
Background: The Incision Point Application (IPA) method is a calibrated, clean, and efficient field 
technique for administering lethal herbicide doses directly to the exposed vascular systems of invasive 
woody species.  The IPA technique is a refinement of the more traditional “frill cut” or “hack-n-squirt” 
basal application methods by minimizing the cutting action to small incisions around the base of the 
tree at equidistant points, less than a complete girdle.  It also precisely delivers known amounts of 
herbicide to each incision.  This technique utilizes a small, sharp implement (e.g. a hatchet) for making 
the incision and either a veterinary draw-off syringe or calibrated dropper (Fig.1) for metering the 
herbicide.  Knowing the most effective herbicides for each target species optimizes the IPA technique 
with the smallest lethal dose, allowing applicators to carry less weight into the field and leave the 
smallest chemical footprint in the environment.

Figure 1: Species herbicide trial equipment 

Methods:
Treatment:
• Label 16 or 20 trees of relatively uniform circumference and measure and record each trunk 

circumference at 50cm from soil surface.
• Sort tree numbers by circumference size from smallest to largest and group into blocks of 4 starting 

with the smallest. Randomly assign one of the four herbicide treatments to each of the trees per 
block. Label trees with assigned herbicide.

• Use ‘matrix of tree circumference with matching incision treatments’ (Leary, 2010) to determine cuts 
per tree for each trial (based on size range of trial trees).

• Make cuts at equidistant points around the base of the trunk, approximately 20-50cm above the soil 
surface. All trees in a trial receive the same number of cuts. Administer 0.5 ml of herbicide 
concentrate to each cut.

Monitoring: 
• Record canopy defoliation ratings every 90-100 days for 

up to 3 years.
• Visually subdivide leaf canopy into four equal quadrants. 

These designations can be arbitrary and different for 
each tree. 

• Visually rank each quadrant 1-4  for level of defoliation 
for a total of four rank values for each tree unit (Fig. 2). 
100% defoliation and ultimately complete cambium 
death (checking for dead tissue), were used as measures 
of efficacy.

Results: Aminopyralid and Imazapyr had superior performance compared to Glyphosate and Triclopyr (Fig. 
3).  For all species where an herbicide was identified as effective, one (or in some cases both) of these two 
active ingredients was either the most, or second most effective. It was not uncommon to observe 
apparently ineffective treatments after 100 days, but that ranked as effective at 200-300 days after 
treatment. No herbicide was effective enough to recommend for: Acacia confusa, Citharexylum caudatum
or Syzygium cumini.  In the case of Syzygium cumini, results from two separate trials were inconsistent, 
and death was only observed in the smallest of trees. There was no effect for Corymbia citriodora at the 
dose given during the trial. Effective cut spacing for most species was between 15 and 25 cm.

IPA operational control: OANRP now uses the IPA technique operationally for control of Toona ciliata and 
Grevillea robusta across large portions of managed areas. As an example, Figure 4 illustrates four 
individual days of control efforts for these two targets within a fenced management unit. Area controlled 
is highly influenced by target density. Quantities of herbicide used per target are remarkably low. 

Figure 4: IPA Operational treatment example, Kaluaa, Oahu

Ideal IPA hatchet cut 12 cuts in S. cumini trial, 
however only 1 of 20     

trees died after 481 days

Surrounding native understory 
and canopy of treated             

tree remain in good health

Callusing and aerial 
roots in response to 
triclopyr treatment

Abstract: Hawaii hosts a wide array of non-native, woody trees, that are considered to be invasive pests 
which threaten the integrity of delicate native ecosystems and adversely impact watershed health.  The 
Oahu Army Natural Resource Program (OANRP) is tasked with conducting habitat restoration to support 
endangered species protection, and to this end conducts hundreds of hours of weed removal annually.  
OANRP’s default control method uses a 20% dilution of a triclopyr product in biodiesel, applied with or 
without cuts to the basal area of woody tree weeds.  Anecdotally, this technique is mostly successful at 
killing target species, but applications are un-calibrated; high doses may mask mediocre results. To 
identify more efficient and effective control techniques for invasive trees, trials were installed on 
Oahu in 2010 to examine the efficacy of low doses of four active ingredients (imazapyr, 
aminopyralid, glyphosate, and triclopyr).  The treatment technique, Incision Point Application (IPA), 
involves making discrete, regularly spaced cuts around the trunk of a tree, and applying a measured 
amount of undiluted herbicide to each cut.  Treated trees were monitored for up to two years.  
Performance was measured by recording defoliation and cambium health over time.  Surprisingly, 
triclopyr was the least effective product tested.  Imazapyr exhibited the greatest success, providing the 
most effective control across the greatest number of species.  Using the results of these trials, OANRP 
has begun controlling canopy weeds across large acreages.  

Conclusions:
• IPA offers a measured, clean, cost effective, and efficient field technique for administering lethal 

doses to invasive woody species.
• Conducting IPA herbicide species trials, although a somewhat long-term (ideally 2 years) 

commitment, are an important step in determining effective herbicide and dose rate for effective 
control of target species throughout the Hawaiian islands.

• Imazpyr and Aminopyralid are two herbicides that field managers should consider stocking in their 
herbicide supply for control with the IPA method. 

Above photo: Slope with 
defoliated G. robusta. The speed 
of control with IPA allows for 
greater landscape weed 
management.

Above photos: Operational gear 
continues to evolve as tools are 
field tested.

Above photo: Defoliated G. robusta
(right) next to a healthy Acacia koa (left). 
Aminopyralid is known for efficacy on 
Fabaceae, and therefore nearly all area 
treated on day 4 (Fig. 4) was monitored 
for non-target effects to A. koa, a native 
hardwood Fabaceae. No non-target 
effects were observed to A. koa, 
however a single Alyxia stellata wraped
around a treated G. robusta died.
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Species
Days after 
treatment

TCP GLY AMP IMZ Recommended Treatment
# 100% 

defoliated/ 
# dead

# 100% 
defoliated/ 

# dead

# 100% 
defoliated/ 

# dead

# 100% 
defoliated/ 

# dead Herbicide 
Cut spacing 
(0.5ml/cut)

Acacia confusa (n=16)*      
Fabaceae 916 0/0 0/0 2/0 0/0

Fraxinus uhdei (n=20)
Oleaceae 305 0/0 0/0 2/1 3/2 IMZ 15cm-20cm

AMP 15cm
Araucaria columnaris (n=20) 
Araurcariaceae 640 0/0 1/0 5/1 2/2 AMP 15cm

IMZ 15cm
Ardisia elliptica (n=20) 
Myrsinaceae 481 0/0 0/0 1/0 5/5 IMZ 15-20cm

Callitris columellaris (n=20)   
Cupressaceae 430 0/0 2/unk 2/unk 0/0 GLY 15cm

AMP 15cm
Casuarina glauca (n=20)   
Casuarinaceae 430 2/2 0/0 2/2 0/0 AMP 10cm

TCP 10cm
Citharexylum caudatum (n=20)* 
Verbenaceae 333 0/0 0/0 0/0 1/0

Coffea arabica (n=20)     
Rubiaceae 640 1/0 0/0 1/0 5/4 IMZ 25cm

Cordia alliodora (n=20)   
Boraginaceae 669 2/0 0/0 1/0 2/0 IMZ 15-20cm

Corymbia citriodora (n=20) **  
Myrtaceae 343 0/0 0/0 0/0 0/0

Cryptomeria japonica (n=20)   
Cupressaceae 580 0/0 5/5 5/5 0/0 AMP 20cm

GLY 20cm
Elaeocarpus grandis (n=20) 
Elaeocarpaceae 454 0/0 0/0 0/0 3/2 IMZ 20cm

Fraxinus uhdei (n=20)        
Oleaceae 640 2/1 0/0 1/0 5/4 IMZ 15-20cm

Grevillea robusta (n=16)   
Proteaceae 785 4/4 n/a 4/4 4/3

AMP 25cm
TCP 25cm
IMZ 20cm

Heliocarpus popayenensis (n=20)   
Tiliaceae 305 1/0 1/0 2/2 4/4 IMZ 20cm

AMP 20cm
Leptospermum scoparium (n=20)   
Myrtaceae 453 0/0 5/4 1/1 5/5 IMZ 25cm

GLY 20cm
Leucaena leucocephala (n=16)   
Fabaceae 513 0/0 0/0 4/4 0/0 AMP 20cm

Melaleuca quinquenervia (n=20)   
Myrtaceae 453 0/0 1/1 4/4 5/5 IMZ 25cm

AMP 10cm
Morella faya (n=20)       
Myricaceae 580 1/0 2/2 5/4 5/4 IMZ 15-20cm

AMP 15-20cm
Pimenta dioica (n=20)     
Myrtaceae 641 0/0 0/0 3/3 5/4 IMZ 15-20cm

AMP 15-20cm
Psidium guajava (n=20)   
Myrtaceae 563 1/1 2/0 1/0 4/2 IMZ 25cm

Schefflera actinophylla (n=16)   
Araliaceae 435 0/0 4/4 4/4 4/4

GLY 10-15cm
IMZ 10-15cm
AMP 10-15cm

Schinus terebinthifolius (n=16)   
Anacardiaceae 559 1/0 1/0 4/3 4/3 IMZ 5-10cm

AMP 5-10cm
Spathodea campanulata (n=16)   
Bignoniaceae 531 0/0 0/0 1/1 4/3 IMZ 20cm

Syzygium cumini (n=20) ** 481 1/1 0/0 0/0 1/0
Syzygium cumini (n=16) **  
Myrtaceae 443 0/0 0/0 0/0 1/1

Toona ciliata (n=16)       
Meliaceae 916 4/3 0/0 1/0 4/4 IMZ 15cm

TCP 15cm
Trema orientalis (n=20)     
Ulmaceae 461 1/1 2/2 4/4 4/4 IMZ 15-20cm

AMP 15-20cm
Total species adequately controlled with active 
ingredient 3 4 15 20

*re-trial with best herbicide to determine dosing
**re-trial all herbicides with higher dosing

Target Total 
targets

Total mL
herbicide

Avg. 
mL/target

Person 
hours

Day 1 T. ciliata 904 770 .85 15

Day 2 T. ciliata 782 1040 1.7 15

Day 3 G. robusta 450 1460 3.2 20

Day 4 G. robusta 373 825 2.2 21

1- 100% defoliation (no intact leaves, unless fully necrotic and desiccated)
2- >50% defoliation (even if a single leaf is present in the canopy, up to 99% defoliation)
3- <50% defoliation (mostly intact canopy with observable defoliation and/or necrosis)
4- 0% defoliation  (no observable defoliation)

Figure 2: Canopy defoliation rating system:
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Figure 3: Active Ingredient (A.I.) efficacy summary. Triclopyr= TCP (red), Glyphosate=GLY (beige), 
Aminopyralid= AMP (brown), Imazapyr=IMZ (green). Results are for days after treatment given in column 2. 
Best performing herbicide for each species is bolded, and second best is in italics. Recommended cut 
spacing was made by dividing the circumference of the largest tree(s) effectively controlled by the number 
of cuts administered in that species trial. 

http://www.ctahr.hawaii.edu/oc/freepubs/pdf/WC-11.pdf

	Slide Number 1

