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Human Population Growth

The size of the world population over the last 12.000 years

b 7.7 billion in 2019
7 billion | 7 billion in 2011

5.5 billion On average, we need
of fish per year for each one
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4 Dillion

of these people!

3.5 billion
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2 billon -2 billion in 1928
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1 billion % | 990 million in 1800
‘ ; ‘ 600 million in 1700

o } The average growth rate from 70j000 BCE 190 million in the year 0 Mid 14th century: The Black Death
4 million in 10,000 BCE to 1700 was just 0.04%.per year 1 pandemic in Europe kills 200 million people.

‘:7 T T T T T T
10,000 BCE 8,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2000
Based on estimates by the History Database of the Global Environment (HYDE) and the United Nations. On OurWorldinData.org you can download the annual data.
This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY-SA by the author Max Roser.
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Animal Protein Production, 2016

seafood | 153.2
poultry [ 1186
Pork I 117.8
Ezgs I sos
Beef & Veal I 68.4
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Global per Capita Consumption of Animal Proteins
2000-2025
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Fish provides ~20% of the world’s protein

Capture or Culture

» Historically — Most captured
from the oceans
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» Always thought the ocean was /
limitless. Wrong! A

» Most wild fisheries are at
maximum sustainable yields or
declining.



The ocean’s bounty: is
not limitless.

/1% of ocean fisheries fully

. exploited (FAO, 2014).

33% off stocks are fished at biologically:
unsustainable levels (FAO 2018)



By-Catch

L.ongline fisheries for swordfish
also catch sharks — slow
reproduction rates.
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Trawling technologies for SH-rimp trawls can kil
flounder-also catch skates and ) Ay
10 Ibs of juvenile finfish

=\
for each Ib off shrimp.




FAO Predicted Impacts Of Climate Change on
Wild Fisheries Harvest

Blue is Increases, while

B Catch potential end of century RCP8.5 - Dynamic size-based food web model




Effect of Increasing Water Temperature
on Oxygen Levels in the Water

FIGURE 1.3
Coastal sites where anthropogenic nutrients have exacerbated or caused O, declines to
<2 mg/litre (<63 pmol/litre) (red dots), as well as ocean oxygen minimum zones at 300 m
of depth (blue shaded regions)
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Only in fish do we remain at the Hunter &
Gatherer stage getting large amounts of
food from the wild

Without terrestrial agriculture, we could never
support the current human population.

World Population: 1950-2050

ureau, International Data Base, July 2015 Update.



Capture fisheries vs. aquaculture (farmed fish) production, World

Annual production of seafood from wild-catch fisheries and aguaculture (farmed seafood) practices, measured in metric tonnes per year. Data is inclusive of all
aquatic species, including aquatic animals and plants.
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Aquaculture is world’s fastest growing
animal food production activity
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Aquaculture is More Efficient

» |Less waste — In capture fisheries 40%-50% of
the total catch may be wasted or discarded.

» In agquaculture there is a shorter chain firom
production to harvest to processing and
distribution.
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WORLD RESOURCES REPORT

CREATING A SUSTAINABLE
F00D FUTURE ~

A Menu of Solutions to Feed Nearly 10 Billion People by 2050

SYNTHESIS REPORT, DECEMBER 2018

Two big areas where aquaponics can help or serve as a model.
1)Increase food production without expanding agricultural land.
a) Increase the efficiency of natural resource use
b) Increase production intensity.

2) Increase the fish supply, but also make it more land
efficient



Worldwide, 40% of grain produced is used
to feed livestock. In the

U.S. domestic corn use

Billion bushals

15

B Other food, seed and industrial uses

O Aleohol for fuel use

B Feed and residual use
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Fish are Biologically Efficient Farm Animals

Ibs of feed needed to produce 1-Ib of gain




Growth of Aquaculture

Aquaculture-How big a e
deal can that be??

1 T T 1 1 110
1950 60 70 80 90 2000

i _.-._-; ?.'1tha growth rate of 11% per year —
~ Aquaculture passed beef in 2012.




Fish are Biologically Efficient Farm Animals

Ibs of feed needed to produce 1-lb of gain




Efficient Utilization of

% feed protein retained

e Cattle 4%




Distillers Grains in Fish Feeds

Liquor production has spiked dramatically

% change in domestic production of beer, wine and liquor since 2003

o Liquor
i +590%

IMTIAMA

ILLimOIS +500

+400

+300

FFFFFFFF

+200

+100 Wine
+31%

Beer
-4%

2011 2013 2015

" POURS $85
BILLION

KSU has conducted feed studies since the 80s.
DDGS is an excellent feed ingredient for fish.

Up to 30% increase growth and survival.



Efficient Use of Water

Agriculture uses of the water used by humanity

Global Water use by sectors

1960 1980




Efficient Use of Water

Gallons of water per Ib of gain
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Efficient Use of Water

Gallons of water per Ib of gain

Aqguaponics uses 1% of the water/Ib as pond production



Efficient Use of Land

Cropland available per person
World average, 1950 to 2050.
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Relative land requirements
for different crops.
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Sugar  Palm Rice Rook Maze Soybean Wheat Frots Puses Pork  Eggs Fsh Poulty Deiry  Sheep  Beef
il and | and {farmed) and
tubers veg. goat
meat




New crop land that needs to be
added to meet crop demand by 2050
if using traditional methods




Fish are so much more efficient at converting feed.

How much crop land could be saved if just the increased

production the next 30 years was fish instead of cows, pigs
and chickens??

Could spare over 1.8 Billion acres globally; area
twice the size of India.
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esearch Center

..

| KSU Aquaculture R
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Tloday the facility: consists of: 33/ research ponds, modern hatchery,
nutrition laboratory, histelogy: laboratory, and greenhouse w/ temp. control.



U.S. Is World's Largest Importer
of Seafood

>9190b of US seafood is imported!!

U.S. Trade Deficit in Seafood Billion in 2017

Food Safety a Big Concern!

Less than 2% even gets a
look by FDA!




Experience with a variety of species. National
or world leader in several.




Environmental concerns with food
from the other side of the planet!

fﬁGo green.
Food Miles NG Buy local.

In US, food has traveled avg 1,500 miles before you eat
it.

Imported seafood has traveled >6,000 miles!!




Hyper-Local Seafood
Shrimp is America's Favorite Seafood

ll——l-
KSU BIOF|OC Saltwater Shrlmp System

What if our shrimp; traveled
6 miles not 6,0007??

" Less waste than wild caught which
kills 10 Ibs of by-catch / |Ib of
shrimp




Aquaponics

One of the most nutrient & water efficient
systems yet devised
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FoodChain Aquaponics in Lexington

Now that’s local food!




F% What is Ahead?

4 Improved versions of aquatic crops

Only: 1-3% of aguaculture uses domesticated or
selected stocks.

In poultry, genetics increased growth rate 300%
& fieed conversion 100%.

Genetic Improvement MORE promising in aguatic
animals.




KSU Internet Courses

» Use Video Format.

» [ argest offering| of internet based aquaculture courses of any unive
maybe the world.

» Includes Principles, Methods, Fish Disease, Reproduction, Genetics, and now -
Aguaponics

» Over 1,200 students from 40 states and 30 countries.



Kentucky State University

Information on all things
Aquaculture on our website at:
www.ksuaquaculture.org
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