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APPENDIX 1-5: SUMMER 2010 PSIDIUM CATTLEIANUM CONTROL AT KAHANAHAIKI: 
CLEARCUT AND CHIPPER PROJECT  

 
Summer 2010 Psidium cattleianum Control at Kahanahaiki: 

Clearcut and Chipper Project 
 
Background  
 
Site Description: 
Maile Flats encompasses the southern end of the Kahanahaiki exclosure.  Located at the head of the 
Kahanahaiki sub-valley within Makua Valley, Maile Flats has gentle topography.  The area slopes from 
south to north, from the top-most part of C-ridge to waterfalls dividing the Flats from Kahanahaiki gulch 
proper.  There are two small, north-south running gulches in Maile Flats, which become increasing 
shallow to the south, until they are small depressions.  The southern end of Maile Flats has large patches 
of native-dominated, diverse, mesic forest.  The northern end of Maile Flats is more weedy, with large 
stands of dense P. cattleianum monocultures in the area between the two gulches.  Other major canopy 
weeds include Schinus terebinthifolius and Grevillea robusta.  Schinus terebinthifolius is abundant along 
the fencelines dividing Maile Flats from Pahole on the east and Makua on the west.  The Maile Flats area 
is divided into six Weed Control Areas (WCAs).  The boundaries of these WCAs are delineated by fences 
and three access trails; the orange trail runs north/south, and bisects Maile Flats.  The pink and blue trails 
run east/west, cutting the area into six similarly shaped parts.  There are several rare plant sites in Maile 
Flats; most are reintroductions.  At the northern tip of Maile Flats is a wild Cenchrus agrimonioides var. 
agrimonioides site, and on the west fenceline is a large C. agrimonioides reintroduction.  Additional C. 
agrimonioides have been found on trails, likely dispersed accidentally by staff or perhaps Erckel’s 
francolins (Francolinus erckelli).  In the western gulch, there is a Cyanea superba subsp. superba 
reintroduction; in the eastern gulch are reintroductions of Schiedea nuttalii and Schiedea obovata.  There 
is a large population of Achatinella mustelina in Maile Flats.  Snail abundance is highest on the eastern 
and western perimeters of Maile Flats, but snails have been seen across all of the southern Flats. 
 
Psidium cattleianum: 
P. cattleianum is the dominant weed in Kahanahaiki.  It forms dense monocultures, grows quickly, has 
allelopathic properties, has delicious bird-dispersed fruit, and forms deep shade (PIER, 2010).  Few native 
species thrive in P. cattleianum stands, and it is not appropriate habitat for rare taxa.  Seeds remain viable 
in the soil for less than three months (Uowolo and Denslow, 2008).  P. cattleianum is susceptible to 
triclopyr (Garlon 4).  Staff have observed good incidence of control on P. cattleianum when treating lone 
trees or small stands.  Basal bark, girdle, or cut stump applications of Garlon are all effective, although 
basal bark treatment is less effective on trees over 3” in diameter.  Staff also observed poor control when 
some – but not all – P. cattleianum trees in large clonal stands were treated.    
 
Weed Control:   
Much weed control has been done in Maile Flats.  Staff efforts focused on sweeping the southern, native 
portion of the area for all weeds, while volunteer trips focused on P. cattleianum stands in the middle of 
Maile Flats.  Until now, southern Maile Flats has been a low priority for control, due to the P. cattleianum 
monocultures found there and low numbers of rare taxa.  Vegetation monitoring of the entire Kahanahaiki 
exclosure in 2009 demonstrated that alien vegetation cover in the canopy was 53.4%, close to the MIP 
goal of 50% or less alien vegetation cover.  To reach the MIP goal, weed control efforts had to be 
expanded into the weedier portions of the fence, such as northern Maile Flats.   
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Generally, OANRP prefers to reduce the amount of canopy weed cover removed at any one time so as to 
avoid changing light levels drastically.  Large light changes can be harmful to delicate rare taxa and can 
promote invasion by weedy pioneers.  However, given that selective P. cattleianum removal resulted in 
poor kill in monocultures, staff determined that a new strategy was needed.  Trials were conducted to 
establish the most effective method of controlling P. cattleianum monocultures and watch the response of 
native and alien plants to the creation of light gaps in Kahanahaiki.   
 
P. cattleianum Monoculture Control Trials: 
In 2002, staff installed a series of plots in Maile Flats to test control methods on P. cattleianum 
monocultures.  Each plot was 20x20m, and received a different treatment, detailed in the table below.   
 
Large Monoculture P. cattleianum Control Plot Description 
Plot Date Installed  Treatment 
Clearcut 5/9/2002 All non-natives cut down and treated with Garlon 4.  Only natives left 

standing. 
Selective 
Clearcut 

10/21/2002 Some non-native trees selected and treated with basal application of 
Garlon 4.  Remaining non-native trees all cut down.   

Basal 4/13/2002 All non-natives left standing and treated with a basal bark application of 
Garlon 4.   

Selective 
Basal 

4/13/2002 All non-natives left standing.  Most treated with a basal bark application 
of Garlon, but some selected to remain untreated and provide a canopy.   

Stripes 8/20/2002 Narrow rows of native and weedy trees alternating with wider rows of 
clearcut non-native trees.   

Koa Canopy/ 
Clearcut 

4/8/2002 All non-natives cut down and treated with Garlon 4.  Only natives left 
standing 

Chipper 3/6/2003 All non-natives cut down and treated with Garlon 4.  Slash chipped up 
and left in piles.   

 
All plots received some type of follow up weed control, but no common reintroductions were installed.  
No quantitative data was taken, photopoints were used, and detailed observations were taken on the 
following variables:  

• P. cattleianum trees present in area. • A. koa seedlings 
• P. cattleianum seedlings • Other native seedlings 
• Other weeds • Native trees in area 
• Light level • Overall impression 

 
The plots were monitored for several years, with the last reading in 2007.  The most effective plots were 
those in which all of the P. cattleianum was treated at one time: the Basal, Clearcut, Koa Canopy and 
Chipper plots.  Light gaps were created in these plots, and this had a positive effect on native recruitment 
and health of existing native trees in the area.  The one downfall of the plots using clearcutting is that 
huge amounts of slash were created; piles took up a large amount of the cleared area.  The Chipper Plot 
showed that chippers could be effective in eliminating slash piles.  While the Basal plot did not initially 
result in a large pile of slash, as trees died they fell (itself a hazard) and created a tangle of trunks which 
was difficult to walk through and work in and presented a safety hazard.   
 
 Large Monoculture P. cattleianum Control Plot Results 
Plot Results 
Clearcut Effective control of P. cattleianum, and few seedlings.  Huge amount of A. koa 

germination/root suckers.  Variety of other native species also colonizing area.  Existing 
natives flushing.  Other weeds also colonizing area, but not aggressively.  Very effective.   
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Selective 
Clearcut 

Effective control of P. cattleianum, some seedling beds.  Very few A. koa seedlings, 
other native seedlings, or other weeds.  Not a great treatment for fostering native growth. 

Basal Effective control of P. cattleianum, few seedlings.  Good persistence/flushing of existing 
natives.  Some A. koa germination, but not as dramatic as clearcut plot.  Overall good 
control and good native regeneration.     

Selective 
Basal 

Very poor control.  Could barely tell any control had been done at all.  Very few native 
seedlings.     

Stripes Frustrating to track where control occurred and didn’t occur.  Control relatively effective, 
but little native regeneration.  Very tedious to implement.     

Koa Canopy/ 
Clearcut 

Effective control of P. cattleianum.  Good persistence/flushing of existing natives, but 
little recruitment of new native plants or weeds.  Overall, control was very good, and site 
chosen as a potential C. agrimonioides outplanting location.   

Chipper Effective control of P. cattleianum, but hard to treat all stumps during course of initial 
control work and saw fair amount of re-sprouts.  Slow invasion of other weed species, 
but eventually alien grass established aggressively.  Nephrolepis multiflora appeared to 
preferentially colonize mulch pile.  Moderate native recruitment, including koa.  Site 
very hot, with a westerly aspect, not ideal for native germination.  Existing natives 
flushed dramatically, thriving.   

 
The Clearcut Plot and Basal Plots had particularly dramatic results, as is shown in these photopoints.   
 

Post-Control: 2002    Post-Control: 2010 

   
Clearcut Plot 

 
Post-Control: 2002    Post-Control: 2010 
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Basal Plot 

OANRP decided to pursue these two control techniques, and have implemented the basal control 
technique for P. cattleianum monocultures across Kahanahaiki.  While staff and volunteer efforts in the 
central part of Maile Flats were effective at removing P. cattleianum stands using the basal technique, 
progress has been slow.  Small 5x5m or 10x10m areas are cleared at a time.  OANRP realized that 
without a large commitment of resources towards removing monocultures, it would be very difficult to 
make a major impact.   
 
OANRP pursued clearcutting in Kahanahaiki, but determined that a more sturdy and rugged chipper was 
needed to make chipping of slash efficient.  The chipper rented for the Chipper Plot was small, and all 
downed trees had to be bucked into small pieces prior to chipping.  This added significantly to labor time.  
A sturdier chipper was purchased in February 2009.   
 

  
 Original chipper used in Chipper Plot     Chipper purchased by OANRP in 2009 
 
Summer 2010 Clearcut and Chipper Project  
 
Goal:  
In Maile Flats, significantly reduce P. cattleianum cover and replace it with native species cover.   
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Strategy: 
1. Cut down and chip as much P. cattleianum as possible, focusing effort in Maile Flats, at a 

location identified as having a very high density of P. cattleianum.  Replicate the methods of the 
2002 test plots on a larger scale.    

2. Foster natural regeneration of common native species.   
3. Supplement natural common native species recruitment as needed.   
4. Conduct follow-up weed control to prevent invasion by other weeds.     

 
Site Description: 
The area chosen for chipper work is located in the core of the southern Maile Flats P. cattleianum stands, 
where the pink and orange trails meet.  P. cattleianum stands run along the pink trail, from gulch to gulch, 
and spread north along the orange trail, again from gulch to gulch.  While there are pockets of native 
forest, perhaps 5x5m², in the area, as well as scattered lone native trees, P. cattleianum dominates both 
the understory and the canopy.  In some areas, P. cattleianum roots form a thick mat at the soil surface.  
Most of the P. cattleianum trees are less than 10cm in diameter, although very large individuals (25cm 
diameter or more) are also common.  There are four WCAs in the control area, Kahanahaiki-07, -08, -09, 
and -10.   
 
 
Maile Flats P. cattleianum Chipper Project Area: 
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Timeline: 
6/01/10: Chipper flown into Kahanahaiki.  Control work commences.   

6/01/10 through 7/28/10: Monocultures cut and chipped.  Photopoints installed and occasionally retaken 
8/02/10 through 8/12/10: Follow-up control 

8/02/10: Achatinella mustelina found in Kahanahaiki-10.  1 snail on a native tree in the 
chipper area.  1 empty shell, still fresh and shiny, under the chipper.   

8/02/10: Control work of large tree halts, due to snail discovery, and due to ripe P. 
cattleianum fruit seen in greater numbers on trees.   

8/18/10: Perimeter of cleared, chipped area mapped with GPS.  Locations of mulch piles 
mapped as well. 

 
Summary of Weed Control Effort: 
The control area falls into several WCAs.  Total effort (staff and volunteer time) to complete initial 
control is summarized in the table below.  No follow-up control trips are included.  Note that field hours 
only account for time spent weeding and running the chipper; logistical time spent planning trips, packing 
gear, hiking, driving, and conducting most gear maintenance is not included.  Also, as several WCAs may 
have been weeded in one day, the totals do not sum all WCA data, but have been filtered to reflect this.   
 
 

Initial Control Effort Summary: 
WCA # of visits person hours 

Kahanahaiki-07 1 7 
Kahanahaiki-08 5 93.5 
Kahanahaiki-09 11 756 
Kahanahaiki-10 4 104 

Total 20 932.5 
 
In addition to initial control, staff visited the site three times in August to conduct follow-up control, 
including spraying grass and treating small P. cattleianum.  Staff time and effort spent on this project has 
been significant.  All field teams assisted in this project.     
 
Staff cleared 0.89 acres; the control area is outlined on the Chipper Project Area map above.  This is 
approximately 3% of the acreage of Maile Flats.  However, only a small portion of Maile Flats is 
appropriate for this type of aggressive control.  The site is now easily seen from the air.   
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Aerial photo of control area, 6/17/10:   

 
This was taken after five control trips.  The angle of view is towards the south.   
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Aerial photo of control area, 8/16/10:   

 
This was taken after initial control was completed for the summer.  The angle of view is towards the east.  
Note the positions of the water catchment and a particular stand of koa trees in both photos.  Also note 
that many large koa trees are visible in the cleared area, and that they provide a fair amount of cover.  
Less visible are smaller native trees which were also uncovered, particularly Pouteria sandwicensis and 
Psydrax odoratum. 
 
Large mulch piles dot the control area.  Staff were concerned that these could potentially catch fire, as this 
has happened at urban gardens in Hawaii in the past.  Therefore, staff limited the size of any one mulch 
pile.  Some thought was given as to whether it was better to spread out the mulch in a thin layer across the 
control area, or leave it piles.  Eventually, it was decided that leaving it in discrete piles would keep more 
ground open for recruitment of A. koa.  The mulch piles may also end up suppressing some weeds while 
favoring others.  In the Chipper Plot from the original control trials, Nephrolepis multiflora only 
colonized mulch piles.  However, this taxon is not limited to mulch piles elsewhere in Kahanahaiki.   
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Aerial photo of mulch piles in control area, 6/17/10: 

 
 
Aerial photo of mulch piles in control area, 8/16/10:   
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Monitoring:   
Given that other plots have been installed in the past to look at the effects of clearcutting P. cattleianum, 
it was decided to only use photopoints to track change in the control area.  However, a MU vegetation 
monitoring transect does cut across the control area, and data from the transect could be analyzed to get 
more in depth information about vegetation cover changes.   
 
Photopoints were installed across the control area.  Some were part of the original 2002 plots, and some 
are new.  Each photpoint is marked by a PVC pole with a metal tag.  At each pole, photos were taken to 
the north (0°), east (90°), south (180°), and west (270°), using a compass.  These photos show the 
dramatic change which has already taken place in the control area; see below.  Photopoints will be re-
taken at regular intervals over the coming years.  Also, staff will observe the height and size of the mulch 
piles, to get some general information on how quickly they decompose.   
 

Pre-Clearing: 6/01/10     Post-Clearing: 7/01/10 

  
Photopoint PC01, bearing 90° 

 

  
Photopoint PC01, bearing 180° 
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Pre-Clearing: 6/01/10     Post-Clearing: 7/01/10 

  
Photopoint PC02, bearing 180° 

 

  
Photopoint PC02, bearing 270° 

 
Next Steps: 
OANRP must determine whether or not to conduct more clearcut/chipping in Maile Flats.  In September, 
staff will conduct a site visit to Maile Flats and scope out any remaining stands of P. cattleianum which 
are big enough to merit the use of the chipper.  If any are found, staff will decide whether the chipper can 
be moved to those sites on the ground (without harming native vegetation), or whether aerial assistance is 
required.  Moving the chipper requires the use of a Huey helicopter; this is extremely expensive, as the 
Huey is $2,950/hour (with tax) and is stationed on Maui, requiring OANRP to pay ferry time (45min one 
way).  Staff will also conduct required servicing of the chipper.   
 
Follow-up weed control and regular monitoring of the control area is vital.  Actions are detailed in the 
table below.  Note that all actions will take place in each of the WCAs in the chipper control area.  
Actions with an asterisk may be conducted with the help of the outreach program.   
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Chipper Project Area Actions: 

Action 

MIP Year 7 
Oct 2010-Sept 
2011 

MIP Year 8 
Oct 2011-Sept 
2012 

MIP Year 9 
Oct 2012-Sept 
2013 

MIP Year 10 
Oct 2013-Sept 
2014 

MIP Year 11 
Oct 2014-Sept 
2015 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 
Scope Maile Flats for 
additional chipper work.  
Make a decision on whether 
chipper work continues.   

X                    

*Control Psicat monocultures 
using chainsaw/chipper 
method.  Target large stands 
where can operate and pull 
chipper.  Chipper not 
appropriate for small (less 
than 5x5m) stands, and most 
effective in large stands.  
Control all appropriate stands 
once.  Control at least 3 
months after peak fruiting. 

     X X   X X          

Take photopoints in chipper 
area quarterly for the first 
year, then every 6 months.  If 
need to install additional 
photopoints, do so prior to 
chipper destruction.  Note 
height/size of mulch piles at 
the same time.   

X X X X  X  X  X  X  X  X  X  X 

Control weedy grasses across 
chipper control area quarterly, 
or as needed 

X X X X X X X X             

*Sweep chipper control area 
for woody weeds every 6 
months, or as needed.  Target 
Psicat, Monhib.  Spray Psicat 
seedling beds. 

X  X  X  X  X  X  X  X  X  X  

*Conduct BidTor seed sows 
across chipper control area. X X   X X   X X           

Evaluate need for common 
native reintroductions after the 
2010 winter; dependant on 
level of natural recruitment, 
esp. of koa.  

 X X X                 

*Install/monitor seed sow 
trials of Nessan (snail habitat)  X  X  X  X             

*Install /monitor seed sow 
trials of Myrles (snail habitat)  X  X  X  X             

*Install/monitor seed sow 
trials of Pissan (snail habitat)  X  X  X  X             

*Reintroduce snail habitat 
trees, if not recruiting on own.  
Transplant or outplant.   

        X X   X X   X X   
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Efficacy Evaluation 
 
The level of effort required to control this area with the clearcut/chipper technique is high.  In part, this is 
due to the density of weeds.  Also, it is due to the technique: chainsawing trees, hauling slash to the 
chipper and mulching the slash requires more time than killing trees in place.  The 2002 plots indicated 
that the most effective techniques for controlling P. cattleianum monocultures are clearcutting and 
basaling all plants at one time.  Comparing these two techniques can’t be done without taking into 
account the amount of follow-up required and the response of the native vegetation community.  Both 
require follow-up.  Clearcutting appeared to promote the growth of native pioneer species.  Basal 
application is faster, but regeneration of native species happened more slowly in the plots, and fallen slash 
can become a safety and efficiency hazard later. 
 
Each technique has its merits.  The basal technique is better suited to forest with more of a mix of alien 
and native components.  The clearcut technique is effective in areas with dense monocultures and nearby 
sources of native pioneer taxa.   
 
In the coming year, as vegetation responses to the project occur, we will evaluate the efficacy of the 
clearcut/chipper technique by considering the following logistical and biological variables:  

• Staff time for initial knockdown 
• Staff time for follow-up 
• Utility of volunteers 
• Utility of temporary hire crews 
• Transportation costs, including moving the chipper 
• Gear costs 
• Overall feasibility (how much of a hassle is it to plan?) 
• Native vegetation cover response 
• Alien vegetation cover response  
• Changes in alien species diversity 
• Evaluating habitat for rare taxa 

 
If it is determined to be efficient, additional clearcut/chipper projects will be planned.  If not, the basal 
technique will be applied to dense monocultures, and alternative uses for the chipper will be sought.   
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