
Development of Aquaponics Combined with Open Culture  
Adapting to Arid Regions for Sustainable Food Production

Science and Technology Research Partnership for  
Sustainable Development (SATREPS)

Satoshi Yamada, Research leader,Tottori University

Juan Larrinaga Mayoral, Research leader CIBNOR

Ilie S. Racotta, Project manager, CIBNOR

Masato Endo - Francisco Magallón – Acuaculture  

Satoshi Yamada - Bernardo Murillo – Hidroponics  

Koji Inosako - Enrique Troyo – Open culture  

Takashi Baba - Jaime Holguín – Food safety  

Kotaro Tagawa - Joaquín Gutiérrez – Solar energy  

Hajme Kobayashi- Juan Larrinaga – Outreach



Our aquaponics system

collection of  
water and reuse

Aquaculture
Saline water

sHydroponic Field culture

Salinity
Stress !

Evaluation of microbiological security

No use of  
fossil fuel

Applicable to
the area out
of electrical
transmission

Guarantee  
of     

sanitary  
security

Use of photovoltaics

Use of saline  
water

High water  
use  

efficiency

Prevention  
from soil  

salinization

Production  
of fish and  

crops

conventional water use

DR ©2020  
CIBNOR, S.C.-
Univ. Tottori



CIBNOR – Model System. Research to standardize optimal  

conditions and select potential species. Pilot studies for  

production yields and bioeconomics projections

La Paz, July 11th, 2016

Los Planes, August, 2018

Farmer´s Verification system. Scaling  

to higher volume/surface production  

units. Pilot and commercial  

production for more realistic  

production yields and bioeconomics  

projections. Training of local farmers,  

students from agriculture and  

aquaculture careers
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Recirculating Aquaculture System in CIBNOR
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Outputs: Tilapia Production
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Outputs: Swiss chard production
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Recommendation of crops with high market value for aquaponics system

Hydroponic section:

• aromatic herbs

• leaf lettuce,

• swiss chard with  

tolerance to moderate  

salinities.

Open culture in soil:

• saladette, cherry and ball  

tomatoes

• spicy chiles (serrano,  

jalapeño, habanero,  

guerito)

• cucumbers,

• aromatic herbs

• beet

• coriander
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Outputs: Exhibition and training
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Near future outreach: appropriation of knowledge  

by local producers for already-existing  

aquaponics modules in BCS state

Existing aquaponic infrastructure,

supported by SADER, CONAZA and

GOB-BCS, as well as private sector

interested in this technology

8 aquaponic production modules.
 Reforma agraria N°1,
 El Centenario.
 San Juan de Los Planes.
 Las Castellanas.
 El Pescadero.
 Caduaño.
 Miraflores.
 Santiago,
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 Rural poverty reduction.

 Environmentally responsible  

aquaponics-agriculture system with low  

water and energy consumption as well  

as low C and N emission.

 Establishment of local food production  

chains with high nutritional quality

 Warranty of freshness and safety food  

production

Thank you

Expected middle to long – term outreaches of such  

production system
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