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Abstract   A pilot experiment was conducted to deter-
mine the differences in susceptibility of two species of
mesquite, Prosopis velutina and P. pallida, to com-
monly used herbicides. It was hypothesised that P.
velutina was less susceptible than P. pallida, based
upon claims that the registered chemical recommen-
dations for Prosopis spp. were not effective for the
former species.

Six treatments were applied using a 500 mL pump ac-
tion sprayer. Metsulfuron at 1:200, fluroxypyr at 1:800,
glyphosate at 1:267, triclopyr/picloram at 1:800,
triclopyr ester at 1:800 and clopyralid at 1:800 were
applied. An anionic wetter at 1:1000 was incorporated
into all treatments except glyphosate, where an organo-
silicone surfactant at 1:1000 was substituted. Each
treatment was applied to three plants of each species.
The treatments had different effects on the two spe-
cies, with metsulfuron, fluroxypyr, and triclopyr/
picloram demonstrating the most pronounced differ-
ences. P. velutina consistently showed less response
to these herbicides at the tested dosages.

INTRODUCTION

Quilpie mesquite (Prosopis velutina Wooton) is an
invasive prickly woody weed that was believed to have
been introduced into south-west Queensland in  the
1930s.  Although it produces palatable pods and pro-
vides some shade for grazing stock, over the longer
term it develops dense thickets, which reduce pasture
growth. Mesquite species are declared P2 (to be eradi-
cated) throughout Queensland under the Rural Lands
Protection Act 1985.

Control failures have been reported when herbicide
recommendations that were commonly effective in
north Queensland for controlling P. pallida (Willd.)
Kunth were applied to P. velutina in south-western
Queensland.  Due to the adoption of generic extension
guidelines the differentiation was not formally recog-
nised or recorded. As a result, the information being
given to landholders remained inaccurate, leading to
dissatisfaction with control results in some areas of
the Quilpie district. Furthermore, the relative isolation

and restricted distribution of P. velutina in Queens-
land contributed to its being  grouped in with other
species of mesquite with reference to control recom-
mendations. Specifically, label instructions for Grazon
DS are for treatment at 1:285 (350 mL 100L-1) for all
Prosopis spp.

This paper documents a pilot experiment that was con-
ducted at the Alan Fletcher Research Station, to deter-
mine the susceptibility of young P. velutina and P.
pallida plants to commonly used herbicides.

MATERIALS AND METHODS

A repeat measure design was adopted for this  trial. A
progressive assessment was done through 18 observa-
tions over 5 months in order to incorporate  periods of
quiescence during winter and re-shooting in the spring.

Experience in field assessment, and the realisation that
potted plants could be more susceptible, had given
some indication of dosages to select. Plants were ar-
ranged in six groups of six after being randomly se-
lected from a larger population of potted plants. Three
P. velutina and three P. pallida individuals were within
each group.  Plants within each group were sprayed
with one treatment. Plant height and the number of
branches were measured and recorded at the time of
spraying. Each plant was tagged so that height and
branch number measurements could be related to treat-
ment response.

The technique used for application was based broadly
on a trial procedure using plastic bins to contain spray
applied to skeleton weed (Chondrilla juncea L.) (Black
et al. 1998).

Individual potted plants were inserted into a 50L plas-
tic rubbish bin, sprayed and the amount adhering to
plants was recorded as the difference between appli-
cation and residue in the bin. A sheet of plastic was
suitably tailored to form an impervious collar around
the base of the plant so that excess spray did not run
into the soil of the potted plant. Similarly, a sheet of
plastic 1.5 m × 1 m was used to catch over-spray at the
top of the plant.
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A 25 mL silber pipette and a Griffin and George pi-
pette filler was used to measure over-spray collected
in the bin. A 500 mL Kmart home garden trigger
sprayer, with volume increments marked, was used to
apply treatments to the plants.

At the beginning of each spray run a calibration pro-
cedure was conducted to ensure accuracy in measur-
ing spray runoff. The bin was sprayed with a water/
anionic wetter mixture to determine how much spray
adhered to the bin surface. The spray adhering to the
bin was deducted from the spray volume.

The treatment was applied until runoff was achieved.
The plant was left unattended for 2 min. and then given
a slight shake to remove excess droplets from the leaves
and plastic collar. The residue left in the plastic rub-
bish bin was then measured using the Silber pipette.
The measured residue was subtracted from the spray
applied to each plant to give the amount adhering to
each plant. Preliminary correlations were conducted
to see if plant morphological characteristics influenced
herbicide adhesion.

ANALYSIS

Plants were assessed weekly when deterioration was
most marked, and then fortnightly over winter. Dete-
rioration was assessed (using a ranked scale from 1-7)
on 18 occasions commencing on the spray date 18 April
1998, with the last assessment being 30 September
1998 (Figure 1).

The data were analysed and graphical presentations
prepared using Systat 8 repeat measure analysis pro-
cedures (Wilkinson 1998). Correlation analysis was
conducted using partial residual coefficients.

RESULTS

Treatments had different effects on the two species
(Figure 1). Metsulfuron, fluroxypyr, and triclopyr/
picloram treatments showed the most pronounced dif-
ferences, with P. pallida being the more susceptible
species (Figures 1 and 2).

There was no correlation between the independent
variables, plant height and number of branches, and
an averaged ranked score determined across all assess-
ment times using partial correlation coefficients (re-
sults not presented). A Pearson correlation matrix on
all averaged ranks indicated a good relationship be-
tween plant height, branch number and net spray ap-
plied per plant (results not presented). However, a fully
replicated trial, with higher degrees of freedom, and

the testing of the significance of interactive independ-
ent effects are required to determine if a real relation-
ship exists.

DISCUSSION

The differences in treatment response, with P. pallida
being more susceptible to herbicides than P. velutina,
were a reflection of what had been reported in the field
from field applications in both the north and south of
Queensland.

It is expected that a fully replicated experiment, con-
firming the differences that were indicated in treatment
responses in this pilot trial, would produce significant
differences in treatment response for the two species.
The error associated with some responses in the pilot
trial may be reduced, particularly if multiple rates are
used for each herbicide and the degrees of freedom are
increased. The large variation observed in this trial is
consistent with variable results obtained in the field.
This indicates a need to change the registered rates for
P. velutina.

A replicated experiment should also provide a clearer
determination of the relationship between herbicide
susceptibility and plant height or number of branches.
This is possibly a specific argument pertaining to young
plants, with any correlation possibly becoming weaker
as plants grow larger. Susceptibility of larger plants
may be more strongly correlated with functioning leaf
area.

The general principle of altering long standing recom-
mendations on pesticide labels could provide some
interesting challenges. It is to be expected that some
reservation to changing herbicide labels, to cater for
more specific and definitive recommendations, may be
encountered in pesticide manufacturers. Any alteration
to an existing label costs the company considerable
investment in time, capital, and intellectual input. Un-
less a substantial financial return may result, it is un-
likely that changes will be actively endorsed by pesti-
cide manufacturers. Government researchers must, in
the interests of efficient client service, be proactive in
using the legislative opportunities available through
the National Registration Authority for off-label per-
mit procedures. It is also important to work co-opera-
tively with conservation authorities, such as the
Queensland Environmental Protection Agency, so that
these understand that more specific and definitive pes-
ticide recommendations will lead to better management
of pest species and lessen the chance of off-target dam-
age.
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Figure 1.  Treatment response of two species of Prosopis  to six herbicides and a control. Treatment (1) metsulfuron
(2) fluroxypyr (3) triclopyr (4) clopyralid (5) glyphosate (6) triclopyr/picloram (7) control. Species [1] P. velutina
[2] P.pallida. Rating assessments are (7)= No damage; (6)= Leaves yellowing/necrotic; (5)= Leaf death; (4)=
Stem death <20 cm. (3)= Stem death >20 cm; (2)= Total stem death; (1) Death of whole plant [Stem death
measured from meristematic tip]. Bars are ± s.e.
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The new millennium should be a time when more de-
finitive recommendations are presented on  pesticide
labels. Previous problems associated with global ge-
neric recommendations (such as an unacceptable in-
crease in number of applications to achieve control),
and the associated extra expense and environmental
contamination, should be addressed by research to re-
fine species-specific herbicide efficacy.

CONCLUSIONS

Results from this preliminary trial indicate that P.
pallida and P. velutina do respond differently to ap-
plied herbicides. The outcome has indicated a need
for follow-up work to prove that the differences ob-
served in this experiment can be replicated consist-
ently. The outcome also points to the need to err on
the side of caution when seeking full label registration
based on the diversity that exists within the mesquite
genus. A more conservative approach may involve
obtaining an approved permit covering specific geo-
graphical areas so that incorrect information is not dis-
seminated to non-applicable localities.
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Figure 2. Overall treatment response indicating that
the divergent reaction to herbicide application is spe-
cies specific. Rating assessments are (7)= No damage;
(6)= Leaves yellowing/necrotic; (5)= Leaf death; (4)=
Stem death <20 cm.; (3)= Stem death >20 cm; (2)=
Total stem death; (1) Death of whole plant [Stem death
measured from meristematic tip]




