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C

hina has 9% of the world’s farmland
but consumes 32% of the world’s
mineral fertilizers. Chinese agriculture is
highly intensified, within a vast agricultural
diversity—a reflection of its climatic and
geographic conditions. The country is
moving towards larger-scale agricultural
operations through mechanization, which
is increasing crop residues and nutrients
recycled within the field. Great challenges
and opportunities exist as China strives to
increase its crop yields while improving
nutrient use efficiency (NUE) and protecting
its environment.
A primary focus of IPNI’s China Program
is on improving NUE within its different
cropping systems. IPNI staff have collected
data on NUE and yield gaps through
field experimentation. In the past, these
efforts have been based mainly on soil test
recommendations, a process that has not
gained wide acceptance in the farming
community. More recently, efforts have
focused on developing nutrient decision
tools using Nutrient Expert® for fertilizer
recommendations.
Nutrient Expert® for wheat and maize has
been developed in both English and Chinese
and is validated with field experiments.
Beta versions of Nutrient Expert® for rice
and soybean have been developed and
translated into Chinese. Field validation is
demonstrating that Nutrient Expert® can
increase crop yield, profitability and NUE
through better nutrient management.
Ecological Intensification research within
IPNI’s Global Maize Project on both monocrop spring maize and double-crop summer
maize-winter wheat finds that improved
nutrient management can narrow yield
gaps and increase NUE. In cash crops
such as vegetables and fruits, 4R Nutrient
Stewardship principles have been verified in
field research as a means to improve NUE,
crop quality and farmers’ profit.

Need 1: 4R Nutrient Stewardship must
become globally adopted as the scientific
basis for sustainability.
IPNI Response:
• Develop a comprehensive set of training
documents in Chinese for use in
communicating the 4R strategy throughout
China.
• Organize research trial results and related
information into publications, videos, slide
sets, and crop-specific 4R management
guidelines for use by extension and industry
agronomists.
Need 2: Nutrient education is inadequate
for current and future agronomists.
IPNI Response:
• Develop and publish resources and a
training program for Nutrient Expert®
wheat, maize, rice, and soybean for
extension and industry agronomists.
• Create educational materials on nutrient
management summarizing the long-term K
experimental database in IPNI China.
• Create summary brochures linking specific
4R practices to individual crops (i.e.,
sugarcane, rice, cotton, wheat, maize, lotus,
bamboo).
• Write peer-reviewed papers and interpreted
articles on 4R practices for potatoes,
tomatoes, apples, and cotton.

Need 3: Better fertilizer
recommendations are needed to boost
productivity, economic returns, and
environmental stewardship.
IPNI Response:
• Further develop and validate Nutrient
Expert® for wheat, maize, rice, and
soybeans.
• Optimize fertilizer recommendations
based on crop removal and nutrient
balance for potatoes, apples, cotton, and
tomatoes.
• Provide input and leadership in
the revising of provincial fertilizer
recommendations.
• Create photo sets documenting crop
nutrient deficiency symptoms.
• Improve local knowledge of crop
production economics associated with
balanced fertilization in regional journals
and Better Crops China.
Need 4: Yield gaps must be identified
and closed to provide a sustainable food
supply.
IPNI Response:
• Document existing yield gaps between
current farm practice and recent onfarm trials (wheat, maize, rice, cotton,
rapeseed, and potatoes) and publish the
results nationally and internationally.
• Evaluate Ecological Intensification (EI)
for maize within IPNI’s Global Maize
Project. Develop an understanding of
how current practices compare with EI
practices for yield and NUE.

Need 5: Agricultural sustainability is
only maintained by proper nutrient
management.
IPNI Response:
• Develop a single provincial example of
nutrient balance as a template for future
nutrient balance calculations in China.
• Develop an inventory of organic nutrient
sources, and their nutrient content and
availability for crop production in China.
• Develop and publish a set of nutrient
performance indicators for maize, wheat,
rice, and rapeseed.
• Translate and adapt a series of articles on
nutrient sustainability to increase regional
awareness on the issue.
• Improve awareness of the impact of crop
residue recycling by summarizing and
publishing the results of long-term trials
in China.

4

R nutrient management has been
integrated into all nutrient management
programs in China. For example, Nutrient
Expert® provides fertilizer recommendations
that are consistent with the 4R Nutrient
Stewardship approach. In Northern China,
the research and demonstration programs
focus on optimizing the 4Rs for cash crops
such as apples, tomatoes, sunflowers, and
vegetables. In southern China, the 4R focus
has been on fruits, vegetables, and ricebased cropping systems.
The IPNI China Program has translated
the 4R Plant Nutrition Manual into Chinese
for use in training workshops. Regional
learning modules and case studies are
being integrated into the 4R Nutrient
Stewardship resources. Staff has developed
an introductory Chinese-language 4R pocket
brochure and other 4R training materials for
specific crops.

Through research and demonstration
activities, and educational outreach related to
Nutrient Expert® and 4R Nutrient Stewardship,
IPNI staff work closely with research
cooperators, farmers, fertilizer industry,
local extension, and government leaders.
IPNI China Program staff is also leading
or participating in government-supported
projects focused on improving nutrient
efficiency. Nutrient Expert® is one of the tools
to improve efficiency in these projects.
Professional society involvement by IPNI
staff is also an important channel to help
dissemination of our Program outputs.
Changing fertilizer recommendations in
China, will require a great effort on the part of
IPNI staff working with other scientists. This
will move forward based on the decision by
the Chinese government to promote reduced
fertilizer application through critical research
and extension.

IPNI develops and promotes scientific
information for the responsible
management of plant nutrition for
the benefit of the human family.
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