Logic Model for
Agronomic Cropping Systems
North Central
Agricultural and Natural Resources Program Leaders

Situation: The NC Region is the breadbasket of field crop production for the U.S. Our
12 states annually harvest about 68 million acres of corn for grain, 62 million acres of
soybean, and 29 million acres of wheat, which account for 85, 81, and 57% of U.S.
acreage, respectively. These crops returned approximately $74 billion to growers in
2009 and contributed 15.6 billion bushels of product for the nation’s food, feed and
energy needs. Numerous other crops also contribute to the economic sustainability of
NC growers and benefit of society. For example, NC growers produce over 70 percent
of the nation’s dry edible beans and sugar beets, about 90 percent of the sunflowers
and nearly all flax and canola. These growers need education on the latest crop
technology and decision-making tools to remain profitable in the face of high input and
land costs and to continue to support global food security.
Assumptions: Demand for commodity grains will continue to support their production
and marketing. Global competition and bio-energy policy provide risk to grain prices and
input costs of fuel, seed, fertilizer, and land have been trending higher. Profit margins
may erode and the safety net supplied by future farm bills is uncertain. New seed,
chemical, fertilizer, and equipment technologies will enter the market and need local
adaptation. Overall, increased volatility in input and output prices is making independent
analysis of alternative production practices even more valuable, and the price volatility
is not expected to change in the foreseeable future.
External Factors: Litigation, government regulations, and foreign approval will affect
availability of transgenic technologies. Increased pressure from the public and
environmental groups may play a key role in policies. Energy policies may affect the
demand for current or new bio-fuel crops. Land ownership, age of farmers, and farm
size may affect production decisions. Private entities will compete in delivering
information and products in their self-interest. Finally, reduced extension budgets will
limit the number and capacity of extension staff to provide the necessary educational
programs.

Economic Sustainability – Agronomic Cropping Systems Logic Model
Inputs
Extension
• Specialists with expertise
in agronomy, soils, farm
business and economics,
biosystems engineering,
and pest management.
• County educators
Research
• Researchers such as
plant breeders,
agronomists, agricultural
engineers, etc. from ag.
expt. stations and others
Partnerships with
• Commodity associations
• Genetic, agri-chemical,
fertilizer, manufacturing,
marketing, and banking
industries
• State and federal
agencies (Depts. of Ag.,
NRCS, FSA, etc.)
• Private NGOs including
environmental interests,
landowners, etc.
• Agriculture media outlets
Other
• Capacity (formula) and
competitive funding; state
funds; program revenue

Outputs
Activities
Extension Program
planning/development
• Needs assessments
through formal and informal
multi-state meetings
• Regional program
coordination through multistate meetings
• Professional subject matter
development of county and
state staff
Extension Program delivery
• Level I (Awareness) mass
media, newsletters, social
media application
• Level II (Access to
Expertise) State web
resources, mobile phone
and iPad apps, ipmPIPE,
eXtension, Ask an Expert
networks, one-on-one
consultation by educators
and specialists, extension
publications.
• Level III (medium dosage
education) in-field training
sessions, field days, local
and regional workshops,
grower focused events
• Level IV (In-depth
education) educational
experiences through
conferences and curriculum
based trainings, on-farm
research and demonstration,
and professional
development of faculty and
crop advisors

Participation
Those Implementing
Change
• Growers (full-time or
part-time); who grow
corn, soybean, wheat,
barley, alfalfa,
sorghum, other pulse
and oil seeds, and
other field crops
Those Advising Change
(Ag-professionals are
targeted for training)
• Independent crop
consultants
• Retail agronomists
• Seed industry reps
• Ag chemical/fertilizer
reps
• Lenders
Those Developing and
Implementing Public
Policy:
• Agency personnel
(NRCS, SCD, FSA,
Dept. of ag., etc.)
• Commodity
associations
Those Influencing
Public Awareness of
Agriculture:
 Those teaching
agriculture and science
in secondary and postsecondary institutions
 4-H leaders

Learning*
Knowledge Increase:
• Hybrid and variety
performance for yield and
traits
• Economically optimal
fertilizer rates
• Proper scouting and
testing techniques
• Integrated pest
management options
• New pesticides and
transgenes to manage
pests and abiotic stresses
• Advanced precision ag.
techniques and tools
• Residue management
practices
• Economics of tillage
systems
• Crop water management
• Economic optimal
production practices
• Profitability of alternative
crop enterprises
• Risk management and
marketing tools
• Farm transition planning
Indicators:
Scope of Knowledge
Gained
Scope of Participation
• Grower participation
• Acres managed by
growers
• Ag-Professional
participation
• Acres influenced by agprofessionals
• Growers using agprofessional consultants

Outcomes – Impact
Action*
Behavior Change
• Use extension
recommendations for
hybrid and variety
selection
• Use extension
recommendations for
fertilizer rates and
management practices
• Use extension
recommendations for
pest management
thresholds and control
measures
• Adopt stewardship
techniques to prolong the
value of resistance genes
and pesticides
• Adopt techniques to
improve input efficiencies
such as precision farming
• Adopt tillage practices
that support high crop
production while
minimizing fuel expenses
and optimize retention of
residues
• Adopt efficient irrigation
management practices
• Use marketing tools and
government programs to
minimize risk and
maximize profits
• Implement transition
planning to stabilize
farms
Indicators:
Scope of Behavior
Change
Examples
• Amount of different
herbicides being applied.
• Frequency of soil testing;
what did you base soil
fertility on?
• Did you wait for threshold
to be met before spraying
insecticides?

Condition
Crop Productivity
• Crop yields will increase
• Efficiency of inputs will
increase
• New crops will be grown
• IPM adoption will delay
resistance development
Public awareness
• Public has greater
understanding of
agricultural and the
connection between
fields and their food
Indicators: Scope of
Production or Economic
Outcome
Farm Profitability
• Net incomes and farm
equities will increase
Food Security
• U.S. and global
consumers will have an
increased supply of crop
commodities for food
and feed
Energy Security
• U.S. consumers will
have an increased
supply of bio-based
fuels

