  lime	
  and	
  red	
  soils	
  to	
  seal	
  
ponds,	
  use	
  of	
  liners)	
  or	
  selection	
  of	
  the	
  right	
  species	
  (e.g.	
  tilapia	
  and	
  African	
  catfish	
  in	
  low	
  lands	
  
or	
  trouts	
  in	
  highlands)	
  are	
  lacking.	
  	
  

• Little	
   knowledge	
   of	
   feeding	
   strategies:	
   Increase	
   of	
   natural	
   productivity	
   of	
   ponds	
   could	
   be	
  
possible	
  with	
   farm	
   feed	
   production	
  with	
   bought	
   in	
   ingredients	
   as	
  well	
   as	
   locally	
   grown	
   plant	
  
materials	
  (e.g.	
  Moringa	
  or	
  Leucocephala).	
  Only	
  a	
  few	
  experiences	
  exist	
  in	
  commercial	
  fish	
  feed	
  
production	
  (only	
  very	
  few	
  commercial	
  producers	
  are	
  engaged	
  in	
  aquaculture).	
  

• No	
  regional	
  development	
  plans:	
  Efficient	
   landscape	
  management	
   integrates	
  different	
  users	
  of	
  
natural	
  resources	
  like	
  water,	
  soils,	
  forests	
  etc.	
  in	
  order	
  to	
  establish	
  closed	
  nutrient	
  cycles,	
  create	
  
synergies	
   and	
   increase	
   economic	
   benefits	
   of	
   fish	
   farmers,	
   agricultural	
   farmers,	
   villagers	
   etc.	
  
following	
   the	
  overall	
   goal	
   to	
  establish	
   sustainable	
   (or	
  better	
   long	
   lasting)	
  business	
  models.	
   So	
  
far,	
   aquaculture	
   (like	
   agriculture)	
   is	
   perceived	
   as	
   a	
   singular	
   activity	
   and	
   not	
   integrated	
   in	
   a	
  
holistic	
  management	
  system	
  (e.g.	
  effluent	
  waters	
   from	
  ponds	
  can	
  be	
  used	
   for	
   irrigation,	
   farm	
  
manure	
   can	
  be	
  used	
   for	
   pond	
   fertilization,	
   afforestation	
   can	
  be	
  done	
  with	
  plants	
   suitable	
   for	
  
feed	
  production,	
  avoidance	
  of	
  soil	
  erosion	
  protects	
  water	
  bodies,	
  waste	
  water	
  treatment	
  keeps	
  
water	
  bodies	
  clean,	
  extensive/organic	
  aquaculture	
  protects	
   lakes	
  and	
   rivers	
  and	
  contribute	
   to	
  
needed	
  ecosystem	
  services	
  etc.).	
  

• Insufficient	
   extension	
   services:	
   In	
   all	
   selected	
   countries,	
   aquaculture	
   extension	
   services	
   have	
  
been	
   set	
   up,	
   but	
   the	
   number	
   of	
   trained	
   extension	
   officers	
   is	
   very	
   limited.	
   Extension	
   services	
  
have	
   been	
   set	
   up	
   around	
   hatcheries	
   (very	
   often	
   run	
   by	
   governmental	
   research	
   stations).	
  
Services	
  are	
  not	
  available	
  in	
  all	
  parts	
  of	
  the	
  country.	
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Water	
  
• Quality	
   not	
   always	
   appropriate:	
  Water	
   bodies	
   close	
   to	
   urban	
   areas,	
   villages	
   or	
  water	
   bodies	
  

affected	
   by	
   intensive	
   and/or	
   not	
   appropriate	
   agriculture	
   (either	
   by	
   pesticide	
   spraying	
   and	
  
contamination	
   of	
  water	
   or	
   by	
   causing	
   soil	
   erosion	
  with	
   the	
   negative	
   impact	
   on	
   lakes	
   or	
   river	
  
ecosystems).	
  	
  

• Supply	
  not	
  sufficient	
  over	
  the	
  year:	
  Aquaculture	
  activities	
  have	
  been	
  set	
  up	
  in	
  semi-­‐arid	
  areas	
  
(sometimes	
  due	
  to	
  subsidies)	
  where	
  water	
  is	
  scarce	
  and/or	
  not	
  available	
  throughout	
  the	
  year.	
  	
  

• Climate	
   change:	
   Saltwater	
   intrusion	
   due	
   to	
   rising	
   seawater	
   levels	
   affects	
   agriculture	
   and	
  
possibly	
  aquaculture	
  along	
  the	
  seacoast.	
  Rising	
  seawater	
  temperatures	
  have	
  shown	
  a	
  negative	
  
effect	
  on	
  macro-­‐algae	
  growth	
  in	
  Tanzania.	
  

	
  
Aquaculture	
  sector	
  

• Low	
   governmental	
   support:	
   In	
   some	
   cases,	
   subsidies	
   are	
   granted	
   but	
   sometimes	
   in	
   a	
   partly	
  
inefficient	
   way	
   (e.g.	
   stimulus	
   programme	
   in	
   Kenya).	
   But	
   overall	
   framework	
   conditions	
   are	
  
missing,	
   enforcement	
   of	
   regulations	
   and/or	
   implementation	
   of	
   national	
   sector	
   development	
  
plans	
  is	
  weak.	
  	
  

• No	
  (few)	
  private	
  sector	
  organizations:	
  Only	
   in	
  very	
   few	
  cases	
  are	
  private	
  sector	
  organisations	
  
such	
  as	
  Waficos	
  in	
  Uganda	
  engaged	
  in	
  the	
  organization	
  of	
  the	
  value	
  chain.	
  Donor	
  organizations	
  
are	
  interested	
  but	
  follow	
  different	
  objectives	
  like	
  income	
  generation,	
  food	
  security	
  etc,	
  but	
  not	
  
a	
  self-­‐sustaining	
  development	
  of	
  a	
  professional	
  aquaculture	
  sector.	
  	
  

• Missing	
  leadership:	
  in	
  some	
  countries	
  the	
  governmental	
  research	
  centres	
  for	
  aquaculture	
  have	
  
a	
  kind	
  of	
  leadership	
  function.	
  However,	
  all	
  in	
  all	
  neither	
  private	
  nor	
  governmental	
  organizations	
  
show	
  a	
  clear	
  leadership	
  in	
  aquaculture	
  development.	
  	
  

	
  
Value	
  chain	
  

• Scattered	
   production:	
   Fish	
   farms	
   are	
   not	
   concentrated	
   on	
   one	
   site	
   but	
   scattered	
   around	
   the	
  
country.	
   That	
   means	
   that	
   the	
   development	
   of	
   extension	
   services,	
   input	
   supply	
   or	
   the	
  
organisation	
  of	
  a	
  cool	
  chain	
  is	
  much	
  more	
  difficult.	
  	
  

• Offer	
   of	
   aquaculture	
   equipment	
   limited:	
   Aquaculture	
   equipment	
   like	
   UV	
   resistant	
   liners	
   (if	
  
needed),	
   gears,	
   aeration	
   systems	
   for	
   hatcheries,	
   live	
   fish	
   transport	
   systems	
   (application	
   of	
  
oxygen)	
   or	
   water	
   quality	
   testing	
   kits	
   (oxygen,	
   pH,	
   ammonia,	
   nitrite,	
   carbon	
   dioxide,	
   salinity,	
  
turbidity	
  etc.)	
  is	
  missing.	
  	
  

• Few	
  cold	
   storage	
  and	
  processing	
  plants:	
   The	
  number	
  and	
   regional	
  availability	
  of	
   cold	
   storage	
  
and	
  primary	
  processing	
  plants	
   is	
   low	
  as	
   is	
   the	
  number	
  of	
   certified	
   ice	
   factories	
  and	
   trucks	
   for	
  
refrigerated	
   transport	
   of	
   fish.	
   The	
   combination	
   of	
   long	
   distances	
   to	
   markets	
   and	
   processing	
  
plants	
  as	
  well	
  as	
  the	
  bad	
  road	
  infrastructure	
  leads	
  to	
  post-­‐harvest	
  losses	
  and	
  lower	
  qualities.	
  

• Few	
   approved	
   seafood	
   exporters:	
   Fish	
   needs	
   to	
   be	
   processed	
   as	
   soon	
   as	
   possible	
   after	
  
harvesting.	
  In	
  regard	
  to	
  development	
  of	
  export	
  business	
  the	
  low	
  number	
  of	
  approved	
  seafood	
  
processors	
  limits	
  export	
  business	
  opportunities.	
  

• Lack	
  of	
  private	
  investments:	
  In	
  spite	
  of	
  the	
  fact	
  that	
  market	
  demand	
  is	
  growing	
  strongly,	
  private	
  
investors	
  are	
  reluctant	
  to	
  invest	
  in	
  the	
  aquaculture	
  sector.	
  The	
  many	
  bottlenecks	
  identified	
  let	
  
aquaculture	
  business	
   fail	
  after	
   the	
  risk	
  analysis.	
  Risks	
   (including	
  corruption,	
   land	
  tenure	
   issues	
  
and	
  other	
  bureaucratic	
  bottlenecks)	
  are	
  too	
  high.	
  

• Landlocked	
   countries	
   (airfreight):	
   In	
   organic	
   food	
   systems	
   some	
   private	
   certification	
   bodies	
  
(e.g.	
  Bio	
  Suisse	
  in	
  Switzerland	
  where	
  a	
  good	
  market	
  for	
  organic	
  seafood	
  has	
  been	
  established)	
  
do	
  not	
  certify	
  products	
  transported	
  by	
  airfreight	
  as	
  organic.	
  Also	
  in	
  conventional	
  markets	
  some	
  
retailers	
  (e.g.	
  Casino	
  in	
  France)	
  take	
  into	
  consideration	
  the	
  carbon	
  footprint	
  of	
  a	
  product	
  along	
  
the	
   complete	
   lifecycle.	
   Airfreight	
   leads	
   immediately	
   to	
   a	
   significant	
   increase	
   of	
   the	
   carbon	
  
footprint.	
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4.1.2. Opportunities	
  

The	
   mentioned	
   opportunities	
   are	
   currently	
   drivers	
   of	
   the	
   conventional	
   aquaculture	
   production.	
  
Nevertheless,	
  any	
  organic	
  aquaculture	
  project	
  needs	
  to	
  take	
  these	
  opportunities	
  into	
  consideration.	
  	
  
	
  
Market	
  

• Low	
   capita	
   consumption:	
   Fish	
   consumption	
   is	
   far	
   too	
   low	
   in	
   selected	
   East	
   African	
   countries	
  
(even	
  in	
  Tanzania).	
  	
  

• Domestic	
   demand	
   growing:	
   As	
   a	
   consequence	
   of	
   the	
   low	
   per	
   capita	
   consumption,	
   the	
  
increasing	
  population	
  and	
  the	
  overexploitation	
  of	
  wild	
  fish	
  stocks	
  in	
  inland	
  waters	
  the	
  demand	
  
for	
  fish	
  from	
  aquaculture	
  is	
  growing	
  strongly.	
  	
  

• Support	
   for	
   aquaculture	
   to	
   support	
   the	
   gap:	
   Donor	
   organizations	
   as	
   well	
   as	
   governmental	
  
organizations	
  have	
  identified	
  aquaculture	
  to	
  fill	
  the	
  increasing	
  gap	
  between	
  supply	
  and	
  demand.	
  
According	
   to	
   their	
   analysis	
   a	
   well-­‐integrated	
   aquaculture	
   system	
   creates	
   resilience,	
   better	
  
resource	
  use	
  and	
  higher	
  income.	
  

Lakes/water	
  bodies	
  
• Cage	
  aquaculture:	
  An	
  unexploited	
  potential	
  for	
  cage	
  aquaculture	
  exists	
  in	
  most	
  of	
  the	
  countries.	
  

Politically,	
  cage	
  culture	
  is	
  strongly	
  promoted	
  due	
  to	
  the	
  high	
  production	
  output	
  in	
  comparison	
  
to	
   extensive	
   pond	
   culture	
   systems.	
   However,	
   intensive	
   cage	
   culture	
   is	
   very	
   limited	
   in	
   natural	
  
water	
  bodies	
  as	
  the	
  carrying	
  capacity	
   limits	
  the	
   intensity	
   level	
  on	
  one	
  farm	
  at	
  one	
   lake	
  site	
  as	
  
well	
  as	
  the	
  number	
  of	
  farms	
  in	
  one	
  lake	
  or	
  water	
  reservoir.	
  	
  	
  

• Inland	
  fisheries	
  exploited:	
  As	
  already	
  said,	
  catches	
  of	
  Nile	
  perch	
  and	
  other	
  fishes	
  are	
  declining	
  
due	
   to	
   bad	
   fishery	
   management,	
   insufficient	
   awareness,	
   raising	
   and	
   missing	
   actions	
   against	
  
illegal	
   fisheries	
   (e.g.	
   by	
   investing	
   in	
   patrol	
   boats	
   and	
   guards).	
   Thus,	
   opportunities	
   for	
  
aquaculture	
  are	
  growing.	
  Aquaculture	
   in	
   lakes	
   is	
  controllable	
   in	
   regard	
  to	
  production	
  volumes	
  
but	
  needs	
  also	
  protection	
  against	
  robberies	
  (which	
  is	
  in	
  particular	
  common	
  in	
  countries	
  with	
  a	
  
high	
  share	
  of	
  poor	
  people).	
  

• Regions	
  with	
  good	
  water	
  supply:	
  In	
  particular	
  in	
  Tanzania	
  and	
  Uganda	
  regions	
  with	
  a	
  very	
  good	
  
water	
  supply	
  are	
  given,	
  which	
  allows	
  for	
  aquaculture	
  production.	
  	
  

	
  
Global	
  demand	
  	
  

• Approved	
  seafood	
  exporters:	
  Export	
  to	
  Europe	
  (the	
  main	
  market	
  for	
  organic	
  seafood)	
  requires	
  
EU	
  approval.	
   In	
  Tanzania,	
  Kenya	
  and	
  Uganda	
  a	
  number	
  of	
  seafood	
  exporters	
  are	
  on	
  the	
   list	
  of	
  
approved	
  seafood	
  exporters.	
  The	
  number	
  is	
  limited	
  but	
  principally	
  some	
  exporters	
  are	
  available.	
  
Due	
  to	
  the	
  declining	
  production	
  of	
  capture	
  fisheries,	
  some	
  processing	
  plants	
  are	
  not	
  utilizing	
  the	
  
full	
  capacity.	
  

• Growing	
  demand:	
  Seafood	
  demand	
  is	
  on	
  the	
  rise	
  globally.	
  Due	
  to	
  declining	
  wild	
  fish	
  catches	
  all	
  
over	
   the	
  world,	
   aquaculture	
   is	
   increasing	
   year	
   by	
   year.	
   In	
   some	
   years,	
   fish	
   from	
   aquaculture	
  
production	
  will	
  exceed	
  volumes	
  from	
  capture	
  fisheries.	
  	
  

	
  
Aquaculture	
  production	
  

• Low	
  production	
  intensity:	
  The	
  prevailing	
  extensive	
  production	
  intensity	
  (low	
  input	
  aquaculture)	
  
facilitates	
   conversion	
   to	
   organic	
   aquaculture	
   to	
   a	
   certain	
   extent.	
   However,	
   one	
   should	
   not	
  
forget	
   that	
   the	
   low	
   production	
   intensity	
   is	
   the	
  manifestation	
   of	
   the	
   premature	
   development	
  
stage	
  of	
  aquaculture	
  in	
  East	
  African	
  countries.	
  

• Macro-­‐algae	
   exports	
   (Tanzania):	
   Tanzania	
   belongs	
   to	
   the	
   leading	
   export	
   nations	
   for	
   macro-­‐
algae.	
  A	
  market	
  for	
  organic	
  macro-­‐algae	
  exists	
  in	
  Europe	
  and	
  elsewhere	
  (used	
  in	
  cosmetics	
  and	
  
in	
  food	
  products).	
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• Shrimp	
  exports	
  (Tanzania):	
  One	
  company	
  has	
  experience	
  in	
  shrimp	
  production	
  and	
  export.	
  The	
  
company	
   has	
   set	
   up	
   hatchery	
   and	
   grows	
   out	
   ponds.	
   However,	
   shrimp	
   feed	
   needs	
   to	
   be	
  
imported.	
  	
  

• Fishmeal	
  regionally	
  available:	
  In	
  most	
  of	
  the	
  selected	
  countries	
  fishmeal	
  can	
  be	
  obtained	
  from	
  
silverfish	
  production	
  and/or	
  offal	
  from	
  processing	
  of	
  inland	
  fish	
  catches.	
  In	
  Kenya	
  and	
  Tanzania,	
  
offal	
  from	
  marine	
  fisheries	
  is	
  available	
  in	
  addition.	
  	
  

• Local	
   fish	
   feeding	
   strategies:	
   In	
   Uganda	
   and	
   Kenya,	
   systems	
   have	
   been	
   developed	
   to	
   use	
  
Moringa	
  and	
  Leucocephala	
  as	
  an	
  affordable	
  source	
  of	
  protein.	
  Those	
  shrubs	
  and	
  trees	
  grow	
  in	
  
many	
  parts	
  of	
  East	
  African	
  countries.	
  

	
  
Graph	
  3:	
  Opportunities	
  in	
  East	
  African	
  aquaculture 

 

	
  
Others	
  

• Key	
  for	
  solutions:	
  In	
  many	
  lakes	
  (as	
  well	
  as	
  in	
  coastal	
  areas)	
  different	
  stakeholders	
  want	
  to	
  use	
  
the	
  natural	
  heritage	
  for	
  different	
  purposes.	
  Conservation	
  of	
  the	
  water	
  system	
  and	
  lakes	
  is	
  in	
  the	
  
interest	
  of	
  the	
  tourism	
  sector	
  and	
  it	
  is	
  also	
  important	
  to	
  keep	
  the	
  ecosystem	
  services	
  the	
  water	
  
system	
   offers.	
   Expansion	
   for	
   example	
   of	
   intensive	
   cage	
   culture	
   on	
   lakes	
   contradicts	
   the	
  
conservation	
  of	
  the	
  natural	
  heritage.	
  Compromises	
  have	
  to	
  be	
  developed	
  in	
  order	
  to	
  maintain	
  
the	
  ecosystem	
  services	
  on	
  the	
  one	
  hand	
  and	
  to	
  allow	
  for	
  utilization	
  of	
  the	
  natural	
  resources	
  to	
  a	
  
certain	
  extent	
  (organic	
  aquaculture	
  can	
  contribute	
  to	
  such	
  compromises	
  as	
  shown	
  in	
  agriculture	
  
very	
  often).	
  

• Donor	
  organizations:	
  In	
  the	
  context	
  of	
  food	
  security	
  and	
  protein	
  supply	
  for	
  human	
  consumption	
  
many	
  donor	
  organizations	
  support	
  aquaculture	
  development	
  in	
  East	
  African	
  countries.	
  

• International	
  research	
  organizations:	
  Various	
  research	
  organizations	
  are	
  active	
  in	
  the	
  region.	
  A	
  
network	
   platform	
   for	
   sustainable	
   aquaculture	
   has	
   been	
   established	
  with	
   the	
   support	
   of	
   such	
  
organizations78.	
  
 
 
 
 

                                                
78	
  http://www.sarnissa.org/HomePage	
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4.2. Organic	
  agriculture	
  sector	
  
	
  

Stakeholders	
   in	
   organic	
   agriculture	
   (including	
   farmers)	
   are	
   potential	
   suppliers	
   of	
   organic	
   fish	
   feed,	
  
partners	
   for	
   fish	
   farmers	
   in	
   regional	
  marketing	
   and	
   last	
   but	
   not	
   least	
   promoters	
   of	
   the	
   organic	
   food	
  
production	
   concept.	
   Thus,	
   stakeholders	
   for	
   the	
   organic	
   agriculture	
   sector	
   should	
   be	
   involved	
   in	
   the	
  
development	
  of	
  organic	
  aquaculture	
  projects.	
  	
  	
  
	
  

Graph	
  4:	
  Own	
  compilation	
  of	
  FiBL/IFOAM	
  production	
  data	
  2011-­‐201379	
  
	
  

Organic	
  farmland	
  area	
  in	
  hectare	
  2011-­‐2013	
   Farmers	
  

	
   2011	
   2012	
   2013	
   2013	
  
Burundi	
   23,00	
   350,00	
   550,00	
   36	
  
Kenya	
   2188,00	
   4842,00	
   4969,00	
   12647	
  
Rwanda	
   536,00	
   3600,00	
   3705,00	
   876	
  
Tanzania	
   85366,00	
   72665,00	
   115022,00	
   145430	
  
Uganda	
   187893,00	
   228419,00	
   228419,00	
   188625	
  
Source:	
  FiBL	
  World	
  of	
  Organic	
  Agriculture	
  2013	
  
	
  
The	
  table	
  shows	
  that	
  Uganda	
  and	
  Tanzania	
  have	
  by	
  far	
  the	
  largest	
  organic	
  farming	
  areas	
  in	
  selected	
  East	
  
African	
   countries	
  whereas	
   the	
  organic	
   farming	
  area	
   in	
  Kenya	
  and	
  Rwanda	
   is	
   significantly	
   smaller.	
   The	
  
organic	
  farming	
  area	
  in	
  Burundi	
  is	
  negligible.	
  Unlike	
  Tanzania	
  and	
  Uganda,	
  Burundi’s	
  organic	
  agriculture	
  
sector	
  cannot	
  contribute	
  to	
  supply	
  certified	
  organic	
  feed	
  ingredients	
  for	
  organic	
  fish	
  feed	
  production.	
  	
  
	
  
In	
  Tanzania,	
  more	
  than	
  100,000	
  small	
  farmers	
  are	
  certified	
  organic,	
  in	
  Uganda	
  nearly	
  200,000	
  farmers.	
  
The	
   likeability	
   that	
   from	
   those	
   organic	
   agricultural	
   farmers	
   some	
   have	
   already	
   fish	
   ponds	
   and	
   are	
  
interested	
  to	
  invest	
  in	
  organic	
  fish	
  farming	
  and/or	
  have	
  suitable	
  production	
  sites	
  for	
  aquaculture	
  is	
  quite	
  
high.	
   In	
   co-­‐operation	
  with	
   organic	
   farmers	
   association	
   a	
   survey	
   could	
   be	
   done	
   in	
   order	
   to	
   get	
   better	
  
insight. 
 
In	
  Tanzania	
  and	
  Uganda	
  a	
  significant	
  part	
  of	
  the	
  organic	
  farming	
  area	
  is	
  for	
  organic	
  cotton	
  production.	
  In	
  
particular,	
  organic	
  cotton	
  growers	
  in	
  Tanzania80	
  produce	
  a	
  number	
  of	
  other	
  crops,	
  which	
  are	
  suitable	
  for	
  
fish	
   feed	
   production	
   (or	
   at	
   least	
   by-­‐products	
   of	
   these	
   crops)81.	
   While	
   organic	
   cotton	
   has	
   a	
   good	
  
international	
  market,	
   other	
   crops	
   in	
   the	
   cotton	
   crop	
   rotation	
  often	
  needs	
   to	
  be	
   sold	
   in	
   local	
  markets	
  
without	
   an	
   organic	
   premium.	
   The	
  development	
   of	
   a	
   regional	
   organic	
   feed	
   ingredients	
   business	
   could	
  
help	
   to	
   improve	
  the	
  economic	
  return	
   for	
  organic	
  agricultural	
   farmers.	
  Assumingly,	
   in	
  semi-­‐arid	
  cotton	
  
growing	
  areas	
  fish	
  farming	
  will	
  not	
  have	
  a	
  sufficient	
  water	
  supply.	
  Thus,	
  organic	
  cotton	
  growers	
  will	
  not	
  
start	
  fish	
  farming	
  on	
  their	
  own.	
  
	
  
In	
  Tanzania,	
  Naturland	
  certified	
  sustainable	
   inland	
   fisheries	
  can	
  not	
  only	
  offer	
   fish	
  offal	
   from	
  certified	
  
sustainable	
   fisheries	
   but	
   also	
   processing	
   services	
   from	
   their	
   certified	
   and	
   approved	
   fish	
   processing	
  
plants	
  at	
  Lake	
  Victoria	
  (e.g.	
  Vicfish	
  in	
  Bukoba).	
  
	
  

                                                
79	
  Certified	
  organic	
  wild	
  collection	
  is	
  not	
  included	
  in	
  the	
  given	
  figures.	
  
80	
  According	
  to	
  Textile	
  Exchange	
  organic	
  cotton	
  production	
  area	
  in	
  2012:	
  Tanzania	
  (>20.000	
  ha)	
  and	
  Uganda	
  (<	
  4,000	
  ha);	
  	
  
81	
  A	
  typical	
  organic	
  crop	
  rotation	
  with	
  cotton	
  in	
  Tanzania	
  is:	
  cotton	
  (1st	
  year),	
  sesame/maize/safflower	
  (2nd	
  year)	
  and	
  pulses	
  (3rd	
  
year).	
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In	
  regard	
  to	
  marketing,	
  no	
  cold	
  chains	
  for	
  organic	
  food	
  products	
  are	
  in	
  place.	
  Nevertheless,	
  organic	
  fish	
  
farmers	
  are	
  asked	
  to	
  join	
  hands	
  with	
  organic	
  agricultural	
  farmers	
  in	
  regard	
  to	
  joint	
  regional	
  marketing	
  
concepts	
  (e.g.	
  hotels,	
  restaurants,	
  high-­‐end	
  retailers).	
  
	
  

4.3. Opportunities	
  for	
  organic	
  aquaculture	
  projects	
  	
  
 
After	
   assessment	
   of	
   all	
   data	
   the	
   authors	
   see	
   limited	
   perspectives	
   for	
   the	
   development	
   of	
   organic	
  
aquaculture	
   projects	
   in	
   East	
   African	
   countries.	
   The	
   following	
   principle	
   arguments	
   stand	
   against	
   a	
  
successful	
  initiation	
  of	
  organic	
  aquaculture	
  projects	
  (besides	
  some	
  technical	
  constraints):	
  
	
  

• The	
   aquaculture	
   sector	
   is	
   still	
   in	
   its	
   infancy	
   in	
   all	
   selected	
   countries.	
   Experiences	
   with	
  
aquaculture	
   are	
   limited	
   and,	
   often,	
   basic	
   preconditions	
   for	
   the	
   development	
   of	
   (organic)	
   fish	
  
supply	
  chains	
  are	
  not	
  given.	
  Private	
  sector	
  investments	
  are	
  low,	
  due	
  to	
  the	
  high	
  risk	
  potential	
  in	
  
aquaculture.	
  

• Governmental	
  and/or	
  donor	
  support	
  will	
  focus	
  on	
  increasing	
  production	
  intensity	
  in	
  aquaculture	
  
in	
   East	
   Africa	
   in	
   order	
   to	
   contribute	
   to	
   a	
   better	
   fish	
   supply.	
   Production	
   systems	
   like	
   the	
   (low	
  
input)	
  organic	
  aquaculture	
  system	
  with	
  significantly	
  lower	
  yields	
  will	
  not	
  be	
  high	
  on	
  the	
  agenda.	
  
Positive	
  effects	
  of	
  a	
  long	
  lasting	
  organic	
  production	
  system	
  will	
  be	
  seen	
  only	
  after	
  experiencing	
  
the	
  negative	
  impact	
  of	
  high-­‐input	
  intensive	
  aquaculture.	
  	
  

• The	
  very	
  small	
  emerging	
  market	
  for	
  organic	
  food	
  in	
  selected	
  East	
  African	
  countries	
  is	
  not	
  strong	
  
enough	
   to	
   push	
   the	
   development	
   of	
   organic	
   aquaculture.	
   In	
   all	
   emerging	
   organic	
   markets,	
  
animal	
  products	
  and	
  in	
  particular	
  fresh	
  products	
  or	
  products	
  relying	
  on	
  a	
  cool	
  chain	
  come	
  at	
  a	
  
later	
  stage	
  of	
  the	
  organic	
  market	
  development.	
  	
  

• Organic	
  aquaculture	
  projects	
  outside	
  of	
  Europe	
  (basically	
  in	
  Latin	
  America	
  and	
  Asia)	
  have	
  been	
  
driven	
   by	
   a	
  market	
   demand.	
   However,	
   African	
   catfish	
   and	
   tilapia	
   –	
   the	
  main	
   species	
   in	
   East	
  
African	
  countries	
  -­‐	
  are	
  not	
  on	
  demand	
  in	
  organic	
  markets	
  in	
  Europe.	
  	
  

	
  
The	
  authors	
  lay	
  stress	
  upon	
  the	
  point	
  to	
  give	
  a	
  clear	
  picture	
  on	
  the	
  current	
  situation	
  and	
  not	
  to	
  neglect	
  
existing	
  bottlenecks	
   in	
   conventional	
   aquaculture	
  as	
  well	
   as	
   in	
   regard	
   to	
  push	
  development	
  of	
  organic	
  
aquaculture	
  projects.	
  	
  
 
In	
  spite	
  of	
   the	
  many	
  bottlenecks	
   identified,	
   there	
   is	
  a	
  certain	
  potential	
   to	
  start	
  organic	
  aquaculture	
   in	
  
some	
   selected	
   countries.	
   In	
   the	
   following	
   graph	
   5	
   a	
   SWOT	
   analyses	
   has	
   been	
   done	
   without	
  
differentiation	
   between	
   East	
   African	
   countries.	
   Mentioned	
   aspects	
   are	
   valid	
   in	
   all	
   countries	
   and	
  
combine	
   strengths	
   and	
   weaknesses	
   of	
   conventional	
   aquaculture	
   with	
   requirements	
   for	
   organic	
  
aquaculture	
  production.	
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Graph	
  5:	
  SWOT	
  Analyses	
  assessing	
  the	
  potential	
  for	
  organic	
  aquaculture	
  in	
  EA	
  

 

4.3.1. Brief	
  comparison	
  of	
  selected	
  countries	
  

In	
  order	
  to	
  understand	
  differences	
  between	
  selected	
  countries	
  a	
  comparison	
  has	
  been	
  done	
  based	
  on	
  
given	
  data	
  as	
  well	
  as	
  a	
  simple	
  ranking82.	
  	
  
	
  
In	
  Uganda	
   and	
   Kenya	
   the	
   best	
   perspectives	
   are	
   seen	
   for	
   the	
   development	
   of	
   an	
   organic	
   aquaculture	
  
project,	
  which	
   targets	
   regional	
  markets.	
   In	
  Kenya,	
  Tanzania	
  and	
  Uganda	
   inland	
   fisheries	
  and	
   in	
  Kenya	
  
and	
  Tanzania	
  marine	
  fisheries	
  are	
  potential	
  sources	
  of	
  fishmeal	
  and	
  fish	
  oil.	
  In	
  Tanzania,	
  Naturland	
  has	
  
certified	
  a	
  number	
  of	
  Nile	
  perch	
  fisheries83.	
  Suitability	
  of	
  all	
  other	
   fisheries	
   (in	
  particular	
  of	
  silver	
   fish)	
  
needs	
  to	
  be	
  assessed.	
  If	
  not,	
  fish	
  (or	
  offal)	
  cannot	
  be	
  used	
  as	
  a	
  source	
  for	
  organic	
  fish	
  feed	
  production.	
  
	
  
Only	
  in	
  Kenya	
  and	
  Tanzania	
  opportunities	
  for	
  organic	
  mariculture	
  exist	
  (aquaculture	
  in	
  seawater	
  along	
  
the	
  coastline	
   like	
  milkfish,	
   shrimps	
  and	
  macro-­‐algae).	
   In	
  Tanzania,	
  experiences	
  with	
  export	
  orientated	
  
aquaculture	
  production	
  exist	
  already	
   (above	
  all	
  macro-­‐algae	
  and	
  one	
  shrimp	
  exporter).	
  Both	
  products	
  
are	
  in	
  demand	
  in	
  organic	
  markets	
  in	
  Europe.	
  	
  
	
  

                                                
82	
  0=not	
  existent;	
  1=low;	
  2=middle;	
  3=	
  high	
  
83	
   Naturland	
   certifies	
   sustainable	
   Nile	
   Perch	
   fisheries	
   at	
   Lake	
   Victoria.	
   Certified	
   companies	
   have	
   no	
   experience	
   in	
   organic	
  
aquaculture	
  but	
  their	
  processing	
  plants	
  are	
  inspected	
  and	
  certified	
  and	
  could	
  be	
  used	
  for	
  processing	
  of	
  organically	
  farmed	
  fish.	
  
Offal	
  from	
  this	
  factories	
  could	
  be	
  used	
  for	
  organic	
  fish	
  feed	
  production.	
  

STRENGTHS	
   WEAKNESSES	
  
- Extensive	
  production	
  (“close	
  to	
  organic”)	
  
- Main	
  species	
  herbivore	
  (except	
  A.	
  catfish)	
  
- Variety	
  of	
  marketable	
  species	
  
- Feed	
  ingredients	
  regionally	
  available	
  (except	
  

soybean,	
  including	
  fish	
  meal)	
  
- Manure	
  from	
  extensive	
  livestock	
  production	
  
- Approved	
  seafood	
  exporters	
  (global	
  markets)	
  
- Organic	
  agriculture	
  offers	
  synergies	
  
- First	
  experiences	
  with	
  aquaculture	
  exports	
  

(macro-­‐algae,	
  shrimp)	
  
	
  

- Scattered	
  production	
  
- Infancy	
  stage	
  of	
  aquaculture	
  
- Extension	
  services	
  only	
  partially	
  available	
  
- Non-­‐compliances	
  in	
  regard	
  to	
  fish	
  seed	
  

(hormones)	
  
- Economic	
  feasibility	
  of	
  organic	
  fish	
  production	
  

not	
  secure	
  
- No	
  organic	
  fish	
  seed/fish	
  feed	
  available	
  
- No	
  local/regional	
  market	
  for	
  organic	
  seafood	
  
- No	
  cool	
  chain,	
  few	
  processing	
  plants	
  
- Lack	
  of	
  private	
  investments	
  
- Government/donor	
  driven	
  sector	
  

OPPORTUNITIES	
   THREATS	
  
- Growing	
  demand	
  for	
  fish	
  (domestic)	
  
- Growing	
  demand	
  for	
  organic	
  seafood	
  

(export)	
  
- Sustainable	
  seafood	
  consumption	
  increasing	
  
- Seafood	
  is	
  seen	
  as	
  healthier	
  than	
  meat	
  
- Sustainable	
  capture	
  fisheries	
  existing	
  
- International	
  donor	
  organisations	
  interested	
  

in	
  aquaculture	
  
- User	
  conflicts	
  (coastal	
  areas,	
  mangrove	
  areas	
  

and	
  inland	
  waters/lakes)	
  

- Global	
  demand	
  decreasing	
  (recession)	
  
- Import	
  requirements	
  for	
  organic	
  seafood	
  
- Population	
  growth	
  drives	
  intensive	
  

aquaculture	
  production	
  (raceways,	
  cage	
  
culture	
  etc.)	
  

- Climate	
  change	
  (e.g.	
  salt	
  water	
  intrusion,	
  
increase	
  of	
  marine	
  water	
  temperature)	
  

- Freshwater	
  pollution	
  due	
  to	
  urbanization	
  
- Impact	
  of	
  strong	
  erosion	
  (bad	
  agriculture	
  

practice)	
  on	
  water	
  ecosystems	
  
- GMO	
  feed	
  ingredients	
  (e.g.	
  cotton)	
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In	
   Burundi	
   and	
   Rwanda,	
   a	
   minimal	
   infrastructure	
   for	
   the	
   aquaculture	
   sector	
   is	
   missing	
   as	
   well	
   as	
   a	
  
supportive	
  governmental	
  framework.	
  Organic	
  aquaculture	
  projects	
  will	
  be	
  more	
  difficult	
  to	
  establish.	
  
 

Graph	
  6:	
  Country	
  ranking	
  in	
  regard	
  to	
  opportunities	
  for	
  organic	
  aquaculture	
  
  

*	
  All	
  production	
  figures	
  from	
  2011;	
  **	
  without	
  seaweed	
  of	
  about	
  700	
  t;	
  ***	
  data	
  from	
  2003	
  
 

4.3.2. Potential	
  for	
  domestic	
  market	
  strategy	
  

Organic	
   tilapia	
   production	
   in	
   ponds	
   and	
   net	
   cages	
   can	
   be	
   done	
   technically	
   in	
   East	
   African	
   countries	
  
targeting	
   sales	
   in	
   the	
   domestic/regional	
   markets	
   (see	
   detailed	
   assessment	
   of	
   compliances	
   with	
  
standards	
  in	
  chapter	
  7).	
  The	
  most	
  realistic	
  option	
  is	
  organic	
  tilapia	
  production	
  in	
  earthen	
  ponds.	
  	
  
	
  
However,	
  two	
  organic	
  standard	
  requirements	
  would	
  need	
  regional	
  adaptation.	
  The	
  use	
  of	
  hormones	
  is	
  
not	
  allowed	
  in	
  organic	
  aquaculture.	
  As	
  a	
  consequence	
  hand	
  sexing	
  needs	
  to	
  be	
  done	
  in	
  order	
  to	
  get	
  all	
  
male	
   fingerlings	
   for	
   tilapia	
   production	
   in	
   ponds.	
   Hand	
   sexing	
   is	
   unreliable	
   and	
   endangers	
   economic	
  
feasibility.	
   Alternatively,	
   tilapia	
   can	
   be	
   raised	
   in	
   polyculture	
   with	
   African	
   catfish84.	
   Mixed	
   sex	
   tilapia	
  
stocks	
  will	
  then	
  be	
  controlled	
  by	
  African	
  catfish	
  and	
  overcrowding	
  of	
  tilapia	
  can	
  be	
  avoided.	
  However,	
  
production	
  of	
  African	
  catfish	
  fingerlings	
  needs	
  the	
  use	
  of	
  hormones	
  too.	
  Also,	
  organic	
  pond	
  aquaculture	
  
would	
  rely	
  on	
  a	
  regular	
  source	
  of	
  animal	
  manure	
  from	
  extensive	
  livestock	
  production.	
  	
   	
  
	
  

• Standard	
  adaptation	
  needed:	
   	
  	
  
	
   	
  
a)	
  Accept	
  manure	
  from	
  extensive	
  livestock	
  production	
  for	
  fertilization	
  of	
  organic	
  fish	
  ponds	
  (and	
  
develop	
   alternative	
   strategies	
   for	
   pond	
   fertilization	
   with	
   plant	
   materials,	
   compost,	
   self-­‐made	
  
Bokashi85	
  etc.).	
   	
  	
  

                                                
84	
  1,000	
  to	
  2,000	
  African	
  catfish	
  per	
  10,000	
  tilapia.	
  
85	
   Bokashi	
   is	
   fermented	
   organic	
   material	
   made	
   from	
   EM	
   (=effective	
   microorganisms),	
   molasses,	
   water	
   and	
   an	
   inexpensive	
  
organic	
  (high	
  carbon)	
  material	
  such	
  as	
  rice	
  or	
  wheat	
  bran,	
  sawdust,	
  dried	
  leaves,	
  kitchen	
  waste,	
  fish	
  offal	
  etc..	
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b)	
  Allow	
  the	
  use	
  of	
  hormones	
  in	
  African	
  catfish	
  production	
  provided	
  that	
  the	
  hormones	
  are	
  taken	
  
from	
  catfish	
  own	
  glands	
  and	
  that	
  the	
  catfish	
  itself	
  will	
  not	
  be	
  sold	
  as	
  organic	
  catfish.	
  	
   	
  
	
  

Organic	
  tilapia	
  production	
  in	
  net	
  cages	
  on	
  lakes	
  is	
  technically	
  viable.	
  No	
  problems	
  with	
  hormones	
  exist	
  
as	
  tilapia	
  cannot	
  complete	
  reproduction	
  cycle	
  in	
  cages	
  (no	
  bottom	
  for	
  fish	
  eggs).	
  However,	
  cage	
  culture	
  
relies	
  on	
  100%	
  external	
  feeding.	
  Unlike	
  in	
  earthen	
  ponds,	
  lakes	
  or	
  water	
  reservoirs	
  are	
  poor	
  in	
  nutrients	
  
and	
  natural	
  productivity	
  (plankton)	
  cannot	
  be	
  increased	
  by	
  fertilization.	
  Thus,	
  successful	
  tilapia	
  farming	
  
would	
  rely	
  on	
  commercial	
  fish	
  feed	
  (floating	
  pellets)	
  in	
  organic	
  quality.	
  Such	
  a	
  feed	
  is	
  not	
  available	
  and	
  
would	
  have	
  to	
  be	
  imported	
  and	
  would	
  lead	
  to	
  a	
  significant	
  increase	
  of	
  production	
  costs.	
  	
  
	
  
Before	
   starting	
   either	
   an	
   organic	
   tilapia	
   production	
   in	
   a	
   pond	
   and/or	
   in	
   net	
   cages	
   trials	
   are	
  
recommended	
   in	
   order	
   to	
   calculate	
   the	
   economic	
   feasibility,	
   to	
   overcome	
   cost	
   drivers	
   like	
   imported	
  
organic	
   fish	
   feed	
  by	
  developing	
   fish	
   feed	
   (floating	
  pellets)	
   from	
  regional	
  production	
  and	
  by	
   improving	
  
“organic”	
  fertilization	
  strategies	
  in	
  earthen	
  ponds.	
  	
  
	
  
At	
   the	
   same	
   time,	
   interested	
   parties	
   have	
   to	
   identify	
   potential	
   sales	
   channels	
   for	
   organic	
   tilapia.	
  
Without	
  a	
  market	
  for	
  organic	
  tilapia	
  offering	
  a	
  higher	
  price	
  for	
  organic	
  aquaculture	
  of	
  tilapia	
  will	
  not	
  be	
  
possible	
  in	
  the	
  mid	
  to	
  long	
  run.	
  In	
  case	
  a	
  market	
  can	
  be	
  identified	
  and/or	
  developed	
  (for	
  example	
  in	
  the	
  
context	
   of	
   the	
   tourism	
   sector,	
   high-­‐end	
   hotels,	
   lodges	
   close	
   to	
   lakes	
   etc.)	
   site	
   selection	
   is	
   of	
   utmost	
  
importance.	
  	
  
	
  
Besides	
  selection	
  criteria	
   for	
  aquaculture	
   in	
  general,	
   like	
  quality	
  and	
  availability	
  of	
  water,	
   type	
  of	
  soils	
  
for	
  pond	
  aquaculture,	
  availability	
  of	
  fish	
  seed,	
  and	
  production	
  close	
  to	
  markets	
  and/or	
  linked	
  to	
  a	
  cold	
  
storage	
   chain	
   (if	
   possible)	
   etc.,	
   specific	
   criteria	
   for	
   organic	
   aquaculture	
   need	
   to	
   be	
   taken	
   into	
  
consideration.	
   In	
  pond	
  aquaculture	
   “organic	
  ponds”	
   shouldn’t	
   be	
   scattered.	
  On	
   the	
   contrary	
   “organic	
  
clusters”	
  are	
  needed.	
  On	
  the	
  one	
  side,	
  organic	
  aquaculture	
  clusters	
  are	
  better	
   to	
  manage	
  and	
  offer	
  a	
  
number	
  of	
  cost	
  reducing	
  advantages.	
  On	
  the	
  other	
  side,	
  the	
  risk	
  of	
  mixing	
  organic	
  and	
  non-­‐organic	
  fish,	
  
or	
  the	
  risk	
  that	
  conventional	
  inputs	
  are	
  used	
  in	
  organic	
  ponds	
  etc.	
  is	
  much	
  lower.	
  In	
  addition,	
  any	
  source	
  
of	
   contamination	
   (including	
   plant	
  materials	
   from	
   nearby	
   agricultural	
   farms,	
   waste	
   water	
   from	
   urban	
  
areas	
  etc.)	
  needs	
  to	
  be	
  avoided.	
  Organic	
  fish	
  ponds	
   in	
  villages	
  with	
  organic	
  agricultural	
   farmers	
  would	
  
be	
  an	
  ideal	
  setting.	
  
	
  
Tilapia	
   production	
   in	
   cages	
   could	
   be	
   linked	
   to	
   environmental	
   protection	
   programmes	
   for	
   lake	
  
ecosystems.	
  In	
  co-­‐operation	
  with	
  environmental	
  protection	
  agencies,	
  areas	
  for	
  low	
  input	
  (organic)	
  cage	
  
culture	
   could	
   be	
   designated	
   around	
   natural	
   reserve	
   areas	
   on	
   lakes.	
   Governmental	
   subsidies	
   to	
  make	
  
such	
   a	
   production	
   itself	
   economically	
   viable	
   could	
   be	
   justified	
   by	
   additional	
   nature	
   conservation	
  
objectives.	
   
 

4.3.3. Potential	
  for	
  export	
  market	
  strategy	
  

As	
  already	
  outlined	
  export	
  opportunities	
  for	
  organic	
  aquaculture	
  products	
  are	
  seen	
  basically	
  for	
  marine	
  
aquaculture	
  products.	
  Above	
  all	
  organic	
  certification	
  of	
  macro-­‐algae	
  is	
  not	
  only	
  technically	
  feasible	
  but	
  
organic	
  algae	
  are	
  also	
   in	
  demand	
  	
   in	
  European	
  and	
  other	
  markets.	
  The	
  most	
  challenging	
  aspect	
   in	
  the	
  
course	
   of	
   certification	
   will	
   be	
   the	
   selection	
   of	
   low	
   pollution	
   areas	
   for	
   algae	
   growth	
   as	
   well	
   as	
  
organization	
  of	
  small-­‐scale	
  algae	
  producers.	
  In	
  organic	
  food	
  production	
  so	
  called	
  grower	
  groups	
  need	
  to	
  
establish	
  an	
  Internal	
  Control	
  System	
  (ICS)	
  in	
  order	
  to	
  have	
  a	
  transparent	
  documentation	
  of	
  production,	
  
number	
   of	
   growers,	
   quantities,	
   production	
   areas	
   as	
   well	
   as	
   internal	
   audits	
   carried	
   out	
   by	
   trained	
  
internal	
  inspectors.	
  Among	
  others	
  a	
  functioning	
  ICS	
  is	
  needed	
  to	
  reduce	
  the	
  time	
  (and	
  related	
  costs)	
  of	
  
external	
  inspectors	
  conducting	
  annual	
  audits	
  on	
  behalf	
  of	
  approved	
  certification	
  bodies.	
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Organic	
   shrimp	
  are	
  also	
   in	
  demand	
   in	
  organic	
   food	
  markets	
  and	
  offer	
  export	
  potential.	
   This	
  option	
   is	
  
possible	
   only	
   for	
   Kenya	
   and	
   Tanzania.	
   However,	
   so	
   far	
   only	
   one	
   organic	
   shrimp	
   farm	
   with	
   export	
  
activities	
  has	
  been	
   identified	
   in	
  Tanzania.	
  Feed	
  has	
   to	
  be	
   imported	
   for	
  conventional	
  production.	
  Post-­‐
larvae	
  are	
  produced	
  in	
  an	
  own	
  hatchery.	
  	
  
	
  
As	
  organic	
  shrimp	
  production	
  is	
  done	
  without	
  any	
  commercial	
  compound	
  feed	
  and	
  in	
  most	
  of	
  the	
  cases	
  
based	
  on	
  fertilization	
  of	
  shrimp	
  ponds	
  technical	
  feasibility	
  is	
  given.	
  However,	
  organic	
  production	
  rules	
  as	
  
set	
  in	
  the	
  European	
  Union	
  requirements	
  for	
  Post-­‐larvae	
  production	
  are	
  prohibiting	
  eyestalk	
  ablation	
  of	
  
female	
  brooders86	
  as	
  well	
  as	
  catching	
  female	
  brooders	
  in	
  the	
  wild	
  for	
  production	
  of	
  Post-­‐larvae.	
  This	
  is	
  a	
  
challenge	
   for	
   P.monodon	
   in	
   particular	
   whereas	
   reproduction	
   of	
   P.indicus	
   or	
   in	
   L.vannamei	
   is	
   seen	
  
technically	
   feasible.	
   L.vannamei	
   is	
   an	
   alien	
   species	
   in	
   East	
   Africa	
   and	
   should	
   be	
   excluded	
   in	
   organic	
  
aquaculture	
   whereas	
   P.indicus	
   is	
   an	
   alternative.	
   The	
   market	
   for	
   organic	
   P.indicus	
   would	
   have	
   to	
   be	
  
assessed	
   before	
   starting	
   such	
   a	
   venture.	
   The	
   largest	
   volume	
   of	
   organic	
   shrimp	
   sold	
   in	
   Europe	
   is	
  
L.vannamei	
  followed	
  by	
  P.monodon.	
  According	
  to	
  the	
  authors	
  knowledge	
  P.indicus	
  from	
  Vietnam	
  is	
  sold	
  
in	
  Switzerland	
  only.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
86	
  In	
  order	
  to	
  induce	
  spawning,	
  explanation	
  see	
  annex	
  2:	
  Glossary	
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5. Assessment	
  against	
  organic	
  standards	
  

Nile	
   tilapia	
   and	
  African	
   catfish	
   are	
   by	
   far	
   the	
  most	
   important	
   farmed	
   fish	
   species	
   in	
   all	
   selected	
   East	
  
African	
  countries.	
  The	
  entire	
  production	
  is	
  consumed	
  in	
  local	
  and	
  regional	
  markets	
  and	
  not	
  for	
  export	
  to	
  
Europe	
  or	
  other	
  regions	
  of	
  the	
  world.	
  The	
  lion’s	
  share	
  of	
  production	
  for	
  both	
  species	
  takes	
  place	
  in	
  pond	
  
aquaculture.	
  Cage	
  aquaculture	
  in	
  lakes,	
  water	
  reservoirs	
  and	
  other	
  minor	
  water	
  bodies	
  is	
  increasing	
  and	
  
will	
  play	
  a	
  major	
  role	
  in	
  the	
  future.	
  	
  
	
  
In	
  the	
  following	
  sub-­‐chapters	
  the	
  current	
  production	
  methods	
  will	
  be	
  assessed	
  against	
  the	
  production	
  
rules	
   for	
  organic	
   aquaculture	
   as	
  defined	
  by	
   the	
  European	
  Union.	
   In	
   regard	
   to	
   the	
  development	
  of	
   an	
  
East	
  African	
   (regional)	
   standard	
   for	
  organic	
  aquaculture	
   the	
   reference	
   to	
   the	
  EU	
   regulation	
   is	
  helpful.	
  
First	
  of	
  all	
  the	
  WHO/FAO	
  Codex	
  Alimentarius	
  is	
  discussing	
  an	
  amendment	
  for	
  organic	
  aquaculture	
  taking	
  
the	
   EU	
   regulation	
   as	
   a	
   reference.	
   Secondly,	
   the	
   largest	
   market	
   for	
   certified	
   organic	
   seafood	
   is	
   the	
  
European	
  Union	
   and	
   any	
   export	
   oriented	
   organic	
   seafood	
   project	
   in	
   East	
   Africa	
  would	
   have	
   to	
   be	
   in	
  
compliance	
  with,	
   or	
   equivalent	
   to	
   the	
  EU	
   regulation.	
   Thirdly,	
   organic	
   aquaculture	
  production	
   rules	
  of	
  
the	
  European	
  Union	
  are	
  much	
  more	
  advanced	
  than	
  any	
  other	
  legal	
  standard	
  for	
  organic	
  aquaculture.	
  	
  
 

5.1. General	
  aspects	
  
 
The	
   European	
   Council	
   has	
   set	
   some	
   principles	
   for	
   organic	
   agriculture	
   productions	
   in	
   the	
   council	
  
regulation	
   834/2007	
   from	
   the	
   28th	
   of	
   June	
   200787,	
   which	
   also	
   applies	
   to	
   the	
   organic	
   production	
   of	
  
aquatic	
  organisms.	
   In	
  addition,	
   commission	
   regulation	
   (EC)	
  No	
  710/2009	
   from	
  5th	
  of	
  August	
  2009	
  has	
  
been	
  published,	
  laying	
  down	
  detailed	
  rules	
  on	
  organic	
  aquaculture	
  animal	
  and	
  seaweed	
  production.	
  In	
  
the	
  following	
  the	
  general	
  aspects	
  which	
  are	
  valid	
  for	
  all	
  organic	
  aquaculture	
  production	
  systems	
  and	
  the	
  
respectively	
   farmed	
   aquatic	
   species	
   are	
   addressed	
   and	
   assessed	
   against	
   the	
   common	
   aquaculture	
  
production	
  in	
  the	
  East	
  African	
  Community.	
  	
  
 

5.1.1. Animal	
  welfare,	
  health	
  management,	
  disease	
  control	
  and	
  -­‐prevention	
  	
  

There	
  are	
  quite	
  a	
  number	
  of	
  articles,	
  regulations	
  and	
  principles,	
  which	
  refers	
  to	
  animal	
  welfare,	
  health	
  
management,	
  and	
  disease	
  control	
  and	
  –	
  prevention	
  issues.	
  
	
  

(17)	
  	
   Organic	
   stock	
   farming	
   should	
   respect	
   high	
   animal	
   welfare	
   standards	
   and	
   meet	
   animals'	
  
species-­‐specific	
   behavioral	
   needs	
   while	
   animal-­‐health	
   management	
   should	
   be	
   based	
   on	
  
disease	
  prevention.	
   In	
  this	
  respect,	
  particular	
  attention	
  should	
  be	
  paid	
  to	
  housing	
  conditions,	
  
husbandry	
   practices	
   and	
   stocking	
   densities.	
   Moreover,	
   the	
   choice	
   of	
   breeds	
   should	
   take	
  
account	
  of	
  their	
  capacity	
  to	
  adapt	
  to	
  local	
  conditions…..	
  L204/Page	
  17	
  

	
  
(10)	
   Organic	
   aquaculture	
   animal	
   production	
   should	
   ensure	
   that	
   species-­‐specific	
   needs	
   of	
   animals	
  

are	
  met.	
   In	
   this	
   regard	
  husbandry	
  practices,	
  management	
   systems	
  and	
  containment	
   systems	
  
should	
   satisfy	
   the	
  welfare	
   needs	
   of	
   animals.	
   Provisions	
   on	
   the	
   appropriate	
   construction	
   of	
  
cages	
  and	
  net	
  pens	
  at	
  sea	
  as	
  well	
  as	
  for	
  rearing	
  systems	
  on	
  land	
  should	
  be	
  made.	
  To	
  minimize	
  
pests	
  and	
  parasites	
  and	
  for	
  the	
  reason	
  of	
  high	
  animal	
  welfare	
  and	
  health,	
  maximum	
  stocking	
  
densities	
  should	
  be	
  laid	
  down.	
  Taking	
  account	
  of	
  the	
  broad	
  variation	
  of	
  species	
  with	
  particular	
  
needs,	
  specific	
  provisions	
  should	
  be	
  laid	
  down.	
  L204/Page16	
  

                                                
87	
  Council	
  regulation	
  (EC)	
  No	
  834/2007,	
  of	
  28	
  June	
  2007	
  on	
  organic	
  production	
  and	
  labeling	
  of	
  organic	
  products	
  and	
  repealing	
  
regulation	
  (EEC)	
  No	
  2092/91	
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5.	
  	
   Slaughter	
   techniques	
   shall	
   render	
   fish	
   immediately	
   unconscious	
   and	
   insensible	
   to	
   pain.	
  
Differences	
  in	
  harvesting	
  sizes,	
  species,	
  and	
  production	
  sites	
  must	
  be	
  taken	
  into	
  account	
  when	
  
considering	
  optimal	
  slaughtering	
  methods.	
  L204/Page	
  22	
  

	
  
The	
   aspect	
   of	
   animal	
  welfare	
   and	
   here	
   in	
   particular	
   the	
   slaughtering	
   of	
   aquatic	
   animals	
  might	
   affect	
  
current	
  aquaculture	
  practice	
   in	
  most	
   farms	
   in	
   the	
  whole	
  of	
  East	
  Africa,	
  because	
   in	
   the	
  great	
  majority	
  
aquatic	
  animals	
  will	
  not	
  be	
  slaughtered	
  according	
   to	
  organic	
  standards.	
  Other	
   farming	
  aspects	
   in	
  East	
  
Africa	
  might	
  not	
  be	
  affected	
  by	
  animal	
  welfare	
  standards	
  because	
  in	
  most	
  cases	
  stocking	
  densities	
  are	
  
relatively	
  low	
  (e.g.	
  less	
  than	
  2	
  kg	
  in	
  extensive-­‐	
  and	
  semi-­‐intensive	
  tilapia	
  farming	
  systems)	
  and	
  animals	
  
are	
   mainly	
   reared	
   in	
   their	
   natural	
   environment	
   like	
   earthen	
   ponds.	
   High	
   stocking	
   densities	
   might	
  
become	
   a	
   problem	
   in	
   cage	
   farming	
   and	
   catfish	
   production.	
   The	
   design	
   of	
   ponds	
   and	
   other	
   holding	
  
facilities	
   is	
   laid	
  down	
  specifically	
   in	
  quite	
  a	
  number	
  of	
  other	
   requirements,	
  which	
  are	
  discussed	
   in	
  the	
  
next	
  chapter.	
   	
  
	
  
Transport	
  practices	
  as	
  addressed	
  in	
  the	
  following:	
   	
  
	
  

(19)	
  	
   Precaution	
  should	
  be	
  taken	
  during	
  the	
  handling	
  and	
  transport	
  of	
   live	
  fish	
  so	
  as	
  to	
  meet	
  their	
  
physiological	
  needs.	
  L204/Page	
  17	
  

(v)	
  	
   transport	
  shall	
  ensure	
  that	
  the	
  welfare	
  of	
  animals	
  is	
  maintained;	
  L204/Page	
  25	
  
1.	
  	
   Live	
  fish	
  shall	
  be	
  transported	
  in	
  suitable	
  tanks	
  with	
  clean	
  water	
  which	
  meets	
  their	
  physiological	
  

needs	
  in	
  terms	
  of	
  temperature	
  and	
  dissolved	
  oxygen.	
  L204/Page	
  25	
  
2.	
  	
   Before	
   transport	
   of	
   organic	
   fish	
   and	
   fish	
   products,	
   tanks	
   shall	
   be	
   thoroughly	
   cleaned,	
  

disinfected	
  and	
  rinsed.	
  L204/Page	
  25	
  
3.	
  	
   Precautions	
  shall	
  be	
  taken	
  to	
  reduce	
  stress.	
  During	
  transport,	
  the	
  density	
  shall	
  not	
  reach	
  a	
  level	
  

which	
  is	
  detrimental	
  to	
  the	
  species.	
  L204/Page	
  25	
  	
  
4.	
  	
   Documentary	
  evidence	
  shall	
  be	
  maintained	
  for	
  paragraphs	
  1	
  to	
  3.	
  L204/Page	
  25	
  	
  
	
  

The	
  issue	
  of	
  fish	
  transport	
  shall	
  not	
  be	
  problematic	
  as	
  mainly	
  fingerlings	
  are	
  transported	
  which	
  can	
  be	
  
transported	
   in	
   a	
  way	
   that	
   they	
  are	
   kept	
   in	
   low	
  densities	
   and	
  are	
  exposed	
   to	
   sufficient	
  oxygen	
  during	
  
transportation.	
  	
  
 
Animal	
  health	
  issues	
  might	
  be	
  problematic	
  due	
  to	
  poor	
  aquaculture	
  rearing	
  practices.	
  Rearing	
  practices	
  
are	
  addressed	
  in	
  quite	
  a	
  number	
  of	
  articles	
  and	
  regulations	
  like	
  the	
  following:	
   	
  
	
  

(f)	
  	
   with	
  regard	
  to	
  disease	
  prevention	
  and	
  veterinary	
  treatment:	
  
	
  

(i)	
  	
   disease	
   prevention	
   shall	
   be	
   based	
   on	
   keeping	
   the	
   animals	
   in	
   optimal	
   conditions	
   by	
  
appropriate	
   site	
   selection,	
   optimal	
   design	
   of	
   the	
   holdings,	
   the	
   application	
   of	
   good	
  
husbandry	
   and	
   management	
   practices,	
   including	
   regular	
   cleaning	
   and	
   disinfection	
   of	
  
premises,	
  high	
  quality	
  feed,	
  appropriate	
  stocking	
  density,	
  and	
  breed	
  and	
  strain	
  selection;	
  

(ii)	
  	
   disease	
   shall	
   be	
   treated	
   immediately	
   to	
   avoid	
   suffering	
   to	
   the	
   animal;	
   chemically	
  
synthesized	
   allopathic	
   veterinary	
   medicinal	
   products	
   including	
   antibiotics	
   may	
   be	
   used	
  
where	
   necessary	
   and	
   under	
   strict	
   conditions,	
   when	
   the	
   use	
   of	
   phytotherapeutic,	
  
homeopathic	
  and	
  other	
  products	
  is	
  inappropriate.	
  In	
  particular	
  restrictions	
  with	
  respect	
  to	
  
courses	
  of	
  treatment	
  and	
  withdrawal	
  periods	
  shall	
  be	
  defined;	
  

(iii)	
  	
   the	
  use	
  of	
  immunological	
  veterinary	
  medicines	
  is	
  allowed;	
  L189/11	
  (834-­‐2007)	
  
(iv)	
  	
   ….	
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2.	
  	
   Holding	
   systems,	
   equipment	
   and	
   utensils	
   shall	
   be	
   properly	
   cleaned	
   and	
   disinfected.	
   Only	
  
products	
  listed	
  in	
  Annex	
  VII,	
  Sections	
  2.1	
  to	
  2.2	
  may	
  be	
  used88.	
  L204/Page	
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(18)	
  	
   	
  

	
  
2.	
  	
   The	
   use	
   of	
   allopathic	
   treatments	
   is	
   limited	
   to	
   two	
   courses	
   of	
   treatment	
   per	
   year,	
   with	
   the	
  

exception	
   of	
   vaccinations	
   and	
   compulsory	
   eradication	
   schemes.	
   However,	
   in	
   the	
   cases	
   of	
   a	
  
production	
   cycle	
   of	
   less	
   than	
   a	
   year	
   a	
   limit	
   of	
   one	
   allopathic	
   treatment	
   applies.	
   If	
   the	
  
mentioned	
   limits	
   for	
   allopathic	
   treatments	
   are	
   exceeded	
   the	
   concerned	
   aquaculture	
   animals	
  
cannot	
  be	
  sold	
  as	
  organic	
  products.	
  L204/Page	
  24	
  

3.	
  	
   The	
   use	
   of	
   parasite	
   treatments,	
   not	
   including	
   compulsory	
   control	
   schemes	
   operated	
   by	
  
Member	
  States,	
  shall	
  be	
  limited	
  to	
  twice	
  per	
  year	
  or	
  once	
  per	
  year	
  where	
  the	
  production	
  cycle	
  
is	
  less	
  than	
  18	
  months.	
  L204/Page	
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4.	
  	
   The	
  withdrawal	
  period	
  for	
  allopathic	
  veterinary	
  treatments	
  and	
  parasite	
  treatments	
  according	
  
to	
  paragraph	
  3	
  including	
  treatments	
  under	
  compulsory	
  control	
  and	
  eradication	
  schemes	
  shall	
  
be	
  twice	
  the	
  legal	
  withdrawal	
  period…L204/Page	
  24	
  

5.	
  	
   Whenever	
   veterinary	
  medicinal	
   products	
   are	
   used,	
   such	
   use	
   is	
   to	
   be	
   declared	
   to	
   the	
   control	
  
body	
  or	
  the	
  control	
  authority	
  before	
  the	
  animals	
  are	
  marketed	
  as	
  organic.	
  Treated	
  stock	
  shall	
  
be	
  clearly	
  identifiable.	
  L204/Page	
  25	
  

	
  
It	
   is	
  quite	
  clear	
  that	
  organic	
  aquaculture	
  practices	
  focus	
  mainly	
  on	
  the	
  prevention	
  of	
  health	
  problems,	
  
diseases	
   or	
   parasite	
   infections	
   due	
   to	
   reduced	
   stocking	
   densities	
   or	
   due	
   to	
  measures	
   to	
   increase	
   the	
  
quality	
  of	
  the	
  rearing	
  conditions	
  and	
  water	
  parameters.	
  Whenever	
  health	
  problems,	
  diseases	
  or	
  parasite	
  
infections	
  occur	
  these	
  shall	
  be	
  treated	
  with	
  natural	
  or	
  “alternative”	
  substances	
  first.	
  However,	
  if	
  these	
  
substances	
  are	
  not	
  effective	
  or	
  might	
  not	
  be	
  available,	
  conventional	
  methods	
  and	
  treatments	
  have	
  to	
  
be	
  applied	
  through	
  a	
  veterinary	
  doctor	
  and	
  according	
  to	
  a	
  veterinary	
  health	
  plan.	
  It	
  shall	
  be	
  noted	
  that	
  
the	
  withdrawal	
  time	
  in	
  organic	
  aquaculture	
  is	
  twice	
  of	
  the	
  time	
  in	
  conventional	
  aquaculture.	
  	
  
	
  
On	
  the	
  other	
  hand,	
  the	
  outbreak	
  of	
  diseases	
  is	
  normally	
  not	
  detected,	
  as	
  regular	
  veterinary	
  monitoring	
  
is	
   not	
   in	
   place	
   in	
   East	
   Africa.	
   This	
   might	
   be	
   a	
   problem	
   due	
   to	
   organic	
   regulations.	
   Thus,	
   treatment	
  
against	
   diseases	
   or	
   parasites	
   is	
   very	
   rare	
   if	
   it	
   is	
   happening	
   at	
   all	
   especially	
   in	
   extensive	
   and	
   semi-­‐
intensive	
  tilapia	
  production.	
  In	
  addition,	
  health	
  treatment	
  is	
  relatively	
  expensive	
  and	
  thus	
  normally	
  not	
  
affordable,	
  especially	
  not	
  for	
  the	
  mostly	
  small	
  farmers.  
 

5.1.2. Design	
  of	
  ponds	
  and	
  other	
  aquatic	
  containments	
  	
  

The	
  design	
  of	
  ponds,	
  tanks,	
  raceways	
  and	
  other	
  aquatic	
  containments	
  is	
  laid	
  down	
  specifically	
  in	
  quite	
  a	
  
number	
  of	
  regulations	
  and	
  articles.	
  	
  
	
  

1.	
  	
   The	
  husbandry	
  environment	
  of	
  the	
  aquaculture	
  animals	
  shall	
  be	
  designed	
  in	
  such	
  a	
  way	
  that,	
  in	
  
accordance	
  with	
  their	
  species	
  specific	
  needs,	
  the	
  aquaculture	
  animals	
  shall:	
  	
  
(a)	
  have	
  sufficient	
  space	
  for	
  their	
  wellbeing;	
  	
  
(b)	
  be	
  kept	
  in	
  water	
  of	
  good	
  quality	
  with	
  sufficient	
  oxygen	
  levels,	
  and	
  	
  
(c)	
   be	
   kept	
   in	
   temperature	
   and	
   light	
   conditions	
   in	
   accordance	
  with	
   the	
   requirements	
   of	
   the	
  
species	
  and	
  having	
  regard	
  to	
  the	
  geographic	
  location;	
  	
  

                                                
88	
  see	
  annex	
  13	
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(d)	
   in	
   the	
   case	
   of	
   freshwater	
   fish	
   the	
   bottom	
   type	
   shall	
   be	
   as	
   close	
   as	
   possible	
   to	
   natural	
  
conditions;	
  L204/Page	
  21	
  

…	
  
3.	
  	
   The	
   design	
   and	
   construction	
   of	
   aquatic	
   containment	
   systems	
   shall	
   provide	
   flow	
   rates	
   and	
  

physiochemical	
   parameters	
   that	
   safeguard	
   the	
   animals’	
   health	
   and	
  welfare	
   and	
   provide	
   for	
  
their	
  behavioral	
  needs.	
  L204/Page	
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…	
  
2.	
  	
   Rearing	
  units	
  on	
  land	
  shall	
  meet	
  the	
  following	
  conditions:	
  	
  

(a)	
  for	
  flow-­‐through	
  systems	
  it	
  shall	
  be	
  possible	
  to	
  monitor	
  and	
  control	
  the	
  flow	
  rate	
  and	
  water	
  
quality	
  of	
  both	
  in-­‐flowing	
  and	
  out-­‐flowing	
  water;	
  	
  
(b)	
   at	
   least	
   five	
   percent	
   of	
   the	
   perimeter	
   (“land-­‐water	
   interface”)	
   area	
   shall	
   have	
   natural	
  
vegetation.	
  L204/Page	
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…	
  
4.	
  	
   Containment	
  systems	
  shall	
  be	
  designed,	
   located	
  and	
  operated	
   to	
  minimize	
   the	
   risk	
  of	
  escape	
  

incidents.	
  L204/Page	
  21	
  
5.	
  	
   If	
   fish	
  or	
   crustaceans	
  escape,	
  appropriate	
  action	
  must	
  be	
   taken	
   to	
   reduce	
   the	
   impact	
  on	
   the	
  

local	
   ecosystem,	
   including	
   recapture,	
   where	
   appropriate.	
   Documentary	
   evidence	
   shall	
   be	
  
maintained.	
  L204/Page	
  21	
  

	
  
Whereas	
   in	
   tilapia	
   production	
   the	
   pond	
   design	
   shall	
   normally	
   not	
   be	
   in	
   contradiction	
   to	
   the	
  
requirements	
  of	
  organic	
   regulations,	
   in	
  catfish	
  production	
  the	
  catfish	
  might	
  also	
  be	
  reared	
   in	
  artificial	
  
(concrete)	
  tanks	
  which	
  are	
  not	
  corresponding	
  with	
  the	
  demand	
  that	
  the	
  “(pond)	
  bottom	
  type	
  shall	
  be	
  
as	
   close	
   as	
   possible	
   to	
   natural	
   conditions.”	
   L204/Page	
   21	
   and	
   other	
   requirements	
   mentioned	
  
above.	
  
	
  
However,	
   special	
   focus	
   on	
   the	
   prevention	
   of	
   escapes	
   has	
   to	
   be	
   implemented	
   in	
   the	
  majority	
   of	
   the	
  
aquaculture	
  operations	
   in	
   the	
  whole	
  of	
  East	
  Africa.	
  This	
  affects	
  pond	
   farming	
  as	
  well	
  as	
   cage	
   farming	
  
operations.  
 

5.1.3. Use	
  of	
  genetically	
  modified	
  organisms	
  (GMO)	
  	
  	
  

There	
  are	
  some	
  principles	
  and	
  regulations	
  regarding	
  the	
  use	
  of	
  genetically	
  modified	
  organisms	
  (GMO)	
  
either	
  to	
  be	
  used	
  directly	
  as	
   farmed	
  species	
   (which	
   is	
  completely	
  banned)	
  or	
  as	
  aquaculture	
   inputs	
  or	
  
part	
  of	
  these	
  inputs.	
   	
  
	
  

(9)	
  	
   Genetically	
   modified	
   organisms	
   (GMOs)	
   and	
   products	
   produced	
   from	
   or	
   by	
   GMOs	
   are	
  
incompatible	
  with	
   the	
   concept	
   of	
   organic	
   production	
   and	
   consumers'	
   perception	
  of	
   organic	
  
products.	
  They	
  should	
  therefore	
  not	
  be	
  used	
  in	
  organic	
  farming	
  or	
  in	
  the	
  processing	
  of	
  organic	
  
products.	
  L	
  189/2	
  (834-­‐2007)	
  

	
  
At	
  present	
  genetically	
  modified	
  organisms	
  do	
  not	
  exist	
  in	
  aquaculture89	
  at	
  least	
  not	
  in	
  the	
  species	
  that	
  
are	
  farmed	
  in	
  East	
  Africa.	
  So	
  the	
  ban	
  on	
  GMO	
  in	
  organic	
  aquaculture	
  does	
  not	
  have	
  any	
  relevance	
  on	
  
actual	
  aquaculture	
  practices	
  in	
  East	
  Africa.	
  But	
  as	
  it	
  refers	
  also	
  to	
  farm	
  inputs	
  such	
  as	
  feeds	
  or	
  probiotics	
  
it	
   might	
   be	
   of	
   relevance	
   as	
   the	
   (local)	
   production	
   of	
   organic	
   feed	
   might	
   be	
   very	
   difficult	
   if	
   not	
  
impossible.	
   If	
   imported	
  soya	
   is	
  used	
  as	
  a	
  feed	
   ingredient,	
  the	
  ban	
  on	
  GMO	
  might	
  be	
  relevant.	
  But	
  the	
  

                                                
89	
  There	
  are	
  some	
  attempts	
  to	
  develop	
  genetically	
  modified	
  salmon	
  species.	
  But	
  these	
  might	
  have	
  been	
  developed	
  only	
  in	
  
some	
  research	
  trials.	
  So	
  far	
  there	
  are	
  no	
  reports	
  that	
  these	
  GMO	
  salmon	
  has	
  been	
  used	
  in	
  commercial	
  aquaculture.	
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ban	
   on	
   GMO	
   has	
   no	
   effect	
   to	
   the	
   use	
   of	
  medicines	
   and	
   vaccines	
   as	
   it	
   is	
   stated	
   further	
   that	
   organic	
  
farming	
  
	
  

(iii)	
  	
   excludes	
   the	
   use	
   of	
   GMOs	
   and	
   products	
   produced	
   from	
   or	
   by	
   GMOs	
   with	
   the	
   exception	
   of	
  
veterinary	
  medicinal	
  products	
  L	
  189/6	
  (834-­‐2007)	
  

 

5.1.4. Ban	
  on	
  genetic	
  manipulation	
  	
  	
  	
  

Genetic	
  manipulation	
  techniques	
  are	
  widely	
  used	
  in	
  modern	
  aquaculture.	
  These	
  techniques	
  are	
  used	
  in	
  
sex	
   reversal	
   techniques	
   like	
   the	
   production	
   of	
   all	
   male	
   populations	
   in	
   tilapia	
   through	
   hormone	
  
treatments,	
  andro-­‐	
  and	
  gynogenesis	
  in	
  trout	
  and	
  salmon	
  or	
  the	
  development	
  of	
  polyploidy	
  organisms	
  in	
  
tilapia,	
   trout,	
   salmon	
   and	
   other	
   species.	
   All	
   thses	
   treatments	
   and	
   techniques	
   cannot	
   be	
   applied	
   in	
  
organic	
  aquaculture90.	
  
	
  
…	
  

(m)	
  	
   the	
  exclusion	
  of	
  rearing	
  artificially	
  induced	
  polyploidy	
  animals;	
  L	
  189/11	
  (834-­‐2007)	
  
	
  

As	
  stated	
  above	
  the	
  method	
  of	
   induced	
  polyploidy	
  has	
  been	
  developed	
   in	
   tilapia	
   rearing	
  especially	
   to	
  
prevent	
  uncontrolled	
  breeding	
  and	
  to	
  increase	
  growth.	
  But	
  because	
  especially	
  the	
  last	
  aspect	
  was	
  quite	
  
unsuccessful,	
  polyploidy	
  in	
  tilapia	
  production	
  is	
  not	
  very	
  wide	
  spread	
  and	
  it	
  is	
  very	
  much	
  doubtful	
  if	
  it	
  is	
  
used	
  in	
  tilapia	
  aquaculture	
  in	
  East	
  Africa	
  at	
  all.	
  The	
  other	
  techniques	
  mentioned	
  above	
  especially	
  the	
  sex	
  
reversal	
   through	
   the	
  application	
  of	
  hormone	
  are	
  widely	
  used	
   in	
   tilapia	
   fingerling	
  production	
  and	
   thus	
  
will	
  be	
  addressed	
  in	
  chapter	
  7.2	
  (seed	
  production). 
 

5.1.5. Use	
  of	
  renewable	
  energy	
  and	
  waste	
  treatment	
  	
  	
  	
  

Organic	
  farming	
  requires	
  (nowadays)	
  the	
  use	
  of	
  renewable	
  energy	
  sources	
  	
  
	
  

(11)	
   	
  Organic	
   farming	
   should	
   primarily	
   rely	
   on	
   renewable	
   resources	
   within	
   locally	
   organized	
  
agricultural	
  systems.	
  In	
  order	
  to	
  minimize	
  the	
  use	
  of	
  non-­‐renewable	
  resources,	
  wastes	
  and	
  by-­‐
products	
  of	
  plant	
  and	
  animal	
  origin	
  should	
  be	
  recycled	
  to	
  return	
  nutrients	
  to	
  the	
  land.	
  L	
  189/2	
  
(834-­‐2007)	
  

	
  
Renewable	
  energy	
  sources	
  are	
  defined	
  as	
  follows:	
  

	
  
	
  “energy	
   from	
   renewable	
   sources”	
   means	
   renewable	
   non-­‐fossil	
   energy	
   sources:	
   wind,	
   solar,	
  
geothermal,	
  wave,	
  tidal,	
  hydropower,	
   landfill	
  gas,	
  sewage	
  treatment	
  plant	
  gas	
  and	
  biogases;	
  
L204/Page	
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This	
   requirement	
   to	
   use	
   renewable	
   energy	
   sources	
   might	
   not	
   have	
   a	
   great	
   effect	
   on	
   the	
   use	
   of	
  
electricity	
  (which	
  might	
  be	
  used	
  for	
  aeration,	
  in	
  hatcheries,	
  for	
  storage,	
  for	
  processing	
  etc.)	
  as	
  electricity	
  
in	
  East	
  Africa	
  is	
  mainly	
  produced	
  from	
  renewable	
  sources	
  (e.g.	
  hydro	
  electrical	
  power	
  generation).	
  
	
  

                                                
90	
  Treatments	
  to	
  influence	
  the	
  sexual	
  function	
  of	
  an	
  animal	
  are	
  called	
  genetic	
  manipulation	
  whether	
  it	
  is	
  hormone,	
  cold	
  or	
  
pressure	
  shock,	
  radiation	
  treatment	
  etc..	
  Sex	
  reversal	
  by	
  hormones	
  in	
  tilapia	
  production	
  is	
  genetic	
  manipulation	
  like	
  andro-­‐	
  or	
  
gynogenesis	
  in	
  trout	
  or	
  polyploidy.	
  Hormone	
  treatment	
  to	
  release	
  gonadal	
  products	
  like	
  in	
  catfish	
  is	
  not	
  a	
  genetic	
  
manipulation.	
  Genetic	
  manipulation	
  shall	
  not	
  be	
  mixed	
  up	
  with	
  genetic	
  modification.	
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But	
   in	
   the	
  same	
  content	
  animal	
  waste	
  shall	
  also	
  be	
  recycled	
  and	
  other	
   forms	
  of	
  waste	
   in	
  aquaculture	
  
production	
  (e.g.	
  nets,	
  ropes,	
  pond	
  liners,	
  packing	
  material,	
  etc.)	
  also	
  have	
  to	
  be	
  reduced	
  and/or	
  shall	
  be	
  
recycled.	
  
	
  
These	
  requirements	
  might	
  have	
  an	
  effect	
  on	
  the	
  current	
  aquaculture	
  farming	
  practices	
  in	
  East	
  Africa,	
  as	
  
recycling	
   of	
   these	
  materials	
   is	
   quite	
   underdeveloped	
   and	
   burning	
   of	
   plastics	
   is	
   common	
  which	
   is,	
   of	
  
course,	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  So,	
  the	
  handling	
  of	
  these	
  materials	
  might	
  be	
  a	
  problem	
  for	
  
the	
  development	
  of	
  organic	
  aquaculture	
  in	
  East	
  Africa.	
  But	
  it	
  might	
  be	
  possible	
  that	
  waste	
  from	
  aquatic	
  
animals	
  is	
  treated	
  in	
  (small	
  scale)	
  biogas	
  composters,	
  which	
  are	
  gaining	
  grounds	
  in	
  Africa.	
  	
  
	
  

5.1.6. Restriction	
  of	
  the	
  use	
  of	
  external	
  inputs	
  

The	
  use	
  of	
  external	
  inputs	
  in	
  organic	
  aquaculture	
  is	
  restricted.	
  	
  
	
  

(b)	
  	
   the	
   restriction	
   of	
   the	
   use	
   of	
   external	
   inputs.	
   Where	
   external	
   inputs	
   are	
   required	
   or	
   the	
  
appropriate	
   management	
   practices	
   and	
   methods	
   referred	
   to	
   in	
   paragraph	
   (a)	
   do	
   not	
   exist,	
  
these	
  shall	
  be	
  limited	
  to:	
  
(i)	
  inputs	
  from	
  organic	
  production;	
  
(ii)	
  natural	
  or	
  naturally-­‐derived	
  substances;	
  
(iii)	
  low	
  solubility	
  mineral	
  fertilizers;	
  	
  
L	
  189/6	
  (834-­‐2007)	
  
	
  

This	
  might	
   have	
   an	
   effect	
   on	
   current	
   aquaculture	
   practices	
   in	
   East	
   Africa	
   because	
   quite	
   a	
   number	
   of	
  
external	
  inputs	
  are	
  used	
  and	
  some	
  of	
  them	
  are	
  very	
  necessary	
  and	
  useful	
  to	
  	
  achieve	
  best	
  aquaculture	
  
practice.	
  This	
  is	
  in	
  particular	
  the	
  case	
  in	
  extensive	
  and	
  semi	
  intensive	
  production	
  systems.	
  For	
  example,	
  
in	
  tilapia	
  and	
  shrimp	
  farming	
  the	
  use	
  of	
  fertilizers	
  as	
  external	
  inputs	
  is	
  widely	
  used	
  and	
  promoted.	
  This	
  
can	
  be	
  in	
  general	
  seen	
  as	
  best	
  aquaculture	
  practice	
  as	
  the	
  use	
  of	
  fertilizers	
  supports	
  and	
  increases	
  the	
  
natural	
   production	
   of	
   phytoplankton	
   in	
   ponds	
  which	
   can	
   be	
   eaten	
   by	
   shrimps	
   and	
   tilapia	
   (and	
   other	
  
herbivores	
   or	
   omnivorous	
   species,	
   e.g.	
   carp)	
   as	
   (additional)	
   natural	
   feed	
   which	
   reduces	
   the	
   use	
   of	
  
artificial,	
  commercial	
   fish	
  feeds	
  and	
   improves	
  the	
  rearing	
  conditions	
  and	
  water	
  parameters	
  and	
  hence	
  
improves	
   the	
   health	
   status	
   of	
   the	
   animals.	
   However,	
   the	
   use	
   of	
   inorganic	
   fertilizers	
   is	
   normally	
  
prohibited	
  in	
  organic	
  aquaculture	
  and	
  even	
  animal	
  manure	
  or	
  plant	
  fertilizers	
  must	
  come	
  from	
  organic	
  
livestock	
  and/or	
  or	
  agricultural	
  production.	
  	
  
	
  
In	
   regions	
   without	
   any	
   organic	
   agriculture	
  manure	
   from	
   extensive	
   livestock	
   keeping,	
   as	
   practiced	
   all	
  
over	
   rural	
   Africa,	
   can	
   be	
   seen	
   as	
   “natural	
   or	
   naturally-­‐derived	
   substances”.	
  However,	
   use	
   in	
   organic	
  
aquaculture	
  need	
  to	
  be	
  approved	
  case	
  by	
  case	
  by	
  the	
  certification	
  body.	
   	
  	
  
	
  
In	
   addition	
   to	
   these	
   regulations,	
   “fertilizers”	
   as	
  well	
   as	
   “non-­‐organic	
   feed	
  materials	
   from	
  plant	
  origin,	
  
feed	
   material	
   from	
   animal	
   and	
   mineral	
   origin	
   and	
   certain	
   substances	
   used	
   in	
   animal	
   nutrition,	
   feed	
  
additives	
  and	
  processing	
  aids	
  and	
  products	
  for	
  cleaning	
  and	
  disinfection	
  of	
  ponds,	
  cages,	
  buildings	
  and	
  
installations	
  for	
  animal	
  production”	
  L	
  189/11	
  (834-­‐2007)	
  shall	
  be	
  included	
  in	
  a	
  “restricted	
  list	
  of	
  products	
  
and	
  substances,	
  which	
  may	
  be	
  used	
  in	
  organic	
  farming”.	
  L	
  189/12	
  (834-­‐2007)	
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5.1.7. Limitation	
  of	
  the	
  use	
  of	
  chemically	
  synthesized	
  inputs	
  	
  	
  

Also	
  the	
  use	
  of	
  chemically	
  synthesized	
  inputs	
  is	
  restricted:	
  
	
  

(c)	
  	
   the	
   strict	
   limitation	
   of	
   the	
   use	
   of	
   chemically	
   synthesized	
   inputs	
   to	
   exceptional	
   cases	
   these	
  
being:	
  
(i)	
  where	
  the	
  appropriate	
  management	
  practices	
  do	
  not	
  exist;	
  and	
  
(ii)	
  the	
  external	
  inputs	
  referred	
  to	
  in	
  paragraph	
  (b)	
  are	
  not	
  available	
  on	
  the	
  market;	
  or	
  
(iii)	
  where	
  the	
  use	
  of	
  external	
   inputs	
  referred	
  to	
  in	
  paragraph	
  (b)	
  contributes	
  to	
  unacceptable	
  
environmental	
  impacts;	
  L	
  189/6	
  (834-­‐2007)	
  
	
  

Apart	
   from	
   fertilizers	
   another	
   major	
   input	
   in	
   aquaculture	
   is	
   lime.	
   In	
   most	
   cases	
   lime	
   is	
   applied	
   as	
  
agricultural	
  lime	
  (CaCO3).	
  Other	
  forms	
  applied	
  are	
  quick	
  lime	
  (CaO)	
  and	
  hydrated	
  lime	
  (Ca(OH)2).	
  Lime	
  is	
  
especially	
  used	
   in	
   tropical	
  pond	
  aquaculture	
  where	
  soils	
  are	
  acidic	
  or	
  neutral.	
  Liming	
   is	
   increasing	
  soil	
  
fertility,	
  which	
  has	
  an	
  effect	
  on	
  the	
  natural	
  production	
  of	
  phytoplankton	
  that	
  is	
  especially	
  important	
  as	
  
described	
   already.	
   Furthermore,	
   lime	
   can	
   also	
   be	
   used	
   as	
   a	
   disinfectant,	
   if	
   the	
   concentration	
   of	
   it	
   is	
  
increased	
   ten	
   times	
   compared	
   to	
   the	
   use	
   in	
   fertilization.	
   Disinfection	
   of	
   ponds	
   is	
   also	
   seen	
   as	
   good	
  
aquaculture	
   practice	
   as	
   it	
   reduces	
   the	
   risk	
   of	
   diseases	
   or	
   parasite	
   infections.	
   As	
   agricultural	
   lime	
   is	
   a	
  
natural	
   product	
   it	
   is	
   not	
   classified	
   as	
   “chemically	
   synthesized	
   inputs”	
   and	
   thus	
   is	
   allowed	
   in	
   organic	
  
aquaculture	
   (as	
   well	
   as	
   quick	
   lime	
   and	
   hydrated	
   lime,	
   both	
   are	
   derivates	
   of	
   thermally	
   treated	
  
agricultural	
  lime).	
  	
  
	
  
There	
  are	
  some	
  other	
  natural	
  disinfectants,	
  which	
  can	
  be	
  used	
  in	
  aquaculture	
  like	
  derris	
  (Derris	
  spec.),	
  
neem	
   (Azadirachta	
   spec.)	
   or	
   tobacco	
   (Nicotiana	
   spec.).	
  But	
   these	
  natural	
  products	
  are	
  not	
   very	
  much	
  
known	
   or	
   established	
   at	
   least	
   not	
   in	
   East	
   African	
   aquaculture.	
   Sometimes	
   chlorine	
   is	
   used	
   as	
   a	
  
disinfectant	
  instead.	
  But	
  this	
  is	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  	
  
	
  
The	
  above	
  (Chapter	
  7.1.6)	
  mentioned	
  “restricted	
  list	
  of	
  products	
  and	
  substances,	
  which	
  may	
  be	
  used	
  in	
  
organic	
  farming”	
  will	
  include	
  also	
  “products	
  for	
  cleaning	
  and	
  disinfection	
  of	
  ponds,	
  cages,	
  buildings	
  and	
  
installations	
  for	
  animal	
  production”	
  L	
  189/12	
  (834-­‐2007)	
  
	
  

2.	
  	
   Cleaning	
  of	
  equipment	
  and	
  facilities	
  shall	
  be	
  carried	
  out	
  by	
  physical	
  or	
  mechanical	
  measures.	
  
Where	
  this	
   is	
  not	
  satisfactory	
  only	
  substances	
  as	
   listed	
  in	
  Annex	
  VII,	
  Section	
  2	
  may	
  be	
  used91.	
  
L204/page	
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5.1.8. Maintenance	
  of	
  biodiversity	
  and	
  the	
  quality	
  of	
  the	
  surrounding	
  environments	
  	
  	
  

To	
  maintain	
  biodiversity	
  and	
  the	
  quality	
  of	
  the	
  surrounding	
  aquatic	
  and	
  terrestrial	
  environments	
  is	
  seen	
  
as	
   one	
   of	
   the	
   core	
   principles	
   in	
   organic	
   aquaculture	
   and	
   quite	
   a	
   number	
   of	
   articles,	
   principles	
   and	
  
regulations	
  refer	
  to	
  this	
  key	
  requirement.	
  	
   	
  
	
  

(12)	
   …..	
  	
  
(n)	
   the	
  maintenance	
   of	
   the	
  biodiversity	
  of	
  natural	
  aquatic	
   ecosystems,	
   the	
   continuing	
  health	
  of	
  

the	
  aquatic	
  environment	
  and	
  the	
  quality	
  of	
  surrounding	
  aquatic	
  and	
  terrestrial	
  ecosystems	
  in	
  
aquaculture	
  production;	
  L	
  189/7	
  (834-­‐2007)	
  

	
  

                                                
91	
  Please,	
  find	
  this	
  list	
  in	
  the	
  annex	
  13.	
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To	
  maintain	
  and	
  protect	
  the	
  “quality	
  of	
  the	
  surrounding	
  aquatic	
  and	
  terrestrial	
  ecosystems”	
  can	
  affect	
  
several	
   production	
   aspects	
   in	
   aquaculture.	
   It	
   mainly	
   addresses	
   the	
   direct	
   waste	
   load	
   due	
   to	
   animal	
  
production	
   as	
  well	
   as	
   other	
   inputs	
   to	
   the	
   aquatic	
   environment	
   through	
   aquaculture	
   production	
   (e.g.	
  
medicines,	
   fertilizers,	
   pesticides)	
   but	
   also	
   the	
   pollution	
   of	
   the	
   environment	
   through	
   e.g.	
   oil,	
   fuel	
   or	
  
grease	
   due	
   to	
   vehicle-­‐	
   or	
   boat	
  movements.	
   As	
   the	
   direct	
  waste	
   load	
   in	
   extensive	
   and	
   semi-­‐intensive	
  
systems	
  is	
  already	
  comparatively	
  low,	
  it	
  can	
  be	
  further	
  reduced	
  by	
  implementing	
  waste	
  water	
  treatment	
  
methods	
   through	
   sedimentation	
   ponds	
   or	
   wetland	
   areas	
   (reed	
   beds)	
   in	
   pond	
   culture	
   or	
   the	
   further	
  
reduction	
   of	
   stocking	
   densities	
   in	
   cage-­‐	
   or	
   catfish	
   farming.	
   This	
   is	
   demanded	
   in	
   some	
   of	
   the	
   organic	
  
regulations.	
  
	
  

4.	
  	
   For	
   aquaculture	
   animal	
   production	
   in	
   fishponds,	
   tanks	
   or	
   raceways,	
   farms	
   shall	
   be	
   equipped	
  
with	
   either	
   natural-­‐filter	
   beds,	
   settlement	
   ponds,	
   biological	
   filters	
   or	
   mechanical	
   filters	
   to	
  
collect	
  waste	
  nutrients	
  or	
  use	
  seaweeds	
  and/or	
  animals	
  (bivalves	
  and	
  algae)	
  which	
  contribute	
  
to	
   improving	
   the	
   quality	
   of	
   the	
   effluent.	
   Effluent	
   monitoring	
   shall	
   be	
   carried	
   out	
   at	
   regular	
  
intervals	
  where	
  appropriate.	
  L204/Page	
  20	
  

	
  
Although	
  the	
  use	
  of	
  such	
  wastewater	
  treatment	
  systems	
  is	
  not	
  very	
  common	
  in	
  aquaculture	
  throughout	
  
East	
  Africa,	
  effluent	
  water	
  from	
  aquaculture	
  might	
  be	
  used	
  to	
  fertilize	
  other	
  agriculture	
  production	
  units	
  
in	
   irrigation	
  areas.	
  The	
  pollution	
  of	
   the	
  environment	
  through	
  vehicle-­‐	
  and	
  boat	
  movement	
  might	
  be	
  a	
  
challenge	
  in	
  East	
  African	
  aquaculture,	
  due	
  to	
  the	
  low	
  maintenance	
  of	
  most	
  of	
  the	
  vehicles.	
  Although	
  in	
  
extensive	
  aquaculture	
  the	
  direct	
  use	
  of	
  motor	
  vehicles	
  is	
  not	
  very	
  common	
  as	
  it	
  is	
  relatively	
  expensive	
  
(transport	
  of	
  fingerlings	
  or	
  feed	
  is	
  very	
  often	
  done	
  through	
  the	
  public	
  transport	
  system).	
  
	
  
With	
   respect	
  of	
   the	
  maintenance	
  of	
   the	
  biodiversity	
  of	
  aquatic	
  ecosystems	
  organic	
   farming	
  principles	
  
also	
  demand	
  the	
  use	
  of	
  only	
  “locally	
  grown	
  species”.	
  
	
  

(q)	
  	
   “locally	
   grown	
   species”	
   in	
   the	
   framework	
   of	
   aquaculture	
   and	
   seaweed	
   production,	
   means	
  
those	
  which	
  are	
  neither	
  alien	
  nor	
  locally	
  absent	
  species…..	
  L204/Page	
  18	
  

	
  
This	
  might	
  affect	
  the	
  rearing	
  and	
  farming	
  of	
  tilapia	
  or	
  catfish	
  (and	
  maybe	
  other	
  species)	
  in	
  areas	
  where	
  
they	
  are	
  not	
  indigenous	
  (e.g.	
  the	
  Nile	
  tilapia	
  (Oreochromis	
  niloticus)	
  is	
  not	
  indigenous	
  to	
  Lake	
  Victoria	
  
although	
  wildly	
  established).	
  This	
  is	
  of	
  special	
  importance	
  in	
  predatory	
  species	
  like	
  the	
  African	
  catfish	
  
(Clarias	
  garipinus),	
  although	
  it	
  is	
  not	
  clear	
  who	
  defines	
  which	
  species	
  has	
  to	
  be	
  considered	
  as	
  a	
  “local	
  
species”	
  and	
  which	
  not.	
  
	
  

5.1.9. Split	
  of	
  aquaculture	
  holdings	
  and	
  minimum	
  distances	
  	
  

In	
  general,	
  organic	
  aquaculture	
  shall	
  encompass	
  the	
  entire	
  aquaculture	
  holding,	
  it	
  might	
  be	
  possible	
  and	
  
in	
  some	
  cases	
  economically	
  necessary	
  to	
  split	
  the	
  production	
  into	
  (several)	
  conventional	
  and	
  organic	
  
aquaculture	
  production	
  units.	
  	
  
	
  

The	
   entire	
   agricultural	
   holding	
   shall	
   be	
   managed	
   in	
   compliance	
   with	
   the	
   requirements	
  
applicable	
  to	
  organic	
  production.	
  	
  
However….,	
  a	
  holding	
  may	
  be	
  split	
  up	
  into	
  clearly	
  separated	
  units	
  or	
  aquaculture	
  production	
  
sites	
   which	
   are	
   not	
   all	
   managed	
   under	
   organic	
   production.	
   As	
   regards	
   animals,	
   different	
  
species	
  shall	
  be	
  involved.	
  As	
  regards	
  aquaculture	
  the	
  same	
  species	
  may	
  be	
  involved,	
  provided	
  
that	
   there	
   is	
   adequate	
   separation	
   between	
   the	
   production	
   sites.	
   As	
   regards	
   plants,	
   different	
  
varieties	
  that	
  can	
  be	
  easily	
  differentiated	
  shall	
  be	
  involved.	
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Where,	
   in	
   accordance	
  with	
   the	
   second	
   subparagraph,	
   not	
   all	
   units	
   of	
   a	
   holding	
  are	
   used	
   for	
  
organic	
   production,	
   the	
   operator	
   shall	
   keep	
   the	
   land,	
   animals,	
   and	
   products	
   used	
   for,	
   or	
  
produced	
  by,	
  the	
  organic	
  units	
  separate	
  from	
  those	
  used	
  for,	
  or	
  produced	
  by,	
  the	
  non-­‐organic	
  
units	
  and	
  keep	
  adequate	
  records	
  to	
  show	
  the	
  separation.	
  L	
  189/8	
  (834-­‐2007)	
  
	
  

In	
  most	
  cases,	
  especially	
   in	
  extensive	
  and	
  semi-­‐intensive	
  production	
  systems,	
  the	
  production	
  units	
  are	
  
already	
   relatively	
   small	
   and	
  might	
  only	
   consist	
  out	
  of	
   few	
  ponds	
  or	
  only	
  one	
  production	
   site.	
   Thus,	
   it	
  
might	
  be	
  inappropriate	
  or	
  economically	
  not	
  feasible	
  to	
  split	
  the	
  aquaculture	
  holding	
  or	
  production	
  units.	
  
Thus,	
   in	
  the	
  majority	
  of	
  the	
  cases	
  an	
  extensive	
  or	
  semi-­‐intensive	
  aquaculture	
  production	
  in	
  East	
  Africa	
  
might	
   have	
   to	
   convert	
   completely	
   towards	
   organic	
   production.	
   In	
   intensive	
   systems	
   like	
   cage	
   culture	
  
systems	
   or	
   large	
   but	
   extensive	
   operations	
   which	
   encompasses	
   of	
   several	
   distinct	
   production	
   sites	
   it	
  
might	
   be	
   possible	
   (and	
   necessary)	
   to	
   split	
   the	
   production	
   into	
   (several)	
   conventional	
   and	
   organic	
  
production	
  units.	
  However,	
  in	
  aquaculture	
  holdings	
  which	
  are	
  split	
  it	
  is	
  not	
  allowed	
  to	
  cultivate	
  one	
  and	
  
the	
  same	
  species	
  in	
  organic	
  and	
  conventional	
  quality.	
  	
  
	
  
Organic	
   regulations	
   sometimes	
   also	
   demand	
   a	
   minimum	
   distance	
   between	
   organic	
   and	
   non-­‐organic	
  
aquaculture	
   operations.	
   This	
   is	
   of	
   specific	
   importance	
  when	
   conventional	
   and	
   organic	
   operations	
   are	
  
located	
  within	
  the	
  same	
  river	
  system	
  or	
  within	
  the	
  same	
  water	
  bodies.	
  
	
  

2.	
  	
   Organic	
   and	
   non-­‐organic	
   production	
   units	
   shall	
   be	
   separated	
   adequately.	
   Such	
   separation	
  
measures	
   shall	
   be	
   based	
   on	
   the	
   natural	
   situation,	
   separate	
   water	
   distribution	
   systems,	
  
distances,	
  the	
  tidal	
  flow,	
  the	
  upstream	
  and	
  the	
  downstream	
  location	
  of	
  the	
  organic	
  production	
  
unit…….	
   and	
   may	
   also	
   set	
   up	
   minimum	
   separation	
   distances	
   between	
   organic	
   and	
   non-­‐
organic	
  production	
  units.	
  L	
  204/Page	
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Although	
  this	
  regulation	
  would	
  affect	
  the	
  current	
  aquatic	
  production	
  systems	
  allover	
  East	
  Africa	
  it	
  is	
  not	
  
clear	
  who	
  shall	
  decide	
  on	
  minimum	
  distances	
  between	
  organic	
  and	
  non-­‐organic	
  operations.	
  At	
  present	
  
such	
  regulations	
  do	
  not	
  exist	
  in	
  the	
  whole	
  of	
  East	
  Africa.	
  
	
  

5.1.10. Environmental	
  impact	
  assessments	
  (EIA)	
  	
  

Some	
  organic	
   regulations	
   require	
  environmental	
  permits	
  or	
   impact	
  assessments	
  especially	
   for	
  new	
  or	
  
more	
  intensive	
  operations	
  of	
  bigger	
  scales	
  L	
  204/19	
  (710-­‐2009).	
  As	
  the	
  majority	
  of	
  extensive	
  and	
  semi-­‐
intensive	
  aquaculture	
  production	
  in	
  East	
  Africa	
  is	
  far	
  below	
  an	
  annual	
  production	
  of	
  20	
  tons,	
  this	
  might	
  
only	
  affect	
  bigger	
  scale	
  production	
  in	
  cages	
  or	
  maybe	
  catfish	
  production.	
  In	
  addition,	
  the	
  demand	
  for	
  an	
  
environmental	
  permit	
  or	
  an	
  EIA	
  is	
  more	
  and	
  more	
  implemented	
  in	
  national	
  legal	
  regulations	
  especially	
  
when	
  it	
  comes	
  to	
  the	
  implementation	
  of	
  new	
  aquaculture	
  operations.	
  	
  	
  
 

5.1.11. Regulations	
  regarding	
  farm	
  management	
  and	
  management	
  plans	
  	
  

Several	
  regulation	
  articles	
  refer	
  to	
  the	
  organic	
  management	
  of	
  an	
  aquaculture	
  enterprise	
  and	
  detailed	
  
management	
  plans	
  are	
  demanded:	
  
	
  

1.	
  	
   Handling	
   of	
   aquaculture	
   animals	
   shall	
   be	
  minimized,	
   undertaken	
  with	
   the	
   greatest	
   care	
   and	
  
proper	
   equipment	
   and	
   protocols	
   used	
   to	
   avoid	
   stress	
   and	
   physical	
   damage	
   associated	
   with	
  
handling	
  procedures.	
  Broodstock	
   shall	
   be	
  handled	
   in	
  a	
  manner	
   to	
  minimize	
  physical	
  damage	
  
and	
   stress	
   and	
   under	
   anesthesia	
   where	
   appropriate.	
   Grading	
   operations	
   shall	
   be	
   kept	
   to	
   a	
  
minimum	
  and	
  as	
  required	
  to	
  ensure	
  fish	
  welfare.	
  L204/Page	
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4.	
  	
   The	
  operator	
   shall	
  provide	
  a	
   sustainable	
  management	
  plan	
   proportionate	
   to	
   the	
  production	
  
unit	
   for	
   aquaculture	
   and	
   seaweed	
   harvesting.	
   The	
   plan	
   shall	
   be	
   updated	
   annually	
   and	
   shall	
  
detail	
   the	
   environmental	
   effects	
   of	
   the	
   operation,	
   the	
   environmental	
   monitoring	
   to	
   be	
  
undertaken,	
  and	
   list	
  measures	
   to	
  be	
   taken	
   to	
  minimize	
  negative	
   impacts	
  on	
   the	
   surrounding	
  
aquatic	
  and	
  terrestrial	
  environments,	
   including,	
  where	
  applicable,	
  nutrient	
  discharge	
   into	
  the	
  
environment	
   per	
   production	
   cycle	
   or	
   per	
   annum.	
   The	
   plan	
   shall	
   record	
   the	
   surveillance	
   and	
  
repair	
  of	
  technical	
  equipment.	
  	
  

5.	
  	
   Aquaculture	
   and	
   seaweed	
   business	
   operators	
   shall	
   by	
   preference	
   use	
   renewable	
   energy	
  
sources	
  and	
  re-­‐cycle	
  materials	
  and	
  shall	
  draw	
  up	
  as	
  part	
  of	
  the	
  sustainable	
  management	
  plan	
  
a	
   waste	
   reduction	
   schedule	
   to	
   be	
   put	
   in	
   place	
   at	
   the	
   commencement	
   of	
   operations.	
  Where	
  
possible,	
  the	
  use	
  of	
  residual	
  heat	
  shall	
  be	
  limited	
  to	
  energy	
  from	
  renewable	
  sources.	
  L204/Page	
  
19	
  

2.	
  	
   Defensive	
   and	
   preventive	
   measures	
   taken	
   against	
   predators….	
   shall	
   be	
   recorded	
   in	
   the	
  
sustainable	
  management	
  plan.	
  L204/Page	
  20	
  

3.	
  	
   Verifiable	
   coordination	
   shall	
   take	
   place	
  with	
   the	
   neighbouring	
   operators	
   in	
   drawing	
   up	
   their	
  
management	
  plans	
  where	
  applicable.	
  L204/Page	
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Although	
  the	
  development	
  of	
  a	
  detailed	
  management	
  plan	
  is	
  a	
  “good	
  aquaculture	
  practice”	
  it	
  is	
  missing	
  
in	
  the	
  vast	
  majority	
  of	
  aquaculture	
  operations	
  in	
  the	
  whole	
  of	
  East	
  Africa.	
  The	
  demand	
  of	
  such	
  plans	
  will	
  
widely	
  affect	
  common	
  aquaculture	
  practices	
  in	
  East	
  Africa	
  although	
  it	
  might	
  have	
  quite	
  a	
  positive	
  aspect	
  
on	
  the	
  overall	
  management	
  of	
  a	
  farm,	
  as	
  it	
  will	
  also	
  help	
  the	
  farmer	
  to	
  evaluate	
  actual	
  farming	
  practices	
  
and	
  help	
  him	
  to	
  identify	
  possible	
  areas	
  for	
  improvements	
  to	
  generate	
  more	
  profits.	
  The	
  implementation	
  
of	
   appropriate	
  management	
   plans	
   requires	
   a	
   detailed	
   and	
   proper	
   training	
   programme	
   especially	
   for	
  
small	
  scale	
  farmers	
  which	
  shall	
  not	
  only	
  focus	
  on	
  organic	
  farming	
  aspects	
  but	
  also	
  shall	
  encompass	
  good	
  
farming	
   practices.	
   Basic	
   know	
   how	
   (not	
   only)	
   in	
   organic	
   aquaculture	
   is	
   required	
   by	
   a	
   number	
   of	
  
regulations	
  stated	
  in	
  the	
  next	
  chapter.	
  
	
  

5.1.12. Requirement	
  of	
  basic	
  aquaculture	
  knowledge	
  and	
  training	
  of	
  farm	
  personnel	
  	
  

Basic	
   knowledge	
   in	
   aquaculture	
   is	
   required	
   for	
   (key)	
   personnel	
   of	
   organic	
   aquaculture	
   operations	
   in	
  
order	
   to	
   implement,	
   carry	
   out	
   and	
   maintain	
   the	
   basic	
   management	
   tasks	
   and	
   duties	
   required	
   from	
  
organic	
  aquaculture.	
  
	
  

(b)	
  	
   with	
  regard	
  to	
  husbandry	
  practices:	
  
(i)	
  personnel	
  keeping	
  animals	
  shall	
  possess	
  the	
  necessary	
  basic	
  knowledge	
  and	
  skills	
  as	
  regards	
  
the	
  health	
  and	
  the	
  welfare	
  needs	
  of	
  the	
  animals;	
  
(ii)	
  husbandry	
  practices,	
  including	
  feeding,	
  design	
  of	
  installations,	
  stocking	
  densities	
  and	
  water	
  
quality	
   shall	
   ensure	
   that	
   the	
   developmental,	
   physiological	
   and	
   behavioural	
   needs	
   of	
   animals	
  
are	
  met;	
  
(iii)	
   husbandry	
   practices	
   shall	
   minimize	
   negative	
   environmental	
   impact	
   from	
   the	
   holding,	
  
including	
  the	
  escape	
  of	
  farmed	
  stock;	
  L	
  189/10	
  (834-­‐2007)	
  
	
  

Compliance	
  with	
  mentioned	
  requirements	
  need	
  proper	
  and	
  detailed	
  training	
  programs	
   in	
  organic	
  and	
  
good	
  aquaculture	
  practices.	
  The	
  needed	
  know-­‐how	
  is	
  not	
  widespread	
  in	
  East	
  African	
  aquaculture.	
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5.1.13. Use	
  of	
  aeration	
  and	
  (liquid)	
  oxygen	
  	
  

The	
  use	
  of	
  (mechanical)	
  aeration	
  is	
  permitted	
  in	
  organic	
  aquaculture,	
  but	
  not	
  very	
  common	
  in	
  the	
  East	
  
African	
  aquaculture	
  practice	
  (above	
  all	
  not	
  in	
  small	
  scale	
  operations).	
  	
  
	
  

3.	
  	
   Aeration	
   is	
   permitted	
   to	
   ensure	
   animal	
   welfare	
   and	
   health,	
   under	
   the	
   condition	
   that	
  
mechanical	
  aerators	
  are	
  preferably	
  powered	
  by	
  renewable	
  energy	
  sources.	
  	
  
All	
  such	
  use	
  is	
  to	
  be	
  recorded	
  in	
  the	
  aquaculture	
  production	
  record.	
  L204/Page	
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4.	
  	
   The	
  use	
  of	
  oxygen	
  is	
  only	
  permitted	
  for	
  uses	
  linked	
  to	
  animal	
  health	
  requirements	
  and	
  critical	
  
periods	
  of	
  production	
  or	
  transport,	
  in	
  the	
  following	
  cases:	
  	
  
(a)	
   exceptional	
   cases	
   of	
   temperature	
   rise	
   or	
   drop	
   in	
   atmospheric	
   pressure	
   or	
   accidental	
  
pollution,	
  	
  
(b)	
  occasional	
  stock	
  management	
  procedures	
  such	
  as	
  sampling	
  and	
  sorting,	
  	
  
(c)	
  in	
  order	
  to	
  assure	
  the	
  survival	
  of	
  the	
  farm	
  stock.	
  Documentary	
  evidence	
  shall	
  be	
  maintained.	
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This	
   is	
  mainly	
  due	
  to	
  economic	
  constraints	
  or	
  due	
  to	
  the	
   lack	
  of	
  electricity	
  at	
   farm	
  sites.	
   	
   In	
  extensive	
  
aquaculture,	
   which	
   is	
   widely	
   practiced	
   in	
   East	
   Africa	
   additional	
   aeration	
   is	
   normally	
   not	
   necessary.	
  
However,	
  pure	
  (liquid)	
  oxygen	
  as	
  used	
  in	
  fingerling	
  transport	
  is	
  permitted	
  as	
  stated	
  above.	
  
	
  

5.1.14. Prevention	
  of	
  the	
  use	
  of	
  closed	
  recirculation	
  systems	
  in	
  organic	
  aquaculture	
  	
  

Recirculation	
   aquaculture	
   systems	
   (RAS)	
   are	
   quite	
   new	
   in	
   East	
   Africa	
   and	
   there	
   are	
   only	
   some	
   cases	
  
where	
  this	
  technology	
  is	
  in	
  place.	
  Nevertheless,	
  it	
  might	
  be	
  gaining	
  grounds	
  in	
  the	
  near	
  future	
  especially	
  
in	
   peri-­‐urban	
   aquaculture.	
   But	
   this	
   technology	
   is	
   still	
   banned	
   in	
   organic	
   aquaculture	
   (except	
   in	
  
hatcheries).	
  
	
  

(11)	
   Recent	
   technical	
   development	
   has	
   led	
   to	
   increasing	
   use	
   of	
   closed	
   recirculation	
   systems	
   for	
  
aquaculture	
   production,	
   such	
   systems	
   depend	
   on	
   external	
   input	
   and	
   high	
   energy	
   but	
   permit	
  
reduction	
   of	
   waste	
   discharges	
   and	
   prevention	
   of	
   escapes.	
   Due	
   to	
   the	
   principle	
   that	
   organic	
  
production	
   should	
   be	
   as	
   close	
   as	
   possible	
   to	
   nature	
   the	
   use	
   of	
   such	
   systems	
   should	
   not	
   be	
  
allowed	
  for	
  organic	
  production	
  until	
  further	
  knowledge	
  is	
  available.	
  Exceptional	
  use	
  should	
  be	
  
possible	
  only	
  for	
  the	
  specific	
  production	
  situation	
  of	
  hatcheries	
  and	
  nurseries.	
  L204/Page	
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(j)	
  	
   “closed	
   recirculation	
   aquaculture	
   facility”	
   means	
   a	
   facility	
   where	
   aquaculture	
   takes	
   place	
  
within	
  an	
  enclosed	
  environment	
  on	
  land	
  or	
  on	
  a	
  vessel	
  involving	
  the	
  recirculation	
  of	
  water,	
  and	
  
depending	
   on	
   permanent	
   external	
   energy	
   input	
   to	
   stabilize	
   the	
   environment	
   for	
   the	
  
aquaculture	
  animals;	
  L204/Page	
  18	
  

 

5.1.15. Conversion	
  periods	
  	
  	
  

If	
   someone	
   decides	
   to	
   convert	
   an	
   existing	
   aquaculture	
   operation	
   into	
   an	
   organic	
   operation	
   a	
   special	
  
conversion	
   period	
   has	
   to	
   be	
   applied	
   in	
   which	
   the	
   species	
   have	
   to	
   be	
   reared	
   according	
   to	
   organic	
  
standards	
  (including	
  feeding)	
  but	
  cannot	
  be	
  sold	
  as	
  organic.	
  	
   	
  
	
  

(20)	
  	
   The	
  conversion	
  to	
  the	
  organic	
  production	
  method	
  requires	
  the	
  adaptation	
  of	
  all	
  means	
  to	
  the	
  
organic	
   method	
   for	
   a	
   given	
   period.	
   Depending	
   on	
   the	
   previous	
   production	
   systems	
   specific	
  
conversion	
  periods	
  should	
  be	
  laid	
  down.	
  L204/Page	
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1.	
  	
   The	
  conversion	
  period	
  for	
  a	
  seaweed	
  harvesting	
  site	
  shall	
  be	
  six	
  months.	
  L204/Page	
  25	
  
2.	
  	
   The	
  conversion	
  period	
  for	
  a	
  seaweed	
  cultivation	
  unit	
  shall	
  be	
  the	
   longer	
  of	
  six	
  months	
  or	
  one	
  

full	
  production	
  cycle.’	
  L204/Page	
  25	
  
1.	
  	
   The	
  following	
  conversion	
  periods	
  for	
  aquaculture	
  production	
  units	
  shall	
  apply	
  for	
  the	
  following	
  

types	
  of	
  aquaculture	
  facilities	
  including	
  the	
  existing	
  aquaculture	
  animals:	
  	
  
(a)	
   for	
   facilities	
   that	
   cannot	
   be	
   drained,	
   cleaned	
   and	
   disinfected,	
   a	
   conversion	
   period	
   of	
   24	
  
months;	
  	
  
(b)	
  for	
  facilities	
  that	
  have	
  been	
  drained,	
  or	
  fallowed,	
  a	
  conversion	
  period	
  of	
  12	
  months;	
  	
  
(c)	
   for	
   facilities	
   that	
   have	
   been	
   drained,	
   cleaned	
   and	
   disinfected	
   a	
   conversion	
   period	
   of	
   six	
  
months;	
  	
  
(d)	
  for	
  open	
  water	
  facilities	
  including	
  those	
  farming	
  bivalve	
  molluscs,	
  a	
  three	
  month	
  conversion	
  
period.	
  L204/Page	
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2.	
  	
   The	
  competent	
  authority	
  may	
  decide	
  to	
  recognize	
  retroactively	
  as	
  being	
  part	
  of	
  the	
  conversion	
  
period	
  any	
  previously	
  documented	
  period	
  in	
  which	
  the	
  facilities	
  were	
  not	
  treated	
  or	
  exposed	
  to	
  
products	
  not	
  authorized	
  for	
  organic	
  production.’	
  L204/Page	
  25	
  

	
  
Products	
   from	
   aquaculture	
   farms	
   in	
   conversion	
   cannot	
   be	
   sold	
   as	
   organic	
   products,	
   which	
   imply	
   an	
  
additional	
  challenge	
  for	
  fish	
  farmers.	
  They	
  cannot	
  benefit	
  from	
  higher	
  sales	
  prices	
  for	
  organic	
  products,	
  
while	
  they	
  have	
  yet	
  a	
  smaller	
  production	
  output92.	
  The	
  minimum	
  conversion	
  period	
  for	
  the	
  majority	
  of	
  
existing	
  aquaculture	
  (pond)	
  operations	
  in	
  East	
  Africa	
  will	
  be	
  six	
  months.	
  In	
  most	
  of	
  the	
  cases	
  ponds	
  can	
  
be	
  “drained,	
  cleaned	
  and	
  disinfected.”  
 

5.1.16. Audit	
  and	
  certification	
  	
  

There	
   are	
   a	
   number	
   of	
   regulations	
   and	
   articles,	
   which	
   refer	
   to	
   the	
   control	
   mechanisms	
   of	
   organic	
  
enterprises	
   in	
  general.	
   In	
   this	
   sub-­‐chapter	
   it	
  has	
   to	
  be	
  highlighted	
   that	
  a	
  wider	
  network	
  of	
   inspection	
  
and	
   certification	
   bodies	
   experienced	
   in	
   organic	
   aquaculture	
   does	
   not	
   exist	
   yet.	
   Also,	
   local	
   audit	
  
personnel	
   in	
   certification	
   bodies	
   approved	
   for	
   organic	
   farming	
   has	
   no	
   or	
   limited	
   experiences	
   in	
  
aquaculture.	
  However,	
  some	
  certification	
  bodies	
  have	
  started	
  auditing	
  of	
  sustainable	
  capture	
  fisheries	
  
in	
  Tanzania	
  and	
  Uganda.	
  	
  
	
  

5.2. Special	
  aspects	
  
 
In	
  the	
  following	
  sub-­‐chapters	
  organic	
  requirements	
  for	
  specific	
  production	
  stages	
  (e.g.	
  seed	
  production)	
  
or	
   special	
  production	
  systems	
   (e.g.	
   cage	
  culture)	
  will	
  be	
  addressed	
  and	
  assessed	
  against	
   the	
  common	
  
aquaculture	
  production	
  in	
  the	
  East	
  African	
  Community.	
  	
  
 

5.2.1. Production	
  of	
  fish	
  seed	
  (hatchery)	
  	
  

Reproduction	
   methods	
   (production	
   of	
   larvae,	
   fry	
   and	
   fingerlings	
   of	
   the	
   various	
   aquatic	
   species)	
   are	
  
regulated	
  by	
  production	
  rules	
  for	
  organic	
  aquaculture.	
  	
  	
  
	
  
First	
   of	
   all	
   there	
   is	
   the	
   question	
   which	
   species	
   can	
   be	
   used	
   in	
   organic	
   aquaculture	
   in	
   regard	
   to	
   the	
  
environment	
  and	
  to	
  biodiversity.	
  This	
  aspect	
  has	
  been	
  discussed	
  already	
  in	
  chapter	
  7.1.8.	
  
                                                
92	
  Always	
  it	
  is	
  recommended	
  to	
  calculate	
  economic	
  feasibility	
  case	
  by	
  case	
  and	
  before	
  entering	
  into	
  a	
  new	
  business	
  operation	
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Secondly,	
  it	
  is	
  a	
  strict	
  requirement	
  in	
  organic	
  aquaculture	
  to	
  use	
  only	
  broodstock,	
  which	
  also	
  originates	
  
from	
  organic	
  aquaculture,	
  although	
  there	
  are	
  some	
  exceptions	
  and	
  regulations	
  to	
  use	
  other	
  sources	
  of	
  
broodstock	
   (e.g.	
   conventional	
  broodstock	
  or	
  broodstock	
   from	
  wild	
   catch)	
   if	
   organic	
  broodstock	
   is	
  not	
  
available.	
  But	
  these	
  exceptions	
  underlie	
  some	
  strict	
  limitations	
  and	
  are	
  normally	
  only	
  given	
  over	
  a	
  short	
  
period	
  of	
  time	
  in	
  the	
  initial	
  stage	
  of	
  the	
  establishment	
  of	
  organic	
  farming	
  of	
  a	
  new	
  species.	
  	
  
	
  

(9)	
   Given	
   the	
   early	
   stage	
   of	
   organic	
   aquaculture	
   animal	
   production	
   organic	
   broodstock	
   is	
   not	
  
available	
  in	
  sufficient	
  quantities.	
  Provision	
  should	
  be	
  made	
  for	
  the	
  introduction	
  of	
  non-­‐organic	
  
broodstock	
  and	
  juveniles	
  under	
  certain	
  conditions.	
  L204/Page	
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1.	
  	
   For	
  breeding	
  purposes	
  or	
   for	
   improving	
  genetic	
   stock	
  and	
  when	
  organic	
  aquaculture	
  animals	
  
are	
   not	
   available,	
   wild	
   caught	
   or	
   non-­‐organic	
   aquaculture	
   animals	
   may	
   be	
   brought	
   into	
   a	
  
holding.	
   Such	
   animals	
   shall	
   be	
   kept	
   under	
   organic	
   management	
   for	
   at	
   least	
   three	
   months	
  
before	
  they	
  may	
  be	
  used	
  for	
  breeding.	
  L204/Page	
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2.	
  	
   For	
   on-­‐growing	
   purposes	
   and	
   when	
   organic	
   aquaculture	
   juvenile	
   animals	
   are	
   not	
   available	
  
non-­‐organic	
  aquaculture	
  juveniles	
  may	
  be	
  brought	
  into	
  a	
  holding.	
  At	
  least	
  the	
  latter	
  two	
  thirds	
  
of	
   the	
   duration	
   of	
   the	
   production	
   cycle	
   shall	
   be	
   managed	
   under	
   organic	
   management.	
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3.	
  	
   The	
  maximum	
  percentage	
   of	
   non-­‐organic	
   aquaculture	
   juveniles	
   introduced	
   to	
   the	
   farm	
   shall	
  
be:	
  80	
  %	
  by	
  31	
  December	
  2011,	
  50	
  %	
  by	
  31	
  December	
  2013	
  and	
  0	
  %	
  by	
  31	
  December	
  2015.	
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4.	
  	
   For	
  on-­‐growing	
  purposes	
  the	
  collection	
  of	
  wild	
  aquaculture	
  juveniles	
  is	
  specifically	
  restricted	
  to	
  
the	
  following	
  cases:	
  	
  
(a)	
   natural	
   influx	
   of	
   fish	
   or	
   crustacean	
   larvae	
   and	
   juveniles	
  when	
   filling	
   ponds,	
   containment	
  
systems	
  and	
  enclosures;	
  	
  
(b)	
   European	
   glass	
   eel,	
   provided	
   that	
   an	
   approved	
   eel	
  management	
   plan	
   is	
   in	
   place	
   for	
   the	
  
location	
  and	
  artificial	
  reproduction	
  of	
  eel	
  remains	
  unsolved.	
  L204/Page	
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It	
   is	
   not	
   seen	
   that	
   this	
   regulation	
   will	
   affect	
   aquaculture	
   practices	
   in	
   East	
   Africa	
   except	
   for	
   maybe	
  
shrimps	
  or	
  catfish,	
  if	
  the	
  induction	
  of	
  spawning	
  by	
  using	
  hormones	
  (see	
  aspect	
  below)	
  cannot	
  be	
  solved.	
  	
  
	
  
Thirdly,	
  there	
  is	
  a	
  ban	
  on	
  the	
  use	
  of	
  hormones	
  and	
  hormone	
  derivates	
  to	
  induce	
  spawning.	
  	
  

…	
  
To	
  this	
  end,	
   it	
  should	
  be	
  clarified	
  that	
  artificial	
   induction	
  of	
  the	
  reproduction	
  of	
  aquaculture	
  
animals	
   through	
   hormones	
   and	
   hormones	
   derivatives	
   is	
   incompatible	
  with	
   the	
   concept	
   of	
  
organic	
  production	
   and	
   consumer	
  perception	
  of	
  organic	
  aquaculture	
  products	
  and	
   that	
   such	
  
substances	
  should	
  therefore	
  not	
  be	
  used	
  in	
  organic	
  aquaculture.	
  L204/Page	
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In	
   African	
   catfish	
   (Clarias	
   gariepinus)	
   production	
   pituitary-­‐gland-­‐hormones	
   are	
   used	
   to	
   induce	
   the	
  
ripening	
  of	
  eggs	
  so	
  that	
  the	
  females	
  can	
  be	
  stripped	
  afterwards.	
  It	
  is	
  not	
  known	
  if	
  eggs	
  will	
  ripe	
  and	
  thus	
  
can	
   be	
   released	
   in	
   captivity	
   only	
   by	
   an	
   induction	
   with	
   this	
   hormone	
   or	
   if	
   females	
   will	
   also	
   spawn	
  
naturally	
   without	
   using	
   hormones.	
   The	
   same	
   will	
   apply	
   for	
   shrimps	
   only	
   that	
   in	
   shrimps	
   eye	
   stalk	
  
ablation	
  is	
  used	
  to	
  induce	
  spawning,	
  which	
  is	
  also	
  banned	
  in	
  organic	
  aquaculture.	
  	
  
	
  
Furthermore	
  (and	
  as	
  mentioned	
  already	
  in	
  chapter	
  7.1.3)	
  it	
  is	
  not	
  allowed	
  to	
  manipulate	
  the	
  genetic	
  set	
  
up	
  of	
  species	
  in	
  organic	
  aquaculture.	
  A	
  manipulation	
  of	
  the	
  genetic	
  set	
  up	
  is	
  often	
  done	
  by	
  influencing	
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the	
  sex	
  of	
  species	
  using	
  hormones	
  (e.g.	
   in	
  tilapia).	
  However,	
   it	
  can	
  also	
  be	
  done	
  by	
  increased	
  ambient	
  
water	
  temperatures	
  (e.g.	
  tilapia,	
  trout)	
  or	
  by	
  applying	
  cold-­‐	
  or	
  pressure	
  shocks	
  (e.g.	
  salmonids).	
  
	
  

(c)	
  	
   with	
  regard	
  to	
  breeding:	
  
	
  

(i)	
  artificial	
  induction	
  of	
  polyploidy,	
  artificial	
  hybridisation,	
  cloning	
  and	
  production	
  of	
  monosex	
  
strains,	
  except	
  by	
  hand	
  sorting,	
  shall	
  not	
  be	
  used;	
  	
  
(ii)	
  the	
  appropriate	
  strains	
  shall	
  be	
  chosen;	
  
(iii)	
   species-­‐specific	
  conditions	
   for	
  broodstock	
  management,	
  breeding	
  and	
   juvenile	
  production	
  
shall	
  be	
  established;	
  L	
  189/11	
  (834-­‐2007)	
  

…	
  
The	
  use	
  of	
  hormones	
  and	
  hormone	
  derivates	
  is	
  prohibited.	
  L204/Page	
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As	
  said	
  in	
  East	
  Africa	
  the	
  production	
  of	
  tilapia	
  will	
  be	
  restricted	
  as	
  all	
  male	
  fingerlings	
  are	
  produced	
  by	
  
using	
  17-­‐α-­‐methyltestosterone	
   (MT)	
   to	
   reduce	
  excessive	
  natural	
   spawning	
   in	
  ponds.	
   So	
   far	
   in	
  organic	
  
aquaculture	
  mixed	
   sex	
   stocks	
   can	
  be	
   realized	
   in	
   tilapia	
   farming.	
  Mono-­‐sex	
   stocks	
   can	
  be	
   achieved	
  by	
  
hand	
  sexing	
  only.	
  
	
  
If	
  organically	
  produced	
  fingerlings	
  are	
  not	
  available	
  or	
  are	
  not	
  available	
  in	
  sufficient	
  numbers	
  also	
  non-­‐
organic	
  fingerlings	
  can	
  be	
  brought	
  into	
  an	
  organic	
  holding	
  provided	
  that	
  the	
  species	
  will	
  be	
  reared	
  under	
  
organic	
  conditions	
  at	
  least	
  for	
  two	
  thirds	
  of	
  the	
  entire	
  life-­‐	
  or	
  production	
  circle.	
  	
  
	
  

(a)	
  	
   with	
  regard	
  to	
  the	
  origin	
  of	
  the	
  aquaculture	
  animals:	
  
(i)	
  organic	
  aquaculture	
  shall	
  be	
  based	
  on	
  the	
  rearing	
  of	
  young	
  stock	
  originating	
  from	
  organic	
  
broodstock	
  and	
  organic	
  holdings;	
  
(ii)	
  when	
  young	
  stock	
   from	
  organic	
  broodstock	
  or	
  holdings	
  are	
  not	
  available,	
  non-­‐organically	
  
produced	
   animals	
  may	
   be	
   brought	
   onto	
   a	
   holding	
   under	
   specific	
   conditions;	
   L	
   189/11	
   (834-­‐
2007)	
  

2.	
  	
   For	
   on-­‐growing	
   purposes	
   and	
   when	
   organic	
   aquaculture	
   juvenile	
   animals	
   are	
   not	
   available	
  
non-­‐organic	
  aquaculture	
  juveniles	
  may	
  be	
  brought	
  into	
  a	
  holding.	
  At	
  least	
  the	
  latter	
  two	
  thirds	
  
of	
   the	
   duration	
   of	
   the	
   production	
   cycle	
   shall	
   be	
   managed	
   under	
   organic	
   management.	
  
L204/Page	
  21	
  

	
  
Last	
  not	
  but	
   least	
   it	
   should	
  be	
  mentioned	
  that	
  current	
   requirements	
  set	
  by	
  EU	
  commission	
  are	
  under	
  
review.	
   The	
   current	
   supply	
   of	
   organic	
   fish	
   seed	
   (salmon,	
   trout,	
   pangasius)	
   and/or	
   organic	
   post-­‐larvae	
  
(crustacean)	
   is	
   still	
   insufficient	
   due	
   to	
   the	
   fact	
   that	
   hatcheries	
   following	
   organic	
   requirements	
   have	
  
much	
  higher	
  production	
  costs.	
  	
  

	
  

5.2.2. Grow	
  out	
  fish	
  farms	
  /	
  earthen	
  ponds	
  	
  

Only	
  a	
   few	
  requirements	
  are	
  set	
   for	
   the	
  design	
  and	
  construction	
  of	
  earthen	
  ponds.	
  These	
  aspects	
  are	
  
already	
   discussed	
   in	
   chapter	
   7.1.2.	
   Apart	
   from	
   that	
   only	
   maximum	
   stocking	
   densities	
   for	
   pond	
  
aquaculture	
  are	
  set	
  per	
  species.	
   	
  
	
  

(r)	
  	
   “stocking	
  density”	
  in	
  the	
  framework	
  of	
  aquaculture,	
  means	
  the	
  live	
  weight	
  of	
  animals	
  per	
  cubic	
  
meter	
  of	
  water	
  at	
  any	
  time	
  during	
  the	
  grow-­‐out	
  phase	
  and	
   in	
  the	
  case	
  of	
  flatfish	
  and	
  shrimp	
  
the	
  weight	
  per	
  square	
  meter	
  of	
  surface.	
  L204/page	
  18	
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2.	
  	
   Stocking	
   density	
   is	
   set	
   out	
   in	
   Annex	
   XIIIa	
   by	
   species	
   or	
   group	
   of	
   species.	
   In	
   considering	
   the	
  
effects	
  of	
  stocking	
  density	
  on	
  the	
  welfare	
  of	
  farmed	
  fish,	
  the	
  condition	
  of	
  the	
  fish	
  (such	
  as	
  fin	
  
damage,	
   other	
   injuries,	
   growth	
   rate,	
   behaviour	
   expressed	
   and	
   overall	
   health)	
   and	
   the	
  water	
  
quality	
  shall	
  be	
  monitored.	
  L204/page	
  21	
  
Maximum	
  stocking	
  density	
  Oreochromis	
  (in	
  ponds	
  or	
  cages):	
  20	
  kg/m3	
  L204/page	
  34	
  
Maximum	
  on	
  farm	
  stocking	
  densities	
  and	
  production	
  limits	
  for	
  penaeid	
  shrimps	
  and	
  freshwater	
  
prawns	
  (Macrobrachium	
  spp.):	
  Seeding:	
  maximum	
  22	
  post	
  larvae/m2	
  Maximum	
  instantaneous	
  
biomass:	
  240	
  g/m2L204/page	
  33	
  
	
  

In	
   the	
   EU	
   production	
   rules	
   maximum	
   densities	
   for	
   African	
   catfish	
   are	
   not	
   defined93	
   whereas	
   the	
  
maximum	
  density	
   for	
  Nile	
   tilapia	
   (“Oreochromis”)	
   is	
   set	
   to	
   enormous	
  20	
   kg/m³.	
   This	
   limit	
   is	
   far	
   away	
  
from	
  the	
  reality	
  in	
  East	
  African	
  aquaculture	
  where	
  in	
  the	
  vast	
  majority	
  of	
  fish	
  farms	
  densities	
  of	
  2kg/	
  m3	
  
or	
  even	
  less	
  are	
  the	
  reality.	
  
	
  
Only	
  some	
  very	
   intensive	
  tilapia	
  pond	
  production	
  systems	
  might	
   reach	
  this	
   threshold.	
  These	
   intensive	
  
production	
   systems	
  will	
   need	
   to	
   use	
   a	
   flow	
   through	
   system,	
  which	
   is	
   not	
   in	
   compliance	
  with	
   organic	
  
principles.	
  	
  
 

5.2.3. Grow	
  out	
  fish	
  farms	
  /	
  net	
  cages	
  in	
  lakes	
  or	
  water	
  reservoirs	
  	
  

Like	
   in	
  pond	
  aquaculture	
   there	
   are	
   also	
  not	
  many	
   specific	
   organic	
   requirements	
  defined	
   for	
   net	
   cage	
  
farming.	
  In	
  cage	
  culture	
  it	
  is	
  mainly	
  the	
  stocking	
  density	
  what	
  matters	
  and	
  aspects	
  on	
  EIA,	
  prevention	
  of	
  
escapees	
  and	
  net	
  cleaning/antifouling.	
  The	
  EIA	
  has	
  been	
  discussed	
  already	
  in	
  chapter	
  7.1.10.	
   It	
  should	
  
be	
  mandatory	
  for	
  all	
  cage	
  culture	
  enterprises	
   in	
  East	
  Africa	
  whether	
   it	
   is	
  organic	
  or	
  not	
  to	
  conduct	
  an	
  
EIA94.	
  For	
  net	
  cleaning/antifouling	
  the	
  following	
  applies	
  in	
  organic	
  cage	
  farming.	
  	
  
	
  

1.	
  	
   Bio-­‐fouling	
   organisms	
   shall	
   be	
   removed	
   only	
   by	
   physical	
   means	
   or	
   by	
   hand	
   and	
   where	
  
appropriate	
  returned	
  to	
  the	
  sea	
  at	
  a	
  distance	
  from	
  the	
  farm.	
  EN	
  6.8.2009	
  Official	
  Journal	
  of	
  the	
  
European	
  Union	
  L	
  204/19	
  

2.	
  	
   Cleaning	
   of	
   equipment	
   and	
   facilities	
   shall	
   be	
   carried	
   out	
   by	
   physical	
   or	
  mechanical	
  measures.	
  
Where	
   this	
   is	
   not	
   satisfactory	
   only	
   substances	
   as	
   listed	
   in	
   Annex	
   VII,	
   Section	
   2	
  may	
   be	
   used.	
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Bio-­‐fouling95	
   is	
   of	
   lower	
   importance	
   compared	
   with	
  marine	
   waters.	
   In	
   addition,	
   production	
   cycles	
   in	
  
freshwater	
   aquaculture	
   are	
   shorter.	
   In	
   East	
   African	
   aquaculture	
   antifouling	
   agents	
   are	
   normally	
   not	
  
used	
  in	
  fresh	
  water	
  cage	
  culture.	
  It	
  is	
  in	
  the	
  interest	
  of	
  fish	
  farmers	
  to	
  prevent	
  escapees	
  by	
  using	
  proper	
  
net	
  material,	
  mooring	
  cages	
  properly	
  to	
  the	
  lake	
  bed	
  (and	
  strong	
  enough	
  to	
  resist	
  strong	
  thunderstorms	
  
or	
  other	
  heavy	
  weather	
  conditions)	
  and	
  controlling	
  frequently	
  nets	
  against	
  holes	
  and	
  other	
  damages.	
  
	
  
Currently,	
  cage	
  culture	
  in	
  East	
  Africa	
  is	
  not	
  very	
  common	
  and	
  it	
  is	
  mainly	
  carried	
  out	
  for	
  tilapia	
  in	
  fresh	
  
water.	
  The	
  authors	
   couldn’t	
   find	
  any	
   information	
  on	
  marine	
  cage	
  culture	
  operations	
   in	
  Ghana	
  and/or	
  
Tanzania.	
   	
   The	
   same	
  maximum	
   stocking	
   densities	
   applies	
   for	
   (tilapia)	
   cage	
   farming	
   than	
   for	
   tilapia	
   in	
  
ponds	
  (20kg/m³).	
  However,	
  current	
  tilapia	
  cage	
  farming	
  operates	
  with	
  stocking	
  densities	
  higher	
  than	
  40	
  
kg/m³	
  (sometimes	
  even	
  higher	
  than	
  50	
  kg/	
  m³).	
  

                                                
93	
  For	
  Pangasius	
  and/or	
  Siamese	
  catfish	
  a	
  stocking	
  density	
  of	
  10	
  kg/m3	
  is	
  set.	
  But	
  the	
  fish	
  species	
  cannot	
  be	
  compared.	
  
94	
  In	
  many	
  countries	
  of	
  the	
  world	
  EIA	
  are	
  legally	
  required	
  and	
  a	
  common	
  practice.	
  
95	
  Explanation	
  see	
  annex	
  2:	
  Glossary	
  



 
 

54	
  

5.3. Possible	
  approaches	
  for	
  organic	
  aquaculture	
  in	
  East	
  Africa	
  
 
The	
  main	
  production	
  systems	
  in	
  East	
  Africa	
  are	
  the	
  production	
  of	
  tilapia	
  and	
  catfish,	
  both	
  in	
  mono-­‐	
  and	
  
polyculture.	
  Both	
  species	
  are	
  raised	
  in	
  ponds	
  as	
  well	
  as	
  in	
  cage	
  culture.	
  
 

5.3.1. African	
  catfish	
  (Clarias	
  gariepinus)	
  in	
  monoculture	
  	
  

Current	
   production	
   methods	
   for	
   catfish	
   (in	
   monoculture)	
   in	
   East	
   Africa	
   show	
   various	
   challenges	
   in	
  
regard	
  to	
  production	
  rules	
  for	
  organic	
  aquaculture:	
  	
  
	
  

1. In	
  catfish	
  reproduction	
  the	
  pituitary-­‐gland-­‐hormone	
  is	
  used	
  to	
   induce	
  spawning	
  of	
  the	
  female,	
  
which	
  is	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  	
  

2. The	
  production	
  of	
  catfish	
  in	
  monoculture	
  is	
  often	
  carried	
  out	
  in	
  relatively	
  high	
  stocking	
  densities	
  
because	
  the	
  catfish	
  has	
  the	
  possibility	
  to	
  use	
  atmospheric	
  air	
  and	
  thus	
  can	
  grow	
  in	
  conditions	
  
where	
  dissolved	
  oxygen	
   in	
  water	
   is	
   low.	
  However,	
  no	
  stocking	
  densities	
  for	
  African	
  catfish	
  are	
  
set	
   in	
   production	
   rules	
   for	
   organic	
   standards.	
   In	
   the	
   EC	
  regulation	
   710/2009	
   the	
   highest	
  
maximum	
  stocking	
  density	
  applies	
  for	
  sturgeon	
  (30	
  kg/m³).	
  	
  

3. The	
  production	
  of	
  catfish	
   in	
  monoculture	
   is	
  often	
  carried	
  out	
   in	
  concrete	
   tanks	
   rather	
   than	
   in	
  
ponds.	
   This	
   might	
   be	
   conflicting	
   with	
   organic	
   regulations	
   because	
   “containments”	
   are	
  
demanded	
   which	
   are	
   “close	
   to	
   the	
   natural	
   environment”	
   of	
   the	
   fish.	
   And	
   African	
   catfish,	
  
often	
  also	
  called	
  “mudfish”,	
  prefer	
  to	
  hide	
  in	
  the	
  mud,	
  which	
  is	
  not	
  possible	
  in	
  concrete	
  tanks.	
  	
  

4. Catfish	
  production	
  in	
  cages	
  will	
  not	
  be	
  possible	
  because	
  the	
  catfish	
  will	
  entangle	
  itself	
  to	
  the	
  net	
  
material	
  with	
  the	
  lateral	
  spines	
  it	
  contains	
  next	
  to	
  its	
  gills.	
  	
  

5. All	
  catfish	
  systems	
  depends	
  on	
  the	
  input	
  of	
  external,	
  commercial	
  fish	
  feed	
  which,	
  in	
  the	
  case	
  of	
  
catfish,	
   has	
   to	
   contain	
   relatively	
   high	
   protein	
   ratios	
   and	
   thus	
   relatively	
   high	
   proportions	
   of	
  
fishmeal.	
  The	
  production	
  of	
  a	
  commercial	
  feed	
  in	
  organic	
  quality	
  will	
  become	
  too	
  expensive	
  and	
  
endanger	
  the	
  economic	
  feasibility.	
  	
  

 

5.3.2. Tilapia	
  in	
  monoculture	
  (Intensive	
  and	
  Semi-­‐intensive)	
  	
  

Tilapia	
   production	
   systems	
   are	
   very	
   diverse	
   in	
   the	
  whole	
   of	
   East	
   Africa.	
   Intensive	
   and	
   semi-­‐intensive	
  
systems	
  depending	
  on	
  external	
  inputs	
  of	
  commercial	
  tilapia	
  feeds	
  and	
  at	
  least	
  in	
  intensive	
  pond	
  culture	
  
only	
  male	
  tilapias	
  have	
  to	
  be	
  used.	
  Thus,	
  the	
  following	
  constraints	
  regarding	
  the	
  organic	
  production	
  of	
  
tilapia	
  in	
  monoculture	
  in	
  intensive	
  and	
  semi-­‐intensive	
  systems	
  will	
  occur:	
  
	
  

1. Commercial	
   tilapia	
   feed	
   in	
   a	
   certified	
   organic	
   quality	
   does	
   not	
   exist	
   and	
   would	
   have	
   to	
   be	
  
imported	
  with	
  the	
  consequence	
  that	
  economic	
  viability	
  is	
  questionable.	
  

2. The	
  use	
  of	
  all	
  male	
  tilapia	
  is	
  mandatory	
  for	
   intensive	
  and	
  also	
  for	
  semi-­‐intensive	
  pond	
  culture.	
  
Mixed	
   sex	
   tilapia	
  populations	
  are	
  not	
   recommended	
  at	
   all.	
  As	
  hand	
   sexing	
   is	
   very	
   ineffective,	
  
often	
  unreliable,	
  and	
  very	
   labour	
   intensive	
  (and	
  thus	
  very	
  costly)	
  all	
  male	
  tilapia	
  are	
  produced	
  
with	
  the	
  use	
  of	
  17-­‐α-­‐methylthestosterone	
  (MT),	
  which	
  is	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  

3. At	
  least	
  semi-­‐intensive	
  tilapia	
  production	
  relies	
  on	
  the	
  use	
  of	
  external	
  fertilizers,	
  which	
  are	
  not	
  
available	
   in	
  organic	
  quality,	
  although	
   it	
   is	
  available	
  from	
  extensive,	
  rural	
  animal	
  rearing.	
   If	
   this	
  
kind	
   of	
   manure	
   could	
   be	
   used	
   in	
   organic	
   tilapia	
   production,	
   shall	
   be	
   further	
   discussed	
   and	
  
decided	
  by	
  the	
  stakeholders	
  involved.	
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5.3.3. Tilapia	
  in	
  monoculture	
  (extensive)	
  	
  

Extensive	
  tilapia	
  production	
  is	
  very	
  common,	
  if	
  not	
  the	
  leading	
  tilapia	
  production	
  system	
  in	
  the	
  whole	
  of	
  
East	
   Africa.	
   In	
   extensive	
   systems	
   tilapia	
   are	
   mainly	
   not	
   fed	
   (if	
   they	
   are	
   fed	
   at	
   all	
   then	
   with	
  
supplementary	
  feeds,	
  like	
  vegetable	
  leaves,	
  “kitchen	
  waste”	
  or	
  commercially,	
  low-­‐protein	
  supplemental	
  
fish	
   feeds)	
   and	
   the	
   production	
   relies	
   on	
   the	
   natural	
   production	
   capacity	
   of	
   the	
   ponds.	
   The	
   natural	
  
production	
  of	
  ponds	
  is	
  boosted	
  with	
  the	
  application	
  of	
  fertilizers,	
  mainly	
  animal	
  manure	
  from	
  extensive	
  
animal	
  rearing	
  (cattle,	
  pigs,	
  chicken,	
  goat	
  and	
  sheep).	
  The	
  ponds	
  are	
  stocked	
  with	
  mono	
  sex	
  (all	
  male)	
  
tilapia	
  on	
  a	
  low	
  stocking	
  rate	
  (1	
  –	
  2	
  fish	
  per	
  m²).	
  	
  
	
  
Unfortunately	
   due	
   to	
   unavailability	
   of	
   mono	
   sex	
   tilapia	
   fingerlings	
   and	
   low-­‐educated	
   and	
   low-­‐
experienced	
  tilapia	
  farmers,	
  very	
  often	
  mixed	
  sex	
  tilapia	
  is	
  used	
  in	
  extensive	
  systems	
  with	
  far	
  too	
  high	
  
stocking	
   densities	
   (3	
   and	
  more	
   fingerlings	
   per	
  m²)	
   resulting	
   in	
   widely	
   known	
   fatal	
   and	
   disappointing	
  
output	
  for	
  the	
  farmers.	
  	
  
	
  
Regarding	
  the	
  organic	
  production	
  the	
  following	
  constraints	
  are	
  foreseen:	
  
	
  

1. If	
   all	
  male	
   tilapia	
   is	
   used	
   (and	
   this	
   is	
   recommended)	
   they	
  might	
   be	
  produced	
  with	
   the	
  use	
  of	
  
hormones,	
  which	
  is	
  not	
  allowed	
  in	
  organic	
  aquaculture.	
  

2. Fertilization	
   with	
   commercial	
   products	
   like	
   for	
   example	
   phosphates	
   (DHP)	
   is	
   not	
   allowed	
   in	
  
organic	
  aquaculture.	
  	
  	
  

3. Animal	
   manure	
   is	
   not	
   from	
   organic	
   livestock	
   production.	
   However,	
   animal	
   manure	
   is	
   from	
  
extensive	
  animal	
  husbandry.	
  	
  

 

5.3.4. Potential	
  for	
  organic	
  production	
  	
  	
  

Provided	
  that	
  stakeholders	
  in	
  East	
  Africa	
  accept	
  that	
  manure	
  from	
  extensive	
  animal	
  husbandry	
  from	
  the	
  
surrounding	
  rural	
  area	
  of	
  the	
  fish	
  farm	
  can	
  be	
  used	
  in	
  organic	
  tilapia	
  production	
  in	
  extensive	
  systems	
  is	
  
seen	
  as	
  possible.	
  The	
   second	
  constraint,	
   the	
  production	
  of	
  all	
  male	
   tilapia,	
   can	
  be	
  overcome	
  by	
  hand	
  
sexing.	
  At	
  the	
  age	
  of	
  3	
  to	
  4	
  month	
  fish	
  are	
  checked	
  visually	
  (weight	
  is	
  about	
  30	
  to	
  50	
  g).	
  After	
  sexing	
  only	
  
males	
  are	
  stocked	
  into	
  the	
  production	
  ponds	
  were	
  the	
  females	
  have	
  to	
  be	
  rejected	
  (and	
  sold	
  to	
  the	
  local	
  
community	
  for	
  a	
  very	
  economic	
  price).	
  	
  
	
  
The	
  disadvantages	
  of	
  hand-­‐sexing	
  are	
  obvious.	
  Half	
  of	
   the	
  production	
  has	
   to	
  be	
  rejected	
  or	
  sold	
   for	
  a	
  
very	
  low	
  price.	
  In	
  particular	
  inexperienced	
  fish	
  farmers	
  will	
  cause	
  much	
  higher	
  production	
  costs.	
  If	
  this	
  
can	
  be	
  compensated	
  by	
  higher	
  prices	
  for	
  organic	
  aquaculture	
  is	
  questionable.	
  	
  
 

5.3.5. Tilapia	
  and	
  catfish	
  in	
  polyculture	
  	
  	
  

The	
   disadvantage	
   of	
   prolific	
   multiplying	
   in	
   extensive	
   tilapia	
   systems	
   can	
   be	
   reduced	
   and/or	
   partially	
  
avoided	
  by	
   stocking	
  of	
  African	
  catfish	
   into	
   the	
   tilapia	
  ponds.	
  The	
  African	
  catfish	
   is	
  used	
  as	
  a	
  predator	
  
fish,	
  which	
  will	
  feed	
  on	
  the	
  unwanted	
  tilapia	
  offspring.	
  Thus,	
  overcrowding	
  of	
  the	
  ponds	
  with	
  too	
  many	
  
tilapia	
  (which	
  then	
  all	
  remain	
  small	
  and	
  will	
  not	
  reach	
  marketable	
  prices)	
  can	
  be	
  avoided.	
  In	
  order	
  to	
  use	
  
this	
   strategy	
   for	
  extensive	
  organic	
   tilapia	
  production	
   (without	
  hand	
  sexing	
  costs	
  and/or	
  without	
  using	
  
hormones)	
  prevailing	
   reproduction	
  method	
  of	
  African	
   catfish	
   remains	
   an	
   issue.	
   If	
   it	
   is	
   not	
  possible	
  or	
  
economically	
  not	
  feasible	
  to	
  produce	
  catfish	
  without	
  hormones	
  then	
  polyculture	
  of	
  tilapia	
  and	
  catfish	
  is	
  
not	
   a	
   realistic	
   option.	
   Allowing	
   the	
   use	
   of	
   hormones	
   in	
   female	
   catfish	
   breeders	
  might	
   be	
   considered	
  
under	
  the	
  preconditions	
  that	
  either	
  the	
  catfish	
  is	
  not	
  marketed	
  as	
  organic	
  fish	
  nor	
  others	
  than	
  African	
  
catfish	
  own	
  pituitary	
  gland	
  is	
  used.	
  	
  



 
 

56	
  

5.3.6. Intensive	
  tilapia	
  production	
  in	
  cages	
  	
  	
  	
  

Unlike	
  tilapia	
  production	
  in	
  ponds	
  intensive	
  tilapia	
  production	
  in	
  cages	
  can	
  be	
  managed	
  with	
  mixed	
  sex	
  
tilapia	
   stocks.	
   Nile	
   tilapia	
   (Oreochromis	
   niloticus)	
   needs	
   a	
   substrate	
   for	
   successful	
   spawning	
   and	
  
fertilization	
  of	
  the	
  eggs.	
  This	
  substrate	
  can	
  be	
  the	
  bottom	
  of	
  the	
  pond	
  or	
  a	
  tank.	
  But	
  in	
  a	
  cage	
  the	
  eggs	
  
will	
   fall	
   through	
   the	
   net	
   openings	
   before	
   they	
   are	
   fertilized	
   or	
   before	
   they	
   can	
   be	
   picked	
   from	
   the	
  
female	
  and	
  be	
  put	
  into	
  the	
  females	
  mouth.	
  O.	
  niloticus	
   is	
  a	
  mouth	
  brooder	
  where	
  the	
  female	
  puts	
  the	
  
eggs	
   into	
   its	
   mouth	
   after	
   they	
   are	
   laid	
   and	
   immediately	
   after	
   they	
   are	
   fertilized	
   by	
   the	
  male	
   in	
   the	
  
bottom	
  nest	
  which	
  has	
  been	
  digged	
  by	
  the	
  male.	
  	
  
	
  
In	
  net	
  cages	
  a	
  successful	
  spawning	
  will	
  occur	
  but	
  rarely	
  and	
  subsequent	
  offspring	
  development	
  will	
  be	
  
limited	
  (if	
  at	
  all).	
  Hence	
  mixed	
  sex	
  tilapia	
  in	
  a	
  cage	
  might	
  be	
  suitable	
  for	
  organic	
  production;	
  still	
  higher	
  
production	
   costs	
   are	
   involved.	
   The	
   females	
   will	
   spend	
   a	
   part	
   of	
   the	
   (expensive)	
   tilapia	
   feed	
   for	
   egg	
  
production	
  and	
  not	
  for	
  own	
  growth.	
  Notwithstanding,	
  in	
  comparison	
  with	
  higher	
  costs	
  for	
  hand	
  sexing	
  
costs	
  are	
  significantly	
  lower.	
  Tilapia	
  production	
  in	
  cages	
  shows	
  another	
  bottleneck	
  due	
  to	
  the	
  complete	
  
dependency	
   from	
   bought-­‐in	
   feed	
   (commercial	
   feed	
   as	
   floating	
   pellets	
   are	
   needed).	
   At	
   present	
  
commercial	
   feed	
   in	
   certified	
   organic	
   quality	
  would	
   have	
   to	
   be	
   imported.	
   This	
  might	
   be	
   a	
   short-­‐term	
  
option	
  for	
  an	
  export	
  oriented	
  organic	
  tilapia	
  project.	
  However,	
  in	
  the	
  mid	
  to	
  long	
  run	
  a	
  commercial	
  feed	
  
in	
  organic	
  quality	
  needs	
  to	
  be	
  produced	
  in	
  the	
  East	
  African	
  region.	
  	
  
	
  
In	
  addition,	
  it	
  shall	
  be	
  pointed	
  out	
  that	
  cage	
  culture	
  in	
  the	
  whole	
  of	
  East	
  Africa	
  is	
  not	
  very	
  present	
  at	
  the	
  
moment	
   thus	
  cage	
  culture	
  enterprises	
  are	
  very	
   rare	
  and	
  at	
  a	
  very	
   infant	
   stage,	
  meaning	
   they	
  are	
  not	
  
very	
  developed	
  in	
  terms	
  of	
  production	
  and	
  knowledge.	
  Also	
  in	
  many	
  East	
  African	
  countries	
  (if	
  not	
  in	
  all)	
  
a	
  legal	
  framework	
  for	
  cage	
  aquaculture	
  is	
  not	
  established	
  yet.	
  This	
  is	
  of	
  special	
  importance	
  for	
  the	
  Lake	
  
Victoria,	
  which	
  might	
  have	
  a	
  huge	
  potential	
  for	
  cage	
  aquaculture	
  but	
  is	
  seen	
  (and	
  has	
  to	
  be	
  seen)	
  as	
  a	
  
natural	
   heritage	
   of	
   the	
   three	
   countries	
   Kenya,	
   Tanzania	
   and	
   Uganda.	
   Thus,	
   establishment	
   of	
   cage	
  
culture	
   in	
  Lake	
  Victoria	
  might	
  not	
  be	
  easy	
  and	
  shall	
  be	
  done	
   in	
  a	
  very	
  careful	
  and	
  ecological	
   sensitive	
  
way.	
  At	
  the	
  moment	
  only	
  in	
  Uganda	
  some	
  cage	
  culture	
  activities	
  have	
  been	
  found	
  (Source	
  of	
  the	
  Nile,	
  
Jinja).	
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6. Annexes	
  

6.1. Annex	
  1:	
  List	
  of	
  acronyms	
  
CRSP	
   Aquafish-­‐Collaborative	
  Research	
  Support	
  Programme,	
  Tanzania	
  

DHP	
   Dihexadecylphosphat	
  
EEC	
   European	
  Economic	
  Community	
  

EEZ	
   Exclusive	
  Economic	
  Zone,	
  Tanzania	
  

EIA	
   Environmental	
  impact	
  assessments	
  

ESP	
   Economic	
  Stimulus	
  Programme,	
  Kenya	
  

EU	
  	
   European	
  Union	
  

FAO	
   Food	
  and	
  Agriculture	
  Organization	
  of	
  the	
  United	
  Nations	
  

FiBL	
   Forschungsinstitut	
  für	
  biologischen	
  Landbau	
  

GMO	
   Genetically	
  Modified	
  Organism	
  
IFOAM	
   International	
  Federation	
  of	
  Organic	
  Agriculture	
  Movements	
  

KMFRI	
   Kenya	
  Marine	
  and	
  Fisheries	
  Research	
  Institute,	
  Kenya	
  

MINAGRI	
   Ministry	
  of	
  Agriculture	
  and	
  Animal	
  Resources,	
  Rwanda	
  

MSC	
   Marine	
  Stewardship	
  Council	
  

NAFIS	
   National	
  Farmers	
  Information	
  Service,	
  Kenya	
  

NARDTC	
   National	
  Aquaculture	
  Development	
  and	
  Training	
  Centre	
  Sagana,	
  Kenya	
  

NUR	
   National	
  University	
  of	
  Rwanda	
  	
  

PAIGELAC	
   Inland	
  Lakes	
  Integrated	
  Development	
  and	
  Management	
  Support	
  Project,	
  Rwanda	
  
PL	
  	
   post-­‐larvae	
  

RARDA	
   Rwanda	
  Animal	
  Resources	
  Development	
  Authority,	
  Rwanda	
  

RAS	
   Recirculation	
  Aquaculture	
  Systems	
  	
  

RIAT	
   Ramogi	
  Institute	
  of	
  Advanced	
  Technology,	
  Kenya	
  

Sida	
   Swedish	
  International	
  Development	
  Cooperation	
  Agency	
  

SON	
   The	
  Source	
  of	
  Nile,	
  Uganda	
  

TAFIRI	
   Tanzania	
  Fisheries	
  Research	
  Institute,	
  Tanzania	
  

UCA	
   Uganda	
  Cooperative	
  Alliance	
  Ltd.,	
  Uganda	
  
USAID	
   United	
  States	
  Agency	
  for	
  International	
  Development	
  

Waficos	
   Walimi	
  Fish	
  Cooperative	
  Society	
  Ltd.,	
  Uganda	
  

WHO	
   World	
  Health	
  Organization	
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6.2. Annex	
  2:	
  Glossary	
  
 
Allopathic	
  medicine	
  (or	
  treatment)	
  is	
  not	
  an	
  accepted	
  scientific	
  term	
  and	
  means	
  use	
  of	
  mainstream	
  
medicine	
  based	
  on	
  pharmacologically	
  active	
  agents.	
  The	
  opposite	
  term	
  “homeopathic	
  medicine”	
  has	
  
been	
  introduced	
  by	
  homeopaths.	
  
Bio-­‐Fouling	
  in	
  the	
  context	
  of	
  aquaculture	
  means	
  colonization	
  of	
  net	
  cages	
  (off-­‐shore,	
  lake	
  aquaculture)	
  
and/or	
   other	
   equipment	
   used	
   for	
   aquaculture	
   by	
   aquatic	
   organisms	
   such	
   as	
   algae	
   or	
   mussels.	
   In	
  
conventional	
   aquaculture	
   biocides	
   (e.g.	
   copper	
   based	
   in	
   coatings)	
   are	
   often	
   used	
   to	
   protect	
   the	
  
equipment.	
  In	
  organic	
  aquaculture	
  utilization	
  of	
  biocides	
  are	
  not	
  allowed,	
  only	
  physical	
  treatments	
  (e.g.	
  
power	
  washer)	
  are	
  permitted.	
  	
  
Broodstock	
  is	
  a	
  group	
  of	
  sexually	
  mature	
  individuals	
  (male	
  and	
  female)	
  kept	
  for	
  reproduction	
  purposes	
  
in	
  aquaculture.	
  Broodstock	
  is	
  either	
  collected	
  in	
  the	
  wild	
  (not	
  desired	
  but	
  sometimes	
  full	
  reproduction	
  
cycle	
  does	
  not	
  work	
  in	
  captivity)	
  or	
  produced	
  in	
  closed	
  reproduction	
  systems.	
  	
  
Carnivore	
  fish	
  species	
  are	
  predators	
  in	
  their	
  natural	
  aquatic	
  environment	
  and	
  rely	
  on	
  diets	
  with	
  animal	
  
protein	
  for	
  larger	
  parts	
  of	
  their	
  life	
  cycle.	
  
Eyestalk	
   ablation	
   is	
   a	
  method	
   applied	
   in	
   the	
   reproduction	
  of	
   captive	
   Penaid	
   shrimp.	
  After	
   removing	
  
eyestalks	
  of	
  female	
  shrimp	
  ovarian	
  maturation	
  starts	
  and	
  fertilization	
  of	
  eggs	
  by	
  male	
  shrimp	
  spawners	
  
can	
  follow.	
  
Fingerlings	
  are	
  juvenile	
  fishes	
  with	
  a	
  size	
  of	
  a	
  finger.	
  Development	
  stages	
  of	
  fishes	
  are	
  eggs,	
  larvae,	
  frys	
  
(fish	
  start	
  to	
  feed	
  for	
  itself),	
  fingerlings	
  (fins	
  are	
  extended	
  and	
  scales	
  are	
  growing	
  throughout	
  the	
  body)	
  
and	
  sexually	
  mature	
  adults.	
  
Halophytes	
  are	
  plants	
  that	
  tolerate	
  and/or	
  even	
  demand	
  higher	
  sodium	
  chlorite	
  concentrations	
  in	
  soils	
  
(salinity).	
  Halophytes	
  are	
  growing	
  in	
  coastal	
  salt	
  marsh	
  areas,	
  saline	
  lakes	
  or	
  in	
  desert	
  areas.	
  	
  
Hatcheries	
  in	
  aquaculture	
  are	
  needed	
  to	
  breed	
  a	
  large	
  number	
  of	
  fish,	
  crustacean	
  or	
  other	
  aquatic	
  
organisms.	
  In	
  fish	
  and	
  crustacean	
  aquaculture	
  eggs	
  are	
  produced	
  and	
  hatched	
  until	
  the	
  post-­‐larvae	
  
(crustacean)	
  and/or	
  fry/fingerling	
  stage	
  (fin	
  fish).	
  	
  
Herbivore	
  fish	
  species	
  feed	
  on	
  plant	
  organisms	
  only.	
  	
  
Macro-­‐Algae	
  (or	
  seaweed)	
  are	
  multi-­‐cellular	
  and	
  photosynthetic	
  marine	
  algae	
  including	
  red,	
  brown	
  
and	
  green	
  algae	
  which	
  can	
  be	
  seen	
  without	
  a	
  microscope.	
  
Mariculture	
  comprises	
  all	
  aquaculture	
  activities	
  in	
  coastal	
  areas	
  as	
  well	
  as	
  marine	
  offshore	
  
aquaculture.	
  
Micro-­‐Algae	
  are	
  photosynthetic	
  and	
  aquatic	
  algae	
  which	
  cannot	
  be	
  seen	
  without	
  a	
  microscope.	
  	
  
Omnivore	
  fish	
  species	
  are	
  flexible	
  and	
  feed	
  on	
  animal	
  as	
  well	
  as	
  on	
  plant	
  protein.	
  Omnivore	
  fish	
  
species	
  often	
  grow	
  faster	
  when	
  fishmeal/fish	
  oil	
  is	
  fed.	
  
Raceways	
   are	
   flow-­‐through	
   systems	
   in	
   inland	
   aquaculture	
   built	
   by	
   concrete	
   basins	
   and/or	
   channels	
  
where	
   a	
   continuous	
   water	
   flow	
  maintains	
   a	
   high	
   level	
   of	
   water	
   quality.	
   Raceways	
   are	
   used	
   among	
  
others	
   for	
   trout,	
   catfish	
   and	
   tilapia	
   in	
   freshwater	
   aquaculture	
   or	
   for	
   juvenile	
   salmon	
   and	
  
seabream/seabass	
  with	
  brackish	
  water.	
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6.3. Annex	
  3:	
  Hatchery	
  planning	
  for	
  Nile	
  tilapia	
  and	
  African	
  
Catfish	
  in	
  Burundi	
  

 
http://fishconsult.org/wp-­‐content/uploads/2012/09/Establishment-­‐of-­‐fish-­‐hatchery-­‐for-­‐Nile-­‐tilapia-­‐
and-­‐African-­‐catfish-­‐in-­‐Burundi.pdf  

6.4. Annex	
  4:	
  A	
  new	
  guide	
  to	
  fish	
  farming	
  in	
  Kenya	
  (2007)	
  
 
http://www.google.de/#sclient=psy-­‐
ab&q=Fish+farming+guide+kenya&oq=Fish+farming+guide+kenya&gs_l=serp.3..33i21.20417887.20422
669.1.20422947.24.22.0.1.1.1.658.4069.0j8j6j2j0j1.17.0...0.0...1c.1.16.psy-­‐
ab.f2DgjAHi66A&pbx=1&bav=on.2,or.r_qf.&fp=f519f828973bd545&biw=1152&bih=596	
  	
  

6.5. Annex	
  5:	
  Master	
  plan	
  for	
  fisheries	
  and	
  fish	
  farming	
  in	
  
Rwanda	
  (2011)	
  

 
http://www.rab.gov.rw/IMG/pdf/Master_Plan_Fish_Farm.pdf	
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6.6. Annex	
  6:	
  List	
  of	
  fish	
  species	
  in	
  Rwanda	
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6.7. Annex	
  7:	
  List	
  of	
  fish	
  species	
  with	
  potential	
  in	
  aquaculture	
  in	
  
Tanzania	
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6.8. Annex	
  8:	
  List	
  of	
  accredited	
  seafood	
  exporters	
  in	
  Tanzania	
  
 
https://webgate.ec.europa.eu/sanco/traces/output/TZ/FFP_TZ_en.pdf	
  
	
  
The	
   names	
   of	
   accredited	
   seafood	
   processors	
   in	
   all	
   other	
   selected	
   countries	
   can	
   be	
   found	
   in	
   the	
  
stakeholder	
  contact	
  list.	
  	
  
	
  

6.9. Annex	
  9:	
  The	
  Fish	
  (Aquaculture)	
  Rules	
  2003,	
  Uganda	
  
 
http://www.agriculture.go.ug/userfiles/The_Fish_(Aquaculture)_Rules,_2003.pdf	
  	
  
	
  

6.10. Annex	
  10:	
  List	
  of	
  research	
  institutions	
  in	
  Uganda	
  	
  
 
Fisheries	
  Resource	
  Research	
  Institute	
  (FIRRI),	
   Jinja,	
  Uganda.	
  Dr.	
  John	
  Balirwa,	
  Head	
  of	
  FIRRI.	
  Tel:	
  256-­‐
43-­‐120369/120484,	
  E-­‐mail:	
  firi@infocom.co.ug;	
  www.firi.go.ug;	
  
	
  
The	
   Kajjansi	
   Aquaculture	
   Research	
   and	
   Development	
   Center	
   at	
   Kajjansi	
   in	
   Entebbe.	
   Head	
   of	
  
Aquaculture,	
  Mr	
  Rutaisire	
  Justus,	
  +	
  256	
  414	
  200745,	
  jusruta@yahoo.com.	
  	
  
	
  
Research	
   and	
   postgraduate	
   work,	
   degrees,	
   diplomas	
   and	
   certificate	
   training	
   are	
   also	
   offered	
   by	
   the	
  
Zoology	
   Department	
   at	
   the	
   Faculty	
   of	
   Science	
   and	
   the	
   Department	
   of	
   Wildlife	
   at	
   the	
   Veterinary	
  
Faculty	
  in	
  Makerere	
  University	
  of	
  Kampala.	
  	
  
	
  
The	
   Fisheries	
   Training	
   Institute	
   in	
   Entebbe	
   offers	
   opportunities	
   for	
   research	
   and	
   diplomas	
   and	
  
certificate	
  training	
  in	
  fisheries	
  and	
  aquaculture.	
  

6.11. Annex	
  11:	
  Annual	
  report	
  of	
  Department	
  of	
  Fisheries	
  
Resources	
  2010/2011	
  (Uganda)	
  

 
http://www.agriculture.go.ug/userfiles/DFR%20ANNUAL%20REPORT%202012.pdf	
  

6.12. Annex	
  12:	
  Report	
  about	
  Waficos	
  fish	
  symposium	
  2013	
  
(Uganda)	
  

 
www.sarnissa.org/tiki-­‐download_file.php?fileId=649	
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6.13. Annex	
  13:	
  Approved	
  products	
  for	
  cleaning	
  and	
  disinfection	
  
 
EC	
  regulation	
  710/2009	
  /	
  ‘ANNEX	
  VII	
  	
  
	
  

Products	
  for	
  cleaning	
  and	
  disinfection	
  	
  
1.	
  Products	
  for	
  cleaning	
  and	
  disinfection	
  of	
  buildings	
  and	
  installations	
  for	
  livestock	
  production	
  referred	
  
to	
  in	
  Article	
  23(4):	
  	
  
—	
  Potassium	
  and	
  sodium	
  soap	
  	
  
—	
  Water	
  and	
  steam	
  	
  
—	
  Milk	
  of	
  lime	
  	
  
—	
  Lime	
  	
  
—	
  Quicklime	
  	
  
—	
  Sodium	
  hypochlorite	
  (e.g.	
  as	
  liquid	
  bleach)	
  	
  
—	
  Caustic	
  soda	
  	
  
—	
  Caustic	
  potash	
  	
  
—	
  Hydrogen	
  peroxide	
  	
  
—	
  Natural	
  essences	
  of	
  plants	
  	
  
—	
  Citric,	
  peracetic	
  acid,	
  formic,	
  lactic,	
  oxalic	
  and	
  acetic	
  acid	
  	
  
—	
  Alcohol	
  	
  
—	
  Nitric	
  acid	
  (dairy	
  equipment)	
  	
  
—	
  Phosporic	
  acid	
  (dairy	
  equipment)	
  	
  
—	
  Formaldehyde	
  	
  
—	
  Cleaning	
  and	
  disinfection	
  products	
  for	
  teats	
  and	
  milking	
  facilities	
  	
  
—	
  Sodium	
  carbonate	
  EN	
  6.8.2009	
  Official	
  Journal	
  of	
  the	
  European	
  Union	
  L	
  204/29	
  
	
  
Products	
  for	
  cleaning	
  and	
  disinfection	
  for	
  aquaculture	
  animals	
  and	
  seaweed	
  production	
  referred	
  to	
  in	
  
Articles	
  6e(2),	
  25s(2)	
  and	
  29a.:	
  	
  
2.1.	
  Substances	
  for	
  cleaning	
  and	
  disinfection	
  of	
  equipment	
  and	
  facilities,	
  in	
  the	
  absence	
  of	
  aquaculture	
  
animals:	
  	
  
—	
  Ozone	
  	
  
—	
  Sodium	
  chloride	
  	
  
—	
  Sodium	
  hypochlorite	
  	
  
—	
  Calcium	
  hypochlorite	
  	
  
—	
  Lime	
  (CaO,	
  calcium	
  oxide)	
  	
  
—	
  Caustic	
  soda	
  	
  
—	
  Alcohol	
  	
  
—	
  Hydrogen	
  peroxide	
  	
  
—	
  Organic	
  acids	
  (acetic	
  acid,	
  lactic	
  acid,	
  citric	
  acid)	
  	
  
—	
  Humic	
  acid	
  	
  
—	
  Peroxyacetic	
  acids	
  	
  
—	
  Iodophores	
  	
  
—	
  copper	
  sulphate:	
  only	
  until	
  31	
  December	
  2015	
  	
  
—	
  potassium	
  permanganate	
  	
  
—	
  peracetic	
  and	
  peroctanoic	
  acids	
  	
  
—	
  tea	
  seed	
  cake	
  made	
  of	
  natural	
  camelia	
  seed	
  (use	
  restricted	
  to	
  shrimp	
  production)	
  	
  
2.2.	
  Limited	
  list	
  of	
  substances	
  for	
  use	
  in	
  the	
  presence	
  of	
  aquaculture	
  animals:	
  	
  
—	
  limestone	
  (calcium	
  carbonate)	
  for	
  pH	
  control	
  	
  
—	
  dolomite	
  for	
  pH	
  correction	
  (use	
  restricted	
  to	
  shrimp	
  production) 



 
 

64	
  

6.14. Annex	
  14:	
  By-­‐products	
  used	
  for	
  fish	
  feed	
  production	
  in	
  
Rwanda	
  

 
 
 

Agro-­‐industrial	
  by-­‐
products	
  

Localities	
   Availability	
  
(tons/year)	
  

Period	
  of	
  
availability	
  

Cost	
  (Rw.F.)	
  

Draff	
  (wet)	
   Gisenyi	
   1	
  400	
   all	
  year	
   free	
  of	
  charge	
  

Beer	
  yeast	
   Gisenyi	
  
200	
  000	
  
litres	
   all	
  year	
   free	
  of	
  charge	
  

Draff	
  from	
  banana	
  beer	
   all	
  country	
   87	
  000	
   all	
  year	
   2/kg	
  
Draff	
  from	
  sorghum	
  beer	
   all	
  country	
   20	
  800	
   all	
  year	
   2/kg	
  
Blood	
  meal	
   	
   390	
   all	
  year	
   free	
  of	
  charge	
  
Stomach	
  contents	
   	
   800	
   all	
  year	
   free	
  of	
  charge	
  
Bone	
  	
  meal	
   	
   	
   all	
  year	
   free	
  of	
  charge	
  

Rice	
  brans	
   Kigali	
   74	
   March,	
  Sept.	
  
-­‐	
  Oct.	
  

2	
  000/ton	
  

Rice	
  polishings	
   Kigali	
   149	
   March,	
  Sept.	
  
-­‐	
  Oct.	
  

2	
  000/ton	
  

Wheat	
  brans	
   Ruhengeri	
   193	
   all	
  year	
   2	
  000/ton	
  
Remouldings	
  (whear)	
   Ruhengeri	
   262	
   all	
  year	
   2	
  000;2	
  500/ton	
  
Bagasse	
   Kabuye	
   2	
  100	
   all	
  year	
   free	
  of	
  charge	
  
Molasses	
   Kabuye	
   350	
   all	
  year	
   to	
  be	
  assessed	
  
Filter	
  press	
  mud	
  (cane)	
   Kabuye	
   	
   all	
  year	
   to	
  be	
  assessed	
  
Maze	
  bran	
   all	
  country	
   	
   all	
  year	
   2	
  000/ton	
  
Groundnut	
  cake	
   	
   	
   all	
  year	
   to	
  be	
  assessed	
  
Soya	
  oil	
  cake	
   Kigali	
   10	
  000	
   all	
  year	
   to	
  be	
  assessed	
  
Coffee	
  pulp	
   all	
  country	
   100	
  000	
   all	
  year	
   to	
  be	
  assessed	
  
Coffee	
  hulls	
   all	
  country	
   3	
  000	
   all	
  year	
   to	
  be	
  assessed	
  
Cassava	
  offals	
   all	
  country	
   	
   all	
  year	
   to	
  be	
  assessed	
  
Household	
  scraps	
   all	
  country	
   	
   all	
  year	
   to	
  be	
  assessed	
  
Other	
  wastes	
   all	
  country	
   	
   all	
  year	
   to	
  be	
  assessed	
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