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Population Growth Projection
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Do we have enough food?
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Daily Calorie Intake Per Capita

[] Less than 1,890
[J1,890-2,170
[J2,170-2,390
[ 2,390 - 2,620
[ 2,620 - 2,850
[ 2,850 — 3,050
B 3,050 - 3,270
B 3,270 - 3,480
W 3.480-3,770
[[] No data

in kcal/person/day

The world today produces enough grain alone to provide every
human being on the planet with 3,500 calories a day.
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Using Land More Efficiently

Relay Cropping
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S Dot cropping
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Multiple Cropping Advantages
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e Reduction in risk of lose production by drought, pests and
diseases

e Maintain soil fertility by fixing nitrogen in the soil.

e Different types of crops, providing a balanced diet

e Different seasonal crops can be planted.
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" WORLD FERTILIZER CONSUMPTION
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Water Usage

10%

DOMESTIC
USE

It takes 1,000 tons
of water to produce
1 ton of grain.

70%

T To raise water

productivity overall,
irrigation efficiency
must be improved.

20%

INDUSTRY

Source: UN Water




Irrigation Efficiency

IJniversity of Aizona. Credit: John C. Palumbo

Flood: Flooding the fields Furrow: Using pipes to
with water. The least extract water from a central
efficient technique. channel.

Efficiency: 65% Efficiency: 70%

Source: US Geological Survey, Biovision, US Department of Agriculture




Irrigation Efficiency

D'rip [trin:klefl ir.f*ig.aﬁnn waters crops efficiently.
Credt: Nova Scotia Agriculture and Fisheries

Sprinkler: Spraying water in Drio: distributi g
. ) p: distributing a specific

the ar, Ietrt]lng t_r:e wac’:ert amount of water over the plant.

S€ep Inwhere It needs to. The most efficient technique.

Source: US Geological Survey, Biovision, US Department of Agriculture




Irrigation Efficiency

Sugar yield using furrow and drip irrigation
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Source: www.reefplan.qgld.gov.au



http://www.reefplan.qld.gov.au/
http://www.reefplan.qld.gov.au/
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Using more water efficient crops

Production dietory energy (calories) per cubic metre of water applied

Potato:
5,600 calories

| Maize:
3,860 calories

Wheat:
2,300 calories

Rice:
2,000 calories

Potato

B Maize

wheat ] Rice
Data: FAO

Source: http://www.aardappelpagina.nl/explorer/paginalirrigationintr.htm




Cars and People Competing for Grain
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Efficiency Losses in Food Distribution
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STORAGE LOSSES

PROCESSING
AND PACKAGING
LOSSES

DISTRUBUTION
AND RETAIL 0

GRAIN PRODUCTS
SEAFOOD
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MEAT
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GRAIN PRODUCTS
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GRAIN PRODUCTS
SEAFOOD
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MEAT
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2%
11%
20%
3%
3%

2%
5%
3%
2%

.25%

10%
5%
1%
4%
5%

2%
9.5%
12%
4%

.25%

Source:Food and Agriculture Organization 2011
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Changing the food supply system




Localize Agriculture



http://www.youtube.com/watch?v=BpG8wzx1qO0

Vertical Farm in Singapore

http://www.bbc.co.
uk/news/business-
23675278



http://www.bbc.co.uk/news/business-23675278
http://www.bbc.co.uk/news/business-23675278
http://www.bbc.co.uk/news/business-23675278
http://www.bbc.co.uk/news/business-23675278

Efficient Protein Production
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£ Farmed Fish vs. Meat Animal Feed Conversion Ratios

’g) Sources: USDA, Aquamedia, HighQuest Research
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Table 2. | Water Required To Produce Selected Foods

Chicken 3,500-5,700
Goat 4,000
Sheep 6,100
Beef | 5,000~70,000

Source: Pacific Institute (2009)




THE FOODDPRINT FOR ONE UK PERSON

Every individual has a foodprint — the amount of land it takes to produce the food they eat, The
typical foodprint for 2 person from the UK Is around half the size of 2 foothall fiekd. This diagram
shows how much land is needed to produce the different food groups eaten by a typical UK
individual.

< Half of football field

P Red meat
53%

White meat
12%

B Grains &
) starch 8%
o Dalry 8%
Olls &

fats 10%

Fruit &
vegetables 3%

ﬁ Alcohol 2%

a84d v vy ¥ ¥ v

Source: Best foot forward



Methods of Plant Breeding

Donor Variety DNA Strand Recipi . New Variety DNA Strand
DNA strands contain a portion of an e Many genes are transferred
ER DNA Strand - -
organism'’s entire genome. with the desired gene.

Traditional ‘utf“d““+ - %‘%&

Desired gene

. New Variety DNA Strand
e Recipient Variety Orly the desired gene is
DNA Strand transferred to a location in the

the donor organism’s genome.

Genetic “'
Engineering Ce =
% Con
¢ :

Desired gene

recipient genome.

Source: fda.gov
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: ; : Plants and animals that are traditional v Bred
the direct human manipulation of an to achieve specific characteristics sueh as
organism’s DMNA In a laboratory environment breeding dogs or cross-pollination of plants

Genetically Modified Organism

Genetic modification may include the ADDITION OF

DNA from SQECiE“S that would NOT BREED in nature, Polls consistently show that a significant majority of North Americans would
LIKE TO BE ABLE TO TELL if thm food they're purchaszing contains GMOs

Cross-species—or transgenic—genetic

manipulation has gone so far as to OUT OF A CBS NEWS POLL:

COMBIMNE FISH DNA WITH

STRAWBERRIES and tomatoes
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also involve REMOVING

53% would not buy genetically madified food

S

GMO wvarieties of corn and DDtatOES dre NATIONAL OPINIONS OF GMOS: i
engineered to PRODUCE THEIR OWN ,

PESTICIDES. The USA Is the
largest producer couRtries there are
of GMC crops and does e e

not mandate labels for on the production of
PERCENT OF GMOS IN TOTAL CROP PRODUCTION GMO food. ol

el s GMOs, becagse they
BT T are not consldered
proven safe. -

Source: occupynewmexico.org
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insecticide use gher vields farmers

A adoption of insect - To wvanang degress, GMO Marry GMO farmers have

resistant crops has erops hawe produced raperiencod increased

mcroased. insecticide higher yields, targely due profitaliity, cecreased ax-

usage has georeased. 10 irnprasced pesr oartrod OSUne 1o esTicies and
impraved crop manags-
menL.
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QOQOressnve QISECI5E with resistance to PRSV saved IIF-IB

indus iy,

May help fix big Agncuiturs Bictechnolagies provide ocpportumntics
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world problems

Lack of In thee LIS, thera o5 no mandatory labelng of GMOs,
While an astmated T0% of foods sold in the US

1r-;:|r| 5':-._"__] rEﬂ.:}.' corntan GMOsg, the lack of labeling perenvents
consurmers Trom making an nfcrmed decison.

May cause big Gerse transfer from GMO Grops could contammate

non-GM0O crops and wildlife,  Genetic modifications

coukl create super-imvasive gpocies. Opponents
are concerned about these and other unkranamns.




Who grows it?

% World GMO Crop Ares by country
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9 of every 10 farmers planting GMOs are

AR AR

resource=poor and fiving in developing countries.



Drought-resistant Crops

Farmers have had to wait between 150 and 180 days before harvesting their traditional maize
crop, but the centre says the new seed takes only 136 days to mature

The Scientific and Industrial Research and Development Centre (SIRDC), in partnership with the University of Zimbabwe and
Biotechnology Research Institute (BRI) has developed a drought-resistant variety of maize seed called Sirdamaize 113.

Source: Park Orchards Garden supply




New science - Creating the

$300,000 “Burger”

f_.la-n;l%rrj £ PA Wire



http://www.youtube.com/watch?v=qhwaDKnmHMg

Consumption of Grain Per Person Per
Year for Food and Feed

U.S. 800 kg
Italy 400 kg
India 200 kg

Mediterranean Diet
e Iincludes meat, cheese and
seafood (all in moderation)

o studies show that people
consuming this type of diet
are healthier and live longer

Source: Plan B 4.0







The Green Revolution vs. The Gene Revolution
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B Weighted Average Index of Global Yields for Corn, Rice, Soybeans, and Wheat
B Population Growth Calculated by UN Nations Population Division Estimates
3ource:globalaginvesting.com
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Source:enviro.lclark.edu



A little more persistence, a little more effort, and

what se_emed opeless failure may turn to
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Elbert Hubbard




Schedule of presentations: 5:30 pm - 7:30 pm

Date:Thursday Topics

June 20
June 27
July 12
July 18
July 25
August a
August 8
August 15
August 22
August 29
September 5
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Selling our Future

Population Pressure: Land & Water

Climate Change & the Energy Transition
Stabilizing Climate:An Energy Efficiency Revolution
Stabilizing Climate:Shifting to Renewable Energy
Designing Cities for People

Eradicating Poverty & Stabilizing Population
Restoring the Earth

Feeding Eight billion People Well

Can We Mobilize Fast Enough

Summary & Priorities
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