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Challenges facing the fertilizer industryg g y

Environment :

R ti N

Production:

I d t d b l d• Reactive N

• Water quality

• Air quality

• Inadequate and unbalanced
fertilization

• Lack of, or out-of-date • Air quality

• Soil quality

• Manure & point source 

,
fertilizer recommendations

• Farmer profitability under 
higher fertilizer costs

pollution

• Greenhouse gases

• Land degradation and

higher fertilizer costs

• Heavy metals in fertilizers

• Organic vs. inorganic
• Land degradation and

desertification

g g
agriculture

• Safe and nutritious food 



Facilitate research on environmentally 

responsible use of plant nutrients needed 

for agriculture to meet future global 

demand for food, feed, fiber, and fuel.



How do we accomplish this?How do we accomplish this?

Scientific staffScientific staff

Research foundation

Direct research supportDirect research support

Collaboration with others

I fl th hInfluence other research



How do we accomplish this?

Eastern Europe and 
Central Asia

North
America

China

Brazil

Northern Latin 
America

Southeast
Asia

India

Latin America
Southern Cone

22 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



History of Project Funding by FARHistory of Project Funding by FAR

FAR funded $3.6 M in 
projects prior to 1990 
and $10.2 M since



2007 Research Projects - 219
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North American Research Projectsj
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Key research area: maximum yield research … 

Kansas High yield corn project
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Average across 2 populations High yield= 100 lb P2O5/A, 80 lb K2O/A, 40 lb S/A
(28,000 and 42,000 plants/A)



Key research area: maximum yield 

research … Ecological Intensificationresearch … Ecological Intensification

i i twww.ipni.net



University Nebraska (UNL) Ecological 
Intensification study

Initiated in 1999

Main plots are crop rotation (CC, CS)

Sub plots are 

– Population- recommended & 2 higher 

N trients recommended & enhanced– Nutrients - recommended & enhanced

Have achieved corn yields of >280 bu/A

An important product is Hybrid MaizeAn important product is Hybrid-Maize



Hybrid-Maize simulation softwareHybrid Maize simulation software

A user friendly program 

Provides a mechanistic approach 
t d t i i i ld t ti lto determining yield potential

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

Analyzes site yield potential, 
simulates growth forecasts yieldsimulates growth, forecasts yield
in-season



UNL EI project 
Ch i il C d N ft 4Change in soil C and N after 4 years



Estimated net global warming potential 
(GWP) for maize in Nebraska, U.S.( ) ,



Expansion of Ecological Intensification 
t di i 2008studies in 2008
Title: Towards a Global Approach for Nutrient 
Management in Maize

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

Objectives:

– Add a nutrient management module to the Hybrid-
M i ft d l t it l b llMaize software and evaluate it globally.

IPNI involvement:

F di St ff i t t i t d l d l t– Funding, Staff input on nutrient model development,
and coordination of global field evaluation of model



EI Maize Evaluation Locations
2008

IPNI facilitates connecting the global plant nutrient 

industry to the global plant nutrition science



Key research area … Site Specific 
N t i t M t (SSNM)Nutrient Management (SSNM)

SSNM … different definitions

– precision farming … varying inputs within fieldprecision farming … varying inputs within field

– decision making for whole small fields



Irrigated Rice Research Consortium 
(IRRC) SSNM f Ri(IRRC) … SSNM for Rice



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

GBPUAT ZU

YU
HZAU

NISF
GAAS

HAU
BRRI

TNRRI

PhilRice
MAS

PTRRC
IRRI

TNRRI

SWMRI
CLRRI

Member since 1994/97
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IIRR

Member since 1994/97

Member since 2001

Affiliated member
RTOP 2005



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





SSNM for Maize 



Site-specific nutrient management in maize

Indonesia

IAARD, ICFORD, 
AIAT SEAP UN

IRRI
CIMMYTAIAT, SEAP, UN

Vietnam

NISF WASI IAS

CIMMYT

NISF, WASI, IAS,
Cantho University, 
CLRRI, SEAP

Philippines

UPLB Corn RDE 
network, PhilRice, 
DA SEAP

2004-2007

DA, SEAP
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2005-2007

2005-2007



Leaf Color Chart from rice beingg
adapted to corn



Key Research area … soil testing and 
f tili d tifertilizer recommendations

Soil test summaries:Soil test summaries:

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

• Most recent for the 2005 crop year

• 3 4 million soil samples and involved 70 labs• 3.4 million soil samples and involved 70 labs

State/province median levels



IPNI/FAR research affects P/K recommendations

Increased

UnderUnder
evaluation

(Includes P, K, Cl)
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Recent soil test calibration data: Iowa State Univ.ece t so test ca b at o data o a State U
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Recommendation Changes in Iowa

Soil test % of IA soils*

category Old New

K recommended
or used in Iowa
(1000 tons K O)category Old New

Very low 3 12

L 9 24

(1000 tons K2O)

Old recs 260
2001-2 use  440 
N 572 (30% i )Low 9 24

Optimum (Medium) 24 24

Hi h 24 13

36 60

New recs 572 (30% incr)
2004 use     606 (39% 2004 use     606 (39% incrincr))

• Recommendations
High 24 13

Very high 40 27

Recommendations
doubled because of new 
calibration

• Farmers responded to the 
Number in red is % medium or below. change

Mallarino et al., 2002



Trends in N Recommendations … Decoupling 
f t d ti d i ldof rate recommendations and crop yield



SSNM Indian ApproachSSNM … Indian Approach

• Developing SSNM fertilizer prescriptions for• Developing SSNM fertilizer prescriptions for

Maximum Economic Yield (MEY) of crops 

based on:based on:

• Soil testing to establish background nutrient 

levels available for the croplevels available for the crop

• Nutrient removal using a realistic target yield

• Balanced and adequate fertilization for a 

target yield



SSNM helped maximizing productivity of p g p y

Rice and Wheat under RWCS (t/ha)

SSNM %

Increase

SSNM %

increase

Site FP SR SSNM over FP over SR

Ludhiana 15.86 15.95 16.96 6.94 6.33

M di 11 80 11 99 16 46 39 49 37 28Modipuram 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 research has changed official fertilizer 
recommendations in 6 statesrecommendations in 6 states

• This represents an additional 
potential consumption of 0.82 M t 

N 0 84 M t f P O d 0 89 M t fN, 0.84 M t of P2O5 and 0.89 M t of

K2O.
– currently working with officials in 

the States of Maharashtra, Kerala,the States of Maharashtra, Kerala,
Uttaranchal, Haryana, Himachal 
Pradesh and Assam to revise 
recommendations.

35



Other key research areasOther key research areas

Fertilizer best management practicesFertilizer best management practices

Nutrient and Asian Rust interactions

Basic research in P and KBasic research in P and K



BMP Project
NRCS Conservation Innovation Grant

S h / lSpring wheat / pulseS h / lSpring wheat / pulseBMPs for Fertilizer

PotatoPotato

Spring wheat / pulseSpring wheat / pulse
Forages for DairyForages for Dairy

PotatoPotato

Spring wheat / pulseSpring wheat / pulse
Forages for DairyForages for Dairy– BMPs for Fertilizer

Management

– 2005--3yr project 
funded @ $482 000

Irrigated cornIrrigated corn

Corn/soybeansCorn/soybeans

Irrigated cornIrrigated corn

Corn/soybeansCorn/soybeans
funded @ $482,000

– 6 cropping systems 
in 6 states

CottonCottonCottonCotton

Lead by IPNI Regional Directors

– Developed straw-man BMP Guides for each systemDeveloped straw man BMP Guides for each system

Stakeholder teams in each region 

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

Developments featured in InfoAg 2007Developments featured in InfoAg 2007

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



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

• Global framework for 
fertilizer BMPs

Net ProfitUse Efficiencies

Nutrient
Water Return onProfitability

Economic

Energy

Yield

Adoption

Investment

Rate
Source

Profitability

SustainabilityProductivity

Nutrient

Balance

N i

Yield Stability

Soil

Productivity

Place Time

Environment

yy

Nutrient

Loss

SocialEcological

Water and Air Quality

Source: IPNI Task Force



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

Asian Soybean Rust … 

arrival in U.S. late in 2004

2007 is third year of studies on 2007 is third year of studies on 

SD-14F Woodard

IA 13F 15F Mallorino

SD-14F Woodard

IA 13F 15F Mallorino

nutrients and soybean plant health nutrients and soybean plant health 

IA-13F,15F Mallorino

IN-24F Conley

IL-32F Ebelhar
MO-32F Motavalli

AK-23F Slaton

IA-13F,15F Mallorino

IN-24F Conley

IL-32F Ebelhar
MO-32F Motavalli

AK-23F Slaton

MS-14F Blaine

LA-22F Schneider FL-23F Wright

MS-14F Blaine

LA-22F Schneider FL-23F Wright

Will RR beans be more susceptible ?Will RR beans be more susceptible ?

Are responses to P, K, Cl, and micros Are responses to P, K, Cl, and micros 

affected ?affected ?affected ?affected ?
Brazil program/U. of Hohenheim: 

Glyphosate may increase 

susceptibility to pathogens



P and K Fellowship Programs

K Fellowship

Purdue University
S

P Fellowship

Kansas State University
SSupporters: Mosaic; 

PotashCorp
Supporters:
Agrium, Mosaic, PotashCorp, S
implotp

• Provide long-term (10 yr) significant support to selected 
universitiesuniversities

- Establish “centers of excellence for P and K research”
• Objective to train graduate students in the:

B fi i l l f P d K i f d d ti- Beneficial role of P and K in food production
- Realities of the farm and the fertilizer industry

• IPNI Role  – convener the meetings re: project directiong p j



Challenges facing the fertilizer industryChallenges facing the fertilizer industry

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

Environmental concerns and agronomicEnvironmental 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 industryChallenges facing the fertilizer industry

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