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COMMERCIAL PESTICIDES

APPLICATOR MANUAL:
AGRICULTURE - PLANT

W. D. Fitzwaten, D. S. Padda, and 0. E. Henny

STANDARDS FOR CERTIFICATION

The U.S. Environmental Protection
Agency has set these specific
standards:

"Applicators must demonstrate pract-
ical knowledge of crops on which they
may be using restricted use pesticides.
The importance of such competency is
amplified by the extensive areas in-
volved, the quantities of pesticides
needed, and the ultimate use of many
commodities for food and feed.
Practical knowledge is required con-
cerning soil and water problems, pre-
harvest intervals, reentry intervals,
phytotoxicity, and potential for
environmental contamination, non-target
injury and community problems result-
ing from the use of restricted use
pesticides in agricultural areas'

Applicators must demonstrate a
practical knowledge of crops grown and
the specific pests of these crops on
which they may be using restricted
use pesticides. You must:

- - accurately identify the pests

- - select the correct registered
pesticides

- - apply the most effective, efficient
and least environmentally disrupt-
ing control measures.

In order to minimize environmental
problems you must recognize:

Soil and water oroblems, such as,
leaching, residues, erosion, etc.
preharvest and reentry intervals
phytotoxicity and potential for
environmental contamination

non-target injury

community problems, such ¢s,
nearby housing, schoolgrounds,
waterways, etc. resulting from
the use of restricted pesticides
in agriculture.

Careless habits resulting in
misuse and contamination of the
environment are not only prohibited
by law but may affect you, your
family, your neighbors, and your
Islands.

PROBLEMS WITH PESTICIDES USE

As a commercial applicator you
are daily exposed to many pesticides
ranging from low to high toxicity.
You must consider their total effect
on yourself. Your health and your
business depends upon your knowledge
and care in application to aveid the
side effects of phytotoxicity, bee
toxicity, drift damage, reentry,
residues, tolerances, etc.. See
Table 1 for relative hazards:
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Your greatest hazard from pest-
cides is from absorption through the
skin as is the case of 80% of agri-
cultural poisoning cases. This
hazard is increased by cuts, abrasions,
scratches, scuffs, or other damage to
the skin. However, absorption can occur
even through healthy skin. Absorption
is high and rapid in such sensitive
areas as the:

- - scrotum
- - arm pit

- - ear canal
- - forehead
- - scalp

It is lower and slower in less sensi-
tive areas as the

- - palm of the hand
- - ball of the foot

But even in these lower absorp-
tive areas, penetration can be great
and the rate will vary from material
to material. Whether highly toxic
or relatively safe, any pesticide
spilled on the skin should be washed
off immediately as pesticides can be
absorbed within a few minutes.
Waiting until a job is done before
washing may be too late! Wash by
rubbing the hands together or with
a piece of cloth using detergent and
water. Do not scrub with a brush
as this may abrade the skin permit-
ting more rapid absorption. Wear
gloves when working spray machinery.

Eyes

The eyes are particularly sensi-
tive to harm and should be protected
with goggles or face shield. If a
pesticide is splashed into the eye,
immediately wash it with a gentle
stream of clean running water while

holding the eyelid open. Large amounts
of water should be used and continued
for 15 minutes or more. Do not use
chemicals or drugs in wash water. A
convenient plastic eye wash bottle

and holder is now available and would
be useful to carry in the field.

Lungs

Inhalation of pesticide droplets or
dust is of next importance to skin
contact as a cause of agricultural
accidents. Vapors and extremely fine
particles, 10 microns or less, are
particularly hazardous because of the
large absorptive surface in the lungs.
Repirators should be worn as indicat-
ed on the label or under conditions
you think protection is desirable.
Daily use of even moderate pesticides
greatly increase exposure dangers. It
is also wise to wear a respirator when
using moderately toxic pesticides like
malathion during the same day you are
using more highly tnxic pesticides of
the same group.

Respirators And Gas Masks

A1l respirators must be approved by
the Mining Enforcement and Safety Adminis-
tration (MESA) and the National Institute
for Occupational Safety and Health (NIOSH)
An approval number must appear on the box
in which the respirator is packed and on
the boxes in which replacement filters
and cartridges are packed. These appro-
val numbers will start with the letters
"TC". Those bearing the letters "BM"
should be discarded. A listing of appro-
ved respirators as of the date of this
publication will be found in the Appendix.
Please check for the latest information.

Reentry into Treated Fields

These standards were established



in 1974 and apply particularly to
agricultural uses. You must follow
these rules:

- - no unprotected person may be in
the field you are treating with
any pesticide. :

- - no pesticide application shall be
made that will expose any person
to pesticides, directly or in-
directly, through drift other
than those involved in the ap-
plication and wearing protective
clothing.

- - the label restriction and direc-
tions must be followed.

Those pesticides presently re-
stricted (you must keep aware of any
changes) and requiring workers to
wear protective clothing when enter-
ing treated fields within the following
time periods are as follows:

24 hours

EPN Guthion

ethion phosalone

48 hours

Azodrin endrin

Bidrin ethyl parathion
carbophenothion Meta-Systox-R
demeton methyl parathion

It is recommended that you notify
your client any time you apply one of
the above materials to avoid misunder-
standing, poor public relations, and
possible litigation. Tell him the name
of the material, time of application,
and required reentry interval. If
workers must enter the field prior to
the expiration of the required interval,
growers are obligated to notify the
workers of the necessary reentry infor-
mation and furnish them with protective

clothing.

Fields treated with pesticides
other than those 1isted above may be
reentered without protected clothing
after the spray has dried or the dust
settled. New labels will indicate
the necessary reentry information;
old ones may not.

Days To Harvest Intervals

Don't confuse with reentry inter-
vals. This is the time period that
must pass between pesticide applica-
tion and crop harvest to allow the
pesticide residues in the crop to
fall to the tolerance levels or below
to protect the consumer. The same
pesticide may have different interval:
for different crops and conditions.

Hazards To Crops

The greatest hazard is usually
an adverse reaction by the crop to
the chemical. This "phytotoxicity"
may be the result of direct applica-
tion or drift on to the plant, runoff
from a treated field, or from per-
sistent soil residues. Injury to the
plant may appear as poor germination,
dead, burned or scorched spots on
leaves, stunting, delayed development
russeting or misshapen fruit, or deatl
of the plant. Unfortunately, these
signs usually do not appear until
several days after application and
then they may be confused with other
problems. These clues will help you
determine if the injury is due to
chemicals:

location of injured plants or
areas on a plant

nature of the injury

lack of signs of other causes of
injury, such as, ooze or fungus

weather records

cropping history

1
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- - location in relation to highways,
industrial sites, cities, etc.

- - sharply defined injured areas
- - uniform color of injured area

The 1ikelihood of plant injury
resulting from the use of pesticides
varies with the chemical, the formula-
tion used, the concentration, method
of application, growing condtions,
and the stage or conditions of the
plant.

Desicants, defoliants, and herbi-
cides are particularly hazardous

through drift to sensitive plants.

Organophophates, carbamates, and
oils are more likely to cause
injury when drying conditions are
poor.

- - Chlorinated hydrocarbons are more

injurious in hot, dry weather.

- - Emulsifiable concentrations are
more hazardous than wettable
powders because solvents may dis-
solve waxy protective covering on
plant leaves.

- - Mixtures of pesticides are more
likely to cause damage than mat-
erials applied individually.

- - Applications at high pressures may
cause more damage than at lower
pressures.

- - Row ends and field edges are more
apt to be damaged because of ma-
neuvering of spray rigs.

- - Growing conditions (shallow soils,
wet spots, etc.) may make plants
more susceptible to injury.

- - Differences in the sensitivity of
varieties are not uncommon.

- - While these are all possible even

following recommendations, severe

injury is unlikely and is usually

a sign of other problems.

Hazards to Bees

Honey and wild bees are necessary
for pollination, thus potential loss
of these insects must be reduced by:

- - not applying pesticides toxic to
bees to crops that are in bloom

- - selecting pesticides least harm-
ful to bees (see Table II)

- - using least harmful formulations
(dusts more hazardous than
sprays; ECs less residual than
WPs; granular formulations have
lowest hazards)

- - timing applications to reduce
contact with bees (evening is
better than morning but both
are safer than daytime appli-
cations)

- - avoid treating near hives to
reduce the possibility of drift

- - contact beekeeper before spraying
and request he move his bees

- - mowing a cover crop in bloom
Jjust before treatment

Drift

Pesticides are not pollutants as
long as they stay on target.
Drift of pesticides from target areas
is probably the most important and
costly problem to commercial applica-
tors because:

- - possible lawsuits resulting from
of f-target iniju ’
AR q jury or unsalable

- - local public relations may pre-
vent an effective program from
continuing

- - loss of working time because of
unfavorable conditions

Almost any application will result in
some drift, but it can be minimized by:

working when there is little or no
wind, if necessary in early morn-
ing or evening
when downwind crop calls for the
same pesticides as the target crop
locating areas away from houses,
streams, or similar situations
using good judgment to stop treat-
ment when conditions are poor
selection of application equipment
selection of chemical and formu-



lation

- - adding adjuvants as thickeners or
foaming agents to increase the
particle size

In addition to actual physical
drift, certain materials vaporirze
producing Ttumes whicnh may cause damage
for long distances downwind. Volatile
compounds include esters of 2,4-D,
2,4,5-T and other phenoxy compounds,

dinitros, and some carbamate herbicides.

Spraying in the coolest part of the
day decreases vaporization potential.

- Contamination

Keep contamination of areas where
pesticides are not wanted to a minimum
by:

confining applications to the

target area

- - considering drift, runoff, soil
erosion, volatility of pesticide,
persistence of pesticide, plant
absorption, use of minimum
dosages, etc.

- - choosing the best pesticide that
will give effective controi, per-
sistent enough to do the job, and
yet break down when no longer
needed

- - check on grazing or feeding by
livestock on treated areas

- - tying pesticides down in the back
of the truck when transporting
to prevent spills while carrying
broom, shovel, and neutralizers
(Clorox, lime, etc.) to take
care of spills

- using a separate pump with check
valves to prevent back siponage
when filling from a well

- proper disposal of "empty" pesti-
cide containers

- - wearing protective clothing when

mixing and applying pesticides

and cleaning equipment after

application

- - keeping spray equipment in good
repair to stop leaks and mal-
functioning

- - keeping alert to the dangers and
using good judgment is the best
preventative of all

Specific Use Problems

Some categories of pesticides
have special problems requiring your
attention over and above the usual
awareness.

Herbicides

The use of herbicides has grown so
fast they now represent the largest
single group of pesticides used in
agriculture. Although as a group
they are relatively not toxic to
humans and wildlife, they are not
without danger and some are highly
toxic. Biggest problem is their
phytotoxic effect on non-target plants
through misapplication. This can
occur as:

drift of spray, particles or
vapor

soil contamination

excessive soil persistence
sprayer contamination

A11 must be avoided. While they
produce readily seen effects, it is
too late to remedy the cause by the
time they are visible. The follow-
ing herbicides, in particular,
present a hazard to non-target plants
through drift:

2,4-D mecoprop
2,4-DB MCPA
dicamba MCPB
dichlorprop paraguat
dinoseb picloram
fenac propanil

6



silvex 2,3,6-TBA
2,4,5-T

The above pesticides are also
most likely to cause sprayer conta-
mination. Decontamination is a pro-
blem as repeated flushings with
water may not be a dependable method.
Emulsifiable formulations are more
difficult to remove than water
soluble, . metallic and amine salts.
Attempt to decontaminate by adding
1 quart of household detergent to
25 gallons of warm water. Circu-
late through all parts of the
sprayer, Let stand for several
hours, drain, and flush with more
water. Test on sensitive plants,
such as, bean or tomato seedlings.
Injury will usually appear in 2-7
days if the sprayeris still conta-
minated.

Soil persistence of herbicides
is an important factor. You must
consider the crops that are to fol-
low. Soil persistence is dependent
upon many factors including:

- - rate

- - formulation

- - type of application

- - s0il type

- - microbial populations
- - soil temperature

- - moisture

- - tillage

In general herbicide breakdown is
most rapid in warm moist soils with
good microbial growth.

Growth Regulators

These pesticides are used to im-
prove crops by stimulating more growth,
flowering, fruiting or the opposite.
They may upset the physiology of the
flower or fruit when applied during or
after bloom causing reduction in fruit
and seed production. Or they may im-

prove fruit set, prevent excessive fruit
drop or control fruit maturity. Because
of the sensitivity of plants to these
chemicals, extra precautions must be
made to insure that the right amounts
are applied at the precise time.
Calibration of equipment is vital.
Application is usually made as a foliar
spray, soil drench or bark injection.

Sprout inhibition is another form
of growth regulation to prevent sprout-
ing in storage. These should not be
applied to onions intended for use as
seed. Others break up dormancy of
plants or parts. Fertilizers and
plant nutrients are not included in
this 2rnup.

Desiccants and Defoliants

Defoliant chemicals cause leaves
to drop from a crop, such as, tomatoes,
to make harvest easier without killing
the plants. Desiccants speed up the
drying of plant parts to aid in harvest-
ing of some seed crops and nursery
stock by killing the foliage. Frequent-—
ly the terms are used interchangeably
Their advantages include:

- - reduce disease or insect populations

- - kill weeds interferingwith harvest

- - aid and simplify mechanical harvest-
ing

- - improvement of quality

- - reduce moisture content of seed

- - reduce disease of stored crops

- - increase yields

Their disadvantages may be:

- - reduction in yield and quality
presence of toxic residues

Complications can result from the
use of these materials due to various
side effects and because treated crops
cannot be generally used for grazing
and many do not permit use of seed for

7



food, feed or 0il purposes.

Soil Fumigants

The soil is the most complex
medium you will treat for the con-
trol of pests. You must know the
characteristics of the pesticide,
the soil and the pest and their
interrelationships to effectively
use soil pesticides. The volatile
pesticides or "fumigants" vary
considerably in action and appli-
cation. Dosage depends upon the
concentration in the soil and
the time the organism is exposed
which in turn is influenced by soil
conditions, such as, soil type,
moisture level, etc. Recommended
rates are selected to perform satis-
factorily over a wide range of soil
conditions. Dosage is also affected
by temperature and stage of deve-
lopment of the organism. Soil
structure and conditions also influ-
ence the effectiveness of fumigants.
_Aeration time (the time needed to
allow the fumigant to leave the soil)
is important to avoid injury to the
crop. This will vary with the:

chemical

soil temperature
moisture

texture

crop to be planted

Non-Volatile Soil Pesticides

These vary from high to low wa-
ter solubility, from non-systemic to
systemic activity, and from short to
long residual effectiveness. Sys-
temics may translocate in the plant
tissues. Other pesticides usually
rely on movement to the organism
through direct application, mixing
with soil and/or water or depend up-
on the organism to seek it out usual-
ly in the root zone. Non-fumigant
soil pesticides are usually more
dependent upon soil moisture than

the fumigants. Moisture is often
needed to:

- - activate or release the pesticide

- - move or distribute it into or
through the soil

- - aid absorption into the plants.

However, this need is quite va-
riable as those with low water solu-
bility, high evaporation rates, sen-
sitivity to breakdown by sunlight, or
high absorption rates on soil parti-
cles, usually require mechanical mix-
ing into the soil regardless of rain-
fall or irrigation.

Combinations/Mixtures of Pesticides

The mixture of different pesti-
cides to accomplish two or more objec-
tives at the same time thus reducing
labor costs in application is an old
and widely used-method. Under present
federal regulations, uses of pesticides
inconsistent with (or not mentioned on)
the labeling are a misuse and unlawful.
The legislative history shows, however,
that it was the intent of Congress that
EPA be reasonable in interpreting and
enforcing misuse provisions. Accord-
ingly, EPA has set the policy until
modified by further regulations that
tank mixtures and serial applications
are consistent with the label if:

- - the label specifies such uses,

- - there is state registration for
such uses, or

- - such uses are recommended by state
agencies or are common agricul-
tural practice.

Even when pesticides are approved
for use in a mixture, problems may
still result. Formulations of a
pesticide vary from product to product
due to the different additives. Incom-
patibilities are expressed in many
different ways, including:

- - crystalline precipitate or gela-

8



tinous masses are commonly formed
- - breaking the emulsion so that
different ingredients separate
out
- - lessened activity of the combi-
nation

Incompatability may be minimized by:

using formulation produced by
same manufacturer

keeping equipment clean and well-
drained

partially filling a tank before
adding any pesticides

diluting concentrates before
combining them

mixing wettable powders with
water to form a slurry before
they are added to the tank un-
less you have an inductor sys-
tem

making certain that agitation is
adequate to maintain the sus-
pension

adding wettable powders to the
tank before the emulsifiable
concentrates.

Mixtures of Pesticides and Fertilizers

Many of the principles for using
tank mixtures of pesticides also apply
to fertilizer-pesticide mixtures. The
most important thing to remember is
that the resultant mixture is to be
treated as a pesticide not a fertili-
zer. The total quantity of pesti-
cide in the tank may be less than the
accepted variation in fertilizer appli-
cation. Timing, placement and dis-
tribution are frequently different for
pesticides and fertilizers.

Serial Applications of Pesticides

These are applications in which
the pesticides are applied individually

but following one after another.
Although the time is generally 1imited
to a few days, it can be longer. Pro-
blems arising from incompatible serial
applications may include:

- - plant injury

- - loss of effectiveness of one or
both pesticides

- - excessive residues

Adjuvants or Spray Additives

Pesticides are formulated for
general performance purposes under
average conditions. For many jobs
they perform satisfactorily but
there are also many situations where
they fall far short. The substan-
ces added to a spray mixture to aid
or improve the performance of the
main ingredient are called adjuvants.
They may be added to a spray mixture to:

improve the wetting of the foliage

or the pest
- - change the evaporation rate of the
spray

- - improve the weathering ability of
the spray deposit

- - improve the penetration absorp-
tion and translocation of the
pesticide

- - adjust or buffer the pH of the
spray solution increasing the
effectiveness and longevity of
the alkalaine sensitive particles

- - improve the uniformity and the
amount of the deposit

- - improve the ease of mixing or
compatibility of the spray mix-
ture

- - increase the safety from spray
injury to the crop

- - reduce the drift hazard to neigh-
boring crops

- - improve physical properties of the
mixture, such as, anti-foaming



agents.

Depending upon their intended use,
adjuvants are called emulsifiers,

wetting agents, stickers, spread-

ers, deposit builders, film form-

ers, buffering agents, thickeners,
penetrants, foaming agents, anti-

foaming agents, etc.

These are highly active materials.
In most cases, a very small quantity
will have great effect so use only the
amount recommended. Regulations require
spray adjuvants, for use with pest-
cides, to be exempt from the requirement
of a tolerance or to have a tolerance
established. Also they must be regis-
tered and carry an EPA number.

10



PESTS

Accurate diagnosis of the pest
and its damage is essential in
deciding how to solve a pest
problem.

IDENTIFICATION AND DIAGNOSIS

While identification of the pest
and the damage it causes is essential,
a knowledge of the crop and its growth
characteristics is important in re-
cognizing the damage.

'
i
s
7’ ‘\ , \.‘ ’I
=t P '

- N Ve

Egg Nymphal stages

Egg Larvae

COMPLETE METAMORPHOSIS
(House fly) 0

Fig.

Careful observation often reveals
the cause. An insect may be eating
plant roots but the first signs appear
on the lTeaves. So until the roots are
examined, the cause may not be correct-
ly identified. With careful observa-
tion, knowledge of the plant's history,
and a general knowledge of possible
causes within the geographical area,
plant ills can frequently be diagnosed.
The following are some elementary
aids to assist you in this diagnosis:
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INSECTS

Most insects injurious to agri-
cultural crops have a 1life cycle in
which either (1) the newly hatched
insect looks like the adult except
for size and possibly wing develop-
ment and feeds in the same places or
(2) the adults and young are not
alike going through several different
life forms generally from egg to
larvae to pupa to adult with differ-
ent habits for each stage. See Fig. 1.

GRADUAL METAMORPHOSIS
(stink bug)

Ways Insects Can Injure Plants

- - chewing - usually leave obvious
feeding wounds, such as, ragged
leaves, holes in wood, wilted
or dead plants, etc.

- - sucking - no obvious wounds as
they suck out juices causing off-
color scorch or hopper burn,
wilted or misshapen foliage/fruit

11



oviposition scars- scars formed
on woody part of plants or fruit
caused by egg-laying

vectors - carry diseases on their
bodies or inject them with their
mouthparts while feeding from
plant to plant resulting in wilt,
dwarfing, off-color foliage, etc.

excretions - honey dew deposits
secreted by some insects encour-
age growth of sooty mold inter-
fering with plant functions

gall formation - irregular growths

of scar tissue may form on leaves,

twigs, buds, and roots to dis-
figure plants

Diseases

Unlike insects, you cannot see
the organisms causing disease. Only
the signs and symptoms of their pre-
sence and these are often difficult to
identify in the early stages. Some

diseases are caused by non-living agents,

such as, air pollution, drought, etc.
As there is no pesticide control need-

ed here we are not concerned with these

except to differentiate them from

the damage caused by living organisms
known as pathogens or parasitic plant
diseases. Prevention or prevention of
spread is the primary concern in dis-
ease control.

Ways Parasitic Diseases Injure Plants

- - Damage water-conducting cells-
these plug the vascular system
which carries food and water
throughout the plant and results
in wilting and dead branches.

- - Damage cells of leaves or fruit-
these leave splotches or spots
on the surface lowering market-
ability of fruit.

- - Damage roots and root hairs -
these interfere with the plant's
intake of nutrients and water
causing wilting, yellowing, and
stunting.

- - Damage to cells by overgrowths -
these irregular growths occur on
various parts of the plant inter-
fering with normal growth
processes.

- - Damage to flowers, fruit and seeds -
rot and molds destroy the via-
bility of these plant parts.

- - Damage or death of plant tissues
from production of toxins.

Nematodes

Nematodes are small, worm-1ike
animals. Some cause no harm but
others feed on or in the roots of
stems of plants. Symptoms are usually
spotty and except for the galls of
root knot, are not distinctive
enough for definite diagnosis.

Ways Nematode Can Injure Plants

- - Mechanically disrupt water-
conducting cells - this inter-
feres with translocation of
nutrients and water, causing
wilt, Toss of color, roots with
dead spots, or dead and stunted
roots.

- - Damage roots and root hairs -
this interferes with absorptive
capability of the plant causing
the same symptoms as above.

- - Gall informations - these cause
growths on the roots that may
be confused with nitrogen-fixing
nodules on legumes, bacterial,
or fungal infections.

Weeds

Of our common pests, weeds are
generally the easiest to see and re-
cognize since a weed is a plant out
of place. The effects of weeds are
generally shown in reduced yields and
small size or through contamination
of the crop.

There are two major types of weedsé

12



narrowleaf and broadleaf. The narrow-
leaf weeds are the grasses and sedges.
These are parallel veined. The broad-
leaf weeds include purslane, field
bindweed and many others. The veins
in this group are netlike.

Ways Weeds Injure Plants Or Crops

- - Reduce yields - compete formoist-
ure, light and nutrients

Reduce crop quality - weed seeds,
dockage, weeds in hay, etc.
Increase production costs - require
additional labor and equipment
expense in tillage, cultivation,
harvesting, etc.

Lower land values.

Carriers or hosts for insects and
diseases - encourage these other
pests

- - Poisonous or irritating to animals

or peonle - poison ivy hay fever,-
Manchioneel etec.

Vertebrate Animals

These can become pests under local
conditions. In general they attack the
whale plant as in the case of the forage
or the fruit and seed as in the case
of sorghum. In the Virgin Islands,
rats and mice cause the biggest loss
to stored materials. There is some
loss to field crops by birds. As
deer numbers are low, most damage to
forage is done by domestic browsing
animals not under control.

ECONOMIC CONTROLS

Economic injury levels depend on
the amount of damage that can be tolera-
ted rather than on pest population
levels. In some instances the presence
of even small numbers may result in too
much damage, while other cases,
heavy populations may not cause signi-
ficant injury. Sometimes the pest is

very conspicuous but may not af-

fect crop yields or quality. The
number of pests that can be tolerated
varies widely even for the same species
in different areas on the same crop

and at different stages of crop
maturity. In most agricultural situa-
tions, complete control or eradication
of an insect is not practical or
necessary.

When damage to quality or yield
is threatened and other factor such
as parasites, predators, pathogens,
weather, etc. will not prevent it,
pesticides will be needed. This is
often referred to as economic or
damage threshold. The decision to
apply a pesticide or not is usually
based on the experience and knowledge
of the costs or risks versus benefits
related to control. In making this
decision, one must consider the
following questions:

Is the population approaching
levels to cause economic thres-
hold damage? Are natural con-
trols (parasites, predators,
weather, etc.) present and likely
to reduce the population before
economic damage results?

Will costs of the pesticide and
labor needed to apply it be less
than the gains to be made?

What effect will the pesticides have
on the environment and the bene-
ficial forms including non-target
species?

Can the crop be harvested before
damage is serious?

The dollar return from control
should be greater than the cost of the
control. These figures change from
season to season and within a season,
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as the market price of the crop changes.
There is no single or simple answer.

LIFE CYCLE

Thorough knowledge of the life
cycle of the pest is important in mak-
ing the decision as to whether or not
to take control measures, and if so,
when?

Most if not all pests, are most
readily controlled at one particular
stage in their development. The treat-
ment for many must be applied before
their damage is noticed. Most fungi-
cides are protectants and must be on
the leaves, stemss branches and/or
fruit as a protective coating before
the disease spore arrives. Most in-
fection occurs under moist conditions.
So, it is important to spray before
the rain comes, not afterwards.
Identification of the casual agent and
a knowledge of the disease cycle is
the key to proper application of pre-
ventative fungicides.

The procedure you follow may be
influenced by the biology of the insect,
disease, or weed. If the insect is
held partially in check by parasites,
you may use less pesticide for a Tower
degree of control to give the parasites
a better chance of survival.

An understanding of the growth
habits of weeds is also a requirement
for making judgments of chemically
treating with herbicides versus culti-
vation, rotation, or other such prac-
tices. The weed population in a given
field may be controlled by ordinary
cultivation or it may be one, such as,
bindweed, that is sheltered within the
rows and will later emerge to affect
the crop.

OTHER METHODS OF CONTROL

You should not ignore supplemental

cultural practices which you can sug-
gest to your growers. One such prac-
tice is crop rotation. When a success-
ful rotation program is followed, a
pest specific to one crop will not
carry over to the following crops.

Sanitation practices, such as,
cleaning up cull piles and plowing
down old stubble, are a definite help
in eliminating off-season sources of
some pests. The use of resistant
varieties of food and feed crops
should be encouraged to minimize the
dependence on chemical controls. —

Biological control is the prac-
tice of reducing the numbers of a
pest by the use of natural agencies
such as parasites, predators and dis-
eases. The fundamental basis of
such control is the fact that life
in nature exist in a state of balance
which is maintained by the competi-
tive interaction of various forces.
Cottony-Cushion scale is a serious
pest of citrus and ladv-bird beetle
known as the vedalia is most effec-
tive in controlling the scale. The

" successful solution of the scale pro-

blem by the use of natural enemies
has given biological methods of con-
trol great prominence. The other agri-
cultural pests that have been brought
under control by biological methods
include sugarcane leaf hopper, sugar
cane borer, cocoanut moth, cocoanut
scale, black scale and more recently
oriental fruit fly. The use of re-
sistant varieties of food and feed
crops should be encouraged to mini-
mize the dependence on chemical con-
trols.

Integrated pest management (the
use of cultural practices, biological
controls, resistant varieties, release
of sterile pests, and other non-chemi-
cal methods along with chemical pesti-
cides) is the direction agriculture
must go in the future. Economics and

14
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CROPS AND PESTS

It is not possible in a manual
such as this to provide detailed in-
formation on all agricultural crops
and pests associated with them.

For more specific information and
literature, you should contact the
CVI Cooperative Extension Service.

On the Virgin Islands we are con-
cerned with the following commodities:

Fruit and nut trees
Corn and sorghum
Grain legumes
Tropical root crops
Vegetables

FRUIT AND NUT CROPS

While the primary tvpe of pesti-
cide application equipment used in
horticulture on the mainland is the
air-blast sprayer, this type is not
practical on the Islands. Application
equipment consists solely of high
(over 100 psi) or low (under 100 psi)
pressure sprayers. Consequently the

problem of, drift and hazards to ths

applicator are not quite as extreme
as with the air-blast sprayer. But as
the material must be put up in the air
these problems are still present to
more of a degree than on ground crops.

Do not apply when strong winds
are blowing. Be particularly careful
on planting borders with other crops
that may be more sensitive or have
residue problems because of food or
feed involvement. Avoid drifting
pesticides on yourself as the applica-
tor. MWear adequate clean protective
clothing as needed. Put protective
glove cuffs outside your sleeves when
spraying directly upwards. Do not

mix 0il with highly toxic pesticides be-
cause 0ils evaporate slowlv thus increas-
ina the problem of drift and applicator
exposure. Start vour sorav patterns so
the aoplicator will be workina unwind at
all times.

Phytotoxicitv or sorav inijurv is
also a oroblem needing vour continuous
attention. There is a areat difference
in response between varieties as well as
vetween different fruits. Poor fruit
finish is often the result of chemical
inijurv. To avoid iniurv do not sorav
at temperatures of 90°F. or above and
some materials. such as sulfur should
not be aopnlied above 85°F..

Avoid spraying trees in early bloom
with insecticiues whenever possible
because of toxicity to >ees and other
pollinating insects. Avoid leaving
puddles of spray material or contamina-
ted water as this can be highly toxic to
bees foraging for water.

If you apply any of the insecti-
cides calling for either a 24 or 48
hour reentrv period (see paae 4) be
sure vour client knows the situation
and is aware of the propber reentrv
intervals as well as the davs to
harvest limitations.

CORN AND SORGHUM

One of the most widely used pesticides
is the herbicide atrazine. This is of
1ittle hazard to the applicator and is
generally not considered a hazard to
wildlife. However, it is persistent
and may injure sensitive crops plant-
ed too soon on the same area after corn
or sorghum is harvested. Read the label
before planting a different crop. Be
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careful not to leave puddles or permit
drift to hay or pasture land. If Tive-
stock gets sick for any reason, atra-
zine will be suspected so your applica-
tion technique must not be faulty.
Atrazine plus o0il is recommended in
post-emergence treatments to provide

a quicker kill of weeds. However,

it is possible to cause severe damage
to corn or sorghum if unsuitable oil

or contaminated sprayers are used.

Read the label.

Some of the newer carbamate inscct-
icides used on corn are highly texic
and you should use care in their
handling and application to protect
yourself against toxic splashes or
drift. In some areas runoff from
cultivated fields is a problem. This
can be reduced by leaving a sodded
buffer strip between the corn or
sorghum field and water. Also your
client may wish to consider planting
crops using safer pesticides near
sensitive areas.

GRAIN LEGUMES

Runoff can be substantially de-
creased by keeping sod between the
cultivated area and water. This, of
course, is your client's responsibi-
lity, but you can suggest it to him.
You can also suggest planting crops
that do not require hazardous materials
where runoff is a problem.

Operating your sprayer at ex-
cessive speeds will contribute to
both drift and slopping of spray from
the tank. If your client's fields
are rough you may be able to get him
to do a better job of leveling in the
future. Excessive pump pressures
also cause more drift because more
fine droplets are formed as pressures
are increased. Use tha lowest pressure
to still give good coverage and
satisfactory control.

Bee kill is a problem. Bees are
nacessary pollinators as well as honey
producers and should be protected.
Spraying while bees are working on bloom
in the fields should be avoided whenever
possible. Spraying in early morning
or evening will help and choosing
pesticides of low residual activity
(see Table II,) is desirable.

Some of the herbicides used on soy-
beans can result in phytotoxicity. When
applied as preemergence treatments,
chloramben (Amiben) may stunt soybeans
if heavy rains concentrate the chemical
near the seeds. Randox, Ramrod, and
Lasso may cause leaf crinkling on seedlings.
Other herbicides used on soybeans can
cause post-emergence phytotoxicity.

Soybeans are treated with several
insecticides including toxaphene which is
deadly to fish in small quantiiies and
is persistent in the bottom silt of
ponds, lakes and streams. Avoid drift
and runoff. Other insecticides include
Lannate and methyl parathion. When
using these highly toxic materials you
must wear adequate protective clothing
and equipment both when mixing and

applying.
TROPICAL ROOT CROPS

Root crops commonly cultivated in
the Virgin Islands include yam, sweet
potato, cassava, and tannia. Root
rot and Teaf spots are most common
fungus diseases. Black rot is a root
disease caused by fungus, Rosellina
spp.. No chemical soil treatment has
so far been effective in controlling
this condition. Rotation of crops and
sanitation are the only control measures
available.

VEGETABLES

As vegetables involve many different
crops and pests, you will be working with

17



Japmod a|gnios - 4S faelnuedb - 9
<49pmod 3|qR1IIAM - M SSWN|OA MO| BJ3LN - AN $3SNP - @ £23843UdOU0D d|QeLjls|hwe - )3 :SuOLlelA3J4qqy

"sapLoLbuny pue sapLoLquay 3sOl “(uoLpal) uojLpedidl
‘g LWRJ “An}|ns ‘BuUoualod ‘wnuayiashd ‘ueualoL|d ‘oejusd :
‘(@3twp) 83Lbuaedoud ¢ (soLsadng) sAeads [LO ‘ueysauoy _
‘g uoLyjeRW ‘unj|ns-swl| ‘Bueyl|dy ‘aueyleuaey ‘4s Lepunq :
pue uouda|ey ‘9 uolsAsS-Lg ‘aeqLg ‘9 jtueseq ‘y (uepednyg : .

ueJUN40qued ‘9 (ULA3S) LAaequed ‘g uobAeg ‘utuyia|le : awLy Aue
¢ (93e|Adoudoun|yd) @3e|RARIY ‘(@3B|LZUSQOUO|YD) uaqRURDY , Aep | 03 anoy | “Mo7 ' 1e S8aq 03 SsnopJezey 30N
1 1
1 I
' ' sauLy}
"au0|07 ‘(xo[AQ) uoju0|ydL4] “auaydexol “jeuo| ‘IjLueyy . 9sayl ulL aunjedadws?l
*dd3L ‘12AsOyq xa3soyd 9 €23 (3dwryl) 23edoyd ‘durylusd : ybry jo sporaad But
“auaylJaQ ‘apLoeuwsy €1-JA ‘23 (wouqLQ) paLeu “dpLIOUON . -Janp 3daoxa ‘buLbeuoy
“y-x035AS-e33) ‘uo|ydhxoyraw ©(ds @32euuel) [Awoyzaw . 10U aJe sa3q Asuoy
‘93 uoryzelew ‘g ao|yoezday ‘uoLyie ‘uLapua ‘(uepoLyy) _ : uaym bBuruaow A|aed
uey|nsopua ‘93 uo3sAs-1g ‘(Aeulag) uotyjexolp ©(x03sAs) Kep | . J40 BuLuaAa JayjLe ut
UOJaWRP “dUBPAOLYD ©|0ZJe) (uoLyltd]l) uoLryjouaydogued ‘ajeqy , 03 SJ4nOYy § “IRUB3POYW patL|dde jL snopaezey 30\

‘uopLweydsoyd ‘utuapsoyd ‘uoryieded ‘q (wouqig) '

paleu ‘uotyitd] |Ayza ‘uoryleded [Ay3ap ‘LLoeley ‘AN |
uoLyje|ew €Q uoLyle|ew “apLJO|YdeX3ay BUIZUSQ pue IuepUL| _
‘uepLw] ‘uojyoezday ‘uorying (xajfeg) uoLjusy ‘NdI '
‘Lleylopua ‘gasoutp *(uobAy) ajeoyjautp °(euodep) SOAJOLYILPp | !

‘jLueseq ‘(ueqsang) sojtuaAduaolyd “(uepeang) ueanjoq : awLy Aue
-4@2 ‘(uLAdS) |AJequed ‘uruplg ‘uobAeg ‘uiuapozy ‘s|edLuasue , syaam gz 03 Aep | ‘ybiy , 3e saaq Asuoy 03 snopuezey
LeLADIRY A3101x0] |enpLSay Buryey asn

Sd0Y) HNIWO0TG NO S3IAIJITLIW ONY SIAIIILIISNI 40 S338 A3INOH OL QHVZYH ONINOSIOd "¢ 318Vl

18



a variety of pesticides, several of
which are highly toxic. Adequate
clean protective clothing and equip-
ment is necessary. High pressure
equipment makes fine drift and in-
creases your problem as does the use
of dusts. As you turn the end of
the row you frequently move back
through the drift so protect your-
self accordingly.

Many vegetable fields border
sensitive areas - backyards with veg-
etable gardens, ornamentals, children
and toys, pastures, other crops, barn-
yards, roads, etc.. Be sure not to
drift hazardous pesticides onto them.
Use equipment that is less likely to
cause drift in sensitive situations or
adjust it to minimize drift by lower
pressures, larger droplets, etc..

You must be careful not to drift re-
gistered pesticides fromone crop onto
another for which it may not be re-
gistered. Similarly, the herbicide
you use safely and legally on one
vegetable crop may be deadly to a
nearby vegetable. Check to be sure
the crop following can be planted
with no risk of damage from herbicide
contaminated soil.

While it is the grower's respon-
sibility to notify his workers, make
him aware of the use of any pesti-
cide having the special reentry period
of 24 to 48 hours (see page 4). Be
sure your client is familiar with the
days to harvest limitations.

PESTS

It cannot be repeated too often
that effective pest control is based
on accurate recognition of the pest
causing the damage so that the appli-
cator can determine the most effective
and selective means of controlling the

19

damage. The following is a brief sum-
mary of nematode, insect and disease pests
found in the Virgin Islands.

Nematodes

Nematodes are microscopic round
worms that require special diagnostic
examination to determine the species
present. Symptoms of their injury are
stunted or sickly-looking plants with
no visible aboveground damage. The roots
may show numerous knots or galls or
may be distinctly enlarged or swollen.

Nearly all common vegetable crops
are susceptible to nematodes and they
may become a production problem in gar-
dens planted in the same place each
year, particularlyon light, sandy soil.
Problems can be extreme in soils low in
organic matter, soil nutrients and
moisture.

The most practical control measure
is rotating crops with non-susceptible
crops or converting to other uses for
a year or two. However, grass rotations
are needed to suppress weed growth as
the latter are excellent alternate
hosts to the nematodes. Turning over
the soil several times at monthly inter-
vals during the dry season will aid in
reducing nematode populations. If they
become excessively damaging, it may be
necessary to treat the soil with a
chemical nematicide before planting.

Diseases

A discussion of common, diseases
will be found on pages 20-24.

Insects

A discussion of injurious insects
will be found on pages 25-29.



*sAep QL-¢

Kaana apLoLbuny A|ddy :eotwsy)

‘pLOW 3y3 abeunosua
SUOL39423S MapAauoy asoym
$209SUL 10 |043U0) :|eDLWBY)

*$30910 paas uea|d
jue|d ¢sdoJ4d 93e304 fsjueld
paseasLp A0J43s3g :lean3i|n)

*S9L33LJRA JURJSLSAU
jue(d ¢sdous aje3joy :[e4NI|N)

*S9LI9LJRA JURISLSAU

jue|d fsdoud 83e30Y :|e4n3|n)
*sapLoLbuny
UJLM Spaas 3edud] :|edLusy)

peas uea|d jue|d fsdedf ¢
Kaana sdoud 93e30y :leuani|n)
sapLoLbuny yaim Aeuds :|eoLwayy

S9Jnsea) [043U0)

‘pUS W3S 3LNAJ U0

$300S AJdayjea| J4eq ‘Swals
3| p4Lb SawWLIBWOS SJu3}ue)
‘peaJds Aayl Se JsAedb

pue uJabJe| bulwodeq s30dS
UMOUG-MO | |3 JB|NduLd ©||ews

*que|d Buruddeam snyy sLsayl
-ufsojoyd y3Lm SauaiJajul
eyl yamoub L3an|sp dueq

*Swa3s JO sjued punosbuaapun
uo suaodued yoe|q ¢sJ4aqni
uo sjods uajyuns oe|q punoy

‘Wa3s 3NISS0UD
uo abpa apLs3no Jeau Butd
joe|q fSuldA jea| joelg

abeL[0) pag|im

tBuL|paLb we3ls Spunoub Jeau
SWI3s Uuo s30p oeiq Aull
Yatm pa|xyoeds sjods ysiAedy

*S9ABD| uOLUO uo szods
YSLILYM ‘Swa3s uo sjods uejz
pajebuo|® 03ulL udjJep ud3e|
eyl SJ4a3usd uej-ysiyuid
Y3LM S$30dS uajuns punoy

sLsouberqg Aunfug

L - SONVISI NIDYIA 3JHL NI SINV1d 40 S3ISY3SIA

S3LN4

SALeIS
SaARdT

SaAed

sJaagn]
$200Y

SaARDT

SaARdT
Swa3s

saAea
IR
S3LNu4

S3J4eqd

S9073RWo |
sque|dbb3
IWETER]

SNU3L)

031e310d333MS

03e30d33aMs
sdoud 3|09

sdoud 8109

S9073.WOo |
eleded
obuey
sawnfan
$3194nan)
eueueg

SadA]

pavyoeIly SIuUe|(d

ALae3 *3ybLLg

(pLow A300s)
44n2s yoelg

(1ebuny)

104 3oe|g

(LeL42320eq)
304 %oe|g

Ba| joelg

asouseayuy

aseasL(g J0 awep

20



*3203S

paas 994}-3400 JUB|d :|B4N3|N)
*S3L39LJRA
JURISLSaL Jue|d “a|qL3dadsns

aJe 3ey3 sdoud 4ayjo asn jou
op 3nq sdoJd 23e30Y :|euny|n)

*S9L3ILARA

JURISLSAJ JUB[d :[BUNF|NI

*3B3Y 40 SIPLOLDUNS YFLM
paq peas }JO juawlesd] :|edaLway)

*3Ybnoup
DULAND A[LBLD20S3 ‘WNLI|BD BPLAOU{
*J4apJaosLp LeoLbolotsAud :leanin)

*1S3AJeY 03 uoseaspLw ‘sAep QL-/
Kaana apLoLbuny Addy :pedLway)

S9JUNSeal| [043u0)

*S43QN3 AYJ402 “ybnojl

"Wa3s

40 34R0 U3BUD JBPUN 3NSSLI
ApPOOM 40 DULUMOJQ :S3ABI|
J3MO| YJLM buLuulbaq 3beL|0j
40 DULJ|LM puR DULMO||3A

*1LNJ44 U0 S30AS USLUMOUQ
JRNIALD PBDULA “BDJR| :5300S
483 ABUD JO UMOUQ :3ul|

[LOS 3® SWS3S UDYUNS UMOUg

*?aut| punoub je wals jo
UOLJILAJSUOD PIYROS-UB}EM
fpunoJb 3e wa3ls pue S3004

40 BuLuayoer|q ¢padedap pass

*yamoub snosobLA Bulyew
aJ4am sjue|d apiym A prded
PaLJpP |LOS dUdYM Jud|BA
-3J4d ‘pud wWosso|q 3e sjods
AXJ40D ujuns *yuep ‘abue]

“3Lna4
40 32RJUNS MO|DQ 304 UMOJQ
A3400 “paey -sulLbaew jesa|
1@ $30ds payeos Jajem ‘Aeuy

sitsouberq Aunfug

2 - SONVTISI NIDYIA 3HL NI SINVTd 40 S3SV3SIA

saaqny

SWa3S
S9ARDT

S3LNA
SaARDT
SWals

sbuL|paas
Spass

S3 LN

S3LNd4
Suals
S9ARDT

s}deq

03e30d199Mg

S9073ewWo |
Jaddag

e40
sjue|dbb3

S907eWo |
saaddag
sjue|d663

*sdL|S wou}
pasLed asoyl
KlaendLjaed

sjue|d Auey

SUo |awuaieM

S2070U0 |

sjue|dbb3
$203ewWo |
IWETER)

sadi]

payoeIly SIue[d

N402 |RUJBIUT

ILLM wniaesny

304 3LNd4

440-BuLdweq

704 pu?@ wWosso|g

a3e7 “3ybiLg

aseasL( 40 awep

21




*S9L]3LJARA-JURYSLSAY :[ean3|n)
*SJ0303A 303SUL pue SULOAABSII
pasm Agueau 40 |0J43UO0) :[RILWAY)

*sapLoLbuni y3zim Aeuads :|eOLWAY)

"ALpLdRA SpEdJAdS
3L SP Jeadde SWOAWAS SB UOOS Se
sapLoLbuny y3jLm jesd] :|edLlusy)

*sjue|d paje|aJun
Y3 LM uoL3e3zod douad $saLialdeA
juelsLsad jue|d :leani|n)
*sapLoLbuny yam Aeuads :|eDLWBY)

*peas uea|d pue
‘abeuLedp poob fsaLjaldeA juelsLsad
‘uoL3e304 dou) :leaniin)
*sapLoLbuny yiLm Aeads :|eOLudY)

*Butijods pue ‘40|02 40
SSO| “s30aS AQQqouy dO|aAap

S3LNA4  °O130423U JO pa)eadls S3Lna4
Swals ‘saaea| Jo HuLjuolsip SWals
¢saoejans jea| 40 Bul[3jop SaAR

*suoseas AJ4p ul sJeaddy
*AJp pUR UMOAQ BWODd] Seaue pa3
-1094UL 4d3R7 °SBJRHUNS JRI| Swe3s
Jaddn uo yiamoub Auspmod 33 LYM S9aAR3T

$3004 UO SBAJR I130423U ‘umoug
*|4ND pue MO||9A u4ani sadejuns
Jed| Joddn cplow xoe.q
-3|d4nd 03 93LYm aAey sadey
-ANS @3 [JBPUM °SUOLILPUOD $300Y
aJanjedadwaz-A3LpLuny ybLy SaARRT

*30ds jea| |elLJd30eq

woJj L193 03 3|NAL4La

‘uoLjel|o4ap pue BuLhap

Aq pemo| 104 ‘umouq 40 ‘Aesb

“yoe|q @ OS|@ ued 3ng SJ43pJoq

Ja)Jep yjLm uel ybL|

“aenbaJdl 03 4AR|NDALD “3bue|
03 |lews wouay AueA sjodg SIARR]

*pABMUL S$S34DOUQ
pue sulbJew jea| J43ploO

SaANsealy [043u0)

uo puno4 ‘peauds jeyy sjods S3Lnd4
JRNJJALD MO||3A 03 umouq Swals
yzim burjjods jea| I|qeLdRp S9ARDT
sitsouberq A4nfug S3d4ed

sjue|d Auey

sjue|d Auey

sjue|d Auel
$1Lg4nan)
abeqqe)

sjue|d Auely
WETED)

sjue|d Auey
sadfA]

payoe3I3y SIUB[d

€ - SANY1SI NIDYIA 3HL NI SINV1d 40 S3SVISIA

20 LSOl

Kaapmod “Map|Li

Kumog “map|Li

(Lebuny)
10ds jea

(letu4azoeq)
30ds jea7

aseasLy JO oueN

22



*abeL|os sy ALLenjudA] -abe

Y3LM uMouq ysLppad 3ng ‘Bunok

"SOLIDLJABA Uaym 33Lym A3aLg *Sadelans

JUR]SLSDA 3ISNY :|euNI[N)  JBI|JIPUN UO UOWWOD 3SOW 3Ng
*sapLoLbuny jo asn :|edilwdy) ‘sjded |[e uo san3snd 3sny aAoqy sawnba 1sny

*burjue|d a4043q SyI8M g Japun
Sd0JD U3A0D MO|d :[Bun3|n)

*sopLoLbuny Swais (Lebuny)

Y3ILM Spaas jead] :|edLway) “°9seq jue|d pue S3004 pakedsg $300y sawnfan 3104 300y
*sdoud

930304 fsjue|d asea|au $30448) (leLsa3oeq)

‘abeuteap poon :|euni|n) *S3004 3J0S J0 pakedaq 5300y OpRI0AY 304 300y

*burddLap 30u 3nq Burdooup
S3AR3| JBMOT *S300YS-440
snosawnu burdo|aAap 40 BulAp

$3nouads $suo|03S pue s3noudds uo $300y
SUINURD UMOJG $S3LN4S U0 s3ods S3LNJ4
*LLOS uea|d uL sadaLd Isuy pa)e0S-433BM 33LYM £S3004 Swa3s Sa03ewo | Jdayued
-9SeasLp jue|d :|lean3|n) uo saLpoq 3oe|q AuLys ‘Apaey S9ARDT sjue|d663 PLUOJD0Z LYY
*sapLoLbuny "S9AR3| UO S30dS 93LYM Y3ILM
yatm ALeuads :pedtwdy) paxiwuajulr sjods ajduand abuaeq SaARa suoLuQ yosjo|q ajduang

*suLbaew Buoje pue
sdg 3e BuL3aels uOLIBAO|0D
-SLp MO| @A pue BuLj|Lm ul

*saL3aL bull|nsaa “sasea| uL BuLyesadys Swajs
-JBA JURJSLSIY JUR|d :le4n3|N) puUe UOLJRUO[0ISLP YSLppay SaARdT eueueg 9SeasL(Q eweued
S94NSEe3| |0J43U0) stsouberq Aunflug Sjded SadA]| 9seasLq 40 auwep

Payoe3ly s3ueld
b = SONYISI NISYIA 3HL NI SINYTd 40 SISv3sIa

23




*SaLIALARA
JUR]SLSAJ JUB|d :[B4N3|N)
Jaddoygea| |043u0) :|eILWRY)

"S3LIILJBA
-]UR]SLSAA JUB|d :le4Nn3|n)

*S9L33LJBA JURSLSDU
queld $doJd 33RI0Y :leuni|n)

“doud 33el0Y
*51|eb A0J4}SOp pue dA0OURY :|BANILND

*S9133LJBA JURISLSAA JUR|d
‘goe|d Aute “Aup ulL 24035 pue
A13dwoud sqLng 3SaAJBH :[BANTND

*saeak ¢ AudAa 3ajeloud
$3Lna) paseastp Aoua3sag :le4ani|n)
*sapLoLbuny yjtm Aeuds :[eoLuULRY)

SaUNSeay [043U0)

*doup jes|

Aq pamo| |04 jue|d jo aplLs
UQ J40 $S3004 03 puLpeauds

493U3D UL S3AR3| U33JUB-MO| |34

‘0oJp 4e3| AQ pamo| |04 ‘3ue|d

40 9pPLS QU0 U0 buLluels
S9AR3| U33UB-YSLMO||3A

*s3aed 3nd

wo4} SIZ00 32URSYNS MO| [3K

tsjue|d paj|Lm *pajunis

*saaods jyoe|q asea|ad

3eyy spreb aepnbauauar abuaeq

*sqInq jo butjioy

*s30ds woJj Sapnxa

9200 Auwwngy

“3Lnd} 400D

-SLp SaAR3| 3SLM] ‘W3S

a4nbLisLp s30ds umouq uajung

sitsouberq Aunfug

$300Y
saAea’] §30448)
SaAead sdoud 2|10)
$903BWo |
suaddaq
saue|dbb3
SaAedT U409
sJ4e] wnybuaog
SALe3S u409j
sqLng suoLug
S3LNu4 $31Lganan)
Swa3s SNU3L)
SaA®a] SOpeI0AY
sjJed sadf]

pa2e33y S3ue|d

G - SONY1SI NIDYWIA 3HL NI SINY1d 40 S3SY3SId

(SNALA) ILLM

(Lebuny) 3LLM

(leLualdeq) 3LiM

3nus

104 3405

qeds

9seasi(] JO swep

24



*sbuLysed

j3sLow ‘umoag ‘dL} Jeau
AlJe|nat3aed qod 03

UMOP UJ0D }JO S|auJa) 3e3
*Swa3s pue siLnay ‘spod
03Ul 340q Suae||Lduaie)

*SaAR3|
uL uajea saloy pabbey

*3204ANSUASPUN BZLUOFD| NS
*SDARI| UL udje?d
sa|oy padeys-Jae|nbay

‘U93BD SIARD| BULIUI
A0 S3AR3| UL Ud3ed S3|OH

*MapAauoy uo wu0} SPLOK
*pauayeam AL e3LA Jueld

stsouberqg Aunluj

‘Pe3yY

umouaq pay -sadLJais yJep
pue 3ybL| Yy3aLm sae||Lduaized
yoe|q A|4eau 03 usa4b 1ybLT

*uorjow bHurdoo| e
yaLlm simeay -buo| uwwpy 03 dn
*S9pLS Y30q umop adLJ43S 3ILYM

YILM sue||Lduajed uasub-aed

*sbuLyJaew yoe|lq

UILM $S3|293q Pad 40 MO||af
‘uasub ade s3Lhpy -sde||id
-43302 paulds-xLs ‘Mol |3k
07 Ul3J4b ©|eAD 3ue IeAUR]

*Buo| uwQy 03 dn sadiuiys
W6LL yItm sae||Lduazed
ystusadab o3 oelg

*SaAea| pal4n2 uo pajsabuod
A|@suap punoj S3oasul paipog
-3140s ‘BurAow-mo|s “AuL}

uoLjLubooay 3sed

- SONYISI NIDYIA IHL NI SINYd

S9073RWo |
ey0
seadmo)
ua0?)
sueag

S3LNJ4
spod

sueaqhos

SaAeRaT] sdouad 3|0)

SaARD sueag
so|qejaban 3sol
wnybaos

U409

SaARRT sueag
sjue|d 3SOl
wnybaos
efedeyd
$31qunan)
sioun 810)

SaAeaT sueag

WAOMARD  UJ0)

Jadoo| abeqqe)

$9 3994
Jea| ueag

SwaoMALAY

spLydy

S}Jed sadA|
pexoelly sijue|d

40 S1S3:! 1LI3SNI

709SU] 40 awey

25




*dnd
1LNJ44 uL aeAae| pue sbb3

*$3213004 |[|PWS }E3 pue
S]1004 UL |8uun} aeAJe)

‘sypnpe Aq aber|os utL
Ud3ea Sa0Y punoJ | |ews

j "spnq
pue SaAR3| }O 3pLSJapun
UL uajea saoy |euws

*K130ds spueis

‘pabbea saaea] -suae||td
-J493e0 buLjLqeyuL-|LOS
Aq punoub ueau 110 3nd
sjuepd [[eWS JO S3ARIT

"S3LILALIOR BuLlmouauang
Aq pajooudn sbuy|pass

"udled
3Lnay pue sbul|paas

pPalLly pue
pa|auuny sjue|d Buno,

sitsouberg Aunlu

‘uawopqge ysiLmo| ek uo spueq

93LyMm OM3 y3Lm A4 ||ews
*Buo| wwp| “pua JoLuad3ue
e pajutod “sjobbew 33 Lym

*buo| wwg 03 dn swaom
UsLiLym “uspua|S -sa[laeq
burddoy orpejaw “AuL]

*sbba mo| |8k sAe| yjow ||ews
"Je| | tdudled uaaub ©||ews

*saLoads yiLm
SoLJeA 4010 suae||Ldudled
(uwpg 031 dn) pazLs wnipay

"§303sul
BuLmouaung ¢umouqg-yaeq

*lBUANIDOON "S3II3SUL
burdwn( °umoag-xaep ©3ao0ys

*sJde || tduajed bBurjigeyut
LLO0S ‘yYstudausb || euws

uoLytuboday 3sa4

¢ - SONVISI NIDYIA 3FHL NI SINV1d

31N

5300y
S9ARDT

spng
SaARDT

5700y
SWals
SaAeaT

sbulL|paas
Spod
ILna4
sbuL | peas

sjue|d
Bunoy

S3deq

obuey

sjue|d Auey
S303eW0 |
$31qJ4nan)
sdoud 3|09
sueag

sdoud 3|09

sjue|d Auey
ey0
$31qu4nan)
sdoud 2109

sJaddad
suoLuQ
sdoud 3109

218 “S303eWO0]
$3144non)
sueag

wnybuaosg
uJ0)

sadX]

pa)oelly sjueld

40 S1S3d 1J3SNI

A1 3Lna4

$91393q ©3|4

yaow yoeqpuoueL(

SUOM3N)

9LOW “S3OLA)

PloLd “S3939L14)

435597

4340Q [ B3SUU0)

109SU] 10 awey

26



"spaas uL do|aAap
9BAUR| puP uOL3eUL]||Od
buranp pajisodap sbb3

“S9ARI| 40 9pLS
-Jdapun uo buLpaaj SWJIOM

*spod ueag 0juL sSaJo0g

"2oueJeadde
L-20e| butaea| siobbew
AuLy Aq pa|auuny abet |04

"OS| B S9SRAsSLp

jLwsuesy Aey rsdiy e
ALLetoadsa buti|tm uayl
Pazuouaq 40 pamo||ak Sanea’

"3LN44 40 S3ARD| U0
buLpasy ue||Lduaized abueq

‘buLpaa) jeal

stsouberg Aunflug

"S323suL ¥yt |-3eub
‘g Lbeay abueuao aue s3|npy
‘aeaue| abueuao 03 juld

‘dp| L Ldudjed
padLuais-a3tym ‘uasub-ajed

‘Sde|[Ldusied yuird ¢ ||ews

*S30BJJNS 4RI|
uaamilaq burmouung waom Autj

s3o9sul buiddoy
‘padeys-abpam (uwg) ||ews

*J401J42350d uo

uoL32aload 3L |-UAOH °UMOUQ
03 udaJb ‘ue||tduazed abuaeq

*$309SUlL

burddoy “abuae| ‘uaaub 03 Aeuy

uoL3 Luboday 3sad

Spaag

S9ARDT

Spod

EINER

Swals
SaARDT

LNy
S9ARI

SaARa

S3Jed

sassedb uaylQ

wnybuosg

$11Qunan)

sueag

sjue|d Auey

$903ewWo |
eA0
$31g4nan)
seadmo)
sueag

240
29Nn3197

$304409
sueag

S903eWO |
suaaddagd

$307BWO |
$31q4non)
sueag

sabpLyy

WAOMUO | 3

43409
pod ueaq ewt

sdauLw jeal

suaaddoyjea

SWJAOMU.LOH

suaddoysseuy

sadA |

payoeIqy Saue[d

€ - SONYISI NIDYIA IHL NI SINY1d 40 S1S3d 1J3ISNI

309SuU] JO auwep

27



*S9SeaSLp JLesou
pue 3|LM Aadae) "s3o0ys
J9puaj pue SaAea| uo pas4

*ualea saaea| 939|d
-Wod 40 Saoy abue| Ausp
"uoLjelaban uo syoesl AwL|s

Spnq 40 S3Aea| JO Buly|LM

‘pLow A£300S 32®33R YILYM
SUO0L]3403S MapAauoy 4}0 BALYH
*$309sul o sadAky asayi jo
SA93SN|D BALIDULISLQ

joelie

031 91qL3dadsns 3sow

34® 1LN4} JO Spud xA|e)
*burzuoaq Aq paJo|0d
-SLp pue pagqg@am SaARa]

sjJed jue|d Juapual Mayd
fsjooys bunok jj0 In)

stsouberg Aunfug

*$9|292q padLJls Mo||ak-joe|g

‘s|lewLue AwL|s
SSa||ays 40 pa||ays “ssa|ben

~Buo| wwe|
anoge s3oasul bBuryons padeys
-pPl2LysS ‘umouq J0 U33JY

(sbngA | eauw)

aouedseadde Au03300 “83LYM (€
(8Le2s 340S) @Jow jnoqe

9AOW pue XBM JO 30D OU (2

(81e2s paJowde) J43SL|Q ' L]

XBM J0O 3802 3AL393304d (|

*$309sSuUlL ¥)L|-4apLds
‘pabba|-g €oLd0ISOUDLY

YL | -WAOM
pabba| -Auew ‘pa||ayspaey

uoLyLibooay 3524

SaAea
Swa3s

SaAead]

S9ARAT

siLna4
SWa3s
SaARDT

JLnag
SaARDT

S3Lna4
sbul | paas

S3aed

$31Q4non)

aon33197

*218 °Saonjewo]

eA0
$31Qqunon)

sque|d Auey

S303%8Wo |
20n3397
jue|dbb3
U409
sueag

S2073eWo0 |

3L399q
4aqunand padLJ43s

s|Leus
pue sbn|S

sbng jyuLls

a|eos

43pLds ¢sa3 Ly

sapadL| LW

sadA]

paxoelly sjueld

v - SANYISI NIDYIA 3HL NI SINVId 40 SLS3d LJ3SNI

709SU] JO auwey

28



"9RAJR |
Aq paauun} sqnq pue S$300y

*$7004
uo burpaas sqnub abuaeq

"ILNAS 4O
spnq “abeL|o0} uo paay
*spod 0julL auog

‘udlea pue
J48ylabo] paggam saaean

S9AR3| U0
Say2310(q A4aA|LS “OFLUM

stsouberq Aunfuj

"aeade| AuLys ‘paey

'sqnub padeys-

“3sngod “jurd 03 wead)

*s$3N0us
jJuauLwoud aaey Sa|39aq 3[Npy
‘sqnub ey mo[|3K 40 3FLYM

s|auun3 pauL|-)|LS
‘Buo| wwg|-9 “sae||tdudied
paJLey-A|asar0d ‘pajjods

*sbuim Aurey “modueu ¢
40 ssa|butm ‘buo| wwg-|
‘s309suL pajebuola “Aui)

uoL3Lubooay 3s94

sqLng
$100Yy

$300Y
SaARaT
spng

3LNa4
Spod

Speay
SaARYT

saAea]

- S34Bg

29n1191
U409

01e30d3193Mms

yoeuLds
saaddayg
U409
sueag

sjue|d Auey
wnybaos
$31qunan)
sdoud @109

saaddag
suoLuQ
eL0
aon33e
sueag

SWAOMIA LM

sqn4b 33 LyM

S|LAd3M

SWJAOMQaM

sdiayl

sadA |

PayeI3y S3Ue(d

G - SONYISI NI9YIA 3HL NI SINY1d 40 S1S3d 1I3SNI

S309SU] JO ouepN

29



PESTICIDE APPLICATION EQUIPMENT

The equipment used in applying
agricultural pesticides varies with
the crop, the type of application,
the pest to be controlled, and the
formulation used. There are several
types - - granule spreaders, boom
sprayers, soil fumigation machinery,
dust pumps, etc. - - but they all have
one requirement in common. They must
apply the right amount of pesticide
equally over the target area at the
recommended rate.

Too 1little, uneven, or too much
deposit are all inefficient uses of
material resulting in insufficient
control, spotty control, or excessive
residue, respectively. Proper adjust-
ment and calibration of the sprayer
prevents needless waste of pesticides.

The total deposit laid down on
a crop depends on:
- - the concentration of pesticide in
the tank
- - the rate of discharge through
the nozzles
- the speed at which the sprayer
travels

A1l of these factors must be controlled
if the correct amount is to be applied.

BOOM SPRAYERS

Your core manual tells you about
low pressure and high pressure field
sprayers. While they differ somewhat
in performance characteristics, both
are used as agricultural boom sprayers.
The methods of calibration apply to
both types as well as boomless sprayers
which have a central nozzle or nozzles
that produce a wide swath similar to
the others.

There are four variables that you

can adjust to govern the amount of
spray delivered by boom sprayers:

nozzle spacing on the boom
nozzle tip orifice size
pressure

ground speed of sprayer

Routine checks should be made to
be sure the nozzles are not badly worn,
have uniform output and spray pattern,
and equal fan angle.

GRANULAR APPLICATORS

Granular pesticides must be ap-
plied with precision. Application
of less than 90% of the rate may re-
sult in ineffective control. Applica-
tions greater than recommended are
costly and may injure the crop. The
amount of the granules applied depends
on the size of the metered opening,
speed of travel, field roughness, and
the flow rate of the granules. Granules
flow at different rates, depending upon
size, density and type of granule, tem-
perature and humidity. Therefore, it
is necessary to recalibrate for each
different formulation.

SOIL FUMIGATION APPLICATORS

Some of the principle methods
used for soil treatment are:

1. Injection system (fumigants and
other liquid soil pesticides)

a. Chisel cultivators, bTades,
or shanks with non-volatiles.

b. Sweep-type cultivator
shovels

c. Planter shoe
d. Plow
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e. Transplant water

2. Surface treatment soil incorpo-
ration. Use mostly for Tow
and non-volatile materials.
Mixing is usually shallow, 5
inches or less. The simplest
method is to spray soil, turn
it in with disks and compact
with a drag, float, or culti-
Packer. Rotary hoes or weeders
are also used.

3. Drenching and flooding. Usual-
1y used prior to planting.
May also be applied by ir-
rigation water.

In all calibration measurements the
pesticide amounts applied should be
within 5 percent of the recommended
dosages or you must recalibrate
until they are.
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