Miscellaneous Pest Problems

§5. Pesticide Injury

David B. South

Hosts

Pesticide injury can occur on all tree
species.

Damage

Injury can range from slight cosmetic
effects to mortality.

Diagnosis

By maintaining untreated check plots, the
nursery manager can determine if seed-
ling injury is due to pesticides (fig. 55.1).
Without check plots, diagnosis can be
difficult, even for a specialist. Successful
diagnosis without check plots requires a
thorough knowledge of the employed pes-
ticide’s modes of action and experience
with injury from inert ingredients, insects,
and certain abiotic factors.

Injury Types

Seedling injury varies with the chemical
used; the adjuvant used; inert ingredients;
the concentration contacting the seedling;
the species, age, and physiological con-
dition of the seedling; the soil texture;
the weather; and other environmental
considerations. Pesticide damage is most
likely to occur when seedling tissue is
young and succulent.

Seed

Some chemical seed treatments may inhibit
germination. In some nursery trials, the
reduction caused by a fungicide seed
treatment may be economically signifi-
cant (for example, 7-percent lower germi-
nation) but not statistically significant.
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Figure 55.1—Pesticide injury can be easily detected by use of untreated check plots. Photo by David B. South,
Auburn University.

Foliage

Newly formed needles may be burned by
inert ingredients like naphtha (fig. 55.2).
In some situations, nitrogen fertilization
can increase succulence of new tissue,
thus increasing susceptibility to injury
from certain herbicides. Some managers
have observed injury to foliage after fu-
migating soil with compounds that release
methyl isocyanate (MITC).

Roots

Certain herbicides can damage seedling
roots. Several dinitroaniline herbicides
can injure root systems if the herbicide is
incorporated into the soil before sowing.
Certain herbicides (for example, sulfu-
rometuron) can also affect the root system
when applied to the soil surface. When
applied directly to roots after lifting, some
fungicides may reduce root growth after
transplanting.

Stems

When applied to the soil surface, some
dinitroaniline herbicides may cause
herbicide galls to form on the stem at

the root collar (fig. 55.3). Occasionally,
some fungicides (for exaple, dicloran) can
also injure stems when applied to newly
emerged seedlings.

Growth

Some pesticide injury will be mostly cos-
metic (fig. 55.1) and may have little effect
on growth. Cosmetic injury may be typi-
cal with some pesticides. In some cases,
however, growth has been stunted when
seedlings are growing in soil containing
an herbicide that has a long half-life.
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Figure 55.2—Seedling injury can be caused by ingredients that are incorrectly labeled as “inert.” All seedlings
in this photo were treated with an insecticide containing naphtha, but only the young seedlings were injured.

Photo by David B. South, Auburn University.
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Figure 55.3—Herbicide gall on loblolly pine seedling.
Photo by David B. South, Auburn University.

Reason for Injury

Damage caused by pesticides usually re-
sults from one of the following situations.

Misapplication

Injury to a seedling crop is often the
result of failure to carefully read the
pesticide label. For example, one manager
injured pine seedlings when applying a
wettable dispersible granule as though

it was a granular herbicide. Additional
mistakes include failure to properly clean
equipment, inadequate herbicide solution
mixing, improper equipment calibration,
improper application timing, and failure
to seek expert advice.

Particle Drift

Particle drift involves airborne droplet
movement away from the intended target.
The amount of drift is influenced by
droplet size, microclimate, chemical for-
mulation, and adjuvants. Nozzle type and
size selection is critical. In general, the
smaller the spray droplets are, the greater

the drift. Hence, when applying pesticides
like glyphosate, a coarse spray (large
droplets) should be chosen. Thickeners,
additives, foaming agents, and emulsify-
ing agents can be added to the solution to
affect droplet size and lessen drift.

Vapor Drift

Vapor drift is applied as a solid or liquid
to the target site and then a portion moves
offsite in a gaseous state. In some cases,
this transformation can occur days after
the initial application. As a result, some
managers do not use certain herbicides
(for example, oxadiazon and oxyfluorfen)
in greenhouses since they might “lift off”
and injure susceptible plants. Also, weath-
er conditions can profoundly influence
offsite drift. For example, an inversion
layer can suspend and move MITC vapor
a considerable distance before contacting
sensitive seedlings. To reduce this injury,
some experts recommend covering certain
soil fumigants (for example, metam-
sodium) with a tarp.

Incorrect Formulation

Careful selection of the pesticide formula-
tion can minimize plant damage when the
product is applied directly to seedlings.
Pesticides formulated as granules

or water-dispersible packets are less
likely to cause damage than emulsifiable
concentrates. Pesticide formulations and
adjuvants containing oil can also injure
succulent foliage.

Adverse Weather

Temperature, rainfall, inversion layers,
and cloud cover can affect pesticide
injury. Some pesticides cause damage if
applied during hot or dry weather. During
heavy rainfall events, some water-soluble
herbicides may be carried in surface
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runoff and may accumulate in low spots.
With certain herbicides, injury may result
after high winds that sandblast seedlings
(fig. 55.1), especially if the seedlings are
less than 2 months old.

Research and education are keys to pre-
venting pesticide injury. Seeking expert
advice before applying a pesticide will
likely avoid costly injury. When using
selective pesticides, well-informed man-
agers can often lower the pest population
and minimize the risk of seedling injury.
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