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Special report: Feeding the world «

The 9 billion-people question

‘ Feedmg the

! by Papa Abdoulaye Seck

Sub-Saharan Africa will play a vital role
in food security in the coming decades as

Rice Today October-Decaas population increases



The world needs to produce more food

Change in global cereal production and
population, 1961-2012
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The world needs to produce more food ... one-
sixth are chronically hungry




The world needs to produce more food, while
diets are changing ...
Change in cereal and meat production per capita, 1961-2011
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The world needs to produce more food ...
50 to 70 % increase by 2050




The world needs to produce more food ...
50 to 70 % increase by 2050

Food security depends on
wheat, rice, and corn
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The world needs to produce more food ...
50 to 70 % increase by 2050

Options:

1. Increase harvested area

2. Increase yield
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Will biotechnology ensure food security?

e Biotech industry says they can
increase crop yield potential by
3 to 4% per annum? NZ

— e.g. Monsanto pledged to double
yields of corn, soybeans, and
cotton using % the water and less
N by 2030

e Genetic advances alone I|ker be
insufficient .. ' |
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Genetic advances alone will be insufficient ... improvements in
biotechnology, breeding, and agronomic practices will be
required to increase productivity.
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Global cereal production and total fertilizer
consumption, 1961-2012.
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How much yield response comes from fertilizers?
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How much yield response comes from fertilizers?

L& 0" % of world wide cereal production and % of 4y
“~ India’s grain production during 1970s to 1980s

(Bruinsma, 2003)

e 5 to % of crop yield increases in Asia since mid
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How much yield response comes from fertilizers?

¥: -'5-5{2% % 'of world wide cereal production and % of L
“L India’s grain production during 1970s to 1980s
(Bruinsma, 2003)

e 5 to % of crop yield increases in Asia since mid
1960s (Viyas 1983)

~# =0.6 % of the estimated 1% annual growth rate of g,

cereal yields in developing countries (Fischeret 75
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How much yield response comes from fertilizers?
+475" % of world wide cereal production and % of
“~ India’s grain production during 1970s to 1980s
(Bruinsma, 2003)

e 5 to % of crop yield increases in Asia since mid
1960s (Viyas 1983)
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Estimated effect of omitting N fertilizer on

cereal yields in the USA

Crop

Maize
Rice
Barley
Wheat
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Baseline Yield,
yield with N, without N, t/
t/ha ha
7.65 4.52
6.16 4.48
2.53 2.04
2.15 1.81

% reduction
fromno N

41
27
19
16

Source: Stewart et al., 2005
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Organic nutrient sources are needed

e Optimal nutrient management
utilizes all on-farm sources of
nutrients ... e.g. Integrated soil
fertility management (ISFM)

e Best yields are often achieved
when organic and inorganic
nutrients are applied together
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Effect of fertilizer (NPK) and farmyard manure
(FYM) on millet yield and yield stability over 9
years in Bangalore, India.

Number of years in which
grain yield (t/ha) was:

Annual Mean
treatment vyield, t/ha <2 2-3 3-4 4-5

FYM + NPK 3.57

Control 1.51 9 0 0 0
FYM 2.55 1 6 2 0
NPK 2.94 0 5 4 0

0 1 5 3

M) .
Wlpm Source: Roy et al., 2006



Global fertilizer consumption, 1961-2012
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Regional trends in fertilizer use (application
rate), 1961-2007
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Fertilizer best management practices and
nutrient stewardship

e Nutrient removal in harvested cereal grain in 2012
was estimated at 46.6 Mt N, 19.3 Mt PO, and 13.4
Mt K,O

— Doubling yields does not mean a doubling of removal

e Nutrient use efficiency is a dynamic indicator of
nutrient management ... applicable at country,
regional, and farm levels




NUE can be confusing because of multiple
definitions ...

Term Calculation
Partial Factor Productivity Y/F

(PFP)

Partial Nutrient Balance U,/F

(PNB)

Agronomic Efficiency (AE) (Y-Y,)/F
Recovery Efficiency (RE) (U-U,)/F

F = fertilizer applied Y =yield harvested

Y, = yield from control U, = nutrient content of harvested crop
U = nutrient uptake with fertilizer N, = nutrient uptake without
fertilizer

.@PNI



Example: Partial factor productivity in the U.S.
for fertilizer N used on maize and wheat from
1965 to 2010.
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Fertilizer BMPs ... impact NUE by matching
nutrient supply with crop requirement and
minimizing nutrient losses from fields.

—\ Source, rate, time, and place describe any nutrient application

N\,
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4R
. PLANT
Global framework ... 4R Nutrient NUTRITION

Stewardship

“Four rights” broadly describe fertilizer
management, but ... right practice for a farm
depends on climate, crop, management
conditions, and other site-specific factors.

The framework guides the application of
scientific principles to develop and adapt
global BMPs to local conditions, while meeting
economic, social, and environmental goals of
sustainability.

CW\IPNI




Scientific principles outlined in IPNI’s manual

www.ipni.net/4r

4R

PLANT
NUTRITIO

A Manual for Improving the Management of Plant Nutrition

QR Code




Global food security ... one of the greatest
challenges of the 215t century

e 70 % increase in food production is needed in next
40 years to meet population growth.

e Biotechnology and genetic advances are essential to
increasing yield, but ... not sufficient.

e Fertilizer is critical accounting for about half of
current production.

e 4R nutrient stewardship — underpinning principles
of nutrient management — adaptable to all cropping
systems to ensure productivity is optimized.

@PNI



o ) @ www.organicconsumers.org/corp/oceans101104.cfm

( « ) @ www.scientificamerican.com/article.cfm?id=how-fertilizers-harm-earth
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A project to assess the world's ecosystel
of fertilisers and the burning of fossil fue
lakes and rivers around the globe.
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Nutrients are critical to global food security, but
society does not always get that message ...

‘ 4 ‘) @ www.ceh.ac.uk/news/news_archive/europeannitrogenassessment.html c l |~" Googld

: Centre for
Ecology & Hydrology

You are here: CEH Web | News | News Archive 2011 | Excessive Nitrogen harms the economy and environment

Excessive nitrogen harms the economy and environment - first Europe-wide
assessment published

11 April 2011

Nitrogen is needed to feed a growing world
population but pollutes air, soil and water

A major new study has found that nitrogen
pollution is costing each person in Europe
around £130 - £650 (€150 - €740) a year.
The first European Nitrogen Assessment
(ENA) is launched at a conference today (11

“The study ... estimates that the annual cost of damage caused
by excess nitrogen across Europe is €70 - €320 billion, more
than double the extra income gained from using nitrogen
fertilizers in European agriculture”
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Dying Coral Reefs Linked to Chemical Fertilizers and

Factory Farms

While coral reefs are dying off at a faster rate, new research has determined that
ocean pollution is largely responsible for ruining the health of the symbiotic algae
species that keep the coral reefs healthy.

Recent research from the UK’s University of Exeter has determined in a study of 19

Caribbean reefs, that the reefs’ production of carbonate — a measure of their health -
is down by over 50%. They also found that 37% of the reefs were eroding — dying.
/Other studies of other reef systems around the world have found similar rates of decline and bleaching of coral

*‘eefs.
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Nutrients are critical to | Pictures: Extreme Algae Blooms Expanding

global food security, but
society does not always
get that message ...

“Microscopic, plantlike organisms called algae thrive on &
the excess nutrients—like nitrogen and phosphorus [£
—found in fertilizers that make their way from BN
backyards and fields, producing blooms that can N
sometimes be seen from space.”
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Nutrients are critical to

Fertilized World Publmhed: May 2013
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Fertilized World Published: May 2013

5 o T ol The Curse of Fertilizer
“Yet this modern miracle exacts a price. Runaway s i
| nitrogen is suffocating wildlife in lakes and estuaries,

.| contaminating groundwater, and even warming the e o o
globe’s climate. As a hungry world looks ahead to o o e
billions more mouths needing nitrogen-rich protein, TRr—
| how much clean water and air will survive our demand [~

on which humanity depends

for fertile fields? plots. They docsand mors,

R Y Gy - Gaant s capture inert nitrogen gas from the vast

L O and foroe it into a chemical union with the hydrogen in
4.;5.". he reactive compounds that plants crave. That nitrogen
2 A Mixed Blessing

a hundred million tons applied workiwide every year—fuels
ithout it, human civilization in its current form could not exast.
lv could not grow encush food to provide all seven billion of us

If we don’t watch out, agriculture could destroy our planet.
Here’s how to grow all the food we need with fewer chemicals.
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Extreme Algae Blooms: The New
Normal?

by Staff Writers
Washington DC (SPX) Apr 12, 2013

A 2011 record-breaking algae
bloom in Lake Erie was
triggered by long-term
agricultural practices coupled
with extreme precipitation,
followed by weak lake
circulation and warm

“Freshwater algal blooms may result
when high amounts of phosphorus and
nitrogen are added to the water, usually
as runoff from fertilizer.”
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with the environment," says Bruce Hamilton, program director at the
National Science Foundation (NSF), which funded the research through




Nutrients are critical to

global food security, but
society does not always
get that message ...

Fertilizer Shows Its Deadly Side

by DAN CHARLES

Aprl 18, 2013 4:05 PM

Explosion Rips Through West, Texas, Fertilizer
Plant

Homes and business were completely destroyed around the West, Texas, plant

m FLike L4k WF Twest 571 B+ & v Email B Brimi |'+| Mare

‘West, Texas Fertilizer Plant Explodes

B Ram T L 'H ;
. o R Dkl = 1 ‘i g ) l"‘

lorkars al 8 cooparative farm near Shenghai scatter fartilizer across lelds of winter wheat. Image from the May ssus
Natona! Geographic magazineg

if0ns Goagmapte

My first reaction when | heard details of this week's deadly fertilizer explosion in Texas was
horror.

My second thought was, "Maybe | shouldnt have pushed to change that headline."

National Geographic magazine just published in its May issue my article about how nitrogen
tertilizer has shaped our planet. The article, with Peter Essick's beautiful pictures, describes




... Nutrients for Life Foundation
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scientific information
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nutrition for the benefit
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