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Summary    Prosopis velutina Woot. (mesquite) is a 
multi-stemmed woody weed, particularly of south-west 
Queensland, that has increased after substantial rain 
events, outstripping control efforts. Four glyphosate 
and four triclopyr (with and without picloram) based 
herbicide treatments were aerially trialled to determine 
their effi cacy on dense infestations (~2000 plants ha-1) 
of mesquite at three sites (dry, dry/wet and wet). Each 
site was infested with small, intermediate and large 
P. velutina. 

Small plants that were less than 1.5 m in height 
(generally less than one year old) were more susceptible 
to treatments. The triclopyr + picloram formulations at 
the higher rates with the addition of paraffi nic oil and 
non-ionic surfactants, gave best and most uniform sup-
pression of the weed. The triclopyr treatment with the 
additive alcohol alkoxylate produced similar results, 
but the long-term effect of this treatment, without the 
residual picloram component, may be compromised. 
The herbicide activity of the triclopyr + picloram 
formulations was apparently enhanced in conditions 
where a higher water table persisted following rain 
immediately prior to herbicide application. 
Keywords    Mesquite,  aerial,  carbohydrates,  herbi-
cides.

INTRODUCTION
Prosopis velutina Woot., synonym P. fl exuosa DC. 
(mesquite), is a multi-stemmed woody weed of south-
west Queensland and north-western New South Wales. 
Over recent decades it has reproduced at a greater rate 
than control efforts could reduce it. 

The need to develop a method of control that could 
treat large stands of dense infestation was of paramount 
importance. Aerial application of herbicides became a 
viable option as a consequence of the need to quickly 
treat large areas, considering the comparative cost of 
setting up infrastructure for ground application.

Both basal barking and high pressure, ground-
based overall foliar methods of herbicide application 
are labour- and time-intensive and are often hindered 
in their effectiveness by seasonal conditions. An aerial 
spray approach has the advantage of treating large 
areas with few labour resources, particularly when 
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herbicide can be applied within a small time window, 
following rain. This aerial application technique is 
comparatively expensive, but is fl exible in terms of 
the logistics for implementation.

In Queensland, late season control between March 
and mid-April is achieved principally with the pyridine 
growth regulators triclopyr + picloram. For example, 
low rates of Grazon DS® (3 L ha-1) applied aerially have 
killed Prosopis spp. hybrids near Hughenden in North 
Queensland (J. Vitelli pers. comm.) This contrasts with 
the higher rates needed to show acceptable activity 
in P. velutina. Glyphosate was shown to be active in 
ground-applied research. However, effi cacy may also 
be dependent on the species of mesquite as well as 
seasonal changes in mesquite physiology (Sparkes 
and Panetta 1999). 

Selection of adjuvants is very important in aerial 
application of herbicides, as factors such as foaming 
become critical.

The present study determined the effi cacy over 
time of aerially applied herbicide treatments on plant 
size in dense infestations of mesquite (P. velutina) lo-
cated at several sites in south-west Queensland. Spray 
contractors are paid subject to quick knockdown of the 
weed together with effectiveness across varied condi-
tions. Hence, identifying the best chemicals and the 
optimal conditions in which to spray is critical.

MATERIALS AND METHODS
The trial was conducted at Quilpie, south-west Queens-
land (latitude 26°30´S, longitude 144°20´E). The 
three replicate plots per treatment were approximately 
1 ha (10 m × 1000 m), depending on the quantity of 
P. velutina plants present. Three sites were chosen for 
experimentation (habitats 1 – dry, 2 – moisture access 
and 3 – wet). Large and small plants were assessed at 
each site. A complete, fully randomised and replicated 
blocked design amenable to collecting data suitable for 
repeat measure MANOVA was used (Sparkes 2003). 
Visual non-destructive ratings were used at each as-
sessment (Figures 1 and 2). 

The herbicides were applied in March 2000 by a 
R22 Robinson helicopter with a four cylinder Lycom-
ing engine and 200 L maximum hopper capacity with 
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a standard working volume of 160 L covering 1.25 ha. 
The swath width was 8–10 m depending on aircraft 
height. Nozzle size was 65/15 TeeJet high volume fl at 
fans. Pressure was set at 172 kPa through 29 nozzles. 
Plots were over-sprayed twice at 80 L ha-1 per run. 
Grazon DS®, Garlon® 600 and the additive Uptake® 
were selected for trial because they perform well in 
ground control work. Glyphosate (and associated ad-
ditives) were also selected due to their effectiveness 
when applied at high rates from the ground. 

RESULTS 
The effect of the aerially applied herbicide treatments 
(Table 1) was highly signifi cant (P <0.01). The plant 
size effect was signifi cant (Figure 1, P <0.01) and habi-
tat effect was also signifi cant (Figure 2, P <0.01), but to 
a lesser degree. Overall, the treatments with triclopyr 
+ picloram (treatments 1, 2 and 4) and triclopyr alone 
(treatment 3) were most effective.

In general, plants in the wetter habitat, were faster 
to respond to the applied herbicides up until assess-
ment three (habitat 1, P <0.07; habitat 2, P <0.08). 

Smaller plants (<1.5 m) were more susceptible 
to herbicide damage than were larger older plants. 

There was a predominately quadratic trend across all 
assessments (accounting for 60% of the variability) 
as most plants degenerated rapidly following spray-
ing (P <0.01). After the initial death of plant tissue, 
plants changed little over winter but then began to 
reshoot at assessment 4, particularly larger mesquite 
plants (Figure 1). 

Treatment 4, in habitat 3, was more effective 
compared with that of habitats 1 and 2 (P <0.01). Treat-
ments 5 and 6 were less effective in the wet habitat, as 
was the tendency for the other glyphosate treatments 
(7 and 8) (Figure 2). The addition of fl umetsulam did 
improve effi cacy of glyphosate for smaller plants. The 
third and fourth assessments in the wet habitat are 
missing because the areas were ploughed by contrac-
tors who failed to observe restricted access markers. 

The two tank mixtures containing the glyphosate 
dry fl owable formulation (treatments 6 and 8) were 
least effective of all the treatments by the fourth as-
sessment. Treatment 5 was most effective of all the 
glyphosate treatments, particularly in the dry and 
near dry habitats (Figure 2). Weed suppression was 
signifi cantly better than the control (P <0.01) with af-
fected plants being half the size of control plants. 

Table 1.   Formulations used in P. velutina aerial spraying during March 2000.

Treatment Herbicide Active ingredient
Rate 

(kg a.i. ha-1) Additive Active ingredient
Rate 

(kg a.i. ha-1)

1 Grazon DS Triclopyr + 1.5 Uptake Paraffi nic oil 1.16
picloram 0.5 Non-ionic surfactants 0.42

2 Grazon DS Triclopyr + 2.1 Uptake Paraffi nic oil 1.16
picloram 0.7 Non-ionic surfactants 0.42

3 Garlon 600 Triclopyr 2.9 BS 1000 Alcohol alkoxylate 0.32

4 Grazon DS Triclopyr + 0.9 Uptake Paraffi nic oil 1.16
picloram 0.3 Non-ionic surfactants 0.42

5 Glyphosate CT Glyphosate 1.08 LI 700 Soyal phospholipids 0.28

Propionic acid 0.28

6 Glyphosate 
Roundup Dry

Glyphosate granular 1.39 Gypsum + Calcium sulphate 1.6
Sulphate of 
ammonia +

Ammonium sulphate 1.6

Pulse Modifi ed 
polydimethylsiloxane

0.16

7 Glyphosate CT Glyphosate 1.08 Gypsum + Calcium sulphate 1.6
Sulphate of 
ammonia +

Ammonium sulphate 1.6

Pulse Modifi ed 
polydimethylsiloxane

0.16

8 Glyphosate 
Roundup Dry

Glyphosate granular 1.39 Broadstrike Flumetsulam 0.0015

9 Control



243

Fourteenth Australian Weeds Conference

large = >1.5 m

1

small <1.5 m
SIZES

0
2
4
6
8
10
12

R
atings

2

0
2
4
6
8
10
12

R
atings

3

0
2
4
6
8
10
12

R
atings

4

0
2
4
6
8
10
12

R
atings

5

T
re

at
m

en
t

0
2
4
6
8
10
12

R
atings

6

0
2
4
6
8
10
12

R
atings

7

0
2
4
6
8
10
12

R
atings

8

0
2
4
6
8
10
12

R
atings

9

  3
_3_00(1)

  8
_3_00(2)

  1
0_4_00(3)

  1
7_10_00(4)

  3
_3_00(1)

  8
_3_00(2)

  1
0_4_00(3)

  1
7_10_00(4)

0
2
4
6
8
10
12

R
atings

Figure 1.   Impact of herbicide treatments applied aeri-
ally to P. velutina plants of two sizes. Assessments were 
determined using the following ranking system: 10 = 
normal growth, 9 = tip curling, 8 = deformed unusual 
growth, 7 = necrotic spots and yellowing on tip leaves, 
6 = tip death, 5 = general yellowing, 4 = stem death 
<20 cm from tip, 3 = stem death >20 cm from tip, 
2 = total stem death, 1 = death of plant. Treatments 
described in Table 1. P. velutina was treated once and 
assessed four times.

Figure 2.   Herbicide effect on P. velutina in three 
habitat areas. Rating increments are as for Figure 1. 
Treatments described in Table 1.
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DISCUSSION
Effi cacy of herbicide treatments differed between 
sites having contrasting soil moisture characteristics 
and plant size. The low water spray volume of 160 L 
ha-1 could have contributed to the poor response of 
mesquite to the glyphosate formulations.

The higher effi cacy of treatment 4, in habitat 3, 
compared with habitats 1 and 2 may be a result of the 
persistent high water table beneath the many fl ood 
channels in habitat 3 that promoted higher herbicide 
activity immediately following application. 

Experimentation on young plants sprayed in sum-
mer has indicated that plants whose root systems are 
continually exposed to rainfall events some weeks 
following application are less susceptible to triclopyr 
butoxyethyl ester based herbicides (Sparkes and Mid-
more unpublished data). It is possible that the greater 
effi cacy of triclopyr butoxyethyl ester reported in this 
study is in part due to lack of signifi cant rainfall for 
two months after treatment. Excessive rain events in 
late January and early March, after herbicide applica-
tion, are thought to enhance root growth and reduce 
treatment effi cacy. 

The two higher rates of the triclopyr + picloram 
formulations (treatments 1 and 2) produced similar 
results. However, living tissue was present at the 
base of large plants at the fi nal assessment. This was 
particularly problematical for treatment 3 where there 
was no picloram present in the mix, thus excluding 
residual herbicidal activity.

Conditions for aerial spraying are ideal when 
autumn is accompanied by a high rainfall event im-
mediately prior to the planned time of herbicide appli-
cation. This together with adequate soil temperatures 
results in conditions suitable for starch storage. Higher 
activity of sap movement in the root zone during the 
autumn period promotes movement of herbicide into 
the root storage area. 

Herbicide labels now suggest that optimum control 
of many woody plants is obtained when photosynthate 
is moving towards the roots to build starch reserves 
that are then re-metabolised during spring to sustain 
spring bud burst (Monsanto Technotes 1984). Obser-
vations of regrowth in the glyphosate plots indicated 
that glyphosis, in the form of stunted and deformed 
buds, occurred over a period of 18 months from 
spraying. 

In determining an appropriate time to treat P. 
velutina, Wilson (1973) suggested that mesquite trees 
possessing many maturing pods had a lower concen-
tration of total available carbohydrates in the roots 
than did trees with relatively few or no pods. Thus the 
available time window to conduct spraying operations 
in the reproductive phase of growth is limited and dif-
fi cult to determine. Determining total non-structural 
carbohydrate movement to establish the direction of 
translocation may be a more appropriate methodology 
for Australian conditions, than trying to adapt ‘fi xed 
windows of opportune time’ that have been determined 
in the USA for P. glandulosa Torr.

As in this experiment, foliar spraying of pyridine 
herbicides such as picloram and triclopyr is likely to 
be most effective in controlling mesquite in autumn 
when starch reserves are being accumulated in the 
roots, when reproductive events have been completed 
and root growth is minimal.
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