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Challenges facing the fertilizer industry

Environment : Production:
* Reactive N * Inadequate and unbalanced
o \Water qua“ty fertilization
- Air quality » Lack of, or out-of-date
: : fertilizer recommendations
 Soil quality L
. M & point source « Farmer profitability under
anure & p higher fertilizer costs
pollution

» Heavy metals in fertilizers

 Organic vs. inorganic
agriculture

« Safe and nutritious food

» Greenhouse gases

* Land degradation and
desertification




IPNI Strategic Plan

Mission Statement: The mission of IPNI is to develop and promote scientific information
about the responsible management of plant nutrition for the benefit of the human family.
T

Goals } |

|

Provide collaborative leadership develop-
ment on global plant nutrition issues.

* Establisha

* Continually improve our communication
network to facilitate and streamline the
exchange of scientific information.

Facilitate research on environmentally

responsible use of plant nutrients needed
for agriculture to meet future global
demand for. , fiber, and fuel

Provide science-based plant nutrient and|
fertilizer use information to industry,
farmers, agricultural and environmental
leaders, scientists, and public policy-

makers.

Fulfill member needs that align with
IPNI goals and resources.

*  Structure plant nutrition research to op-
timize the efficiency of available natural
resources (soil, water, and nutrients) and
human resources (time, labor, and money).

* Support investigations seeking to optimize
the production of high quality food, feed,
fiber, and fuel.
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How do we accomplish this?

m Scientific staff

m Research foundation

m Direct research support
m Collaboration with others
m Influence other research




How do we accomplish this?

Northern Latin “ 1B
America N

Latin America
Southern Cone {

m22 Ph.D. scientists in 8 program areas
— 6 scientists in North America
— 12 scientists in International regions
— 4 in management




How do we accomplish this?

Foundation for Agronomic Research (FAR) ... sister organization to IPNI

HIGHER Asour Far

YIELDS.

I II' Become a Friend of FAR

Funding for research in applied production agriculture has

L T o . .
) been declining for many years. Many university staff

, ’

'.l'

V- positions for field research and Extension have been
m eliminated. They are more dependent on FAR"s support than
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History of Project Funding by FAR
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2007 Research Projects - 219

Number of Research Projects
1-2 35 6-10 11-16 17-29
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North American Research Projects
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Resrarch Databass Home

Research Database

Recammendations
AB-11

AR-25F

AR-31F

BOLIVIA-1

CA-19F
CHONGQING-NMS05
FAR-06F

GA-19F
GANSU-NMBF
GANSU-NMS01 PA
GUANGXI-NMS02
GUATEMALA-D5

Tepie
il Palm
Qilgeeds
Phasphons
Plast Analysit
Plariation Crops
Patasgium
Fertilizer Requirement of trigated Potats

fhtrogen Source, Tumng and Rate Froftabilty

Pulst Crgy
Development and Jmplemmunonm lected Major Cropping Systems

Metwork of fertilizabicn sxpenmen Rice

Potassium Nutrition of Bistachio: (Sandy Soils

Site-specific Management
Soil Acidity and Liming
Development and Implementation|g; Wanagement Zones
Use of Enhanced Soil Survey to QSoil Testing

Nutrient management and balancs Solutions

Sorghum

Soybeans

Nutrient Management Strategies |gager Fertilization

Phosphorus fertilization and soil p|Sugarbest

Printabla Varson

mdations and Diagnostic Proceduras
Nutrient Management Strategies
ected Major Cropping Systems
cision Farming

SU province

Nutrient Management in the Pove

garcane soils of Guatemala

HUBEI-23 Soil Nutrients Status in Root Lotu Sulfur tus for High Yield, Quality and Efficiency
TA-09F Wariability in Soil Test Potassium .;ﬁflhﬂ'ﬂg;:!:::sfer |

TA-11F Coardination of Management Prady, iz 17 FOMPETE): lowa Project on Improved Soybean Nutrient Recommendations
I0-08F Davelopment and Implamentation Tud Grass Jactad Major Cropping Systems

IL-34F Davalopment and Implementation Vegetables lacted Major Cropping Systams
INDONESLA-23 0il Pakn Management Program (O "'S:le"‘s”"“ and Eficiency |

INNER MONGOLLA- NMBF Hutrient managamant and bal.anm?m: !

JANGEI-NMS21 Sail Nutrient Managemant Strategics for a Manitored Village n Shanggao County, Rangs

KS-J4F Devalepment and Implementation of Ferulizer BMP Guides for Six Selacted Major Crepping Systams

MB-10 Fertility Management of Winter Wheat Grown after Alfalfa

MD-08F Evaluation of Different Management Factors for Consistent 100 bu/A of No-till wheat

ND-12F Development and Implementation of Fertilizer BMP Guides for Six Selected Major Cropping Systems

NINGXIA-NMBF
NWZ INDIA-69
NWZ INDIA-70
NWZ INDIA-71
NY-08F

ON-17
QINGHAI-NMBF
QINCHAT-NMSO1 G
SD-10F
SHANXI-NMS01 PA
SICHUAN- NMS502
SK-33

S7 INDIA-39
TIBET-03

TH-17F

Nutrient management and balanced fertilization on main crops in Ningxia province

Assessment of Phosphorus and Potassium Requirements for Maximum Economic Yield of Major Crops of Central Plain Zone of Uttar Pradesh
Site Specific Nutrient Management in Mosambi Sweet Orange (Citrus sinensis (Osbeck)

Balance Fertilization for Maximization of Crop Yields in Gujarat

Development and Implementation of Fertilizer BMP Guides for Six Selected Major Cropping Systems

Impact of Fertilization Rates on Yield and Quality of Cabbage and Nitrate Leaching

Nutrient management and balanced fertilization on main crops in Qinghai province

Predminary Study of the Impact of Fertilization on Seeded Grasses i Gingha

Site-specific Management Guidalines

Saond Nutrgnt Manggement Techriques and its Appdcation i Impovershed Amgas of Shano

Effect of Balanced fertilization on Reviving Degraded Grasslands in Sichuan

Ewvaluation of Agrongmic Pracboes and Quality Paramebess of Temothy Hay

Characténzation of photphodus in salacted soil seres of Kamataks and résponss of rce to applied phosphorus
Effect of mproved lerthzabon on ymlds of watermelon and broadbean in Tibet

Sall Fartiity Requiremants for Hybrid Barmudagr Hay Productian




Key research area: maximum yield research ...

Kansas High yield corn project

I Recommended M High yield
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N rate, Ib/A

B. Gordon.
Average 2000 to 2003 KSU recs.= 30 Ib P,O4/A, no Kor S

Average across 2 populations High yield= 100 Ib P,O4/A, 80 Ib K,O/A, 40 Ib S/A
(28,000 and 42,000 plants/A)




Key research area: maximum yield
research ... Ecological Intensification
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Why is Ecological Intensification

1 Ansut 1P Impartant?

& tdedin Resnrces

£ mameer Companies
© hirragen

& Phaaghion

O Potassium o

© Secondary Nutrients

O Leotogic sl Intensification Relsted D Leotogicsl Infensification Related ) Leological Intensification Related
© Regional Frograms Publications Presennnions fesnarch
© Ecological Intensificaiion Ecolugival Intensification of Irrigated Ecological bilensification of krigated
Potential Brotuels Influence on the Comn and Soybean Systems Corm and Soybesn Croppng Sistems

T - www.ipni.net

Areent anper gres =y Or fsad Fuen ot the
2007 Fluid Forum

© Fesd e snse 1)

This experimenl seeks ks (1) geansbly and
underatand e vild polestal of om and
snvhaan under irrinated ponditinng, ()
=Ffiriant crop management prarticss
wt tha achieve yiciis wial appruacn puisnug
=nd (31 deternm
QIo0al WarmINg ang Soil Caroon Sequ
natantial nf intansiushs mananad Gorm

© Go to projezt




University Nebraska (UNL) Ecological
Intensification study

m [nitiated in 1999
m Main plots are crop rotation (CC, CS)
m Sub plots are
— Population- recommended & 2 higher \
— Nutrients - recommended & enhanced &
= Have achieved corn yields of >280 bu/A i
m An important product is Hybrid-Maize




Hybrid-Maize simulation software

m A user friendly program

m Provides a mechanistic approach
to determining yield potential

— Analyzes impacts of several factors
(climate, planting date, row spacing,
and hybrid)

m Analyzes site yield potential,
simulates growth, forecasts yield
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UNL El project
Change in soil C and N after 4 years
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Estimated net global warming potential
(GWP) for maize in Nebraska, U.S.

Continuous corn {CC) Corn-soybean (CS)

GWP components Recomm. Intensive Recomm. Intensive

———————————— kg CO,-C equivalents/ha/yr ------------

Agricultural M fertilizer 220 330 80 180

Production? P K, fertilizer 0 60 0 60
Lime 60 90 60 90
Seed, pesticides 50 60 50 60
Machinery, transport 20 30 20 30
Diesel a0 90 80 80
Irrigation 140 140
Grain drying 110 120
Total 690 920

A Soil C* -440 -620

Soil N,O 320 570

Soil CH_? -30 230

GWP* 540 840

= systems: v~ ‘”uuu,.,:lh :;':“*:wv:;c*“n;or:;?ﬁ“uauDﬂ! and vne soybean crop {2005). _

T ARG e o = i ool LD ZZ T C— - "i




Expansion of Ecological Intensification
studies in 2008

m Title: Towards a Global Approach for Nutrient
Management in Maize

— U. of Nebraska/IRRI: Dobermann et al.

mObjectives:

— Add a nutrient management module to the Hybrid-
Maize software and evaluate it globally.

m|PNI involvement:

— Funding, Staff input on nutrient model development,
and coordination of global field evaluation of model




El Maize Evaluation Locations

IPNI facilitates connecting the global plant nutrient
industry to the global plant nutrition science

Projection
Scale 1:130,000,000

Soil Orders
Alfisols Entisols _ Inceptisols | Spodosols - Rocky Land
e w:‘.,..;
I L — THistosols E=—m UXisGis S VYeriisols ! 'Elq_a-llﬁnlar."ler




Key research area ... Site Specific
Nutrient Management (SSNM)

HIGH-TECH TOOLS FOR SITE-SPECIFIC CROP NUTRIENT MANAGEMENT

m SSNM ... different definitions
— precision farming ... varying inputs within field
— decision making for whole small fields




Irrigated Rice Research Consortium
(IRRC) ... SSNM for Rice




Collaborative effort funded by SDC, IFA, IPI, and IPNI and
administered by the Irrigated Rice Research Institute (IRRI)

g o PR it R b s ST R N v

Member since 1994/97
Y% Member since 2001
% Affiliated member



By-products of the IRRC:
http://www.irri.org/irrc/ssnmrice/
IRRI

International Rice Reasearch Instituta _

Site-specific nutrient management h
rice farmers and the environment

Scientists have found a way for rice farmers to increase
their profit and produce more food by optimally applying
essential nutrients to their crops.

Rice requires essential nutrients such as nitrogen,
phosphorus, and potassium that are typically not present
in the soil in sufficient amounts to meet crop needs. The
approach developed by scientists for optimal application
of supplemental nutrients enables farmers to achieve
rice yields well-matched to their local climatic and crop-
growing conditions.

. =/ Rime mdseorc ol T



IRRI

A better match

SSNM provides (
specific manage:
potassium, and c
optimize supply
nutrients.

The guidelines e
well-matched to
growing conditic
effective use by
nutrients supplie
materials, and ir

Divers

IRRI

International Rice Reasearch Institute

Developing 2 new approach

Widespread benefits § Producing healthy rice

|HD|"I’IB| |Presenﬁng improved management for rice |

Developing a new approach

Widespread benefits § Producing healthy rice

Tools for farmers

Among the tools developed for farmers is the leaf
color chart (LCC) used to estimate leaf nitrogen
content. The LCC is a plastic ruler-shaped strip
containing four or more panels ranging in color
from yellowish green to dark green.

Farmers adjust their rates and timing of nitrogen
fertilizer based on the color of rice leaves. Dark
green leaves indicate little or no immediate need
for nitrogen. Yellowish green leaves indicate a
relatively higher and urgent need of the crop for
nitrogen fertilizer.

oo righttime = farmers )
Page 4 of 6

Determining the need for nitrogen fertilizer using
the LCC
Image: Infernational Rice Research Insfiuie






Site-specific nutrient management in maize

-

Hybrld-Malze: A Simulation Mol for Corn Growth

Indonesia

IAARD, ICFORD,
AIAT, SEAP, UN

_ADB

Vietnam

NISF, WASI, IAS,
Cantho University,
CLRRI, SEAP
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Leaf Color Chart from rice being

adapted to corn




Key Research area ... soll testing and
fertilizer recommendations

Soil test summaries:

* Most intensive effort currently in North America,
where surveys are conducted every 4 years

» Most recent for the 2005 crop year
3.4 million soil samples and involved 70 labs

State/province median levels

T
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= | . Masian K Median pH
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- So Test Summary 20085 [ -



IPNI/FAR research affects P/K recommendations
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Recent solil test calibration data: lowa State Univ.
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Mallarino et al., 2003 30 IPNI



Recommendation Changes in lowa

Soil test % of 1A soils*
category Old New
Very low 3 12
Low 9 24
Optimum (Medium) 2436 2460
High 24 13
Very high 40 27

Number in red is % medium or below.

Mallarino et al., 2002

K recommended
or used in lowa
(1000 tons K,0)

Old recs 260
2001-2 use 440
New recs 572 (30% incr)
2004 use 606 (39% incr)

« Recommendations
doubled because of new
calibration

* Farmers responded to the
change




Trends in N Recommendations ... Decoupling
of rate recommendations and crop yield

15U College of Agriculture
15U Agronomy Department
15U Extension

Home | Mission | Mews | Calendar | Tools | Personnel | Links | Committees | Contact

Corn Nitrogen Rate Calculator

Finding the Maximum Return To N and Most Profitable N Rate
A Regional (Corn Belt) Approach to Nifrogen Rate Guidelines

This web site provides a process to calculate economic return to N application with different nitrogen
and corn prices and to find profitable N rates directly from recent N rate research data. The method
used follows & newly developed regional approach for determining com N rate guidelines that is being
implemented in several Corn Belt states.

Regional Corn M Rate Publication

[ -
Single Price Ratic | Multiple Price Ratioq

¥. 1204

Choose state Choose rotation pattern(s)

linais - Narth @ Corn following soybean

lllinois - Central O Com fol

lllinois - South o fofowing eom

Minnesota

Wisconsin — VHHYF Soils o
Wiscaonsin — M/LYP Soils [Tinclude non-responsive sites

Wiscansin — Irr. Sands

Set corn and nitrogen prices

Anhydrous Ammonia (82% N} V| ‘35[] 80 |($!an1)

Mitrogen price ($/lb N)
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SSNM ... Indian Approach

* Developing SSNM fertilizer prescriptions for
Maximum Economic Yield (MEY) of crops
based on:

» Soil testing to establish background nutrient
levels available for the crop

* Nutrient removal using a realistic target yield

- Balanced and adequate fertilization for a

target yield
@

IPNI



SSNM helped maximizing productivity of
Rice and Wheat under RWCS (t/ha)

SSNM % SSNM %

Increase increase
Site FP SR SSNM over FP over SR
Ludhiana 15.86 15.95 16.96 6.94 6.33
Modipuram 11.80 11.99 16.46 39.49 37.28
Kanpur 10.98 13.24 14.35 30.69 8.38
Sabour 9.37 11.40 14.18 51.33 24.39

SR= State recommendation, FP= Farmers practice

@

IPNI




IPNI research has changed official fertilizer
recommendations in 6 states

* This represents an additional
potential consumption of 0.82 M t
N, 0.84 M t of P,O; and 0.89 M t of
K,O0.

— currently working with officials in
the States of Maharashtra, Kerala,
Uttaranchal, Haryana, Himachal

Nt Pradesh and Assam to revise

FERTIILER RECONMENDATONS FO8 The ok : recommendations.

PRINCIFAL CRAPS 1N UTTAR PREDESH

Ultar Pradesh, Uttaranchal, Rejasthan, Jharkhand, Tam Nad




Other key research areas

m Fertilizer best management practices
mNutrient and Asian Rust interactions
mBasic research in P and K




FAR BMP Project

NRCS Conservation Innovation Grant

— BMPs for Fertilizer

‘ Forages for Dairy

. ‘ Spring wheat / pulse é

Management
— 2005--3yr project )
funded @ $482,000 \
— 6 cropping systems <
in 6 states

m Lead by IPNI Regional Directors % ¢ o L‘C‘\,
— Developed straw-man BMP Guides for each system

m Stakeholder teams in each region

m Train-the-trainer sessions for NRCS, Extension, CCAs, etc.

m Developments featured in InfoAg 2007

m On-line delivery of BMP Guides and training materials (2008)




BMP research supports global efforts of
IFA to define a strategy for adoptions of

\J
International
(Y’ A‘.untinﬁnin

FBMPs

* Global framework for
fertilizer BMPs

b DFertilizer Best
. Marsgernenk Prackioms

nvironmen Genera | Principles,

Source: IPNI Task Force



Nutrients and plant health (U.S. and Brazil)

Asian Soybean Rust ...
arrival in U.S. late in 2004
e, £ i 2007 is third year of studies on
nutrients and soybean plant health

SD-14F Woodard

SR

IA-13F,15F Mallori

k IN-24F Conley
-32F Ebelhar "

Sy

MS-14F Blaine $

- 5\ Ny &S
LA-22F Schneider st o
ne o

- <

Will RR beans be more susceptible ?
Are responses to P, K, Cl, and micros
affected ?

Brazil program/U. of Hohenheim:
Glyphosate may increase
susceptibility to pathogens




P and K Fellowship Programs

K Fellowship P Fellowship

Purdue University Kansas State University

Supporters: Mosaic; Supporters:

PotashCorp Agrium, Mosaic, PotashCorp, S
implot

* Provide long-term (10 yr) significant support to selected
universities
- Establish “centers of excellence for P and K research”
» Objective to train graduate students in the:
- Beneficial role of P and K in food production
- Realities of the farm and the fertilizer industry
* IPNI Role — convener the meetings re: project direction




Challenges facing the fertilizer industry

m The industry needs to be able to defend and
justify the use of fertilizer nutrients.

m Environmental concerns and agronomic
problems are of major concern of the global
fertilizer industry ...it is difficult to separate
environmental from agronomic issues




Challenges facing the fertilizer industry

m If we cannot show through scientific means that
fertilizer nutrients are needed, how to use them
properly, and how to use them more efficiently,
the industry will never be able to defeat
unfounded environmental accusations and
protect nutrient use from inappropriate
regulations.
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