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1. Introduction and Background 
 

Neem (Azadirachta indica) has a long history of being 
used as a medicinal plant throughout Asia for its anti-
bacterial, anti-fungal and insect repellent qualities. As a 
result, it has been extensively transported and planted 
throughout Southeast Asia, the Pacific Islands, Australia, 
South and Central America, the Caribbean, sub-Saharan 
Africa, and the Middle East (Biosecurity Queensland, 
2016). Failed attempts at developing a neem industry in 
Northern Australia, and inappropriate plantings in 
gardens and communities, have resulted in the rapid 
spread and establishment of neem, causing detrimental 
impacts to terrestrial and riparian ecosystems, 
agricultural production and cultural sites across 
Northern Australia. Once planted as a shade tree in 
many Kimberley communities, it is now an insidious and 
high-risk weed to Kimberley bushland, wetlands, rivers 
and threatened ecological communities (e.g. the 
endangered monsoon vine thickets of the Dampier 
Peninsula and the restricted, priority ecosystem, Cable 
Beach Ghost Gum).  It is widely recognised as a priority 
weed across the region.  

In August 2019, during the preparation of this report, 
and after much lobbying by environmental, agricultural 
and community groups, the Western Australian 
Government declared neem a pest under the 
Biosecurity Agriculture and Management Act (2007). 
This report comes at a pivotal time when pastoralists 
and other land managers can now access subsidies to 
undertake control work for neem. It is hoped that this 
report will provide some guidance to those seeking 
safer, more effective, efficient and environmentally 
friendly neem-control options. 

In recognition of the serious threat of neem to 
Kimberley agriculture, cultural sites and environment, 
and in the absence of a past legislative framework that 
prevented further introduction or provided government 
support to control the spread of neem in Western Australia, Environs Kimberley  (EK) developed the 
Interim Neem Management Plan for the Kimberley WA (Beames, Pickard and Hamaguchi, 2017). 
Through this project EK engaged stakeholders, including land managers, community groups, 
Aboriginal rangers, WA State Government departments and local government representatives in 
discussions to improve available information about neem and its management in the Kimberley.  

Through this process it was established that, while neem had been spread to many towns, 
communities and roadsides in the Kimberley and was emerging as a serious problem, there was little 

Figure 1 Neem (a) fruit and (b) flowers. Images: L. Beames 
and D. Pasfield. 
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consensus about the best methods for controlling it (figure 2). Many weed control operators 
observed that control methods were unreliably effective or difficult in the remote Kimberley terrain 
and tropical seasons. 

A new method using dry herbicide capsule technology had been designed and produced on a trial 
basis through BioHerbicides Australia, an agriculture technology company affiliated with the 
University of Queensland. This was highlighted in the Interim Management Plan as an option worth 
exploring to improve the management of neem in the Kimberley. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In 2018, to provide for more effective and efficient weed control and enable Kimberley stakeholders 
to better address the growing neem problem, Environs Kimberley worked with project partners to 
undertake a weed control trial near Broome. The trial was designed to compare existing methods 
(cut and paste, basal barking) and the new herbicide capsules (drill and pill method) and measure 
the effectiveness of each method in killing neem, the effort expended and management cost. We 
also compared the relative occupational health and safety risks.  

Figure 2. Stakeholder response regarding the effectiveness of various Neem control 
methods (from the Interim Neem Management Plan, Beames et al., 2017). 
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The neem control trial involved the following activities: 

 Neem control trials with new dry herbicide capsule technology 
 Engagement, training and education with new and existing neem project partners  
 Raising awareness of neem through science, education and media 
 Gathering support for the development of the Kimberley Weed Network  
 Expanding the known data points for neem infestations around the Broome area. 

 

2. Trialling New Technology 
 

Environs Kimberley coordinated the trial, with support and input from Nyamba Buru Yawuru Country 
Managers, Yawuru Rangers (Department of Biodiversity Conservation and Attractions), Society for 
Kimberley Indigenous Plants and Animals, and community members.  

The trial was approved under a field trial agreement between Environs Kimberley and the 
manufacturer, BioHerbicides Australia, and was approved by the Australian Pesticides and 
Veterinary Medicines Authority (APVMA) under a Permit To Allow The Conduct Of Small-Scale Trials 
With Agvet Chemicals; permit number: PER 7250. There were no additional permits required by the 
State of Western Australia.  

 

About drill and pill technology: 

BioHerbicides Australia (BHA) created the capsule technology to deliver dieback pathogens for 
controlling parkinsonia (Parkinsonia aculeata). The Di-Bak Parkinsonia capsules were developed 
over 15 years by researchers at the University of Queensland and trialled with many different groups 
before being officially launched onto the market in May 2019.  

Figure 3. Neem trial team members: Jessica Miller, Preston Cox, Jeffrey Foy, Pius Gregory, Eduardo Maher and Curtis 
Robinson. Missing from photo: Donna Foy, Johani Mamid, Vaughn Lee, Michael Wysong.    Image: D. Foy. 
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For Di-Bak, the pathogen-filled capsules are inserted into drilled holes in the trunk where the tree’s 
cambium layer breaks down the water-soluble cellulose capsule and transports the pathogens 
throughout the tree. BHA realised the potential of the technology to also deliver dry herbicides into 
the cambium layer and throughout the tree. This trial conducted on neem in the Kimberley only 
used the herbicide capsules, not the Di-Bak capsules.  

BHA recommend inserting capsules at a depth of approximately 4 cm (or 1.5 inches), and sealing the 
hole afterward with a wooden dowel plug. The plug must be secure and the holes 8 mm diameter, to 
ensure an airtight seal for the capsule. The capsules are to be inserted using an ordinary cordless 
drill or with a specially designed applicator tool, which can fit over 30 capsules and plugs. The 
applicator increases the speed and consistency of depth that capsules can be applied and is 
particularly useful in dense, mature neem infestations. 

The applicator tool was not used in the trial, partly so that we could test out a cheaper method 
accessible to most users, and also because we did not have enough applicators available for all the 
teams to use at the same time. The cordless drill provided the same action but may have increased 
the application time slightly. 

One of the advantages of using the drill and pill method rather than spraying or pasting wet chemical 
is that the dosage is administered directly into the tree, making leakage (or drift) into the 
environment minimal. It can be applied under almost any weather conditions, whereas wind, 
temperature, humidity and rain often affect the efficacy of other herbicide control methods. There is 
also less likelihood of operators being exposed to chemicals, so personal protective equipment (PPE) 
required for handling and application of dry herbicide capsules can be reviewed.  

 

Location: 

The trial site, a 35-hectare property on Lawrence Rd, Coconut Wells, WA (figure 4) was selected as it 
contained a significant number of mature neem trees and was close to Broome. The residents were 
supportive of the trial and interested in helping test out the new method. They had previously tried 
many methods of removing neem and had met with little success. They had also investigated the 
feasibility of a large weed control project by contractors, but it was prohibitively expensive. The area 
had been used from the 1960s as a nursery for propagating plants, including neem, which were 
given away or sold as shade trees. Because of the area’s long history with neem, the now well-
established mature populations have become a primary source population of neem seed invading 
the local natural environments.  

 

Figure 4. Trial site location, 25 km north of Broome, WA. 
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Herbicides selected for trial: 

A range of dry herbicide options were selected for the capsules to be used in this drill and pill trial on 
Kimberley neem, all of which were non-residual herbicides commonly used to control weeds (figure 
5). The herbicides are already approved in Australia and available on the market in other forms (both 
wet and dry). These include Glyphosate, Triclopyr and Picloram blend, Metsulfuron Methyl, 
Imazapyr, Tebuthiuron and Hexazinone. The chemical is usually blended with a filler product to assist 
water intake and solubility of the active agent.  

More information on the products can be obtained by contacting BioHerbicides Australia directly. 

Application rates and methods were designed after detailed discussions with the manufacturer and 
consultation with weed experts, including John Szymanski, members of the Society for Kimberley 
Indigenous Plants and Animals, Environs Kimberley staff, and experts from North Regional TAFE. 

 

 

 

 

 

 

 

 
2.1 Trial Design 
2.1.1 Objectives and Scope 
 

Compare four different herbicides delivered through capsule (drill and pill) method, with traditional 
cut and paste and basal bark methods, by measuring: 

 Mortality rates of target neem trees  
 Time and cost based on estimations of $/tree and time/tree. 
 Ease of use and preference of methods based on survey of participating weed managers 

 

2.1.2 Design Type  
 

Three replicate treatment blocks were selected across the site, with 50 m buffers between blocks. 
Each block contained seven treatments, as listed below in table 1. Within each treatment 10 trees 
were treated.  

Treatment rates were calculated according to the circumference of the trees at 30 cm height. All 
treatment blocks were similar, with largely consistent, environmental variables, such as life-form 
structure, gradient, soil, groundcover etc. The seven dry herbicide treatments were undertaken in 

Figure 5.  Glyphosate and Imazapyr capsules, and pink wooden dowel plugs. Images: J Miller. 
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seven discreet areas within the three treatment blocks. This ensured applications were simple and 
practicable and that there was reduced opportunity for contamination between treatments, while 
allowing for more efficient and accurate monitoring. 

All trees were treated at the same time (over three days). 

 

2.1.3 Treatments, Controls and Application Rates 
 

Treatment 
number 

Herbicide Method Application rate 

T1 Glyphosate Capsule (dry 
powder/granules) 

1 capsule per 4 cm (or 1.5 inch) deep hole, evenly 
spaced every 10 cm around circumference. (i.e. a 
tree with 20-29 cm circumference has 3 capsules, 
while a tree of 30-39 cm circumference has four 
capsules). 

T2 Triclopyr +Picloram  Capsule (dry 
powder/granules) 

1 capsule per 4 cm deep hole, evenly spaced every 
10 cm around circumference.  

T3 Metsulfuron Methyl Capsule (dry 
powder/granules) 

1 capsule per 4 cm deep hole, evenly spaced every 
10 cm around circumference.  

T4 Imazapyr Capsule (dry 
powder/granules) 

1 capsule per 4 cm deep hole, evenly spaced every 
10 cm around circumference. 

T5 Access [Triclopyr + 
Picloram] + Diesel  
(industry standard 
reference treatment) 

Cut and paste (wet 
chemical on cut 
stump) 

1:60 L (enough to saturate stump) 

T6 Access [Triclopyr + 
Picloram] + Diesel  
(industry standard 
reference treatment) 

Basal bark (remove 
bark around lower 
stem and paste 
with wet chemical) 

1:60 L (enough to saturate 1 inch strip around trunk) 
 
 

T7 Nil (control 
treatment) 

 

n/a n/a 

 

Table 1. Description of each treatment type, method and application rate. 
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2.1.4 Variables 
 

The six variables measured in the trial included tree mortality rate, treatment time, amount of 
product used, cost of the treatment and ease of use and preference. These variables were measured 
as described below: 

Variable Name 
 

Unit Description 

Tree mortality rate Mortality stage per 
individual  

Assessing whether the tree appeared to be dead 
based on crown loss and colouration.  
 

Time taken on each treatment 
 

Minutes To be used for estimating number of trees 
controllable per day/per hour/per person. 

Amount of product used for each 
treatment 
 

Millilitres or 
number of capsules 

Amount of product used in each tree (millilitres 
for wet chemical solution or number of 
capsules). 

Cost Dollars per millilitre 
or capsule 

Cost of different chemicals to treat one tree, 
using the average number of capsules or 
millilitres of chemical used per treatment type. 

Ease of use and preference of 
methods 

Qualitative Participating weed managers were asked their 
preference for the different methods and 
reasons why 

 

Table 2. Description of variables measured in the pilot trial. 

 
2.2 Occupational Health and Safety 
 

With the technology being so new, and the use of other high-risk equipment such as chainsaws, 
Environs Kimberley worked with the Yawuru Country Managers and Yawuru Rangers to develop a 
risk assessment (job safety analysis) system that addressed potential safety concerns. This included a 
daily site induction and group discussion to identify the risks and mitigation methods, and a sign-in 
form for everyone taking part in the trial.  

Some of the challenges included heat, safety, mosquitoes and other biting insects, safe use of 
equipment in dense vegetation, communication between trial participants spread across a large 
area, and a lack of oil-soluble dye for wet chemical application (which hampers the ability of 
operators to check whether each tree has been treated). 

The job safety analysis was based on a system already in use at Nyamba Buru Yawuru and proved 
very effective.  

 

2.3 Trial Implementation 
 

A team of ten people worked to complete the treatment over three days in April 2018. For safe and 
effective application, most methods require two operators working in partnership. For consistency, 
operators were divided into teams of two. 
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Each morning everyone received a site induction and refresher training in the methods and 
protocols to be used during the day. Because of the hot weather we started in the cooler early 
mornings and worked for half or three-quarter days to minimise the risk of heat exhaustion and 
injury. 

Treatment block locations and individual trees were marked out prior to treatment (figure 6), and 
assigned a treatment type. Treatments were allocated randomly within blocks, with a diversity of 
environmental variables and size classes. Trees were a minimum 5 cm diameter at breast height 
(dbh). Treatment blocks across the site were relatively homogenous in nature, as were treatment 
locations within blocks. All were located on a mid, west-facing slope. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2.3.1 Application methods 
 

Chainsaw cut and paste: The first operator used the chainsaw and managed the equipment. Each 
stump was cut at 30 cm above ground or lower, ensuring there were no branches left growing out 
underneath the treatment level. The secondary operator supervised the safety of the operation and 
spotted for the chainsaw operator, then immediately applied chemical to the cut stump and took 
notes on the data sheet. 

Basal bark: The first operator used a machete to cut into the bark around the circumference of each 
tree at a height of approximately 30 cm above ground, ensuring no branches were below treatment 
level. The second operator stood at a safe distance and then, once the used bark had been exposed, 
used a chemical laboratory bottle with the Diesel and Access mix to saturate the stem all the way 
around the trunk. The second operator also recorded the data.  

Figure 6. Neem trees marked and ready for treatment during the trial. Image: J. Miller. 
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Drill and pill (Capsule): The first operator used the cordless drill to drill 4cm into the tree and insert 
the capsules and plugs. The second operator assisted in holding equipment and taking notes on the 
data sheet.  

 

2.4 Data collection and monitoring  
 

During the treatment days, time taken and ease-of-use indices were measured. 

Each tree was monitored once every two weeks for the first six weeks, and then monthly up to 
twelve months following the trial. Notes were taken on rate of death and health, based on leaf 
colour and cover (refer to table 2) as well as other factors that might affect results.  

Photo point monitoring stations were set up in four locations, with data collected during each tree-
monitoring event.  

One person undertook the majority of data collection, and others were trained in monitoring 
protocols, having their data checked by the same primary collector.  

 

2.5 Results 
2.5.1 Efficacy  
 

There was large variation in the effectiveness of the different poisons and applications at monitoring 
intervals (figure 8).  

 The Metsulfuron capsules achieved a 100% kill at 2 months with no regrowth detected 
during the observation period.  

 Access (Triclopyr and Picloram) applied via cut and paste was equally effective at two and 
twelve months, though there was some apparent regrowth at 4 months.  

 Imazapyr capsules achieved a 97% knockdown at the twelve-month period, though it had 
achieved less than 50% kill at the four-month monitoring point. This was significantly lower 
than any other method.  

 The remaining methods, using Glyphosate capsules, Access capsules, and basal barking with 
Access and diesel, all achieved a similar knockdown rate at twelve months, ranging from 
83% to 87%. 

 Current industry standard methods, i.e. cut and paste and basal barking with Triclopyr and 
Picloram, were highly effective at the two-month monitoring point, achieving a 100% and 
97% knockdown respectively. Some of the trees treated by these methods showed some 
signs of re-shooting, but those that had been cut and pasted died within twelve months of 
treatment. 

 14% of trees that were basal barked were alive at the twelve-month monitoring point.  

Drill and pill method with dry herbicide capsules of Metsulfuron, Triclopyr and Picloram, Imazapyr 
and Glyphosate compares favourably to both standard methods at twelve months, with Mesulfuron 
drill and pill standing out as the most effective method.  
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A)  

B)  

C)  

D)  

F)  

A)  

E) Figure 7. Trial implementation. A) Eduardo Maher using 
a drill to insert capsules, B) Vaughn Lee treating a basal 
bark tree with Access+Diesel, C) Johani Mamid cutting 
down Neems for the cut and paste method, D) freshly 
cut stumps, E) flag identifying cut paste site, F) Michael 
Wysong basal barking a tree for treatment with 
Access+Diesel. Images: J. Miller. 
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Figure 8. Graph showing deathly appearance of mature neem at two, four and twelve months after treatment. Y-axis = 
% of trees appearing dead (thirty trees were treated for each application method). X-axis= Chemical name and 
treatment method. Note: Deathly appearance is based on an assessment of leaf cover and colour. All those appearing 
dead displayed either 100% brown leaves for a number of successive monitoring events or had dropped all leaves. 

 
2.5.2 Photo Point Monitoring 
 

Treatment block 1:  In this Glyphosate capsule treatment (figure 9a and b), brown trees indicate the 
majority of treated trees; however, some Glyphosate trees did re-grow green leaves after initially 
reacting the treatment. Glyphosate is not typically considered an effective herbicide for control of 
neem using traditional basal bark or cut and paste methods.  

Figure 9a. Before treatment — April 2018    Figure 9b.        At four months — August 2018 
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Treatment block 2:  In this Triclopyr+Picloram capsule treatment (figure 10a and b) treated trees in 
middle of the frame were all leafless and brown at four months. 

Figure 10a. Before treatment — April 2018                     Figure 10b.                At four months — August 2018  

 

2.5.3 Efficiency 
 

Product volume and estimated cost comparison: The average tree treated by capsule required 4 
capsules, compared with 25 ml for cut and paste and 25 ml for basal bark (table 3).  

The above numbers do not take into account any extra capsules that may have been lost or 
damaged during the trial, or any chemical spillage. More losses were likely while many operators 
were still learning how to manage and apply the treatments and navigate the setup of the control 
sites. It should be noted that the low number of trees treated (30 each in the case of cut and paste 
and basal bark), render the total amounts of chemical used per tree a little uncertain, generally 
because such a small amount out of the larger containers was used. A larger sample across different 
size classes of tree would provide a more reliable comparison of wet product against capsules. 

 

Method Average tree 
circumference 
(cm) 

Amount of 
product 
used per 
tree 

Total amount active 
ingredient 

Estimated 
cost per tree 
($) 

Time per 
tree 
(mins) 

Prep. 
time per 
day 
(mins) 

Capsules  34 4 capsules 1000mg Glyphosate; 
480mg Triclopyr/160g 
Picloram; 1050mg 
Imazapyr; or 792mg 
Metsulfuron Methyl  

1.32 2.3 10 

Cut and 
paste 

36 25 ml * 0.5 ml Access + 24.5 ml 
Diesel 

0.11  
(0.07 + 0.04) ^ 

1.5ʶ 25 

Basal 
bark 

37 25 ml * 0.5 ml Access + 24.5 ml 
Diesel 

0.11  
(0.07 + 0.04) ^ 

2.7 30 

* amount of liquid product used was measured on day 1 (i.e. Block 1) 
^ Based on $135 for 1 L Access. Current price of Diesel in Broome $1.72 /L at time of publication. 
ʶ Trees with a larger dbh take much longer to cut down. A trial comparing mortality, time and cost 
across different size classes would likely yield different results. 

 

 

Table 3. Average cost and time efficiency of drill and pill, cut and paste and basal bark methods. 
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Time efficiency:  On average it took 1.5 minutes per tree using the cut and paste methodology, 2.7 
minutes using the basal bark technique, and 2.3 minutes using the drill and pill method (table 3).  

The first basal bark session took longer than normal because the equipment was not functioning 
properly, which increased the average time for this method.  

Estimated preparation time was longest for the basal bark methods, which required the mixing of 
chemicals and preparation of PPE. Prep time for the cut and paste methodology came next, because 
of the sharpening and fuelling of the chainsaw and use of additional PPE. The capsule method was 
the quickest to prepare. This estimate does not take into account longer-term maintenance of 
chainsaws, drills and bits and battery charging for the drill etc. 

Cost: On average, cut and paste and basal barking cost 11 cents per tree and the capsule method 
$1.32. 

This does not take into account initial costs of equipment (i.e drill and chainsaw), where basal bark 
would be the cheapest to set up, followed by capsule method and then cut and paste. 

 

2.5.4  Ease of Use 
 

After the trial we asked the participants their opinion about the ease of use of each method through 
unstructured questions. All participants concluded that the capsule method was by far the easiest 
method because of the: 

 simplicity of setup 
 less physically demanding application 
 minimised PPE requirements (table 4), especially important during the hot weather 

experienced in the Kimberley 
 minimised OHS risk from not having to mix chemicals, use chainsaws or machetes 
 minimised training compared to chainsaw and chemical handling training requirements 
 minimised risk of chemicals affecting other plants/organisms in the environment because of 

its direct application into the tree. 

Participants wanted to see the results of the trial before fully adopting the method. Most of them 
saw drill and pill as a useful method to be used in conjunction with the other methods. 

 

Method Personal Protective Equipment Required (PPE) in addition to standard field gear 

drill and pill  Gloves 
Cut and paste Chaps, gloves, glasses, face shield, helmet, ear protection and long shirt, chems gloves 

Basal bark Chems spray suit (ideal), spray mask, goggles, chems gloves 

 

Table 4.  Personal Protective Equipment required (PPE) for each method in addition to standard field gear (i.e. boots, 
long pants, work shirt and hat) 
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2.6 Evaluation 
2.6.1 Limitations 
 

A number of limitations that should be considered when evaluating the results of this trial.  

1. Given limited resources, the trial was run on a small set of trees and over a short timeframe. 
Additional monitoring will occur at the site to observe recovery of the treated trees after the 
wet season, not included in these results. 
 

2. There was variation in the application of all methods. Team members were experienced 
weed managers and trained in the techniques, however the composition of the teams varied 
between days. 
 

3. The small number of trial days may have meant there was insufficient time for all users to 
refine their method of application. For the drill and pill method, there was variation in the 
depth of the hole. Future standardisation could be to use a piece of plastic tubing over the 
drill bit or a counter-sinking bit tool to guide the depth of hole. 
 

4. Most of our trees were between 5 cm and 20 cm dbh, with only a few larger trees available. 
Although our design did not rely on having an even distribution of size classes, it would still 
be prudent to test the methods, time spent and application rates on larger trees.  

 

2.6.2 Discussion 
 

After twelve months of monitoring it is observed that the drill and pill method using Metsulfuron 
and the cut and paste method using Triclopyr and Picloram were the most effective methods of 
control for neem, followed by drill and pill of Imazapyr capsules. Other trialled methods all achieved 
similar rates of mortality at twelve months.  

Metsulfuron affects the foliage and roots of plants, making it ideal for woody weeds. Unlike other 
herbicides used here (i.e. Triclopyr and Picloram) it has only slight to moderate toxicity to birds, fish 
and mammals, and breaks downs quickly in the environment (refer to the Metsulfuron MSDS) 
making it less hazardous for use in natural ecosystems.  

Our limited cost comparison of the methods shows that at present the drill and pill capsule method 
is more expensive than the other methods. However, depending on the number of trees to be 
treated, it may not be an unreasonable cost. When taking into account the cost of training, safety 
equipment, machinery purchase and maintenance, the cost difference with the cut and paste 
methodology would be reduced. It should also be noted that the capsules used in this experiment 
were obtained under a trial agreement with BioHerbicides Australia, so eventual commercial costs 
may vary slightly. 

The methods were all similar in their efficiency in time per tree, with cut and paste the quickest in 
application, then drill and pill and then basal barking. In comparison, the drill and pill method 
required far less setup i.e. no mixing of chemicals and fuel or blade sharpening, and far less PPE to 
put on, take off, clean and store. 
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In terms of ease of use, the drill and pill method was identified as the easiest method by participants 
for a range of reasons. 

 Lower PPE requirements reduces the risk that operators will overheat in the hot and 
remote environments of the Kimberley.  

 The applicator or drill does not require formal training as does a chainsaw and 
poses far less occupational health and safety risk than both the machete and the 
chainsaw.  

 There is reduced risk of chemical exposure as the dry herbicides are contained 
safely within the capsule and not easily spilled like liquid or gel herbicides. This is 
particularly pertinent in the Kimberley where there is a tragic history of Aboriginal 
people being exposed to the toxic herbicide 245T (an ingredient in Agent Orange) 
whilst spraying weeds. 

 The lower risk of residual chemicals in the air, waterways and soils is significant, as 
much of the weed work in the Kimberley is done to improve natural ecosystems. 

The speed, low OHS risk and low PPE requirement, means that a small drill and pill kit (i.e. charged 
drill, capsules, plugs, gloves in a small lockable tool kit) could be securely kept within land managers’ 
cars for incidental weed management when they come across neem or other woody weed trees 
during their other works programs.  

The drill and pill method does have limitations: 

 Compared to the cut and paste method, both the drill and pill and basal barking methods 
leave the dead tree standing. This may require follow-up removal where there are concerns 
that falling trees may be a hazard. Cutting trees once they have died can be much harder 
work as the wood becomes tough and chainsaw blades can become blunt far more quickly. 

 Compared to both basal barking and cut and paste methods, the drill and pill method is 
limited only to large woody weeds (i.e. larger than 8cm dbh). It will need to be used in 
conjunction with basal barking and cut and paste of saplings and smaller trees.  

 

 

Figure 12. A trial Neem dropping leaves after capsule 
treatment. Image: J. Miller. 

Figure 11. Capsule container and the applicator tool with drill 
attached (not used in trial), ready for action. Image J. Miller.                                
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3. Summary and Recommendations 
 

We field trialled six different methods of neem control, including capsules containing four herbicides 
and two commonly used methods. The drill and pill method was very effective in killing neem, 
particularly when using Metsulfuron. The drill and pill method killed neem with equivalent speed, 
moderate cost, lower OHS risk and PPE requirements, and reduced opportunity for environmental 
contamination.  

It is a promising new weeding technology to be used in conjunction with basal barking and cut and 
paste. Although only trialled on neem it has some potential to be used successfully on other large 
woody weeds such as Parkinsonia aculeata, Leucaena leucocephala or Mimosa pigra.  

 

3.1 Recommendations 
 

We recommend further collaboration with Aboriginal ranger groups, pastoralists and other land 
managers, government departments, communities and research scientists. In particular: 

 Further research into effectiveness of different dry herbicide capsules and standardised 
application rates for neem and other woody weed species 

 Development of occupational health and safety procedures and environmental safety 
procedures for use of dry herbicide capsules 

 Identify what changes need to be applied to the Western Australian ’off-label’ permit system 
and communicate this to the WA Government so that operators can use drill and pill 
methodology to target non-declared woody weed species (e.g. coffee bush Leucaena 
leucocephala) 

 Raise awareness of this new method of weed control and the threat of neem and other 
woody weeds to the environment 

 Provide ‘how to’ guidelines for the drill and pill method to Aboriginal Rangers and other land 
managers in the Kimberley 

 Build skills and share knowledge with partners and the wider weed management community 
through the Kimberley Weed Network and other groups 

 Use the drill and pill method in conjunction with other methods for woody weed control. We 
recommend the three methods be used in the following circumstances: 
 

o Drill and pill: for incidental control of larger neem during other land management 
work, and for targeted control of large neem where there are no falling tree liability 
issues (i.e. not for use in populated areas or along walkways or camping areas) 

o Cut and paste: targeted removal of small to large trees where there are falling tree 
liability issues, or other reasons to immediately remove weed biomass 

o Basal bark: targeted control of small to large trees where there are no falling tree 
liability issues. 
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Fig. 13  Neem infestation in Broome. Image: L. Beames. 
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