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Traditionally, pesticides and fertilizers have
been an important part of growing high-

quality tree fruit, but today growers are under
increasing pressure to manage orchards in
ways that reduce environmental, health and
other risks. The public is concerned about
the possibility of agricultural pesticides and
fertilizers showing up in water samples taken
from private wells, lakes and other water bod-
ies. Growers have faced legal problems from
pesticide drift and spills. Improved pesticide
and fertilizer use is viewed as an important
step in protecting the health of workers,
neighbors and wildlife. This publication series
treats comprehensive orchard management
as a three-part process of nutrient manage-
ment, safe and effective pesticide use, and
integrated pest management.
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you selected. Develop the Action Plan (page 11) to
target activities that reduce high (1) risks.

Part 2: Pesticide Management
This part has three sections that help you identify
areas of concern related to pesticide use and take
actions to prevent pollution and reduce health risks.
Part 2 follows the same format as Part 1. Answer
each question that applies to you by selecting from
one of the three risk rankings. Add to your Action 
Plan (page 11) by outlining activities that will reduce
high (1) risks identified in this part.

You may also want to complete the Orchard IPM
Checklist (FAS 105).

The most sophisticated and effective pest manage-
ment programs rely on farming systems that build

soil quality and enhance the crop’s ability to withstand
pests through proper nutrition and crop management.
Proper management of nutrients from chemical fertiliz-
ers and organic sources is critical to maximizing fruit
production and preventing environmental problems.
Evidence is increasing that farming practices have
resulted in nitrogen (N) and phosphorus (P) finding
their way into both surface and groundwater in
Michigan. Managing N is challenging because trees
grow for a relatively short period and have an even
shorter period of significant N uptake. Nitrogen
becomes available for tree use when it is converted
into nitrate (NO3), and it is then also subject to move-
ment with water. On fine-textured (clay) soils, runoff is
the most serious problem. On coarse-textured (sandy)
soils, percolation or leaching is the most serious prob-
lem. Part 1 of the assessment tool (page 3) will help
you assess your nutrient management practices and
identify areas where you can make improvements.

Safe and effective use of pesticides is fundamental to
managing pests and protecting the environment. By
their nature, pesticides are designed to destroy certain
life processes of plants, fungi and/or insects. These
same properties pose threats to humans, livestock
and wildlife. Improved pesticide use can prevent pesti-
cides from polluting surface and groundwater. At
every stage, from pesticide selection to application
decisions, growers have opportunities to reduce the
impacts from pesticide use. Safe storage and mixing
practices can prevent large quantities of pesticides
from entering a drinking water supply and causing
acute (immediate) health problems for people or live-
stock. There are many strategies to use pesticides

more efficiently without sacrificing good pest control.
Some actions, such as spraying in spots or alternate
rows, may reduce risks and potentially save money.
Better pesticide management and practices may
reduce on-farm exposures to pesticides that can result
in chronic (long-term) health problems. Part 2 of the
assessment tool (page 6) will help you assess your
pesticide practices and identify ways to prevent pollu-
tion.

Integrated pest management (IPM) helps growers use
pesticides wisely in combination with other approach-
es to minimize economic, health and environmental
risks. IPM provides a system for growers to use
knowledge instead of pesticides to control pest prob-
lems. To make good choices about control, growers
need knowledge gained from training and observa-
tions in the field. This includes education about pest
life cycles, scouting for pests and the impact of pesti-
cides. IPM’s systematic approach helps growers use
information to make sound decisions about pest con-
trol that take into account cost, effectiveness, resist-
ance management and potential environmental
impacts. IPM emphasizes a range of options to pre-
vent pest problems — including solutions based on
mechanical (e.g., mowing or pruning) or cultural prac-
tices (e.g., planting cultivars that match site conditions
or are disease resistant). With improved spray timing,
IPM enables growers to use pesticides more efficient-
ly, effectively and safely. Growers can reduce or elimi-
nate practices such as application of broad-spectrum
pesticides that disrupt natural processes for controlling
pests. FAS 105, “Orchard IPM Checklist,” available
from your county Extension office, discusses IPM
management practices for the orchard.

Orchard*A*Syst

What is Orchard*A*Syst and how can it help me protect the 
environment and improve pest management?

Orchard*A*Syst will help you better control pests while
reducing environmental and health risks and improving
the quality of your product.

Part 1: Nutrient Management
This part has seven sections that help you identify
areas of concern related to nutrient management and
take actions to improve management practices. For
each question that applies to you, select the choice
that best describes your operation. Use the “Your
Rank” box to fill in the number that corresponds to
your choice: 3=low risk, 2=moderate risk, 1=high risk.
You can identify improvements that reduce risks by
referring to the descriptions to the left of the answer
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Orchard*A*Syst

What do I do with these rankings?

Step 1. List the practices that were given a ranking of 1
(high risk of contaminating groundwater) in the table below.

Step 2. List (in the table below) the alternative practices,
structures or equipment that will help to reduce the ground-
water contamination risk for each practice with a high rank-
ing. You may want to consult with your MSU County
Extension office, Conservation District, NRCS office, or a
local agribusiness for additional information.

Step 3. Enter a target date for accomplishing 
the changes. Small changes that are inexpensive and easy
may be made immediately; changes that involve building
structures or purchasing equipment may take more time.
Your goal should be to reduce the risk of 
groundwater contamination as much as possible.

High-risk practice Alternative practice Date planned to
implement practice

Action Plan
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Pesticide Management and Integrated Pest Management

Orchard*A*Syst

Beneficial organisms: Arthropod (insects, spiders and mites), bac-
terial, fungal and nematode predators and parasites of pests.

Biological control: Control of pest populations by naturally occur-
ring or introduced beneficial organisms.

Economic threshold: Costs/benefits of using pesticides or other
pest management options. Applying control measures below this
level of damage cannot be justified economically. Any damage
above this level requires control.

GAAMPS: Generally accepted agricultural and management 
practices.

Insect pheromone: Chemical compound released by insects as a
mating attractant. Typically released by female insects, this sex
attractant helps male insects locate female insects for mating. In
pest management, pheromones can be used to help monitor
insects, as attractants in mass trapping and in mating disruption
strategies.

Integrated pest management: Knowledge-based pest manage-
ment system that utilizes multiple strategies, tactics and tools to
maintain pest damage below an economic threshold level. The sys-
tem relies on scouting to determine the presence and density of
pests and a knowledge of pest and crop life cycles to determine
which pest management approach will be the most cost-effective
while minimizing the impact on beneficial organisms and the 
environment.

Mass trapping: Insect control strategy that uses an attractant such
as a pheromone or floral bait to lure insects into a trap.

Mating disruption (pheromone disruption): Pest management
strategy that utilizes pheromones to disrupt the mating patterns of
insects. The orchard is flooded with pheromones specific for the tar-

get insect so that the males are unable to locate the females.
Successful mating is usually reduced, as is the need for insecticides.

Pesticide class: Classification system that groups pesticides
according to chemical structure and mode of action against pests.

Resistance management: Resistance to control in pests that are
repeatedly subjected to one control mechanism (e.g., repeated
applications of a single insecticide). In Michigan, for example,
oblique banded leafroller (OBLR) has developed resistance to
organophosphate insecticides when they are used repeatedly in
apple orchards. Where resistance has developed, these insecticides
no longer provide effective control of OBLR. Using multiple strate-
gies and tools helps delay or avoid the development of resistance.
Mixing non-chemical controls (where available) with chemical con-
trols and/or using chemicals from different classes can both be
effective resistance management strategies.

RUP: Restricted Use Pesticide.

Rinsate: Rinse water from pesticide or fertilizer container or spray
tank cleaning.

Scouting: Sampling crops to determine levels of pest populations
and to assess natural mortality, plant health and populations of ben-
eficial insects.

Trap crop: Crop that serves to attract and concentrate insect pests
in an area where they can be easily controlled to reduce infestation
(and pesticide applications) in the main crop. This crop can be dif-
ferent from the main crop or trap rows of the same crop, usually at
the orchard border.

Treatment threshold: The level of a pest population at which treat-
ment should be initiated to prevent damage greater than the cost of
control.

Ammonium N: The NH4+ ionic form of inorganic nitrogen.
Ammonium N has a positive electrical charge and is attracted to
clay and organic matter. Under warm, moist soil conditions, the
NH4+ form of N is rapidly converted to the nitrate (NO3-) form.
Most plants can utilize both of these forms of N, though most of the
nitrogen taken up by fruit trees is in the nitrate form.

Banded application: Applying chemicals such as fertilizer in a
defined area near the plant. Compare with broadcast application,
where chemicals are uniformly distributed.

Cover or green manure crops: A crop of close-growing grasses,
legumes or small grains used primarily for seasonal protection and
improvement of the soil. These crops can absorb leftover nutrients
from the soil and may release them to the next crop. They may also
help reduce leaching of nitrate N into groundwater. The use of cover
crops is an important orchard preplant management practice. Cover
crops are also used to a limited extent by some growers as a com-
ponent of their orchard floor management practices in existing
orchards.

Fertigation: The practice of applying N (or other nutrients) through
a drip irrigation system. This practice usually results in a reduction
of total N per acre and reduces the potential for leaching into
groundwater by spreading out the application over time.

Legume: Any crop that has the ability to fix atmospheric N in its
root system through a process known as symbiotic N fixation.
Legumes such as alfalfa, clover and vetch can fix enough N for their
own use and return additional N to the soil when they mature or are
decomposed.

Mineralization: The microbial conversion of organic N to inorganic
N (ammonium and nitrate). The process requires warm soil temper-
atures, usually greater than 50 degrees F, to proceed at a significant
rate.

Nitrate N: The NO3- form of inorganic N. Nitrate N has a negative
electrical charge and is repelled by clay particles and organic matter.
As a result, nitrate N is very mobile in soil and moves with water as
it percolates through the soil.

Nutrient management: Managing the amount, form, placement and
timing of applications of plant nutrients. It includes the management
of both inorganic and organic sources of nutrients.

Preplant N: Any N applied prior to orchard establishment.
N may be applied to help a preplant cover crop develop adequately,
but N for young trees is generally not applied until after trees have
been planted. N applied too far in advance of planting the orchard is
subject to potential leaching and denitrification losses before the
trees have a chance to utilize it.

Realistic yield goal: A yield goal that can be obtained at least 50
percent of the time. The yield goal should be specific to the field
and soil type. Excessively high yield goals can lead to overfertiliza-
tion and loss of income, and it may threaten water quality.

Split applications of N: Two or more applications of N fertilizer
applied at different stages of plant growth. This type of application
can reduce the risk of N being lost because of wet soil conditions
early in the growing season. This method is particularly effective on
sandy soils to prevent N leaching and on poorly drained soils where
denitrification may take place in waterlogged soils.

Glossary
Nutrient Management




