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ABSTRACT
To minimise environmental impact in urban and recreational environments, 
insecticides may be injected directly into the vascular system of trees 
rather than by conventional foliar spray application. In previous stem 
injection trials, the majority of injected insecticides did not provide 
effective control of herbivorous insects. This was largely because of 
the insolubility of the formulated insecticide products available in 

and emamectin benzoate, were injected directly into the xylem of 
Eucalyptus nitens. In subsequent laboratory bioassays the effect of these 
insecticides were assessed on two leaf feeding insects, Uraba lugens
(gum leaf skeletoniser) and Trachymela sloanei (a eucalyptus tortoise 
beetle). The results indicate that acephate may be a suitable candidate 
for protecting trees using stem injection of insecticides but in this study 
imidacloprid and emamectin benzoate were not effective.
Keywords: stem injection, Uraba lugens, Trachymela sloanei, acephate, 
imidacloprid, emamectin benzoate.

INTRODUCTION
Conventional foliar spray application methods are often not considered appropriate 

directly into the vascular system of trees, the environmental impact of insecticides 
is reduced compared with conventional techniques. Suitable stem injected systemic 
insecticides are rapidly absorbed by the host plant and translocated throughout its tissues 
making foliage toxic to herbivorous insect pests. The use of systemic insecticides in stem 
injection systems to control herbivorous and sap sucking insects is well documented 

tested did not provide effective control of herbivorous insects largely because of the 

foliar sprays, solubility and systemic properties of insecticides may not be critical to 

directly apply insecticides into the vascular system of a tree, which eliminates drift and 
limits environmental exposure. Stem injected systemic insecticides are absorbed by the 

foliage toxic to herbivorous insect pests. 
Stem injection for insect control is impractical in large plantations due to the high 

numbers of trees and the associated labour costs. However, it is appropriate for high 
value individual trees or small stands of trees in parks, gardens or roadside plantings. It 

environmental constraints do not allow the spraying of insecticides. This experiment 
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was conducted to determine whether stem injected water soluble insecticides would 
successfully translocate into host tree foliage to control foliar-feeding pests.

MATERIALS AND METHODS
Insecticides

Three water soluble insecticides, acephate, imidacloprid and emamectin benzoate, 

into Eucalyptus nitens Uraba lugens
Noctuidae) and Trachymela sloanei
Eucalyptus nitens

U. lugens and T. sloanei.

Product name
Active ingredient (ai) 
concentration

Rate injected 

diameter) Chemical group
Orthene Organo-phosphate

Chloronicotinyl
Proclaim Avermectin

Location and layout
 E) 

Eucalyptus nitens trees 

(Table 1). For acephate and imidacloprid, ten trees each were injected. The emamectin 

be injected to reach the desired dose. This combined with high liquid viscosity (saturated 

Insecticide rates
Each tree was injected twice, using a Sidewinder Precision Injector (Sidewinder Pty 

on tree diameter and the quantity of active ingredient recommended by the manufacturer. 

Bioassays
Mature foliage was randomly sampled from the injected trees and untreated control 

refrigeration at 4°C until used in the bioassays.
Stems bearing leaves were individually placed in water and the upper portion of each 

T. sloanei
U. lugens larvae from laboratory colonies were placed in 

RESULTS AND DISCUSSION
Due to a disease in the U. lugens colony, caterpillars were not always available for 

bioassays. When available, bioassays were conducted with both U. lugens and T. sloanei,
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otherwise only T. sloanei
treatments, with acephate causing mortality of T. sloanei (Table 2) up to 49 days post 
treatment and of U. lugens
imidacloprid nor emamectin benzoate were associated with greater mortality of T. sloanei
than measured for untreated trees in any bioassay and on only one occasion (emamectin 

U. lugens affected by either of these treatments. 
The results for both insects indicate that acephate translocated rapidly (within 14 days) 

T. sloanei and U. lugens.

TABLE 2: Trachymela sloanei mortality (%) after 7 days exposure in bioassays 
to E. nitens
14 to 150 days previously.

Days after injection
Treatment 14 21 42 49 119
Control 1 4 a 4 b
acephate 42 a 46 a 46 a 22 a 6 a
imidacloprid 4 b 4 b 6 a 6 b 12 a 6 a 6 a 4 a 4 a
emamectin 2 b 24 a 4 b 4 a
1

Tukey (HSD).

TABLE 3: Uraba lugens mortality (%) after 7 days exposure in bioassays to 
E. nitens
14 to 150 days previously.

Days after injection
Treatment 14 119
Control 1 4 b 16 b 4 c 4 b
acephate
imidacloprid 4 b 16 bc
emamectin 12 b
1

Tukey (HSD).

Uraba lugens appeared more sensitive to injected acephate than T. sloanei based on 
bioassay mortalities. 

The results from trees injected with imidacloprid and emamectin benzoate suggest 
that these insecticides are either not effective against T. sloanei and U. lugens at the 

to cause mortality.
Emamectin benzoate is registered for use against Lepidoptera. As a stem injection 

Anoplophora 
glabripennis) on Salix spp. and reduced coneworm (Dioryctria
on Pinus taeda . Emamectin benzoate is isolated 
from fermentation of Streptomyces avermitilis. It has translaminar properties but is not 
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Imidacloprid was used successfully in stem injections against Asian longhorned beetle 
(Anoplophora glabripennis) on Picea spp., Ulmus spp., Populus spp. and Salix spp.

brown spruce longhorned beetle (Tetropium fuscum) on Picea spp., Emerald ash borer 
(Agrilus planipennis) on Fraxinus spp., leaffooted pine seed bug (Leptoglossus corculus)
and shieldbacked pine seed bug (Tetyra bipunttata) on Pinus taeda (Kreutzweiser et al. 

used for trunk injections in Eucalyptus nitens. Imidacloprid is registered for use against 

is suspected that this is largely due to herbivorous insects not ingesting large quantities 
of the tree sap, which contains the insecticide, compared to sap sucking insects, which 
ingest large quantities of low nutrient sap, thereby ingesting much larger doses of the 
insecticide. Injection of much larger doses should be investigated to establish if this 
theory is correct.

reasonably safe to handle and an ideal treatment for stem injections where environmental 
exposure is largely eliminated. Acephate is systemic, easy to inject, simple to mix and 

reasons acephate shows the greatest promise to use in stem injections.
All insecticides should be handled and applied by operators in possession of appropriate 

both a drill and injector in one, which allows one person to inject trees. It is a relatively 
easy to use device, but requires some training and experience to ensure safe and secure 
injections.

CONCLUSIONS
Acephate was an easy-to-use, and effective option for stem injection treatments and 

results from this study shows promise for use in stem injection systems. Imidacloprid 
was also easy to use in stem injections, but at the injected rates did not provide effective 
control to either of the target insects in this study. Emamectin benzoate was nearly 
impossible to inject and provided very little control of the target insects. In the current 
available formulation it is not a viable option for stem injections.
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