OVERVIEW
Agricultural and food scientists may observe the production of
field crops and farm animals so that they can research solutions to
problems.
Agricultural and food scientists
research ways to improve
the efficiency and safety of
agricultural establishments and
products.
Sphere of Work

Agricultural and food scientists
play an important role in
maintaining and expanding the
nation’s food supply. Many work
in basic or applied research and
development. Basic research

Careers Outdoors

2

seeks to understand the biological and chemical processes by which
crops and livestock grow. Applied research seeks to discover ways to
improve the quality, quantity, and safety of agricultural products.
Work Environment

Many agricultural and food scientists work with little supervision,
forming their own hypotheses and developing their research methods.
In addition, they often lead teams of technicians or students who help
in their research. Agricultural and food scientists who are employed in
private industry may need to travel between different worksites.

Profile

Occupation Interest

Agricultural and food scientists in
private industry commonly work
for food production companies,
farms, and processing plants.
They may improve inspection
standards or overall food quality.
They spend their time in a
laboratory, where they do tests
and experiments, or in the field,
where they take samples or
assess overall conditions. Other
* See Appendix A
agricultural and food scientists
work for pharmaceutical companies, where they use biotechnology
processes to develop drugs or other medical products. Some look for
ways to process agricultural products into fuels, such as ethanol
produced from corn.
Working Conditions: Work both
Indoors and Outdoors
Physical Strength: Light Work
Education Needs: Bachelor’s Degree,
Master’s Degree, Doctoral Degree
Licensure/Certification:
Recommended
Opportunities For Experience:
Internship, Military Service, Part-time
Work
Holland Interest Score*: IRS

At universities, agricultural and food scientists do research and
investigate new methods of improving animal or soil health,
nutrition, and other facets of food quality. They also write grants to
organizations, such as the United States Department of Agriculture
(USDA) or the National Institutes of Health (NIH), to get funding for
their research.
In the federal government, agricultural and food scientists conduct
research on animal safety and on methods of improving food and crop
production. They spend most of their time conducting clinical trials or
developing experiments on animal and plant subjects.
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Agricultural and food scientists may eventually present their findings
in peer-reviewed journals or other publications.
A Day in the Life—Duties and Responsibilities

The daily responsibilities and duties of agricultural and food scientists
vary significantly based on their area of expertise and employer. For
example, soil scientists primarily analyze the ground in which crops
are grown, while biotechnology specialists study ways to increase crop
yields. Government agencies may focus on food safety or sustainable
development, while private companies tend to concentrate on
maximizing profit yields from agricultural business.
In general, agricultural and food scientists work with commercial
agricultural firms, government agencies, small farmers, and food
manufacturers, performing in-depth research, collecting samples,
and providing technical data and advice for clients. They offer public
policy guidance for political leaders, sharing information on ways to
produce food, safeguard the environment, and ensure long-term soil
fertility and water-use sustainability. Agricultural and food scientists
collect water, soil, plant, and animal samples, diagnose diseases and
nutrient problems among animals and crops, assess the severity
of insect infestations, track breeding trends, monitor weed growth,
and examine the effectiveness of new farming techniques and food
production technologies. Many agricultural and food scientists conduct
controlled experiments in laboratories, trying to generate increased
crop growth or healthier foods.
Senior agricultural and food scientists train technicians, research
assistants, and other members of their teams. They also perform
important administrative tasks, such as completing grant applications
and editing research papers.
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Duties and Responsibilities
• Conduct research and experiments to improve the productivity and
sustainability of field crops and farm animals
• Create new food products and develop new and better ways to process,
package, and deliver them
• Study the composition of soil as it relates to plant growth, and
research ways to improve it
• Communicate research findings to the scientific community, food
producers, and the public
• Travel between facilities to oversee the implementation of new projects

OCCUPATION SPECIALTIES
The following are types of agricultural and food scientists:
Animal Scientists

Animal scientists typically conduct research on domestic farm
animals. With a focus on food production, they explore animal
genetics, nutrition, reproduction, diseases, growth, and development.
They work to develop efficient ways to produce and process meat,
poultry, eggs, and milk. Animal scientists may crossbreed animals to
make them more productive or improve other characteristics. They
advise farmers on how to upgrade housing for animals, lower animal
death rates, increase growth rates, or otherwise increase the quality
and efficiency of livestock.
Food Scientists and Technologists

Food scientists and technologists use chemistry, biology, and other
sciences to study the basic elements of food. They analyze the
nutritional content of food, discover new food sources, and research
ways to make processed foods safe and healthy. Food technologists
generally work in product development, applying findings from food
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science research to develop new or better ways of selecting, preserving,
processing, packaging, and distributing food. Some food scientists
use problem-solving techniques from nanotechnology—the science of
manipulating matter on an atomic scale—to develop sensors that can
detect contaminants in food. Other food scientists enforce government
regulations, inspecting food-processing areas to ensure that they are
sanitary and meet waste management standards.
Plant Scientists

Plant scientists work to improve crop yields and advise food and crop
developers about techniques that could enhance production. They may
develop ways to control pests and weeds.
Soil Scientists

Soil scientists examine the composition of soil, how it affects plant
or crop growth, and how alternative soil treatments affect crop
productivity. They develop methods of conserving and managing soil
that farmers and forestry companies can use. Because soil science is
closely related to environmental science, people trained in soil science
also work to ensure environmental quality and effective land use.

WORK ENVIRONMENT
Physical Environment

Agricultural and food scientists work in laboratories, in offices, and in
the field. They spend most of their time studying data and reports in a
laboratory or an office. Fieldwork includes visits to farms or processing
plants.
Certain positions may require travel, either domestic, international, or
both. The amount of travel can vary widely.
Agricultural and food scientists typically work full time.
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Relevant Skills and Abilities
Communication Skills
• Speaking effectively
• Writing concisely
Interpersonal/Social Skills
• Being able to work independently
• Working as a member of a team
Organization & Management Skills
• Paying attention to and handling
details
Research & Planning Skills
• Solving problems

Human Environment

Depending on their areas of
specialty, agricultural and food
scientists interact and collaborate
with a wide range of individuals,
including government officials,
technologists and technicians,
farmers, environmental scientists,
business executives, and food
manufacturers.
Technological Environment

When visiting a food or animal
production facility, agricultural
and food scientists must follow
biosecurity measures, wear
Work Environment Skills
suitable clothing, and tolerate
• Working in a laboratory setting
the environment associated with
• Working outdoors
food production processes. This
environment may include noise
associated with large production machinery, cold temperatures
associated with food production or storage, and close proximity to
animal byproducts.
Technical Skills
• Performing scientific,
mathematical and technical work

EDUCATION, TRAINING, AND ADVANCEMENT
Agricultural and food scientists need at least a bachelor’s degree
from an accredited postsecondary institution, although many earn
advanced degrees. Some animal scientists earn a doctor of veterinary
medicine (DVM) degree.
Every state has at least one land-grant college that offers agricultural
science degrees. Many other colleges and universities also offer
agricultural science degrees or related courses. Degrees in related
sciences, such as biology, chemistry, and physics, or in a related
engineering specialty also may qualify people for many agricultural
science jobs.
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Undergraduate coursework for food scientists and technologists and
for soil and plant scientists typically includes biology, chemistry,
botany, and plant conservation. Students preparing to be food
scientists take courses such as food chemistry, food analysis, food
microbiology, food engineering, and food-processing operations.
Students preparing to be soil and plant scientists take courses in plant
pathology, soil chemistry, entomology (the study of insects), plant
physiology, and biochemistry.
Undergraduate students in agricultural and food sciences typically
gain a strong foundation in their specialty, with an emphasis on
teamwork through internships and research opportunities. Students
also are encouraged to take humanities courses, which can help them
develop good communication skills, and computer courses, which can
familiarize them with common programs and databases.
Many people with bachelor’s degrees in agricultural sciences find work
in related jobs rather than becoming an agricultural or food scientist.
For example, a bachelor’s degree in agricultural science is a useful
background for farming, ranching, agricultural inspection, farm credit
institutions, or companies that make or sell feed, fertilizer, seed, or
farm equipment. Combined with coursework in business, agricultural
and food science could be a good background for managerial jobs in
farm-related or ranch-related businesses.
Many students with bachelors’ degrees in application-focused food
sciences or agricultural sciences earn advanced degrees in applied
topics such as toxicology or dietetics. Students who major in a more
basic field, such as biology or chemistry, may be better suited for
getting their Ph.D. and doing research within the agricultural and
food sciences. During graduate school, there is additional emphasis on
lab work and original research, in which prospective animal scientists
have the opportunity to do experiments and sometimes supervise
undergraduates.
Advanced research topics include genetics, animal reproduction,
agronomy, and biotechnology, among others. Advanced coursework
also emphasizes statistical analysis and experiment design, which are
important as Ph.D. candidates begin their research.
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Some agricultural and food scientists receive a doctor of veterinary
medicine (DVM). Like Ph.D. candidates in animal science, a
prospective veterinarian must first have a bachelor’s degree before
getting into veterinary school.
High School/Secondary

High school students should study biology, physics, chemistry,
and other natural sciences. Algebra and applied mathematics are
extremely useful as well. High school students should take computer
science courses and hone their writing and public speaking skills
through English and communications classes. Finally, courses that
help students understand agricultural and food systems, such as farm
equipment, seeding practices, and food production are
Suggested High School Subjects
• Agricultural Education
• Agricultural Mechanization
• Algebra
• Applied Biology/Chemistry
• Applied Math
• Biology
• Chemistry
• College Preparatory
• English
• Forestry
• Landscaping
• Physics

Famous First
Jethro Tull was an English agricultural pioneer from
Berkshire who helped bring about the British Agricultural
Revolution. He perfected a horse-drawn seed drill (shown
here) in 1700 that economically sowed the seeds in neat
rows.
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College/Postsecondary

Every state has at least one land-grant college that offers agricultural
science degrees. Many other colleges and universities also offer
agricultural science degrees or related courses. Degrees in related
sciences, such as biology, chemistry, and physics, or in a related
engineering specialty also may qualify people for many agricultural
science jobs.
Undergraduate coursework for food scientists and technologists and
for soil and plant scientists typically includes biology, chemistry,
botany, and plant conservation. Students preparing to be food
scientists take courses such as food chemistry, food analysis, food
microbiology, food engineering, and food-processing operations.
Students preparing to be soil and plant scientists take courses in plant
pathology, soil chemistry, entomology (the study of insects), plant
physiology, and biochemistry.
Undergraduate students in agricultural and food sciences typically
gain a strong foundation in their specialty, with an emphasis on
teamwork through internships and research opportunities. Students
also are encouraged to take humanities courses, which can help them
develop good communication skills, and computer courses, which can
familiarize them with common programs and databases.
Many people with bachelor’s degrees in agricultural sciences find work
in related jobs rather than becoming an agricultural or food scientist.
For example, a bachelor’s degree in agricultural science is a useful
background for farming, ranching, agricultural inspection, farm credit
institutions, or companies that make or sell feed, fertilizer, seed, or
farm equipment. Combined with coursework in business, agricultural
and food science could be a good background for managerial jobs in
farm-related or ranch-related businesses.
Many students with bachelors’ degrees in application-focused food
sciences or agricultural sciences earn advanced degrees in applied
topics such as toxicology or dietetics. Students who major in a more
basic field, such as biology or chemistry, may be better suited for
getting their Ph.D. and doing research within the agricultural and
food sciences. During graduate school, there is additional emphasis on
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lab work and original research, in which prospective animal scientists
have the opportunity to do experiments and sometimes supervise
undergraduates.
Advanced research topics include genetics, animal reproduction,
agronomy, and biotechnology, among others. Advanced coursework
also emphasizes statistical analysis and experiment design, which are
important as Ph.D. candidates begin their research.
Some agricultural and food scientists receive a doctor of veterinary
medicine (DVM). Like Ph.D. candidates in animal science, a
prospective veterinarian must first have a bachelor’s degree before
getting into veterinary school.
Related College Majors
• Agriculture/Agricultural Sciences, General
• Agronomy & Crop Science
• Animal Sciences, General
• Dairy Science
• Entomology
• Food Sciences & Technology
• Foods & Nutrition Science
• Foods & Nutrition Studies, General
• Horticulture Science
• International Agriculture
• Plant Sciences, General
• Poultry Science
• Soil Sciences
• Zoology, General
Adult Job Seekers

Qualified agricultural and food scientists may apply directly to
government agencies, businesses, or educational institutions with
open positions. They may also join and network through a professional
organization, such as the American Society of Agronomy or the Soil
Science Society of America.
Professional Certification and Licensure

Some states require soil scientists to be licensed to practice. Licensing
requirements vary by state, but generally include holding a bachelor’s

Agricultural & Food Scientists

degree with a certain number of credit hours in soil science, working
under a licensed scientist for a certain number of years, and passing
an exam.
Otherwise, certifications are generally not required for agriculture
and food scientists, but they can be useful in advancing one’s
career. Agricultural and food scientists can get certifications from
organizations such as the American Society of Agronomy, the
American Registry of Professional Animal Scientists (ARPAS), the
Institute of Food Technologists (IFT), or the Soil Science Society of
America (SSSA), and others. These certifications recognize expertise
in agricultural and food science, and enhance the status of those who
are certified.
Qualification for certification is generally based on education,
previous professional experience, and passing a comprehensive exam.
Scientists may need to take continuing education courses to keep their
certification, and they must follow the organization’s code of ethics.
Additional Requirements

Internships are highly recommended for prospective
food scientists and technologists. Many entry-level jobs
in this occupation are related to food manufacturing,
and firsthand experience is often valued in that
environment.
Agricultural and food scientists must demonstrate exceptional
communications skills as well as research and analytical capabilities.
Strong knowledge of computer software is also very useful to these
scientists. They should enjoy the outdoors, be comfortable working in
close proximity to livestock and other animals, and be able to work
under varying conditions.

Fun Fact
On average, every hour of every day about $6 million in U.S. agricultural products
are consigned for shipment for export to foreign markets.
Source: www.cals.ncsu.edu/CollegeRelations/AGRICU.htm
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EARNINGS AND ADVANCEMENT

Agricultural and food scientists in private industry commonly work
for food production companies, farms, and processing plants. They
may improve inspection standards or overall food quality. They spend
their time in a laboratory, where they do tests and experiments, or in
the field, where they take samples or assess overall conditions. Other
agricultural and food scientists work for pharmaceutical companies,
where they use biotechnology processes to develop drugs or other
medical products. Some look for ways to process agricultural products
into fuels, such as ethanol produced from corn.
At universities, agricultural and food scientists do research and
investigate new methods of improving animal or soil health, nutrition,
and other facets of food quality. They also write grants to organizations,
such as the United States Department of Agriculture (USDA) or the
National Institutes of Health (NIH), to get funding for their research.
In the federal government, agricultural and food scientists conduct
research on animal safety and on methods of improving food and crop
production. They spend most of their time conducting clinical trials or
developing experiments on animal and plant subjects.
Agricultural and food scientists may eventually present their findings
in peer-reviewed journals or other publications.

Median annual wages,
May 2016

Life scientists: $71,950

Agricultural and food scientists: $62,920
Total, all occupations: $37,040
Note: “All Occupations” includes all occupations in the U.S. Economy. Source: U.S. Bureau of Labor
Statistics, Occupational Employment Statistics
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The median annual wage for agricultural and food scientists was
$62,920 in May 2016. The median wage is the wage at which half the
workers in an occupation earned more than that amount and half
earned less. The lowest 10 percent earned less than $37,660, and the
highest 10 percent earned more than $116,520.
Median annual wages for agricultural and food scientists in May 2016
were as follows:
Food scientists and technologists

$63,950

Soil and plant scientists

$62,300

Animal scientists

$60,330

In May 2016, the median annual wages for agricultural and food
scientists in the top industries in which they worked were as follows:
Research and development in the physical,
engineering, and life sciences

$76,050

Government

$66,110

Management, scientific, and technical consulting
services

$63,280

Food manufacturing

$59,210

Colleges, universities, and professional schools;
state, local, and private

$52,170
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EMPLOYMENT AND OUTLOOK

Agricultural and food scientists held about 43,000 jobs in 2016.
Employment in the detailed occupations that make up agricultural
and food scientists was distributed as follows:

Soil and plant scientists

19,900

Food scientists and technologists

17,000

Animal scientists

6,100

The largest employers of agricultural and food scientists were as
follows:
Food manufacturing

15%

Colleges, universities, and professional schools;
state, local, and private

12%

Research and development in the physical,
engineering, and life sciences

10%

Government

8%

Management, scientific, and technical consulting
services

8%

Overall employment of agricultural and food scientists is projected to
grow 7 percent from 2016 to 2026, about as fast as the average for all
occupations.
Employment of agricultural and food scientists is projected to grow
as research into agricultural production methods and techniques
continues. Challenges such as population growth, increased demand
for water resources, combating pests and pathogens, changes in
climate and weather patterns, and additional demand for agriculture
products, such as biofuels, will continue to create demand for research
in agricultural efficiency and sustainability.
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Animal scientists will be needed to investigate and improve the
diets, living conditions, and even genetic makeup of livestock. Food
scientists and technologists will work to improve food-processing
techniques, ensuring that products are safe, waste is limited, and food
is shipped efficiently and safely. Soil and plant scientists will continue
to try to understand and map soil composition. They will investigate
ways to improve soils, to find uses for byproducts, and selectively
breed crops to resist pests and disease, or improve taste.
Related Occupations
• Agricultural and Food Science Technicians
• Biochemists and Biophysicists
• Biological Technicians
• Chemical Technicians
• Conservation Scientists and Foresters
• Environmental Scientists and Specialists
• Farmers, Ranchers, and Other Agricultural Managers
• Microbiologists
• Veterinarians
• Zoologists and Wildlife Biologists

Employment Trend,
Projected 2016–26
Life scientists: 10%
Total, all occupations: 7%
Agricultural and food scientists: 7%
Note: “All Occupations” includes all occupations in the U.S. Economy. Source: U.S. Bureau of Labor
Statistics, Employment Projections program
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