
Communications

IPNI REVIEW
 

Communications Activities:

highlights & priorities

The IPNI Communications Group supports the 
efforts of all IPNI programs. Its activities inter-
sect all of the objectives of the IPNI Tactical Plan 
by demonstrating the Institutes’s leadership, 
highlighting its research accomplishments, 
promoting understanding of sustainable nutrient 
management, and meeting the needs of IPNI 
member companies.

 Education Material:

Our annual catalog highlights many of IPNI’s 
educational materials. While an increasing number 
of our materials are free to download, selected 
publications are offered through our store (http://
store.ipni.net) and fulfilled by our circulation staff.
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Information Systems:

IPNI’s online presence is managed in-house 
through our group’s expertise. Our website 
network is designed to allow each IPNI program 
to self manage their web content with the support 
of the communications group. Our group extends 
IPNI news and messages through social media 
(Twitter, Facebook, YouTube, Instagram, Blog). 

Our Media Server (https://media.ipni.net) hosts 
webinars, presentations, photo/video galleries, 
subscription services, and access to InterActions, 
our newsletter for our members.
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recent PROGRAM PRODUCTS AND SERVICES
Research Interpreted:

Better Crops - Our flagship 
quarterly continues to serve as 
our most recognized venue for 
delivering agronomic science to the 
practitioner. This year Better Crops 
was redesigned as a digital magazine 
that has on-line extras integrated 
into its pages. 

Research with Impact – Monthly 
series focusing on research 
solutions to challenges faced.

Plant Nutrition Today – Monthly 
series that highlight topical issues.

Position Papers:
Issue Review – In-depth, critical 
reviews.

Snyder, C. 2017. Progress in 
Reducing Nutrient Loss in the 
Mississippi River Basin – But Effects 
on Gulf Hypoxia Still Lag 

Norton, R.M. 2017. Nutrient Use 
Efficiency and Effectiveness in Australia: Assessing Agronomic 
and Environmental Benefit 

Decision Support:

Study Guides/Manuals
Certified Crop Adviser 4R      
Nutrient Management 
Specialist Study Guide 
4R Plant Nutrition 
Manual (Turkish)
Oil Palm 4R Series

Factsheets
Nutri-Facts Series (Arabic and Australian/New Zealand editions)

Booklets
Mineral Nutrient Deficiencies in Cereals (Spanish)
Plant Nutrition Diagnostics (Potato)

About IPNI:

Distance Education: Webinars & Videos 

Meeting 
Support:
Pre/Post 
Conference

Special Events:

Global Fertilizer Day 
Photo Contest
Exhibits

HOW ENHANCED -EFFICIENCY      NITROGEN   FERTILIZER CAN WORKFOR YOU

PLANT NUTRITION TODAY is a monthly publication of compiled scientific information developed by the 

International Plant Nutrition Institute (IPNI). Website: http://www.ipni.net/pnt

PLANT NUTRITION
2018 ISSUE 1, NO. 3

The goal of any enhanced-efficiency nitrogen (N) fertilizer 
is to supply enough N when and 
where the plant needs it. However, 
not all enhanced-efficiency fertilizers 
function the same way. It is important 
to select the product that will most 
meet your agronomic, economic, and 
environmental goals.1. MODE OF ACTIONThere are two basic types 

of enhanced-efficiency N fertilizers. The first includes controlled-release 
products, such as polymer-coated urea. The second is stabilized N, which includes enzyme inhibitors such as urease or nitrification inhibitors.Each of these products target 

different processes in the N cycle, and 
therefore regulate different forms of 
plant-available N and downstream loss 
pathways. 

• The coating of controlled-release 
products is designed to release 
urea under conditions favorable 
to plant growth thus regulating the 
pool of soluble urea. Studies have 
demonstrated that these products 
can decrease ammonia volatilization, 
reduce overwinter N losses, and 
increase the safety of urea placed 
with the seed. 

• Urease inhibitors block the urease 
enzyme that is responsible for 
splitting the urea into ammonia and 
carbon dioxide. Therefore, urease 
inhibitors regulate the pool of plant-
available ammonium and can also 
reduce ammonia volatilization. 
Remember that ammonia volatilization is more likely in soils 

with high pH, high temperature, and 
low moisture, particularly for surface-

applied urea.
• Nitrification inhibitors block the activity of nitrifying bacteria, which are responsible for transforming ammonium to nitrate, thereby regulating the pool of plant-available nitrate. Studies have determined these inhibitors can reduce losses of nitrate leaching in 

coarser soils and nitrous oxide 
emissions in poorly-aerated, wet, 
warm soils. Some products combine 
nitrification inhibitors with urease 
inhibitors for multiple modes of action.
2. PRODUCT TESTINGThere are a lot of enhanced-efficiency 

N products coming onto the market. 
When considering a new product, there 

are two major considerations. First, the 
specific mode of action—or how the 
product regulates N transformations—
should be known, measurable, and 
explicitly stated. Secondly, even if 
the mode of action is well-defined, 

Dr. Tai McClellan Maaz
Director, Nitrogen Programtmaaz@ipni.net

THE RESEARCH SOLUTION: 

The IPNI China Program 

established a research 

project with the Inner 

Mongolia Academy of 

Agricultural and Animal 

Husbandry Sciences, with 

additional support by various IPNI member companies. 

The initial objective of this project was to determine 

the most beneficial K sources for potato production in 

Inner Mongolia. There are several forms of fertilizer that 

are excellent sources of K nutrition, but they vary in the 

nutrients delivered, their behavior in the soil, and their 

purchase price. 

Researchers studied the effect of KCl on potato yield 

and quality, compared KCl with two other excellent 

K sources—potassium sulfate (K2SO4) and potassium 

nitrate (KNO3)—and studied the economic benefit of KCl 

application with different phosphate fertilizers.

RESEARCH WITH 

IMPACT

Our Research with Impact series highlights examples

of solution-driven research sponsored by IPNI.  

FIND THIS PROJECT AT 

HTTP://RESEARCH.IPNI.NET/PROJECT/IPNI-2016-CHN-NM02

THE CHALLENGE:

           hina is the largest global potato   

            producer and Inner Mongolia 

(IMAR) is one of the country’s major 

potato-growing regions. In IMAR, 

potatoes are important as both a staple 

food and a source of income, with potato 

sales accounting for more than half of 

rural household earnings. Potato farmers 

generally earn a higher profit from 

growing potatoes, compared with cereal 

crops or legumes.

Potatoes remove large amounts of 

potassium (K) from the soil during 

harvest (up to 720 kg K2O/ha). Gradual 

depletion of native soil K reserves by 

crop harvest, accompanied by insufficient 

K replacement through fertilization, has 

led to a decline in the once-adequate soil 

K supply. Without proper K fertilization, 

a reduction in potato yield, quality, and 

farmer profitability has been observed.

THE RESULTS: 

Compared with plots receiving no K, fertilization 

with KCl (79 kg K2O/ha) increased rain-fed 

potato production by 1.6 t/ha (10%) and also 

boosted starch production. In irrigated fields, 

fertilization with KCl (129 kg K2O/ha) improved 

potato production by 2 t/ha (7%).

An additional benefit of KCl fertilization was the 

lower sugar content of the tubers. A low sugar 

content results in a desirable light-colored 

potato chip after it is cooked.

In this research, tuber yield and quality equally 

benefited from K fertilization, regardless of 

whether the K was supplied from KCl, K2SO4, 

or KNO3. Applying K before planting, or in 

two applications, was superior to a single 

application after the plants had begun growing.

Application of KCl or K2SO4 with P 

fertilizer [diammonium phosphate (DAP), 

or monoammonium phosphate (MAP) 

supplemented with sulfur (S) and zinc 

(Zn)] resulted in similar tuber yield, but 

the use of KCl was more profitable than 

K2SO4. Fertilization with both KCl with 

DAP was most profitable (US$6,300/ha), 

followed by fertilization with KCl and S + 

Zn-supplemented DAP ($6,100/ha). Potato 

profitability without the use of K fertilizer was 

only $5,600/ha.

This multi-year research project has helped 

the region’s potato farmers increase their 

productivity and profitability by identifying 

the most beneficial rates, sources, and times 

of K application. 
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Potassium Fertilizer Research is 

Reviving Potato Production in China

Potato yields increased when K fertilizer was added, especially when the fertilizer was applied before 

planting or split into two applications. Irrigation consistently increased yields regardless of K management.

THE RESULTS: 

Nitrogen Source:  Under these rain-fed 

conditions and within disease-prone regions, 

the use of urea fertilizer as the nitrogen source 

resulted in more disease development and 

severity, which led to lower grain yield compared 

to plots fertilized with ammonium nitrate as the 

nitrogen source.

Potassium Nutrition: Wheat that received 

nitrogen had at least twice as many whiteheads 

compared to wheat that did not receive nitrogen 

fertilizer. However, fertilization with potassium 

sulfate consistently reduced the development 

and severity of wheat crown rot, while still 

maintaining or improving grain yield.

Recommendation:  All wheat farmers are 

encouraged to periodically take soil samples 

to assess the nutrient status of their fields. 

However, farmers with a history of crop damage 

from wheat crown rot are especially urged to 

consider adding potassium sulfate with their 

standard application of DAP. Additionally, 

switching the nitrogen fertilizer source from 

urea to ammonium nitrate may also provide 

additional crop protection from crown rot.

The benefit of potassium in reducing the 

negative effect of wheat crown rot is a promising 

finding to help resource-limited wheat farmers 

deal with yield losses.

RESEARCH WITH 

IMPACT

Our Research with Impact series highlights examples

of solution-driven research sponsored by IPNI.  

FIND THIS PROJECT AT 

HTTP://RESEARCH.IPNI.NET/PROJECT/IPNI-2014-MAR-3

THE CHALLENGE:

heat crown rot is a fungal disease that results 

in significant economic loss in Morocco 

and in wheat-growing areas around the world. 

The disease is caused by the soil-borne fungus 

Fusarium culmorum. Ultimately the fungus causes 

the heads of wheat plants to turn white and die 

prematurely. This disease is commonly known as 

“whitehead”, and is easily identified in the field. 

These whiteheads contain either no grain or only 

shriveled kernels.

In the dryland wheat production areas of Morocco, 

crown rot reduces yields for many farmers. Earlier 

research has linked the severity of crown rot with 

drought conditions and unbalanced plant nutrition.   

Efforts to control crown rot have been limited by a poor 

understanding of the interacting factors associated 

with crop management and disease development, 

especially the benefits of balanced nutrition.

The incidence of wheat whiteheads caused by crown rot  and wheat grain yield as influenced by the sources of 

plant nutrition in dryland fields. All treatments received a uniform application of diammonium phosphate (DAP).  

Improved Plant Nutrition Helps Moroccan 

Farmers Control Wheat Crown Rot

THE RESEARCH SOLUTION: 

IPNI and partners in Morocco initiated a research effort 

to investigate the interaction of wheat crown rot disease 

with balanced plant nutrition. Non-chemical solutions to 

controlling this disease in durum wheat were preferred 

amongst farmers.

Experiments were established in three important wheat 

production regions in Morocco (Chaouia, Doukkala, and 
Abda) to evaluate the 
potential benefits of 
improving plant health 
as a means of disease 
suppression.
Durum wheat was 
grown at each location 
with supplemental 
irrigation or rainfall. The 
seed for half of the field 
was inoculated with 
Fusarium culmorum 
spores to ensure that 
infection was likely to 
occur. Nitrogen was 
applied as either urea or 

ammonium nitrate. Potassium sulfate was applied to half 

of the treatments and diammonium phosphate (DAP) was 

uniformly applied to the entire field. 
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Severe case of crown rot disease showing the formation of whiteheads in durum wheat.  

Ref. # 18033

Better Crops
 with plant food
A PUBLICATION OF THE INTERNATIONAL PLANT NUTRITION INSTITUTE (IPNI) 2018 NUMBER 1

Better Crops
 with plant food

In This Issue:

Benefits of Implementing
4R Nutrient Management in

Smallholder Cocoa Systems

Series on High-Yielding  
Soybean (Parts 1 and 2)

Relationships Between  
Fertilization and Soil Health

Right Place for Phosphorus 
in Tropical Soils

www.ipni.net

Also:
Our Photo Contest Winners!

...and much more

LOOK INSIDE! 
Additional Resources 

Now Available!

ENHANCED ARTICLE

NEW INSIDE!

Look for this Symbol
for Online Resources!

IPNI Website: ipni.net    |    IPNI E-mail: info@ipni.net

WEBINAR SERIES
Join us for a FREE

Webinar 

DATE:  Wednesday, December 13, 2017
 5:30 PM Moscow time  
 (UTC/GMT +3); 9:30 AM U.S. EDT 

SPEAKERS:  Dr. Svetlana Ivanova
 Director, Central Russia
 Dr. Vladimir Nosov
 Director, Southern and Eastern Russia
TOPIC:   Improving Nutrient Management for   
 High-Yielding Soybeans in Russia

Despite a rapid expansion in 
soybean area over the last 10 
years, yields remain relatively
low in Russia.This webinar
by Drs. Ivanova and
Nosov will discuss
soybean crop nutrition
issues for the Central

and Southern Russian regions based on recent
IPNI-initiated field studies that have identified key
yield-limiting factors and best nutrient
management practices. Register 

HERE
CAN’T ATTEND? Register & you’ll receive 
details on how to see this on YouTube. 

ipni.info/webinar17121

WEBINAR SERIESJoin us for a FREE
Webinar DATE:  Wednesday, May 24, 2017  7:00 PM IST; 9:30 AM U.S. EDTSPEAKER:  Dr. T. Satyanarayana Director, South AsiaTOPIC:  Use of Secondary and Micronutrients in Indian Agriculture: 

 Extent of Deficiencies and its Impact on Crop Productivity Dr. Satyanarayana will be talking about the importance of secondary 
and micronutrient fertilizer use in India, the distribution/extent of theirdeficiency, and, forecasting the emerging deficiencies of secondary and micronutrients in crops and soils. He will also be discussing crop response to application of secondary and micro nutrients and mechanisms for enhancing the use efficiency of secondary and micronutrient application.

ipni.info/webinar17053

Register 
HERE

CAN’T ATTEND? Register & you’ll receive details on how to see this on YouTube. 

nutrien
t

stewar
dship

Preparing for the 

4R

Nutrient Management

Specialist Exam

1

PB

TOP COIL

VOLUME FOUR
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Oil Palm 4R Series

POCKET GUIDE
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VOLUME THREE

Plant Sampling
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Tiemen Rhebergen, Christopher Donough,and Hendra Sugianto

Oil Palm 4R Series

1
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TOP COIL

VOLUME TWO

Soil Sampling

Tiemen Rhebergen, Christopher Donough,

and Hendra Sugianto

Oil Palm 4R Series
POCKET GUIDE
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VOLUME ONE

Leaf Sampling Unit

POCKET GUIDE

Oil Palm 4R Series

Tiemen Rhebergen, Christopher Donough,

and Hendra Sugianto

2012
Nutrient Deficiency Photo Contest 

Dr. Terry RobertsPresident, IPNI

Grand Prize Winner 

Sala FlorinTimisoara, Romania

Best Overall PhotoIron Deficiency in Plum

2017
Nutrient DeficiencyPhoto Contest

4R NutrientStewardship Category

Localized Placement of Urea to Maize

Ruth AtchogloAgricultural ExperimentalStation in Lomé, Southern Togo
First Place Winner

Dr. Terry RobertsPresident, IPNI

3500 PARKWAY LANE, SUITE 550

PEACHTREE CORNERS, GEORGIA 30092-2844 USA

PHONE (770) 447-0335  |  WWW. IPNI.NET

This Nutri-Fact is one of a series of fact sheets written by scientific staff of the International Plant Nutrition Institute (IPNI) that is focused on essential plant 

nutrients and their use. This series is available as PDF files at www.ipni.net/nutrifacts.

N u t r i - Fa c t sAgronomic fact sheets on crop nutrientsMagnesium

Magnesium (Mg) is one of the macronutrients that is essential 

for both plant and animal growth and development. Mg 

is readily leached from acidic soils, therefore, recognising 

Australia’s soil acidity problems there is an implication that the 

Mg concentrations in Australian soils are declining. An adequate 

supply of Mg to grain crops is particularly important as Mg 

directly affects grain production and quality. It is also important 

for the production of fodder crops as insufficient Mg intake in 

grazing animals can lead to disorders such as grass tetany.

In Australia, Mg deficiency Is not common, but the continued 

removal of Mg in crop and livestock products, along with the 

acidification of soils mean that growers and advisors should be 

aware that it may require remediation.Magnesium in Plants Mg is an essential plant nutrient and is required for normal growth 

and development to occur. Mg is the central atom in the chlorophyll 

molecule, which is responsible for photosynthesis and leaf colour. 

Mg also plays a role in protein synthesis, activating many enzyme 

processes, adenosine triphosphate (ATP) metabolism (energy 

storage), the movement of carbohydrates around the plant, plant 

respiration, and phosphate metabolism. Mg is also an essential part 

of animal nutrition, and adequate plant concentration will assist with 

healthy growth in both plants and animals that consume those plants.

Magnesium in SoilsMg can only become available for plant uptake once it has been 

released into the soil solution through the process of mineral 

breakdown or the weathering of parent material. It can also be 

introduced in manure, through irrigation water, bio-solids or 

commercial fertilizer. Uptake is via mass flow when soil water is 

taken up.

Soil pH has a direct effect on Mg release from clay minerals, as well 

as plant uptake such that Mg availability decreases at low pH.  Mg is a 

divalent cation, which can occupy sites on the exchange complexes 

in soils. Other exchangeable cations are Hydrogen (H), Aluminium 

(Al), Calcium Ca), Potassium (K) and Sodium (Na) and they compete 

for adsorption sites on soil particles and for plant uptake. Mg does 

not bind as tightly as some cations and therefore can be subject to 

leaching. The risk of leaching is greatest on soils with a pH below 7, 

and coarse textured (sandy) soils in areas of high rainfall or irrigation.

Nutrients that compete with Mg for crop uptake vary depending on 

the conditions of the soil. Ca and K are two of the most important 

nutrients that can increase the risk of Mg deficiency. When Ca or 

K levels are high in the soil, especially in soils naturally low in Mg, 

uptake by plants can be reduced. Mg also has very specific benefits 

in protecting against Al toxicity in acid soils. Deficiency symptoms 

often occur because of competition for uptake with other ions, 

rather than just a low soil Mg concentration. The concentration 

of these cations in the soil solution is important, not the ratios 

among them.

NO. 6

Australia and New Zealand Grains Edition

Figure 1. Mg deficiency symptoms, lucerne (A), wheat (B) and cotton (C). 
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Plant Nutrition Diagnostics:
POTATOPOTATO
Dr. Dharma Pitchay 
Dr. Robert Mikkelsen

iPad

InterActions Annual Report Regional Reviews

Briefing Notes Financials

GREAT PLAINSSOIL FERTILITYCONFERENCERESEARCH INDUSTRY EXTENSIONDenver, Colorado  •  March 6-7, 2018
20

18

Available online:
http://ipni.info/PROGREPORT-2017

Financial Statements
December 31, 2016 and 2015

PotassiumIPNI PROGRAM REVIEW

 

Key Issues & Needs

A major responsibility of the Potassium 

(K) Program Director is to cooperate 

with government, university, NGO, 

and industry scientists to develop 

and implement evidence-based, 

sustainable, K fertilizer management 

approaches. 

Within IPNI, the K Program Director 

works to seek synergies and 

appropriate coordination among 

activities of IPNI Regional Directors 

that pertain to K nutrition of crops.

Priority topics include:

• Contributing expertise and 

advice toward K balance 

measurements and soil fertility 

assessments

• Improving the effectiveness of K 

fertilizer recommendations

• Facilitating development of 

evidence showing the influence 

of K on improving the efficiency 

of water, land, and other 

nutrients

• Helping define the role of K 

fertility in soil health 

• Working with IPNI scientists to 

develop educational materials 

that explain the appropriate 

science to those making K use 

decisions

4R Stewardship

Form, rate, time, and place are concepts that have 

resonated with scientists, policy makers, and farm-

ers. The Potassium Program will continue to work 

with these concepts in the future to build on the 

successes the industry has had promoting them. 

Nutrient Education

The 2017 Frontiers of Potassium Science 

Conference provided a wealth of information 

upon which further educational materials have 

been and are continuing to be developed, 

including webinars and other web content, 

conference presentations, proceedings papers, 

journal articles, and a book.

Closing Yield Gaps

The K Program will be assessing how much

of the crop yield gap can be closed by better

management of K in global cropping systems.

Enhancing Sustainability

Sustainable K management requires the

replacement of K removed by crop harvest.

Nutrient balance assessments such as NuGIS,

initially developed for the U.S. but being adopted

by other countries, will be an essential part of the

Program for assessing the sustainability of K use.
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Improved Fertilizer Recommendations

The K Program will be actively seeking new 

approaches and technologies to improve the 

effectiveness of K fertilizer recommendations.

Dr. T. Scott Murrell

Director, IPNI

Potassium Program

smurrell@ipni.net 

IPNI REGIONAL REVIEW 

4R Stewardship
We are implementing 4R activities targeted at 
selected regions and crops where overall nutrient 

use or nutrient use efficiency is currently too low. Nutrient EducationIPNI is recognized as a national leader in 
developing and publishing educational 
information for diverse stakeholders involved  

with plant nutrition and fertilizers.Improved Fertilizer RecommendationsThe IPNI Brazil program has developed several 

web-based tools on their website to optimize 
fertilizer recommendations and nutrient 
application for crops. Some examples include: 1  providing fertilizer recommendations based 

on soil test analysis from different regions of 
the country and for various crops, 2  the nutritional status of Brazilian crops can be 

assessed through plant tissue analysis based on 

our diagnosis and recommendation integrated 
system (DRIS), and 3  allowing farmers and crop advisers to easily 

measure crop nutrient budgets at a farm scale. 
An additional tool to optimize the application of 

lime and fertilizers is under development.Closing Yield Gaps
Through agronomic research, crop modelling, and 

review of the scientific literature, we are working 

to close yield gaps of high-priority crops by 
implementing enhanced 4R nutrient management.
Enhancing SustainabilityIPNI Brazil scientists will run and publish studies 

indicating the sustainability of current crop nutrient 

use practices at country, state, and the crop level 
(through nutrient budgets and soil fertility surveys). 

These sustainability assessments identify specific 

regions and crops to target for achieving higher overall 

nutrient use and improved nutrient use efficiency.

TACTICAL PLAN 

Dr. Luís ProchnowIPNI Director,Brazil
lprochnow@ipni.net

Dr. Eros FranciscoIPNI Deputy Director,Brazil
efrancisco@ipni.net 

Brazil Program

highlights & prio
riti

es
Key Issues & Needs• Major education gaps exist for 

most agronomic practitioners in 
the nutrient use and supply chain.• High quality agronomic research 

underway, but inadequate knowledge transfer to the field.• Negative nutrient budgets drain 
soil reserves for many regions and 
crops, threatening sustainability.• Some regions and crops have low 

nutrient efficiency, with negative 
economic and environmental consequences.

• Additional regulations on nutrient use are likely, but should 
be based on sound science• Fertilizer companies need scientific guidance for market 

development and planning for 
appropriate nutrient use.• General public needs greater awareness of the benefits that 

fertilizers provide.
 

ISSUE:
Although there is 

potential to achieve 

high yields of oil 

palm in West Africa, 

production on both 

large plantations and 

small farms continues 

to be low. A lack of 

understanding of 

proper agronomic 

practices and 

inappropriate nutrient 

use continues to be 

wide spread. There 

is also a lack of basic 

information about 

the most appropriate 

use of fertilizers for 

various soil conditions 

and tree growth stages.

CHALLENGE:

While cultivation of oil palm trees in West 

Africa is rapidly increasing, average yields 

remain stubbornly low. For example, 

potential yields in Ghana can reach 25 

t/ha (fresh fruit bunches), but typical 

yields still remain below 6 t/ha. This low 

yield also lags other oil palm-producing 

regions, such as Southeast Asia and Latin 

America where yields of 18 t/ha are 

typical. The extremely acid soils in West 

Africa have very low organic matter 

and are deficient in N, P, K, and other 

nutrients that make crop production 

challenging.

There is limited land available for further 

expansion of oil palm cultivation in 

Ghana, leaving intensification as the only 

path forward for improving production on

existing plantations and small farms. 

Compared with oil palm growers in Latin 

America and Southeast Asia, the African 

farmers have very limited knowledge of 

modern agronomic practices, including 

fertilizer management.

RESPONSE:

The IPNI Sub-Saharan Africa Program, in 

partnership with Solidaridad West Africa 

(an international agricultural network 

organization) and three oil palm plantations, 

established the Best Management Practice 

Project with the goal to increase oil palm 

yields and profits by improving agronomic 

management in Ghana. 

Research and demonstration sites were 

established in multiple locations to identify 

and correct constraints to improved oil 

palm production. The sites also serve as 

learning centers for surrounding farmers 

and plantation 

employees to observe 

successful methods and 

techniques.

Over three years 

of the project, 

new approaches to 

improve oil palm 

yields have been 

clearly demonstrated, 

resulting in increased 

profitability for 

farmers and investors. 

Enhanced tree 

performance from 

improved and balanced 

fertilizer use also 

contributes to soil 

stewardship.

Large increases in yield 

and profitability are 

attainable through adoption of improved 

nutrient practices and orchard stewardship.

• Yields on oil palm plantations increased 

20% through adoption of improved 

practices (from 14.5 to 17.3 t/ha)

• Yields on small farms increased by 50% 

through adoption of improved practices 

(from 11.5 to 17.4 t/ha)

This project demonstrates that adoption 

of improved nutrient management 

practices plays a vital role in improving 

oil palm yields and farmer livelihoods. 

The research has also established 

benchmark indicators that can be used to 

make fertilizer recommendations based 

on soil testing and leaf nutrient analysis. 

Multi-year fertilizer response trials are 

still underway to measure the impacts 

of proper nutrition on long-term tree 

health and sustainable yield goals.

. . . . . . . . . . . . . . . . . . . . . . .May 2017

Briefing Notes
IPNI BOARD OF DIRECTORS MEETING

ipni .net

Overcoming Constraints to

Oil Palm Production in West Africa

Plantation managers in Ghana conduct an audit of Best Management Practices per IPNI recommendations.

ISSUE:
The theme of soil health has garnered 

high levels of attention. The concept of 

soil health is attractive and compelling 

to different audiences for a variety of 

reasons. Farmers have long appreciated 

that crop productivity does not depend 

on soil fertility alone and that the physical 

and biological conditions of the soil are 

critical to maximum economic yields. 

Today’s society is increasingly interested 

in the interconnectedness of human health 

to that of ecosystems including soils. Thus 

it is critical to the industry’s future that 

IPNI demonstrate the science connecting 

plant nutrients to healthy soils.

CHALLENGE:
Many proponents of soil health have 

raised expectations for reduced nutrient 

use, higher nutrient use efficiency, and 

lower nutrient losses, simply through 

adoption of conservation tillage and 

cover crops. Soil health has become 

almost a goal in itself, and if we 

consider its definition—along the lines 

of “the capacity of soil to sustain plants, 

animals and humans”—it starts to 

resemble sustainability for soil

management in the same way that 

4R represents sustainability for the 

management of crop nutrition. In August 

2017, the Soil Health Institute announced 

its endorsement of a list of 19 Tier-1 

measures. While they include at least 

nine measures commonly reported in 

soil fertility testing, the complexity of 

measurement may hinder the management 

of soil health and obscure its focus on 

sustaining plants, animals, and humans.

RESPONSE:

IPNI is engaging soil health in its research 

and education programs. At the annual 

meeting of the Soil Health Institute in 

St. Louis, Missouri in July, 2017, IPNI 

participation prompted discussion of the 

critically important role of nitrogen in 

building soil carbon, in the plenary session 

with over 200 influential scientists and 

research leaders present (Figure 1). Several 

articles in the Plant Nutrition Today series 

have discussed elements of soil health, as

have presentations in the China, Africa, and 

Latin American programs.

Core measures of soil health form part of 

the new US$2 million Drainage Research 

Project supported by the Foundation for 

Food and Agriculture Research and the 4R 

Research Fund. The eight sites included in 

this study, spanning the North American 

Corn Belt, will measure a standardized 

range of soil physical, chemical, and 

biological properties that will be fed 

into the Soil Management Assessment 

Framework to compute soil quality indices 

to compare the impact of 4R practices 

across locations and over time. Measures 

include soil fertility, soil pH, soil texture, 

wet aggregate stability, soil respiration and 

potential mineralization. The Phosphorus 

Fellowship research project centered at 

the University of Kentucky explores the 

influence of soil health, measured by a 

phospholipid fatty acid analysis, on critical 

levels of soil test phosphorus. 

There is much to be gained as IPNI 

embraces the common interests of growers 

and society in this topic. An evidence-

based approach to the 4Rs will support an 

evidence-based approach to soil health.
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Figure 1. Agronomic optimum N fertilization is critical to maintain or increase soil organic carbon. Adapted from   

Poffenbarger et al., 2017. PLoS ONE 12(3): e0172293   

RESEARCH WITH IMPACT:
A monthly newsletter explaining how 
IPNI-supported research enhances 
solution-driven efforts to improve 
sustainability, profitability, and 
environmental quality.SEPT: Documenting the Need

 for Potassium in UruguayAUG: Nutrient Expert®: Making
 Better Fertilizer Use Decisions

JULY: Long-term Research Documents 
Importance of Balanced 

 Plant NutritionJUNE: Balanced Fertilization of 
 Grain Crops in Egypt Can 
 Double YieldsMAY: Enhancing Indian Farmer 

 Income with Balanced Nutrition 
of a Rice-Maize Rotation

4R CERTIFIED CROP ADVISER 
(CCA) NUTRIENT MANAGEMENT 
SPECIALIST STUDY GUIDE: 

The International Certified Crop 
Adviser (ICCA) Program developed 
this Certification to meet the growing 
demand for qualified advisers with 
focused knowledge and skills in nutrient 
management.

ISSUE REVIEWS:AUG: Nutrient Use Efficiency and 
Effectiveness in Australia: Assessing Agronomic and Environmental Benefit - Dr. 

Robert NortonJULY: Progress in Reducing Nutrient 
Loss in the Mississippi River Basin 
– But Effects on Gulf Hypoxia Still 
Lag - Dr. Cliff Snyder
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Study guide developed to support future 4R Nutrient Management Specialists

nutrientstewardship

Preparing for the 

4R
Nutrient Management

Specialist Exam

THE  RESEARCH SOLUTION: 

IPNI supported several experiments through 

a joint project with project with Faculty 

of Agronomy (UdelaR), INIA, and other 

Uruguayan institutions and with the partial 

support of Canpotex to identify the need 

for additional K fertilizer through improved 

calibration of soil test analysis.

Documenting the Need for

Potassium in Uruguay

RESEARCH WITH IMPACT

Our Research with Impact series highlights examples

of solution-driven research sponsored by IPNI.  

FIND THIS PROJECT AT 

HTTP://RESEARCH.IPNI.NET/PROJECT/IPNI-2007-URY-2

THE CHALLENGE:
griculture in Uruguay initially developed 

           in high potassium (K) soils, under 

conventional tillage and crop rotations that 

required no K fertilizer. The scenario changed 

during the last decades driven by increasing 

grain prices. The annual cropped area tripled 

between 2002 and 2014, with soybean now 

sown on 67% of the area. Cropping systems 

have intensified, shifting from crop-pasture 

rotations to continuous annual cropping 

under no-till cultivation.
The K balances in Uruguay (application minus 

removal) are negative due to the absence of K 

fertilization. As soybean production increases, 

the K balance becomes more negative. In 

addition, agriculture has expanded into 

marginal soils that are already low in K.

THE RESULTS: 
Field studies between 2007 and 2014 

found a response to K fertilizer in 32 

of 110 sites. These studies support a 

critical soil K concentration range of 

120 to 160 ppm as a guide to defining 

the need for additional fertilizer. 

However, the scatter plot shows a wide 

range in predicted K response, which 

highlights a need for further site-

specific research. These studies represent a 

breakthrough in fertilizer 

research in Uruguay, 

demonstrating the need 

for K in many cropping 

systems. Fields that were 

responsive to K fertilizer 

averaged 66% higher yields 

for maize, 37% for barley, 

12% for wheat, and 10% for 

soybean, compared to plots 

that omitted K.These results have 
largely contributed to the 

increase in annual K2O 

imports to Uruguay, rising 

from 9,000 t in 2003 to 

146,000 t in 2013.Map of soil test K (STK) for Uruguay.
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https://www.youtube.com/watch?v=5g5WF5DwySI&feature=youtu.be

