




Spartina control and the use of Imazapyr and Glyphosate-based Herbicide 
mixtures in Marine Areas of Washington State  

 
 
Why is Spartina a problem in Puget Sound? 
 
The invasive noxious weed Spartina anglica (English cordgrass) is found in various intertidal 
areas of Puget Sound.  It often out-competes native vegetation in existing salt marshes where, 
unlike native plants, it provides little forage benefit for native fish and wildlife.  It can colonize 
many previously un-vegetated mudflats, where it eventually forms monotypic meadows that 
accumulate sediment. Spartina modifies the hydrology of estuaries by elevating some intertidal 
areas and causing increased tidal flooding in others due to decreased intertidal volume.  Spartina 
invasions lead to reduced plant diversity and displacement of invertebrates, which are a major 
food source for shorebirds, waterfowl, and juvenile salmon.   Infestations eventually destroy 
shellfish beds directly by converting them to marsh and indirectly by increasing flooding 
regimes. 
 
Spartina reproduces vegetatively through rhizomes and tillers, and sexually through seed 
production.  The combination of the two methods can cause an extremely rapid expansion rate 
when suitable habitat is available.  Because even a fragment of root or rhizome can result in the 
re-growth of a plant it can be very difficult to eradicate, and even successful control efforts must 
be maintained with an active retreatment program for at least several years.  With an external 
seed source contributing seed, control efforts can never really be completed (although they can 
be much reduced).  Spartina sets seed in late summer.  These seeds are transported by the tide 
and can be deposited great distances from the original plant.  The following graph shows how 
rapidly Spartina acreage can accumulate once it becomes established  (using a typical 20% per 
year rate). 
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How is Spartina eradicated? 
 
Spartina spreads quickly and is difficult to eradicate. A successful eradication program involves 
four steps: 
1) Preventing an existing infestation from producing seed; 
2) Treating an existing infestation for several consecutive years using integrated pest 



management (IPM) techniques (including mechanical, chemical or manual control, or a 
combination of these methods); 
3) After eradication is achieved, monitoring the area and removing new seedlings to ensure no 
re-establishment occurs; and 
4) Continuing to survey shorelines, educate the public, and follow-up on possible sightings of 
new infestations. 
 
Spartina control with imazapyr-based herbicide mixtures: 
 
The use of herbicide mixtures containing imazapyr has turned the tide on Spartina infestations in 
Washington State.  Imazapyr has very high effectiveness on Spartina, especially if applied to a 
young, actively growing plant.  Both Washington State and California were fighting a losing 
battle against Spartina infestations until imazapyr-based herbicides were approved for use and 
large scale spraying began. 
 
Use of Imazapyr-based herbicides for control of Spartina in Washington State 
 
Washington State has approved  mixtures of imazapyr and glyphosate herbicides for control of 
Spartina.  These formulations were approved for aquatic use in Washington in 2004 after a 
thorough environmental impact statement was completed.  The formulations within the mixtures 
are approved for use by the EPA, Washington, and California for use in sensitive estuarine 
environments. 
 
Imazapyr is a systemic herbicide that is applied at a rate approximately one twelfth that required 
of the of the glyphosate-only mixtures  previously used on Spartina.  It is absorbed into the 
vascular system of the plant and works to permanently kill it by preventing the synthesis of three 
amino acids that only plants produce.  Imazapyr works very slowly on a plant, frequently 
requiring months to cause complete plant death.  Because of this, a small amount of glyphosate is 
also used in the Spartina herbicide mixture.  This small amount of glyphosate, while not 
sufficient to kill the entire plant, does cause the above-ground growth to brown down after a few 
weeks, indicating that the plant was successfully targeted.  For Spartina contained within a 
marsh, some desirable plants adjacent to sprayed plants may be killed by overspray, however our 
observation has been that the large amount of seed production and vegetative growth from 
unsprayed native plants rapidly fills in holes left by the dying Spartina.    
 
Because they work to disrupt growth processes that only plants have, imazapyr and glyphosate 
are essentially non-toxic to animals.  They have extremely low toxicity to fish, birds, insects, 
mammals, aquatic invertebrates, and even non-vascular plant life.  Even direct contact with the 
applied mixture should be harmless to wildlife.  Caffeine, aspirin and table salt are toxic to 
animals at lower amounts than the herbicide mixtures used for Spartina control.  An average 
sized person would have to actually drink 25 gallons of the application mixture to reach lethal 
levels.  Independent evaluations of imazapyr and glyphosate herbicide mixtures have concluded 
that neither workers nor the public are at any substantial risk from acute or long-term exposure.   
Areas where they are applied do not require post-treatment restrictions on use for fishing, shell-
fishing, or swimming.   Since the herbicide is applied no more than twice in any year, there is no 
opportunity for chronic exposures.  Imazapyr and glyphosate, along with their approved 



surfactants, are not carcinogens, mutagens, teratogens, or endocrine disruptors.  They are rapidly 
degraded in the sediment (16 days) and very rapidly degraded in the water column (40 hours), 
and do not bioaccumulate.   
 
Spartina herbicide mixtures based on imazapyr and glyphosate, after an extensive approval 
process, are now being used in some of the most sensitive estuarine areas on the west coast, 
including many public and commercial shellfish areas in Willapa Bay in Washington State, as 
well as many areas in Puget Sound.  They are being used because they are extremely safe and 
have proven exceptionally effective and efficient. 
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