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Insecticides and Environmental Issues
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Pesticides are often in the news - and seldom are
presented in a positive light. The news media
present stories, often in the spring when many
homeowners are beginning to think about
planting gardens and about pesticides and their
purported effects on the environment. However,
many of these news "reports" present half truths or
misleading information, and make some assumptions which may or may not be accurate. In particular, pesticides applied to turfgrass settings normally behave very differently than do the same
pesticides applied to agricultural (or even backyard
vegetable garden) settings, but the news media
often do not point out the benefits of turfgrass or
the way in which turfgrasses often minimize the
effect of a pesticide on its environment.
A pesticide can be introduced into the environment through a properly conducted application.
In such cases, assuming that label restrictions and
guidelines were followed, effects on the environment normally are minimal. The Environmental
Protection Agency requires information about the
fate of a pesticide under normal application conditions before the agency considers labelling that
material. The EPA does not support the labelling
of materials which are likely to have detrimental
effects under normal use patterns.
In addition, however, there are several activities
which might introduce a pesticide into the environment unwittingly or inappropriately, and
might result in adverse effects - either to unintended insect targets, such as bees or predatory
beetles, or to vertebrates or plants. For example,
improper disposal of pesticide containers or a spill
during the mixing process could result in a pesticide reaching groundwater. Various misapplications - treatments made at the wrong rate of application or when the wind is blowing or at the
wrong time of year or without following instructions about post-application water - can lead to
unexpected or unintended results.
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This article will focus on some of the environmental fates of insecticides. Keep in mind that the
concepts discussed here hold true for all kinds of
pesticides, including insecticides, fungicides, herbicides, and plant growth regulators.

Fate Processes
When an insecticide (or other pesticide) is applied
to a turfgrass setting, one of three things can
happen. The insecticide might undergo adsorption, which refers to a process which binds the
insecticide to soil particles. The insecticide could
transfer, or move away from the original site of
application. Finally, the insecticide can undergo
degradation, or breakdown from its original form
into another form. The breakdown product could
be more toxic or less toxic than the original material, depending on the chemical reaction involved.
The likelihood that a given insecticide will move
or degrade or be adsorbed depends on the chemical properties of the material as well as such things
as soil properties. For example, texture, temperature, moisture, climate, and application practices.
Some "fate processes" are beneficial. For example,
with recent concerns about pesticides contaminating water supplies, some people have suggested
Risk Factors of Groundwater and
Surface Water Contamination
Chemical
high solubility
low soil adsorption (Koc)
long half-life
low volatility

Soil
sandy or porous
low organic matter

Site
shallow water table
steep slopes or low spots
near surface water
thin turf stand
sink holes/fractured soils
uncapped wells nearby

Management
misapplication
overirrigation

that any new pesticides should be virtually immobile in soil (adsorbed onto soil particles rapidly or
essentially insoluble in water). This would seem to
reduce the likelihood that such materials would
move laterally to surface water or vertically to
ground water. However, it would be very difficult
to get those kinds of materials to the root zone of
turfgrass plants. As a result, herbicides would not
reach the roots (to be taken up systemically) and
soil insecticides would never travel deep enough to
reach the target insects.
Natural degradation of insecticides is critical - if
these materials did not eventually break down naturally, residues would accumulate in the soil and
plant tissue. So, a certain amount of natural degradation, whether chemical or biological, is generally
considered to be a good feature of an insecticide.

Solubility in water is another important chemical
characteristic of insecticides. Materials which are
highly soluble in water will be "dissolved" in that
water more readily, and will be much more likely
to be moved in water from the point of application. According to Balogh and Anderson (1992),
insecticides that have a water solubility of 30 parts
per million (ppm) or more are more likely to be
involved in groundwater or surface water contamination than less soluble insecticides.
Sorption indicates the tendency of a material to
bind on soil surfaces (adsorption) or to penetrate
(absorption) into soil particles or plant tissue. An
insecticide which has been adsorbed or absorbed is
sometimes referred to as "bound residue" and is
usually unavailable to the target insect and is not as
likely to be broken down by microorganisms.

Chemical Properties of Insecticides

The partition coefficient (Koc) represents the relative amount of a pesticide that will bind (adsorb)
to soil particles. A high Koc value indicates that
much of a pesticide will bind to soil, while a low
Koc value suggests that a pesticide will be more
"available" and perhaps more likely to leach or
run-off. Adsorption depends on the chemical characteristics of the insecticide, as well as the physical
characteristics of the soil. For example, soils which
have high levels of organic matter or clay adsorb
insecticides much more quickly than coarse, sandy
soils. The Koc takes into account some of the soil
characteristics. According to Balogh and Anderson
(1992), pesticdes with a Koc of less than about 400
are more likely to be involved in groundwater or
surface water contamination.

The degree to which a given insecticide might
breakdown or move from the original point of
application depends on several physical or chemical properties of the insecticide. The vapor pressure of an insecticide measures the ability of a
compound to volatilize, or transform from the
liquid or solid state to the gas phase. Compounds
which have high vapor pressures are more volatile,
which means they are more likely to change to the
gaseous phase after application and to move from
the point of application. Compounds which have
low vapor pressures are more likely to remain in
their original state (liquid or solid) and to remain
at or near the original point of application.

Persistence indicates how long an insecticide
remains in its original, "active" form. Researchers
often refer to the "half life" of a compound. For
example, if an insecticide has a half life of 10 days,
one would expect that 10 days after application
half of the material would have broken down to
another form. Compounds which have long half
lives are more persistent than compounds with
short half lives. Pesticides that are relatively persistent remain in their "active" form longer, and thus
are more likely to be involved in surface water or
groundwater contamination. (Materials which are
less persistent are more likely to have broken down
to different forms before they are moved by run-

If a turf manager fails to take into account the
characteristics of the insecticide he or she is using,
that manager might encounter some detrimental
effects. For example, chemical or microbial degradation of an insecticide can occur rapidly enough,
under some circumstances to result in a significant
reduction in the effectiveness of the compound.
In addition, if an insecticide moves from the point
of application, the material could injure non-target
insects or arthropods or earthworms. Finally,
insecticides which make their way into groundwater or surface water can cause environmental
damage as well.

off or leaching.) Several kinds of half-lives are
mentioned in the literature, including "hydrolysis
half-life" (breakdown in water), "photolysis halflife" (breakdown in sunlight), and "soil half-life"
(natural breakdown in soil). According to Balogh
and Anderson (1992), pesticides which have a
hydrolysis half-life of more than 175 days, a photolysis half-life of more than 7 days, or a soil halflife of more than 21 days are more likely to be
involved in groundwater or surface water contamination than pesticides with shorter half-lives.

Adsorption
As was mentioned earlier, adsorption refers to the
process by which an insecticide is bound to soil
particles, similar to paper clips clinging to a
magnet. The degree of adsorption will depend on
the chemical characteristics of the insecticide and
physical characteristics of the soil. Soils which
have a high clay content will adsorb pesticides
more readily and more strongly than sandy soils,
in part because clay particles are much smaller
than sand particles and thus have a larger surface
area available for binding. In addition clay particles tend to be negatively charged and will adsorb
positively charged insecticides very readily. In
addition, soil moisture affects adsorption. Wet
soils usually do not adsorb pesticides as readily as
dry soils because water molecules compete with
the pesticide for binding sites on the soil particles.
Insecticides which are adsorbed readily are not as
available to the target insect as insecticides which
are not highly adsorbed. However, strongly
adsorbed insecticides are also much less likely to
move from the point of application, which is normally considered to be an advantage relative to
environmental concerns.

Insecticide Transfer
There are several ways that insecticides can
transfer, or move, from the original point of application. This movement may occur as a result of
drift, volatilization, run-off, leaching, plant
uptake, or crop removal.
Drift refers to the movement of an insecticide
away from the intended target plants at the time

of application. Normally drift occurs as a result of
wind which blows particles of the material away
from the target plant. Air currents move molecules of the insecticide downstream to unintended
targets, such as plants, animals, bodies of water, or
structures. Loss of insecticides as a result of drift
can be minimized by applying materials when the
wind is not blowing (often at dawn or dusk), using
larger droplet sizes (larger nozzle orifices) or lower
pressures, or using skirted sprayers.
Volatilization refers to the transformation of an
insecticide from a solid or liquid phase to a
gaseous state. Evaporation of water is an example
of volatilization. Once a compound has
volatilized, it can move in air currents away from
the original point of application. Insecticides with
high vapor pressures are more likely to volatilize,
while compounds which are tightly adsorbed to
soil particles are less likely to volatilize.
Conditions which favor volatilization are the same
as those in which people are more likely to sweat high air temperatures, low relative humidity, and
moderate winds. Loss of insecticides as a result of
volatilization can be minimized by avoiding applications when air temperatures are high, relative
humidity is low, winds are moderate, or soil moistures are relatively high. In addition, sub-surface
application techniques (high pressure liquid injection or slicing) place the insecticide beneath the
surface, where it is much less likely to volatilize.
Run-off refers to the lateral movement of water on
the surface, and occurs when water is applied
(through rainfall or irrigation) to an area faster
than it can enter the soil. Water which "runs off"
may carry insecticides which have dissolved in the
water or are carried in or on soil particles that are
moving in the water (erosion). Run-off is of
concern because materials which are carried in the
water eventually make their way to surface water streams, rivers, ponds, or lakes. Pesticides which
reach surface water may have unintended effects
on the plant and animal life in those bodies of
water.
The severity of run-off depends on several factors.
For example, steep slopes are more likely to experience run-off than gradual slopes because water
moves more rapidly along those steep slopes.

Sandy soils are more able to absorb water and thus
are less likely to be sensitive to run-off. A thick and
healthy stand of turfgrass usually REDUCES the
rate of run-off, because the vegetation acts as a
sponge and absorbs the surface water while it is
moving, allowing it time to penetrate the soil
profile. Highly soluble insecticides are most likely
to be moved by run-off, while strongly adsorbed
materials are less likely to run-off. Obviously,
heavy rainfall or overirrigation also lead to run-off.
Turf managers can do several things to reduce
insecticide run-off into bodies of water. For
example, managers can use less soluble insecticides
where available. They should avoid applications
before heavy or extended rainfall, avoid overirrigating the treated area, and avoid making applications to areas with steep slopes. In addition they
can avoid applications near bodies of water (leave
an untreated buffer zone surrounding the body of
water) and use spreader-stickers, which increase
the amount of insecticide which sticks on the
foliage. Finally, sub-surface application technology
moves the insecticide off the surface, which means
it is much less likely to run-off.
Leaching refers to the vertical movement of water
through the soil profile and eventually to the water
table. Like run-off, it occurs when water is applied
(through rainfall or irrigation) to an area faster
than it can be absorbed within the root system.
Water which leaches may carry pesticides or fertilizers which were applied in the vicinity and have
dissolved in the water. Leaching of pesticides has
implications for water quality, because occasionally
a pesticide which has been applied according to
label directions will move vertically through
natural processes and reach the water table (or
groundwater). The drinking water supply for a
large portion of the population of the United
States comes from groundwater sources (wells,
natural aquifers), so the potential for contamination of these underground reservoirs is of great
concern.
The likelihood that an insecticide will leach
depends on several factors. Sandy soils are more
vulnerable to leaching because water molecules can
find their way through the large pore spaces in the
soil. Conversely, heavy soils are less subject to
leaching because water does not percolate through

those soils as quickly Areas which have vertical
fractures in the underlying bedrock would experience more rapid rates of leaching than locations
which do not have fractures. Surface burrows of
insects and small animals may increase the initial
rate of penetration of water into the soil profile.
Low lying areas are more subject to leaching than
are slopes, because water which falls on slopes may
run off horizontally as well as move vertically,
while water which accumulates in low areas will
not move laterally.
As with run-off, areas which have vigorous stands
of turfgrass usually are less vulnerable to leaching,
because the vegetation acts as a sponge and allows
more time for the root system to absorb water.
Heavy rainfall or overirrigation can lead to
leaching. Finally, the depth of the local water table
is critical - areas with a shallow water table are
much more likely to be exposed to pesticides or
fertilizers than are locations with a deep water
table. This is because most pesticides and fertilizers
degrade over time and if the water table is deep, it
will take longer for the material to reach that
groundwater, thus allowing more time for breakdown to occur.
The chemical characteristics of the insecticide also
have a direct bearing on its potential to leach.
Highly soluble (mobile) insecticides are more
likely to be moved by leaching water than insoluble (immobile) insecticides. Insecticides which
tend to adsorb to soil particles are less available and
less likely to leach. Persistent insecticides (ones
with long half lives) are more likely to reach
groundwater, simply because they will remain in
their active form longer, allowing more time to
reach the water table.
Turf managers can do several things to reduce the
potential for pesticides or fertilizers to leach to
groundwater. First, they should be familiar with
local conditions and select less mobile (less
soluble) and less persistent materials when possible, particularly if they are working in sensitive
areas (sandy soils, shallow water table, fractured
soils). They should avoid applications to open soil
and avoid applying pesticides before heavy or
extended rainfall. They should manage the irrigation cycle carefully, to avoid overirrigation and to
avoid puddling on the surface. And of course they

should be careful to calibrate application equipment to ensure that applications are made at the
proper rate.
Absorption refers to the movement of pesticides
into plants or animals. In this case, plant uptake
may occur through the foliage or the roots. Some
insecticides are absorbed into plant tissue and then
move through the vascular tissue of the plant to
other parts of that plant. Such insecticides are
called systemic insecticides. The process of uptake
may "move" an insecticide into the tissue or alter
the flow of water within the root zone. For
example, turfgrass species which have a higher rate
of évapotranspiration will absorb moisture from
the root zone and, at the same time, insecticides in
that micro-environment. This can reduce the rate
of leaching of relatively soluble materials.
However, when plants are not growing actively,
this process is curtailed and leaching is more likely
to occur.
Turf managers can use plant uptake to their
advantage by using systemic insecticides (ones
which are designed to be absorbed and subsequently translocated within a plant). They can try
to make applications of sensitive (soluble and/or
persistent) materials when the turfgrass is growing
vigorously and, thus, is more likely to take up
more of the material.
Crop removal is yet another way in which a pesticide and its breakdown products can move from
the original point of application. Many pesticides
cannot be applied to food crops within a certain
number of days of harvest because residues from
the pesticide remain on the plant for a period of
time, and would still be on the plant at the time of
harvest. However, people tend to forget that some
pesticides may remain on the surface of turf plants
for several days after application. While food commodities can be washed or processed in other ways
to remove or reduce pesticide residues, turfgrass is
a perennial crop and cannot be "cleaned".
Turfgrass managers must keep in mind that clippings may contain residues, so disposal of clippings may not be a trivial matter. Turfgrass clippings probably should not be used as a mulch if
they have recently been treated with an herbicide.
Mulching mowers, which return clippings to the
turfgrass, should be considered where appropriate.

Degradation of Insecticides
Insecticides are complex chemical molecules which
break down into simpler compounds over time.
Chemical, biological, or physical processes operate
on the original compound to degrade it. These
processes normally are considered to be beneficial
because they change pesticide residues to compounds which are less toxic than the original compound (note that there are a few exceptions, where
the degradation product is more acutely toxic than
the parent compound.) Degradation may be a disadvantage, however, if the insecticide is destroyed
before it has had an opportunity to attack the
target insect.
Chemical degradation occurs when an insecticide
breaks down by processes that do not involve
living organisms. Chemical and physical properties
of the original molecule will have a direct affect on
the rate at which the compound degrades. Some
insecticides are quite stable in a variety of conditions - chemically, this means that the molecular
structure is stable and the bonds within that molecule remain intact. Other insecticides are not very
stable - the bonds are relatively weak and can be
broken quite easily. When those bonds break, the
molecule loses its original structure and
"degrades". The "breakdown product" may look
very similar to the original molecule (it may have
lost one or two atoms) or it may split into two separate and smaller molecules. Usually the breakdown product is less toxic than the parent compound, but occasionally the breakdown product is
more toxic than the parent compound.
Insecticides which break down quickly are the ones
in which the chemical reactions take place rapidly.
The rate of reaction depends on the chemistry of
the molecule itself, as well as ambient temperature,
soil moisture and pH, presence of water and its
pH, and the rate of adsorption of the compound.
Normally chemical reactions occur more rapidly at
higher temperatures, so most insecticides break
down more rapidly in summer settings than in the
spring or autumn (note that some of the synthetic
pyrethroids, particularly the earlier materials like
resmethrin, are quite sensitive and break down
quite quickly at high temperatures). The availability
of water often speeds a reaction, so adequate soil
moisture (such that the turf is not wilting) or light

irrigation following an application can be enough
to initiate the breakdown process.
One of the most common chemical degradation
processes which affects insecticides is hydrolysis,
which occurs when the insecticide reacts with
water and some of the bonds in the molecule are
broken. Chemists have developed a system which
measures how acidic or basic (the opposite of acid)
a compound is. By definition, a material with a
pH rating of 7.0 is considered to be neutral
(neither acidic nor basic), while a material with a
pH of less than 7.0 is acid and one with a pH
greater than 7.0 is basic. The pH of water varies
widely (from 2 to 11), depending on impurities in
the water.
Many organophosphate and carbamate insecticides are especially vulnerable to alkaline hydrolysis
(breakdown in alkaline or basic water). This
becomes significant in certain parts of the country,
where the natural water supply tends to be alkaline. For example, some of the older cities in the
Northeast still have lead pipes as part of the
delivery system. Officials intentionally raise the
pH of the water in these systems because the lead
will not dissolve into the water supply as quickly at
higher pHs. In addition, the fluoridation process
tends to raise the pH of a water supply as well. In
some parts of the country (particularly where
native soil or bedrock is alkaline) well water or
surface water supplies will be alkaline.
Some insecticides will breakdown to inactive
forms in less than two hours if the pH of the water
in the tank is higher than 8.5. Acephate,
isazophos, and trichlorfon are particularly sensitive
to alkaline conditions. However, many formulations of these and other insecticides already
include a buffering agent, which functionally
adjusts the pH so that the insecticide is not as vulnerable to breakdown.
If turf managers experience a "failure" with an
insecticide, particularly with one which is known
to be sensitive to pH, they should double check
the pH of the water at the time of application. In
fact, turf managers should get into the habit of
checking the water pH each time they fill a spray
tank - and include this information in their
normal record keeping.

The pH can be measured by using color coded
strips of paper which change color according to
the pH, or by using a pH meter, which is more
accurate but also more expensive. If the pH of the
water is found to be higher than 8.0, the turf
manager probably should add a buffering agent to
the tank to minimize the likelihood of hydrolysis.
Check with your supplier - there are several compounds available commercially.
Note that some pesticide labels specifically warn
against tank mixes with certain materials, such as
fertilizers or other pesticides. Often this restriction
is on the label because the combination will interfere with the pH of the final mix and will result in
a more rapid rate of breakdown of the active ingredient. So, as always, read and adhere to the restrictions on the label - they are there for a reason!
Biological degradation occurs when an insecticide is
broken down by living organisms. This form of
degradation is often called microbial degradation
because most of the organisms which break down
the material are fungi, bacteria, or other microscopic organisms. These microbes use the insecticide as a food source, breaking down the molecule
into forms of carbon and hydrogen which they can
process and use.
The soil and thatch are very complex communities, with a host of organisms thriving - including
bacteria, fungi, protozoa, nematodes, predatory
insects, and earthworms, among other things.
Several soil and environmental factors affect the
rate at which the "degradation organisms' will
attack insecticides. Some of these factors are:
organic matter content, soil oxygen, soil moisture,
temperature, and pH.
Carbon and other nutrients which are found in
soil organic matter often provide the primary food
source for soil microbes. In fact the population of
those soil microbes is often directly related to the
amount of carbon (essentially determined by the
organic matter content) available in the soil. High
levels of organic matter can cause higher levels of
adsorption of insecticides. Finally, the presence of
a vigorous thatch sometimes increases the rate of
degradation of insecticides (and other pesticides)
because a healthy thatch provides conditions
which are often ideal for microbes to thrive.

The availability of oxygen in the soil and the
thatch also plays a critical role in microbial degradation of insecticides. Some microbes operate best
when there is plenty of oxygen available (aerobic
conditions), and may be more active in aerified
turf, since aerification usually increases air flow
within the soil. Other microbes prefer conditions
with low levels of oxygen (anaerobic conditions).
Some insecticides are broken down more quickly
in aerobic conditions because some of the aerobic
bacteria are particularly well suited to those compounds, while others are broken down more
quickly in anaerobic conditions. Normally degradation occurs more quickly under aerobic conditions, but there are some exceptions.
Soil moisture is another critical factor. The
microorganisms which degrade insecticides must
have water to grow, but if soil moisture is too high,
the soil oxygen content will be reduced. The
optimum moisture level for many aerobic organisms in the soil and thatch usually is from 5075%. In addition, insecticides are more likely to
be adsorbed on soil particles in low soil moisture
conditions, which means those molecules are less
readily available for microbes to attack.
Each microbe has a range of temperatures and pH
levels within which it will be most active. When
temperatures are above or below that optimum
range, degradation will occur more slowly. Also,
most microorganisms grow in a limited pH range.
Most of the soil bacteria found in turf settings
prefer pHes between 6 and 8 (very near neutral,
neither acidic nor basic). Some of the actinomycetes prefer alkaline conditions, but other fungi
seem to tolerate a relatively wide range of pHs.
Soil pH also plays a role in determining how
much of a pesticide can be adsorbed by soil.

Microbial Degradation Case Study
Many turf managers will remember that isofenphos (Oftanol™) became available for use in turf
in the early 1980s. When it first came on the
market, it appeared to give season-long control of
certain turf insects, such as white grubs. The same
active ingredient had also been released for use on
corn rootworms in the Midwest (under a different
trade name), and appeared to work very well the

first year or two in a given location. However,
growers noticed that the effectiveness of the material declined with subsequent applications. An
application which provided good control one year
barely affected the rootworm population the next
year. A series of studies eventually showed that the
compound was quite sensitive to microbial degradation - naturally occuring microbes in the treated
areas thrived on the material and broke it down
quite quickly. The first year that the material was
applied, the microbes which were present grew
and reproduced rapidly, so there were even more
microbes in the soil the next year when the material was applied. Each year the material was
applied, the population of degradation microbes
increased until eventually the population of
microbes was high enough that it could break
down the insecticide before it came in contact
with the target insect.
While the phenomenon of microbial degradation
of isofenphos does not appear to have been as
widespread in the turf world as in the world of
field corn, it has been suspected to have been a
factor in some of the "failures" of Oftanol™
which were reported in the 1980s. In addition
some other insecticides seem to be vulnerable to
microbial degradation, as well. In some cases, the
microbial action appears to occur on several insecticides within a chemical class, so the field result
(reduced effectiveness of an insecticide) looks like
resistance.
Turf managers can minimize the likelihood of
experiencing microbial degradation by using
common sense and incorporating the same
approaches which are used to delay the development of resistance. Apply insecticides only when
necessary and only in the affected areas. Never use
the same material several times in one year (several
turf insecticides now include a statement cautioning that the material should be applied only
once per growing season) or more than two or
three consecutive years. Finally, alternate chemical
classes and formulations to minimize the likelihood of microbial degradation.
Photodegradation normally occurs when an insecticide is broken down in sunlight. Ultraviolet rays
and other parts of the light spectrum can disrupt
chemical bonds of certain molecules, resulting in

their breakdown. Photodegradation can affect
insecticide molecules in the air (from drift or
volatilization), on foliage, or on the soil surface.
Several factors influence the severity of photodegradation, including the intensity and duration of sunlight, application method, and chemical properties of the insecticide.

Terms to Know

A turf manager can minimize the breakdown of
insecticides in sunlight by using common sense.
Whenever possible, avoid applying insecticides in
the middle of the day (for example, between 10
am and 2 pm), particularly on hot, sunny days.
Many materials will be markedly more effective if
applied late in the day, especially when the target
insect is nocturnal. Often watering a treated area
immediately after application will move much of
the material off the leaf blades and into the thatch,
where it will be slightly less vulnerable to photodegradation. Finally, subsurface application
technology places materials at the thatch-soil
interface or deeper, so it is much less sensitive to
the action of sunlight.

ADSORPTION - the binding of an insecticide to a soil particle
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DEGRADATION - breakdown of an
insecticide from its original molecular
structure to a less complex structure
(may be biological, chemical, or physical)

ABSORPTION - the taking up of a compound (actual penetration) by another
compound

ALKALINE HYDROLYIS - breakdown of
an insecticide in alkaline (ph above 7.0)
conditions
BUFFERING AGENT - a material which
makes an insecticide less vulnerable to
alkaline hydrolysis
CHEMICAL DEGRADATION - breakdown of the molecular structure of an
insecticide by chemical processes such
as hydrolysis

DRIFT - the movement of an insecticide
away from the original point of application, usually by wind
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HALF LIFE - the time required for one
half of a given material to undergo chemical reaction (usually break down)
HYDROLYSIS - decomposition (breakdown) of a substance by water
Koc - partition coefficient, indicates the
relative amount of a pesticide which will
bind (adsorb) to soil particles
LEACHING - the vertical movement of
water (and insecticides or other materials
which have been dissolved in the water)
through the soil profile

MICROBIAL DEGRADATION breakdown of an insecticide by
microscopic organisms in the
soil and thatch
PERSISTENCE - a measure of
how long an insecticide remains
in its original "active" form
PHOTODEGRADATION breakdown of a substance by
light (usually sunlight)

SORPTION - the tendency of an
insecticide to bind on soil particles (adsorption) or to penetrate
(absorption) into soil particles or
plant tissue
SYSTEMIC INSECTICIDE - an
insecticide which is absorbed
into a plant and subsequently
translocated from the original
point of penetration to other
parts of the plant
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RUN-OFF - the lateral movement of water (and insecticides
or other materials which have
been dissolved in the water)
along the surface
SOLUBILITY - the ability of a
substance to form a solution with
another substance
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liquid (or solid or gas phase) that
is a mixture in which all the components are uniformly distributed
throughout the mixture

TRANSFER - the movement of
an insecticide from its original
point of application to another
site
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