
Biggest successes from a long career 

Sue Salmons, National Park Service, retired/Alien Species Control, LLC 

Although there was little information to guide efforts in the 1990s, pilot projects throughout the 
national parks found that controlling invasive plants could be successful in many environments 
and ecosystems. This talk highlights just a few of the successful projects completed in the lower 
48 states and continuing here in Alaska. The NPS Exotic Plant Management Teams (EPMTs) 
achieved more than 90 percent control of 13 vine and shrub species as well as Phragmites grass in 
the temperate mid-Atlantic region; Russian knapweed, leafy spurge and yellow toadflax in the 
arid northern Rocky Mountains; and perennial sow thistle and reed canary grass in southeast 
coastal Alaska. There was strong recovery of native plant assemblages in all sites (including rare 
plants in some places), which demonstrated that careful application of the best techniques can 
promote environmental healing, even in sensitive conditions. 



Successes from a 20-Year Career: 
It Can Be Done! 

Susan Salmons 
Vegetation Management Specialist, National Park Service (Retired) 

Alien Species Control, Inc 



Rock Creek Park, Washington, DC 

2800 acres, 74 miles of boundary, 1000 adjacent lots 



What’s the Problem? 
Kudzu (Peuraria lobata) 



Oriental Bittersweet (Celastrus orbiculatus) 

One Year’s Growth after 
cutting to ground 



English Ivy (Hedera helix) 



SURVEY 

Asiatic tear thumb aka Mile-a-minute 
       (Polygonum perfoliatum) 



Bush honeysuckle (Lonicera tatarica) 

Note: Leaf litter is allelopathic 



Grant 1996-1998 
Objectives 

• Find safe, effective controls for Celastrus orbiculatus 
– Specifically Garlon 3a and 4 (Triclopyr)  

 
• Test efficiency of treating all exotic species at once 

 
• Control tree vines (and other invasive exotics) in the 

most heavily invaded area of Rock Creek floodplain 



Species Treated and Controlled 
Vines   Shrubs/Trees 

Ampelopsis 
brevipedunculata 

Celastrus orbiculatus 
Euonymous fortunei 
Wisteria sinensis 
Hedera helix  
Lonicera japonica 
Polygonum perfoliatum 
 
 

Ailanthus altissima 
Berberis thunbergii 
Euonymous alatus 
Lonicera spp 
Ligustrum spp 
Rosa multiflora 
Viburnum spp 

 



610 Gross Infested Acres 

= 175 acres 
= 325 acres 

= 110 acres 



1. Cut vines taller than 6’, allow to resprout >4 weeks,  
then spray resprouts and lower vines with  
2% aqueous solution of Garlon 3a (triclopyr amine)  
with 0.5% non-ionic surfactant. 

 
2. Foliar spray plants less the 6’ tall with  

2% aqueous solution of Garlon 3a (triclopyr amine)  
with 0.5% non-ionic surfactant. 

 
3. Basal bark stems 0.5”-6” with  

15-30% solution of Garlon4 (triclopyr ester)  
in horticultural oil, 
where plant was not in saturated soils. 

 
4. Cut stems and spray stump with  

15-30% solution of Garlon4 (triclopyr ester)  
in horticultural oil (OR 25-50% glyphosate in water) 
where plants needed to be removed. 

Treatments 



Treatments 

Integrated Pest Management – 

Use Most Effective Tool  
Based on 

  Species 

  Place (Sensitivity, rare natives) 

  Season 

  Personnel 



Tree-of-Heaven (Ailanthus altissima) 

Tall (Basal bark/cut stump) 
           ? or ? 
 Short (foliar) 

Concentration???  
Fall   (Medium %) 
Winter    (High %) 
Spring     (NONE) 
Summer (Low %)  

          Technique??? 
Fall   (Cut Stump/Injection) 
Winter             (Basal Bark) 
Spring                     (NONE) 
Summer                (Any/All) 



Oriental bittersweet vines covering 
ground up to 6’ high and climbing 80’ 
to the tree tops. Largest tree vines 
had been cut the week before this 
photo was taken.   

After two years of treatment with 
triclopyr.  Vines and shrubs were 
reduced by >90% and native 
vegetation had recovered.      



Results 

  Controlled tree vines by 81% to 99% (+9) within 3 years 

                                    on 275+ acres 

  Many seeds sprouted 5 years later during a wet spring 

  Non-native herbaceous species took over in many places 
 

Cautions 

Be Persistent 



Green Dragon (Arisaema dracontium) 
Threatened or Endangered in Several States 

Hidden Treasures Waiting for Release 



Rock Creek Park, DC; Spring 2013: 
Area is still vine free and most native plants have recovered; hydrology has 
also recovered.  In this spring photo, the yellow ground cover is lesser 
celandine (Ranunculus ficaria now Ficaria verna).  
  



Lesser celandine aka Fig buttercup 
(Ranunculus ficaria or Ficaria verna) 

Photo taken in 1985 – 3 years after first plant found 

Photos by Peggy Fleming 



  Study 

 Glyphosate  
     0.75% - 1.5%  

 
 Pre-bloom vs  
 Post-bloom 



Results 

 Best Concentration  
       = 1.5% Rodeo  
 (1% somewhat effective) 
 
 Spray before  
         primary blooming  
       = early April in D. C. 
3 weeks in early spring  
       = wet, windy, cold 

Some Native Recovery 
After One Year 



Long-term 
Results 

2008 

2013 

Now being treated  
Reduced >95% 

Photos courtesy o Ana Chuquin 



Cardinal flower   
Lobelia cardinalis 

Photo by Bill Yeaman 
Dutchman’s britches  
Dicentra cucullaria  

Photo by Mike O’Connell 

Virginia bluebells  
Mertensia virginica 
Photo by Mike O’Connell 

Round leafed hepatica  
Hepatica americana 

Photo by Ann Keeler  

Toadstool 
Trillium sessile 
Photo by Peggy Fleming 

Yellow trout lily  
Erythronium americanum 
Photo by Mike O’Connell 

Spring beauty  
Claytonia virginica 

Photo by Mike O’Connell 

Returning Natives 



Cut-Stump herbicide application on a 4-foot diameter tree 
Tree-of-Heaven (Ailanthus altissima) 

Shenandoah National Park, VA 

Photo by EPMT Staff 



National Park Service 
Exotic Plant Management Teams 



I. Common Reed (Phragmites australis) 
 Was native throughout lower 48 and Canada;  
 Native replaced by non-native Euro-Asian variety in East and Great Lakes; 
 Non-native spreading  on the west coast. 

 

>>> Treatment and Results: 
 2% Rodeo in September with 0.5% surfactant on foliage 
 Reduced  by >95% in 3 Years 

 
II. Chinese wisteria (Wisteria sinensis) 
 

>>> Treatment and Results: 
 2% Garlon 3a aqueous solution with 0.5% surfactant on foliage 
 or 50% aqueous solution on freshly cut stump 
 Reduced by >90% in 4 years 

George Washington Memorial Parkway, VA 
Runs along Virginia side of Potomac River through Washington, DC area 

from Mount Vernon north nearly to Great Falls 



Common reed (Phragmites australis) 

8/2001 

9/2004 

2% Glyphosate in September for 3 Years 



Same rock 
monolith 

Chinese wisteria (Wisteria cinensis) 



Garlic mustard (Alliaria petiolata) 

Biennial, shallow roots 
 
 Pull second year plants;  
 BAG ALL FLOWERS/BUDS 
 1-1.5% Glyphosate with non-ionic surfactant on rosettes  



Grant-Kohrs Ranch National Historic Park, MT 
Yellow toadflax (Linaria vulgaris) 

2006 - 2010  
Restoration plan developed and monitored by Dr. Peter Rice, Montana State Univ. 

 

Yellow toadflax reduced by >95% between 2008 and 2010  
        using Telar at 1.5 oz. per acre in water 

 

Leafy spurge also reduced by >95% using Plateau at 12 oz. per acre 
 

Photos by EPMT Staff 



Dinosaur National Monument, CO & UT 
Russian knapweed (Acroptilon repens) 

2008 2010 

126 heavily infested acres reduced to a TRACE 
between 2008 and 2010  

using Milestone at 6 oz. per acre with  
0.5% non-ionic surfactant in water 

Recovery of native grasses in a more semi-arid area 

Photos by EPMT Staff 



Craters of the Moon  
National Monument and Preserve, ID 

Project Woad-be-Gone: Weeds between Lava Flows 
292 populations of 0.2 - 5 acres each  

Reduced to 1/6 (0.167%) of their largest measured size  
2008 and 2013 using  

1.1oz per acre TELAR with 0.5% non-ionic surfactant in water  

Dyer’s Woad (Isatis tinctoria) 

2010 2013 
Photos courtesy of Steven Bekedam 



Glacier Bay National Park and Preserve, AK 

I. Reed Canary Grass (Phalaris arundinaceae) 
          Around maintenance yards 
          >>> Treatment and Results 

 1.5% Aquamaster (~27 oz. per acre)  
 With 0.5% non-ionic surfactant 
 Reduced 97.6% between 2013 and 2015 

 
II. Perennial sowthistle (Sonchus arvensis) 
On an island that had historically been used by (non-indigenous) businesses 
         >>> Treatment and Results 

 Milestone  at the rate of 6 oz. per acre in 30 gallons of water 
 with 0.5% non-ionic surfactant 
 in rosette/bolting stage 
 Reduced 98.6% between 2013 and 2016 

 



Reed Canary Grass (Phalaris arundinaceae) 
 Reduced 97.6% - 2013-2015 
 Survey area ~ 2.5 acres 
 Sprayed with 1.5% Aquamaster in an aqueous solution 
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 Survey area ~ 3 acres 
 Sprayed with Milestone in an aqueous solution with 

0.5% non-ionic surfactant at the rate of 30 gallons of 
solution per acre 
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0.25 gallons 

Perennial Sowthistle (Sonchus arvensis) 



Perennial Sowthistle (Sonchus arvensis) 
On a remote, backcountry island 

Protect native habitats 



Perennial Sowthistle (Sonchus arvensis) 
 

Now largely controlled with recovery of natives 



Blue lettuce (Lactuca biennis) 
Rarity status S2S3 

 

Don’t mistake  
“weedy looking” native plants  

for weeds! 



Anchorage Parks, AK 

Alien Species Control, Inc 
Anchorage CWMA 

Partial and/or Emerging Successes 

II.     Canada thistle (Cirsium arvense) 
 Foliar spray in late summer/fall with 
 Milestone at 7oz per acre in water with 0.5-1% non-ionic surfactant 
 Reduced >90% after one year; some return late the following year 

III.    Bird vetch (Vicia craca) 
 Foliar spray in summer with 
 Milestone at 5-7oz per acre in water with 0.5-1% non-ionic surfactant 
 Reduced >90% after one year 

I.     European bird cherry (Prunus padus) 
 Multiple techniques and herbicides, with some success 
 Trials continuing 



European bird cherry (Prunus padus) 

>>> Effective Treatments 
 Foliar Spray short trees (<6’) with                 

2% Aquamaster/Rodeo or Milestone in water 
with 0.5-1% non-ionic surfactant 
 

 Frill (hack-and-squirt) larger stems with  
      30-50% Aquamaster in water  
         or Garlon4 Ultra in MSO 
 

 Cut larger stems; spray stump with  
      25-50% Aquamaster in water  
         or Garlon4 Ultra in MSO 

>>> Trial Treatments 
 Basal bark 0.75”-4” stems with  
      25% Garlon4 Ultra in MSO;  
 adding 2% Milestone or 2,4-D;  
 change MSO to horticultural oil? 

Photo by Tim Stallard 



Canada thistle (Cirsium arvense) 

One year after early fall treatment 
Some returned late in season 

Photo by Tim Stallard 



Together, with persistence, we WILL turn this… 
Bird vetch (Vicia craca) 

2 Weeks After Treatment - Dead Vines on Shrubs 

Photo by Tim Stallard 



Sue Salmons 
Suesalmons@Hotmail.com         907.947.6354 

…to this! 
One Year Later - Living, Free Trees 

Photo by Tim Stallard 



Dedicated to the memory of 
 

Rita Beard 
 

Pioneer in Natural Area 
Weed Control, Wealth of 
Knowledge and Wisdom,  

Mentor, Colleague  
…Friend… 

Knapweed Queen! 
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