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Appendix 2-A Weed Plot Methodology and Data Sheets 
 

Weed Plot Methodologies 
 
Introduction:  
 
Different weed control efforts and purposes require different monitoring plot methodologies.  
NRS typically use one of four different types of monitoring plots.  These are: long-term change 
plots, weed control test plots, Weedy tree control tests, and qualitative change plots.   
 
Goal:  
 
Long-term change plots:  To gauge the effectiveness of weed control efforts by tracking 
vegetation change over time.   
 
Weed control test plots:  To gauge the effectiveness of a particular control technique on a target 
weed species, and observe any non-target effects.  This method is most useful for non-tree 
species. 
 
Weedy tree control tests: To gauge the effectiveness of a particular control technique on a target 
weedy tree species, and observe any non-target effects.   
 
Qualitative change plots:  To gauge the effectiveness of a particular control technique on a target 
weed species on a broad scale.   
 
Supplies/Equipment:  
• PVC stakes 
• Measuring tape 
• Flagging, various colors  
• Orange spray paint or orange flagging for stakes 
• 1 m squared quadrat 
• Forms 
• Sledge/hatchet to hammer in stakes 
• Weed control tools/herbicide 
 
Methodology:  
 
Long-term change plots: 
 
Designate two areas with similar vegetation/aspect/characteristics that are 20x20m.  One area 
will be used as a control plot and the second as a treatment plot.  There will be three vegetation 
monitoring transects in each 20x20 meter area.  These transects will be used for canopy surveys 
and understory surveys.  Set up and re-read both plots at the same time as frequently as necessary 
(less damage is done if reads are conducted infrequently).   
 

Transect design: 
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Lay transects out so that they run parallel to each other throughout the 20m survey area.  Start 
points (0m) for each transect are spaced 5 meters apart.  Each transect is 20 meters long.  Place 
PVC stakes every meter along the entire transect (note: stakes should be placed so that the 1x1m 
quadrat fits snugly between stakes.  Tie a flag at the 0m, 10m, 15m, and 20m stakes.  Schematic 
of weed plot is as follows: 
 

 
Each long-term change plot consists of three parts: Canopy Cover Estimates, Understory Survey, 
and Seedling Count.  The forms for these three measures are attached at the end of this appendix; 
they are the Canopy Survey form, the Ground Survey/Control Test Plot form, and the Seedling 
Count form.   
 
 Canopy Cover Estimates 
This measure looks at changes in canopy composition over time.  Canopy survey blocks are 
spaced every 5 meters along each of the 20 meter transects and are 5x5m in area (5 meters along 
transect by 2.5 meters along either side of transect).  Each transect has 4 canopy survey stations 
(4x5m = 20m).  In each block, stand on the transect in the center of the block, and estimate 
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canopy coverage using a 10% incremental scale for each species greater than 1 meter in height.  
Also obtain estimates for total native canopy cover, total non-native canopy cover, and total 
combined cover.  Note that at one particular station, more than 1 species may have 100% (or any 
other arbitrary amount) canopy coverage, since each plant can occupy a different vertical space.  
Thus, if the forest structure included Acacia koa at 10m in height, Metrosideros polymorpha at 
6m, and Cibotium glaucum at 3m, and each of these species provided dense cover, then each 
would have 100% canopy coverage.  The total cover estimates are not necessarily the sum of all 
the individual species covers, but are separate observations recorded by looking at a set – native 
plants, or non-native plants, or all species of plants.  Plot design is as follows: (note that the 
diagram below is a subset of the long-term change plot diagram) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Understory Survey 
This measure looks at changes in the composition of herbaceous plants.  Understory surveys are 
done in 1x1m plots along each of the 20m transects.  All understory estimates are made on the 
uphill side of the transects.  Place 1x1m quadrat so that it fits snugly between the 1 meter stakes.  
This ensures consistent placement of the quadrat.  Estimate coverage for all species less than 1 
meter in height whether they are rooted in the plot or not.  Estimate total native, total non-native, 
and combined total cover for each plot.  All estimates are done using 10% incremental scale.  As 
described above in the Canopy Cover Estimates section, the total cover estimates are not 
necessarily the sums of each individual species cover, and in one quadrat, more than one species 
may have 100% coverage.  Plot design is as follows: (note that the diagram below is a subset of 
the long-term change plot diagram) 
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 Seedling Count 
This measure looks at changes in woody seedling recruitment over time.  Refer to above 
schematic for 1x1 meter plot design.  In each 1x1m plot, obtain a count by size class for all 
woody species rooted in the plot that are less than 1 meter in height.  Size classes for woody 
species are: 1 = <10cm, 2 = 10-25cm, 3 = 25cm-1m.   
 
Weed control test plots 
 
Designate an area containing both the weed species being targeted for control and non-target 
species (both weedy and native) that could potentially be impacted by treatment.  Lay out a 
transect, marking it every 1 meter with PVC stakes.  The length of the transect may be dependent 
on suitable area available, but should range between 5 and 10 meters.  Distinguish the 0m stake 
from the end stake with flagging or paint.  All estimates are made on the uphill side of the stakes.  
Starting at the 0m stake, place the quadrat between the first two stakes.  To ensure consistent 
placement of the quadrat, fit it snugly between the stakes.  Estimate coverage for all species in 
the plot less than 1 meter in height, whether rooted in the plot or not.  Estimate total native, total 
non-native, and combined total cover for each plot.  All estimates are done using a 10% 
incremental scale.  Again, cover estimates do not necessarily sum to 100%, as described in the 
Long-term change plot methodology.  Weed control test plots use the Ground Survey/Control 
Test Plot form.  This methodology is the same as the Understory Survey component in the long-
term ecological change methodology (see Understory Survey schematic).  However, since the 
purpose of the plot is to gauge the efficiency of new control treatments, not monitor long-term 
change, these plots are categorized separately.  The transect should be read prior to treatment, 
and at periodic intervals after treatment.   
 
Weedy tree control tests 
 
Identify an area containing the tree weed species being targeted for control.  Since large amounts 
of the canopy may be opened during control tests, this area should be degraded or low-value 
forest.  If one treatment method is being tested, mark 20 trees with orange flagging.  If more than 
one treatment method is being tested, designate sets of 20 trees, marking each with a different 
color of flagging.  Create a map of test-tree placement for easy relocation.  Perform control.  
Visit test area at regular intervals to determine whether or not the trees have succumbed to 
treatment, and if so, how long the treatment took to kill the trees.   
 
If it is suspected that the target weed is clonal or allelopathic, treating individual trees in a greater 
patch of the species may not be effective.  In this case, designate patches of the species to target 
for control.  Clearly mark the edges of the patch with flagging.  Treat all trees within the patch.  
Visit patch at regular intervals to determine whether or not the treatment is effective, and if so, 
how long the treatment took to kill the trees.   
 
Qualitative change plots 
 
The design of these plots is more flexible than that of either Long-term change plots or Weed 
control test plots.  This is because qualitative plots are less rigorous and are installed to detect 
large scale change resultant to a particular treatment where non-target impacts are not as much of 
a concern.  Typically, qualitative plots consist of 1 meter square plots, distributed throughout one 
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or more populations of the target species.  The corners of the plots are marked with orange-
sprayed PVC poles and flagging.  Qualitative observations are taken during plot installation, and 
at periodic intervals post treatment.  Currently, NRS have two qualitative change plot sites.  One 
is at Ka`ena point, and looks at the re-invasion rate of Atriplex semibaccata after manual hand-
pulling. The other qualitative plot is in Kahanahāiki, and looks at the efficacy of 1% Garlon 4 
spray on Psidium cattleianum seedling beds.  At both sites, qualitative plots were used because 
there was little danger of non-target take, and NRS wanted to see response over several different 
site conditions and broad trends of change.   
 



 13

Range                                                                                                            Seedling Count (Kahanahaiki)       Observer 
Plot                 Weather 
Transect                 Date 
SEEDLING COUNT--for seedlings <1m 
(counts made by size class) 

  

Species           
Size Class* 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
0-1m           
1-2m           
2-3m           
3-4m           
4-5m           
5-6m           
6-7m           
7-8m           
8-9m           
9-10m           
10-11m           
11-12m           
12-13m           
13-14m           
14-15m           
15-16m           
16-17m           
17-18m           
18-19m           
19-20m           
* Size 
Classes 

    1: <10cm, 2: 10-
25cm, 3: 25-100cm 
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CANOPY SURVEY--for plants >1m (cover classes given for each 
species) 
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0-5m            
5-10m            
10-15m            
15-20m            

            
            
            
            
            
            
            

Cover Class Values    0=0-1%  6=50-
60% 

Kahanahaiki Cover 
Classes 

    

     1=1-
10% 

7=60-
70% 

    

     2=10-
20% 

 8=70-
80% 

1=0-1% 6=75-
90% 

    

     3=20-30% 9=80-
90% 

2=1-5% 7=90-
100% 

    

     4=30-40% 10=90=100% 3=5-25%     
     5=40-50% 4=25-

50% 
    

        5=50-
75% 

    

            
            

*Circle the cover class scale used in 
survey 
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Appendix 2-B Weed Control Documentation 
 

Weed Control Effort Form 
 
 
Date _________ Weather ____________________ Crew 
________________________________  
 

Range/MU or NAR/Specific Location _______________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 

Ecosystem Scale Control or Incipient Invasive Control (circle one)  
 

Managed Species _______________________________________________________________ 
 

Target Weed Species ___________________________________________________________ 
______________________________________________________________________________ 
 

Photopoint? ________ Notes ______________________________________________________ 
_____________________________________________________________________________________
_______________________________________________________________________ 
 

GPS? ________ Notes ___________________________________________________________ 
_____________________________________________________________________________________ 
 

Methods: 
 

Pesticide Mix Rate Quantity Application Method Area People Hrs 
      
      
      
      
 

Manual Control Technique (NO CHEMICALS) Area People Hrs 
   
   
   
   
 

Manual & Chemical: Total Area Treated ______________ Total People Hours ______________ 
 

Comments 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 

Next Time ______________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________
________________________________________________________________ 
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Map 
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Weed Control Effort Form  
Guidelines 

 
Range/MU or NAR/Specific Location: Give a clear and complete description of the area, and 
directions to it, if necessary.  List range first, then management unit, then specific work area.  
Refer reader to included map. For example: MMR, Kaluakauila, Lower Eup hae patch, D bait 
line (see map) 
Ecosystem Scale Control or Incipient Invasive Control (circle one):  Ecosystem scale control 
refers to management of established weeds for greater ecosystem health.  Examples: Psidium 
cattleianum at Kahanahaiki; Panicum maximum at Lower Ohikilolo.  Incipient invasive control 
refers to management, with the goal of complete eradication as quickly as possible, of a highly 
invasive weed species.  Examples: Fountain grass at DMR; Tibouchina at Whitmore village.   
Managed Species: Identify the specific native species which are prompting weed management.  
Some weed management does not focus on a specific native species; in this case, either leave this 
section blank, or write in ‘native forest’. 
Target Weed Species: Identify the specific weed species controlled. 
Photopoint?: Yes/No Notes: Record total number of photopoints taken, and how they are marked 
in the field (with PVC, flags, etc.).  Describe view framed by each photopoint.  For sites which 
have many photopoints, like Lower Ohikilolo, these descriptions can be recorded on the site’s 
Photopoint Form. 
GPS?: Yes/No Notes: Give info which will help in downloading and sorting GPS data. Were 
waypoints or tracks (or both) taken?  Names and symbols of waypoints?     
Methods: 
Record actions involving pesticides in the Pesticide Table.  Record other, non-chemical actions in the 
Manual Control Table (for example: weedeating, weed pulling, girdling without herbicide).   
 Pesticide Table 
1. Pesticide 
 Record the name of the pesticide used. 

2. Mix Rate 
 Record the mix rate, or dilution, at which the pesticide was used.  For example: 20% for Garlon 4 in FCO, 22mL/gal for 

Fusilade II with 19mL/gal surfactant.   
3. Quantity 
 Report the amount of mixed pesticide used.   

4. Application Method 
 Briefly describe method of pesticide application/weed control.  For example: backpack sprayer, cut stump and drip, basal 

bark, etc.   
5. Area  
 Approximate area treated with pesticide (in meters, feet, or acres).   

6. People Hours 
 Effort/time spent working (do not include transport time). 

 Manual Control Table 
1. Manual Control Technique 
 Briefly describe weed management actions completed.   

2. Area 
 Approximate area managed (in meters, feet, or acres). 

3. People Hours 
 Effort/time spent working (do not include transport time).   

Totals: Sum the Area and People Hours columns from the two tables and record the total number 
of hours spent in the area.  Note that one area may have been treated by more than one technique, 
so straight addition of the area column may result in over-reporting of the area treated.    
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Comments: Notes on the actions performed. Record location of any stashed equipment and 
water. 
Next Time: Write specific action recommendations for future visits.  List special supplies which 
will be needed for next action; for example, water.   
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Appendix 2-C Weed Surveys, Roads & Landing Zones: Makua Military  
 
Appendix 2-D Weed Surveys, Roads & Landing Zones: Schofield Barracks Military 
Reservation 
 
Appendix 2-E Weed Surveys, Roads & Landing Zones: Kawailoa Training Area 
 
Appendix 2-F Weed Surveys, Roads & Landing Zones: Dillingham Military Reservation 
 
Appendix 2-G Weed Surveys, Roads & Landing Zones: Kahuku Training Area 


