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The Earth represents a minuscule space in the Universe

The Earth a Blue Planet and 
the Moon, White Satellite



and the humans are very small and very recent in the Earth . Taking into account the time 
from the formation of the Earth within 24h, the Homo sapiens appears at 11:59:30 pm

ANTROPOCENE



The Earth is diverse and beautiful





But how do we use the four elements?



we have an over consumption of earth resources and we produce high impacts



HUMAN POPULATION AND AVAILABLE RESOURCES







Shangai

Social differences in Brazil

Dubai
Qatar

JohanesburgoMumbay

Los Asperones

The half of world population lives in cities



–Megacites (Millons of Habitatnts)

Tokio (39,8), Shangai (31,1), Yakarta (28,9), Delhi (27,2 Mh), Karachi (25,1), Seúl 

(24,8), Manila (24,6)….Ciudad de México (22,3),.Sao Paulo (21,8),.Buenos Aires 

(15,8), ..Rio deJaneiro (12,1),..Bogotá (9,5),Lima (8,8) Santigo de Chile 

(7,0h),..Madrid (6,2)



GLOBAL CALORIES PER CAPITA











A LARGE QUANTITY OF IS WASTED



LITHIUM

Steel production



CLIMATE CHANGE AND CLIMATIC EMERGENCY



CLIMATE CHANGE: SOURCES AND SINKS

CONTINENTS: PLANTS AND SOIL

OCEANS:ALGES, MARINE PLANTS AND SEDIMENTS

SOURCES

CO2 (Carbon dioxide): 76%
Fossil carbon (transport , industry, electricity)
CH4 (Methane): 16%
Animal husbandry (excrements)
Agriculture (rice fields), 
Biomass combustion
N2O (Nitrouse oxide): 6%
Chemical Industry, Transport
HFCs , PFCs,SF6 =2 %
refrigerants, aerosols, synthetic foam, 
insecticides





All Figures © IPCC 2013
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CLIMATE VARIATIONS AT GEOLOGICAL SCALE
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CLIMATE CHANGE AND CIVILIZATIONS



El niño/la niña

The increase of 
temperature is not
related to natural 
temperature variations
due to solar activity

El niño/La niña (19510-2015)





FROM GLOBAL TO LOCAL ACTIONS

WHAT CAN WE DO?





SUSTAINABLE DEVELOPMENT



FROM GREEN TO BLUE

Blue
Planet

Green
Planet











TO TAKE CARE ON THE ECOSYSTEMS SERVICES





ENERGY: SAVE AND MORE EFFICIENT
Eolic
Hydrolectric
Solar -Thermic
Solar -Thermolectric
Solar -Photovoltaic
Biomass
Biogas
Biofuel



NUCLEAR FUSION
Nuclear fusion is a reaction in which 
two or more atomic nuclei are 
combined to form one or more 
different atomic nuclei and 
subatomic particles (neutrons or 
protons). The difference in mass 
between the reactants and products is 
manifested as either the release or 
absorption of energy

GREEN HYDROGEN Green hydrogen (GH2 or GH 2) 
is hydrogen generated by renewable 
energy or from low-carbon power. Green 
hydrogen has significantly lower carbon 
emissions than grey hydrogen, which is 
produced by steam reforming 
of natural gas, which makes up the bulk 
of the hydrogen market.



SAVE ENERGY
EFFICIENCY

DOMESTIC

La



OMS considers that the proper water
consumption per capita including drinking , 
cooking , cleaning etc has to be 
50 l/capita. To thishis ammount we need to add
the water used in  the agriculture, industry and 
conservation of freshwater : minimal daily
amount of 100 L/capita (In Spain was 133 
L/capita in 2020)

Bath,shower

Toilet

10,33%
Wash machine

5,45 % 
Dishwater

5,16% 
Drinking

6,83% others

Sink

CITIES

INDUSTRY

AGRICULTURE

WATER CONSUMPTION IN SPAIN



BIOCLIMATIC ARQUITECTURE



FOOD



AQUACULTURE



PROMOTION OF ALGAE 
CONSUMPTION AROUND 

THE WORLD



INSECTS FOR FOOD AND FEED



CENTRO EXPERIMENTAL GRICE HUTCHINSON

Agente Andaluz del 
Conocimiento

(AAC)-21.12.2021

1.Teaching, Research, Transference and Dissemination to the society on Blue 
Biotechnology and Development. 
2. Promote the entrepreneurship of blue development projects.
3. . Offer aquaculture infrastructures and services, including the socio-
economic analysis of projects, and the modeling of different scenarios and 
their application to the management and planning of the territory.  

http://www.ibyda.es



TRANSDISCIPLINARY APPROACH

Unit 1: Ecosystems and aquatic organisms

(ECOA)

Unit 2: Technology of Processes and 

Biotechnology (BIOTEC)

Unit 3: Blue Management and social projection

(GESPRO)



High trophic level

Low trophic

level
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Integrated multitrophic aquaculture (IMTA)



Fishpond
effluents

FISH 
AQUACULTURE
Immunostimulants
Functional food
Pre- and Probiotics

MACRO- Y  MICROALGAE
AS BIOFILTERS

FISH 
AQUACULTURE

AGRONOMICAL USE
Biostimulants for plants

Cleansed
effluents

ALGAL BIOMASS

IMTA SYSTEMS TO PRODUCE BIOMASS -BIOACTIVE COMPOUNDS

ECOPHYSIOLOGY
Solar radiation
Temperature
Nutrients
Hydrodinamism

MICROBIOLOGY AND GENETIC OF 
THE BACTERIA-ALGAE 

CONSORTIUM

RENEWABLE ENERGY
Biodiesel  , Bioethanol
Biogas, Hidrogen

HEALTH, COSMETICS AND 
PHARMACOLOGY

Photoprotectors (UVR screen)
Antioxidants
Immunostimulants

N
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ACUAPONCIS AND ALGAL CULTURE



Grey Mullet (Chelon labrosus)

Ulva production in Raceways

Dietary replacement 
of fish meal by 
microalgae Chlorella 
fusca at 15% 
inclusion rate in 
juvenile thick-lipped 
grey mullet (Chelon
labrosus) during 90 
days trial

AQUAPONIC EXPERIMENTS



Culture of Euglena sp. Production of carotenoids



SYSTEM #1 (CONTROL.FERTILZERS))
SYSTEM #2 (FISHPOND EFFLUENTS)

STRAWBERRY PRODUCTION IN AQUAPONICS SYSTEMS

Brix Acid Vitamin C Firmness
CONTROL 9,78±1,08 1,00±0,09 76,75±5,97 6,08±0,42

FISHPOND EFFLUENT 9,8±0,45 0,91±0,01 76,25±4,11 5,98±0,38

ORGANIC 

CARBON

TOTAL 

NITROGEN

ORGANIC 

MATTER Na Ca
CONTROL 53,10±1,36 2,06±0,13 91,33±2,35 0,04±0,03 1,03±0,11

FISHPOND 

EFFLUENT 53,39±0,52 2,35±0,24 91,83±0,90 0,08±0,04 1,33±0,08



Salted water

Freshwater (acuaponic)

NFT “Nutrient film 
technique”

Raft
system

Cucumber
Aromatic

plants

Tomatoes
Pepper

Aubergine

Salicornia

Spin-off  Project

Lettuces

Water-melon



ALGAQUA
”Farming in Blue”

Victor Robles & Julia Vega



Sustainable and symbiotic production
of aquatic organisms and plants

Human food

Cosmeceutic Pharmaceutic

Active principles

Objective



Problem

2021
7800 millions people

2040
9000 millions people

Global population is continuously growing

-The production model should change to a more sustainable way

-People are more concern about environment and demand

sustainable and natural products

-The transport chain must be reduced to improve freshness of the 

products

- The market demands greater modernization of farmers



- Recirculating systems: Reduce nutrients, water and energy loss

- High productivity

- Minimize environmental impact

- Possible to produce near consumtion areas

Clean
Water

Solution

Waste
Water

ALGAQUA can produce a great diversity of organisms in a sustainable way



Integrated Multitrophic Aquaculture (IMTA)

A. Fresh water (aquaponic) B. Salted water

What do we do?

FEED

FEED



• Hydroponics consists on the cultivation of vegetables in water
(without soil), using inorganic or organic fertilizers for their
growth

• Aquaponics is the cultivation of fish and plants together in a
recirculating ecosystem, utilizing natural bacterial cycles to
convert fish waste to plant nutrition. This is an environmentally
friendly, natural food-growing method that harnesses the best
attributes of aquaculture and hydroponics without the need to
discard any water or filtrate or add chemical fertilizers

Hydroponics vs Aquaponics



• NFT or Nutrient Film Technique

• Raft System

• Grow beds

Different aquaponic systems



· Nitrifying bacterias

· Probiotic bacterias

Importance of bacterias in the systems



Fresh Water Production (Aquaponics)

- Productivity
Plants / m2

Vertical crops

- Water used (Recirculation)

- Nutrients and fertilizers used (fishpond effluents)

- Great diversity of vegetables and fruits

- Microalgae production

- Fresh water fishes (not very commercially exploited)



Salted Water Production

- Artificial sea water
Pathogens free
Microplastics free

Inland areas
- Water used (Recirculation)

- Nutrients and fertilizers used (fishpond effluents)

- Some vegetables can acquire greater economic value

- Re-used of salt

- Novel species (Macro / microalgae or salicornia)



Our systems in IBYDA

NFT “Nutrient film technique”

Raft system

Day 0

Day 15

- Mugilidae family
- Euryhaline and eurythermal species
- Rapid adaptation to salinity changes
- Wide geographical distribution, specially in coastal areas

Gastronomically appreciated in the Mediterranean coast

Chelon labrosus



Cucumber

Aromatic
plants

Tomatoes

Pepper

Aubergine

Our systems in IBYDA

Several lettuce varieties

Water-melon



Our systems in IBYDA

Salicornia

GASTRONOMY: high level of proteins
/ new flavours /antioxidant properties

FARMACEUTICS: antioxidant / 
antiinflammatory / anticancer properties

COSMECEUTICS: photoprotective / 
antioxidant / antiaging properties



Products

Fishes

Fresh Water Salted Water

Tench

Mullet

Sea bream

Sea bass

Plants

Lettuce

Salicornia

Sprouts

Algae

Ulva

Gracilaria

Porphyra



Aquaponics at home

Hawai
(tilapia).

Policulture

http://www.friendlyaquaponics.com/

Tomado de José Lobillo, Universidad de Sevilla (2016) 



Sistema UVI 
(tilapia in 
tropical waters).

Canada (trouts
in cold waters).

Cabagge Hill 
farm (tilapia, 
perca, trouts).

… Commercial 

Plantas en monoculture

Tomado de José Lobillo, Universidad de Sevilla (2016)



Science fiction ?

Mirai-Tokio (Hidroponic: 10.000 
lettuces/day en 2.300 m2).

Tomado de José Lobillo, Universidad de Sevilla (2016)



ALGAQUA
”Farming in Blue”

Victor Robles & Julia Vega

Thanks for your attention ¡ 



Production of honey in the cities



NUTRITION

Cosmeceuticals

Nutricosmetics

Nutricosmeceuticals

Nutraceuticals



Pierre Erwes (2014)

USES OF ALGAE



COSMECEUTIC PRODUCTS FROM ALGAE



Harvesting by filtration
or centrifugation

(1) Cell lysis
(freezing/sonication)
(2) Buffer extraction

(3) Centrifugation

Quantification and
Purity criteria 

PC A620/A280 > 4.0
PE A565/A280 > 4.0

“Waste” biomass
(Sub-Action C.1.3.)



VALORIZATION OF ALGAL BLOOMS

NATIVE BEACH CAST ALGAE

Sargassum (México)

Ulva (China)

EXOTIC INVASIVE SPECIES (Spain,Portugal,
France and Marocco)

AGRICULTURE

AQUACULTURE

ALGAL
USES

FOOD

FEED

BIOMATERIALS

BIOENERGY

COSMETICS

PHARMACEUTICS

Rugulopteryx
okamurae



Propuesta de Parque Natural

Área 
quemada

JULIO-22. Incendio Forestal en la Sierra de Mijas

El Arboretum
se salvó del 
Incendio!!



THANK YOU FOR YOUR ATTENTION
GRACIAS POR SU ATENCIÓN 

Félix López Figueroa
Felixlfigueroa@uma.es

http://www.ibyda.es

Julia Vega Sánchez
Juliavega@uma.es 

Víctor Robes Carnero
Victorrobles@uma.es

http://www.juntadeandalucia.es/SP/JDA/CDA/Secciones/Consejerias/JDA-Consejerias2/0,22105,5,00.html

