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* CONTEXTO GENERAL ACUICULTURA

* PROYECCIONES GLOBALES

* USO DE SOJA EN DIETAS ACUICOLAS
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=" Wild game

“ Duck
300 milliont Horse
. Goose and guinea
- fowl
250 milliont PROTEINA DEL Sheep and Goat
Beef and Buffalo
AGUA
200 milliont .
Pigmeat
150 milliont
100 milliont
Poult
50 million t v
Ot
1961 1970 1980 1990 2000 2010 2018
Source: UN Food and Agricultural Organization (FAQ) OurWorldInData.org/meat-production ¢« CC BY

Note: Total meat production includes both commercial and farm slaughter. Data are given in terms of dressed carcass weight, excluding
offal and slaughter fats.



1 pound
of feed

Pounds of
feed needed -
to produce
Cattle*

one pound of
body mass

*HEREFORD RATIO;
RATIOS FOR OTHER
CATTLE BREEDS VARY

“SALMON RATIO; RATIOS FOR
OTHER FISH SLIGHTLY HIGHER

Eficiencia en el uso de alimento balanceado (FCR)

Exactly how much
feed is needed
varies, depending
on the quality

and makeup

of the feed, the
health and age

of the animal,

the environment,
and other factors.
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PROYECCIONES 2050
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IMIAX,

Desperdicio de alimentos anual a nivel mundial

, mf : “Un numero cada vez { o5
[ e mayor de paises estdn | .
alcanzando un nivel g
alarmante de escasez de | :

agua...” ~

“El cambio climatico y el incremento asociado a eventos extremos

constituyen graves riesgos para la sequridad alimentaria” 1 a 3@@ o@@@ TN



Desde el afio 1996 la pesca comercial no pudo aumentar sus volumenes de captura y casi el 90% de las especies que se pescan
estdn explotadas plenamente o sobreexplotadas
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1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018

I Pesca de captura, aguas continentales 1 Pesca de captura, aguas marinas B Awicultura, aguas confinentales 1 Acuicultura, aguas marinas

La pesca comercial tampoco podra sostener el nivel de demanda futura de proteinas



COMISION DE PESCA U
La Acuicultura
cdebe crecer!!

“La ACUICULTURA representa la Mayor oportunidad de
inversion del siglo 21... PETER DRUCKER
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Will the Oceans Help

Feed Humanity?

CARLCS M, DUARTE, MARIANNE HOLMER, YNGVAR OLSEN, DORIS SOTO, NURIA MARBA,

JOANA GUIU, KENNY BLACK, AND ICANNIS KARAKASSIS

Comstraints on the avallability of freshmater and land plants and asimals 10 foad the 9.2 hillion Aurmans projectad to inhabir Earth by 2050 can be

overcome by enkancing the comtribution the ocean makes 4 food prod

e vur\umm megsures, w the Amw comeribution of the oceans o feading humanity must be dernad Lerpely from maricultes
a2 :J " it current

m ulture must close the preduction

Keywonds: aguicslture, food, amimals, plants, hottlenecks

P human population ks peojected to reach 9200 million

by 2050 (UN 2007) hl'_d' is within estimates of the
Maximum Carrying cap: of the planet (Cohen 1995). A
fundamental question for science is whether it is possble to
increase food production to meet the demands of a human
population of that magnitude.

There s little room for optimism. Availzble water resources
appear insufficient for agriculture to meet the food demands
of 9200 million people (Cohen 1995, CAWMA ). The
present popalation already experiences water stress (CAWMA
2007), which is exacerbated by the interactive effects of pop
ulation growth and climate change (Varcsmarty et al. 2000).
In addition, global fisheries landings have been dedining
since the mid-1980s (Pauly et al. 2003}, contributing to the
current food production crisis. Under this scenario, marine
aquaculture (hereafter mariculture), the food-producing
sector least dependent on freshwater availability (Verdegem

2 , will be enlisted to help feed humanity in the

ntury (Marra 2005). Global terrestrial production and
marine p' mary production are comparable in magnitude
{Field et 2l. 1998), but marine food now contributes anly 2%
to the human food supply (FAO 2006a), as the development
of controlled food procuction in the ocean lags several mil
lenniz behind that on land (Duarte et al. 2007). Aquaculture
procuction currently faces important challenges (Diana 2009)
that may hinder its future development. Because large-scale
domestication of the ocean should be a mainstay of the

sches from ocean fisheries are wnkely 10 recover withont? adeguate

we. For the eflort to be
¢ _{"n:lu:'nn-x of adible
roduction an land, transerring
nn( these changes will ensble the

dependence on fish

response to future food crises (Marra 2005), it is imperative
to determine what is reuired to bring about this domesti

cation. Here we busld on recent analyses (Diana 2009) to
examine the prospects for mariculture becoming a major
force to meet growing human food demands, and we analyze
the bottlenecks and challenges mariculture must overcome.

Cellings to agricultural food production

Food sufficiency requires some 900 cubic meters (m') of
water per person per year (Falkenmark 1997), ané about
9000 to 14,000 km’ per year are avaihble for human use
{Cohen 1995). Thus, 2 maxcimum of 10,000 million to 15500
millian people can be supported. Indeed, estmates of the max
imum human population that Earth can sustain r..'lgl from
6000 million to 15,000 milion, with 2 median of about
10,000 million pcc;vlr (Coken 1995). Far fewer people can
be supported if less water is available for agriculture and
nutrient requirements—particularly the fraction met by
meat intake—increase.

Indeed, the percentage of total water use co-opted by
agriculture declined from 90% to 70% curing the 20th cen
tury (FAD 20062, CAWMA 2007), and agricultural produc
tian of nonfood commedities, such as cotton and biofuel,
is increasing (CAWMA 2007). Dietary shifts, forecasted to
involve a per capita 25% increase in meat intake and a
10% increase in calozies aver the next decades (WHO 2003),
result in more per capita water use, as meat p‘m.u\.lmn
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“Como sociedad debemos estar preparados para enfrentar los cambios
sociales mads importantes que se requieren para adaptarse a la proxima
gran revolucion en la produccion de alimentos: el traslado de la
produccion de proteina animal de la tierra al mar”

“La acuicultura marina debe cumplir con estos retos para que los
océanos se conviertan en una fuente importante de alimentos para los
seres humanos, para convertirse en la proxima revolucion en la provision
de alimentos para humanos”



CONSUMPTION OF TODAY CONSUMPTION OF TOMORROW
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LA SOJA EN LAS DIETAS ACUICOLAS



Cuanta soja pueden incorporar los peces en sus dietas?

-
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Aquaculture Research & Development
Review Article

Effects of Replacing Fishmeal with Soybean Products in Fish and
Crustaceans Performance

Watson Ray Gyan™’, Stephen Ayiku ', Qihui Yang'**

1Labenstery of Aquatic Aximal Natrizien and Feed, Fishevies College, Guangdong Ocean Usiversity, Zhanjisng, Guangdong 524025, PR

Ching; *Key Labonanery of Aquatic, Livestock and Poultey Feed Science and Technology tn Seuth Ching, Ministry of Agriculinre, Zhanjlang

Guangdong 524025, PR. China

ABSTRACT

Fish meal (FM) is 2 principal dictary pros

in high de

protein

as the most nutritve plant prote ae convtainw hig "
most soybean products compared with FM, sovbean procein concentrate (SPC) s most susmable 1o replace fishaneal
in aquadeed because of its high protein cooment and bemer amino ackd profile than echer soybean produces such as
soybean meal (SBM). Moreover, more SPC can be used o fully or partially replace FM as compared to SBM without
adverse effects on growth performance and health condition in fsh and crustaceans. This review reveals that SIX
has positive cfoct om fish and crustaceans performance, prae oxpromon and pathways. This information will help
roduce the wie of fahmeal by replacing it with SPC in aquaficed and also help to impeove growth and health of fish

and crustaceana

Keyworde Aquafeed; Fab meak Gene expressicer; Growth; Soybean Meal (SBM); Soybean Protein Concentrate
SPO

and heakthy living in theie cul

INTRODUCTION feed for maximum growth

emvironment. Fab

a major Sietary

Juar . - wlnure in 2016 110.2 million e 1
Production of weeld aquaculture in 2016 was 110.2 million woases  Lepned marine fish and sheimp due to iss high dig

with estimated value s USD 243.5 billion FAO (1L This implies  pocd amimo acid peofile Sookying et al. [2). Most fishes seed in FM

that aquacultus producticn are pelapc fishes from marsne waters. FAO [4] reposted

that most woeld fish stocks of pelaghc marine fish are elther envirely

or overexplotted. FM production expertences shortages from s

moake it difficudt susta

culturing aq casse low supp

Is the high cost of feed 1211 and increasi
culvaring [3]. The price of aquafeed is always determined by the

soutces of ingrediests and levels of nutritional composition that

the feed possesses. Undersmnding fish and crustaceans sanrition is dhnimp product profit margn

cmential to aguaculturists when making dechions because the coat

wustainabdity or nonexpansion of the industry Sookying

cial fish and ¢ 21, [2). In addition 10 ecomomic Incentives from replacing FM,

of the dict represents a laspe portion of the ¢
hriep production coet. Simmilar to other serrets: - 3 e Sl
shnmep production cot. Similar to other serrentzial animals, thes significant pressure 1o imgrove the ervironmental susalinabdiny

aquatic orpaniems requires a certain level of quality protais in their o aquaculture has affected feed formulativn peactices in recent

EN PECES DE AGUA DULCE LOS NIVELES DE
INCLUSION DE HARINA DE SOJA PUEDEN LLEGAR AL
55% Y EN PECES MARINOS HASTA UN 30%

Algunas especies como la Lubina (Morone saxatilis)
pueden incorporar grandes cantidades de soja, hasta un
80% del contenido proteico puede ser proteina de de soja.

Las dietas actuales en Chile para salmdnidos utilizan
hasta 18% de harina de sojay 12 % de aceite de soja

Los peces cultivados en el NorEste Argentino, Pacu,
Surubi, etc, incluyen un 30% de soja en sus dietas



Development of raw matierals in salmon feed in Norway
100 %
20 %
80 %
70 %
60 %
0 %
40 %
20 %
10 %

0%

= Vegetd raw materials
m Fish Qil

mFish meal

1990

Clara tendencia a eliminar proteinas de origen marino y disminuir el indice FIFO (fish in fish out), aumento
significativo del uso de insumos de origen vegetal



Tu confianza SALMOFOOD V=

nos impulsa

Estds en: Inicio / Proveedores / Salmofood en vias de lanzar dieta sin harina ni aceite de pescado

Salmofood en vias de lanzar dieta sin harina ni
aceite de pescado I

“Hemos dado el ultimo paso en la busqueda por disminuir la dependencia de insumos
marinos”, afirmé Pablo Leyton de Vitapro Chile.
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2030

150 MIMATON = DE ANIMALESTACUATICOS
QUE CONSUMENFALIMENTO
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BOLSA
DE COMERCIO
DE ROSARIO

Cuadro N°6: ;Quiénes compran Harina de Soja a Argentina?
En millones de toneladas

1 Vietnam 2.961.503.340
2 Indonesia 2.429.782.878

1

2
3
4

Rank Country

China

Indonesia

India

Vietnam

12%
10%

Value

63,700,000.00

16,600,000.00
5,703,002.00
3,634,531.00

Lo mas probable es que gran parte de la Soja termine en un lugar como este...
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POTENCIAL EN ARGENTINA'Y DESDE ARGENTINA AL MUNDO



Development of raw matierals in salmon feed in Norway
100 %
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» INTEGRATED MULTI-TROPHIC AQUACULTURE (IMTA)

WiseSource salmon uses an IMTA system in which the byproducts (wastes)
of one crop (finfish, such as salmon) are converted into fertilizer, food and energy

for other crops (seaweed and shellfish), which can be sold on the market.

SUSPENSION EXTRACTIVE
AQUACULTURE - ORGANIC (MUSSELS)
Rafts of mussels are strategically
anchored where they can absorb,

small, polluting particulate matter,

such as fish feces and uneaten fish feed,
carried by the tides.
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TRISH McALASTER/THE GLOBE AND MAIL 1 SOURCES: UNIVERSITY OF NEW BRUNSWICK, FISHERIES AND OCEANS CANADA, OCEANSFORTOMORROW.CA

FED AQUACULTURE (SALMON)

Salmon far rations are notorious for
using lar h to produce feed.
Today & fro@fish processing
plants h ‘ the amount of

wild fish néeded foteed farmed salmon. Farming
other fish, such as carp or tilapia, requires far
fewer inputs, and is therefore considered more
sustainable than salmon.

" SUSPENSION EXTRACTIVE AQUACULTURE ~ INORGANIC (SEAWEEDS)

**=Long lines of seaweed extract inorganic nutrients, such as nitrogen and
phosphorus, from the water and fish waste products.The seaweed can

be harvested for food and cosmetic products. Researchers are exploring
whether the protein from seaweed can be used for fish feed,
closing the'loop in the farm ecosystem.

“La Acuicultura Multitrdfica Integrada representa una enorme ventaja
en términos de desarrollo sustentable. Por ejemplo, el rendimiento de los bivalvos
y macroalgas puede aumentar en un 15% y 50%, respectivamente, cuando se
cultivan cerca de las granjas de peces, convirtiendo los residuos de la produccion
de peces en biomasa de bivalvos y macroalgas (Neori et al. 2004, Zhou et al. 2006)

V4



POTENCIAL EN ARGENTINA

FIGURE 32
Ranking by area of main mariculture nations with temperatures
and chlorophyll-a concentrations favourable for blue mussel grow-out
and depths and current speeds suitable for longlines

FIGURE 34
Ranking by area of main mariculture nations with temperatures and chlorophyll-a
concentrations favourable for Atlantic salmon-blue mussel IMTA
and current speeds and depths suitable for sea cages and longlines
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Potental production
(tonnes x10°)

0-1
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POTENCIAL EN ARGENTINA




S
N sistemas offshore marinos.

=y Learn how U.S. soybean farmers are helping to revolutionize

aquaculture around the world. Soy-fed fish are a healthful, :
sustainable, and environmentally sound solution to the

growing global demand for nutritious seafood.

A : About Soy in Aquaculture : Partnership with U.S. Soybean Export Council

Partnership with U.S. Soybean Export Council

Soybean farmers in America’s Heartland provide a consistent,
healthy, and efficient source of protein that nourishes the fish
that feed families around the world. U.S. Soybean Export
Council - funded by the soybean producer checkoff, United
Soybean Board, and the U.S. Department of Agriculture’s
Foreign Agricultural Service—conducts research in fish nutrition
and international marketing. These agencies develop
aquaculture technologies, and provide technical support to
create soy-based feeds used successfully in aquaculture
industries throughout the world.

Soy-based feeds developed by the U.S. soybean industry

are widely used.

Diferentes asociaciones de productores de soja de EEUU vienen desarrollando proyectos de
acuicultura desde la década del 807, tanto en sistemas de cultivo continentales como en

lES\ECo U ——

MARKET INSIGHTS EVENTS DIRE

MOME / ENGINEERING MANUAL: U.S. SOYBE

Engineering Manual: U.S. Soybean
Industry OCAT Offshore Ocean Fish
Culture Cage

BY U.S SOYBEAN EXPORT COUNCIL - WEDNESDAY, OCTOBER 29, 2008
REPORTS & WHITEPAPERS |1BYTE

CATEGORY: AQUACULTURE
REGION: NORTHEAST ASIA

The U.S. soybean industry has supported development of feed-based aquaculture
technologies and soy-based aquafeeds since the late 1980s through an international
marketing program directed by the American Soybean Association International Marketing
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Asociacion de la Cadena de la Soja Argentina



