The 2004 East Fork Knotweed Control Project;
Results Data, May 2005
The East Fork knotweed control pilot project
From July 1 through Oct 31, 2004, herbicide control work was performed on Bohemian knotweed infesting the East Fork of the Lewis River, and its tributaries.  
Plots, measuring 20x20 ft, have been set up among treated Bohemian knotweed to collect data on control results.  Twenty plots provided usable information; 8 injection only, 3 injection/foliar combo, 9 foliar imazapyr.  The 2005 data was collected on May 5th and May 20th.

Three methods were tested: injection with glyphosate (5 mL at 100% concentrate); injection/foliar combination (injecting all large canes, spraying all small canes with glyphosate at 4.5%); foliar treatment with imazapyr (1.5%) and glyphosate (4.5%).
Success by control method and infestation size

All three treatment methods provided good control in general:

	Method
	2004 cane number
	2005 cane number
	Reduction

	Injection glyphosate
	590
	86
	85%

	Injection + foliar glyphosate
	349
	67
	81%

	Imazapyr foliar
	839
	211
	75%


The plots are located in distinct infestation types.  Large Stands have knotweed growing outside of the plot also (which was treated with the same method as knotweed inside the plot).  Isolated Clumps are those in which all knotweed in the vicinity is contained within the plot. Separating the two infestation types provides insight on the cane reduction numbers:
	Method
	Infestation Type
	2004 cane number
	2005 cane number
	Reduction

	Injection
	Isolated Clump
	119
	7
	94%

	Injection
	Large Stand
	471
	79
	83%

	Injection + foliar
	Large Stand
	349
	67
	81%

	Imazapyr
	Isolated Clump
	280
	23
	92%

	Imazapyr
	Large Stand
	559
	188
	66%


Control was more successful in Isolated Clumps than Large Stands.  This result was predictable.  The interesting numbers are found in the comparison between large infestations that were injected vs. foliar imazapyr.  Both are equally effective on isolated clumps, but injection is superior to foliar imazapyr on large infestations.  
The reason for this is not obvious on paper, but can be readily seen in the field.  The problem is not the imazapyr itself.  Rather, it is the inability to apply the imazapyr to all canes within a large stand.  The canes are tall and growing close together.  As a result, canes in the middle of a large patch are not properly sprayed.  By contrast, the injection method can be applied with success within a large stand.
Regrowth type

Knotweed plants growing in May of 2005 were placed into two categories.  Those growing from existing root crowns are thick-stemmed at emergence and do not have significant early leaf growth.  Plants emerging from the soil are thin-stemmed with proportionally large leaves.  Many of the thin-stemmed plants were tested (mostly outside, but some inside the plots) by pulling, to determine if they are sprouting from seed or an existing rhizome.  All were connected to existing rhizomes.
Percentage of 2005 plants sprouting from root crown vs not
	Method
	Infestation Type
	% thick stems (from crown)
	% thin plants (not from crown)

	Injection
	Isolated
	0
	100

	Injection
	Large Stand
	13
	87

	Foliar imazapyr
	Isolated
	0
	100

	Foliar imazapyr
	Large Stand
	41
	59


From this, it can be seen that both injection and foliar imazapyr successfully inhibit the return of large canes the following year, when all large canes have been properly treated the year before.  As previously determined, control was not as effective in large stands.  From the above table, the number of thick stems is also higher.  Essentially, if an individual cane was not treated in 2004 it produced a large cane in 2005.  
There are a few large canes in stands that were injected.  This is likely due to human error.  For every 100 canes in a large stand, 13 are simply missed - not injected.
The type of regrowth may be important, as it may determine the second year’s control method, and the herbicide needed.  Thin plants may be those weakened after the initial treatment, or they may be emerging from rhizome segments not influenced by herbicide.  
Damage to neighboring native plants
One predicted advantage of the injection method was the ability to control knotweed without harming neighboring native plants.  To test this, percent cover of native plants was measured in 2005, and compared to 2004.  Percent loss of native cover is given below.  
(Native plants living, but showing significant herbicide damage were considered ‘dead.’  
Plots without native plant cover in 2004 were excluded.)
	Method
	‘04 Avg % Native Cover
	‘05 Avg % Native Cover
	Change in % Native Cover

	Injection only
	25
	24
	-1%

	Inj + foliar gly
	18
	10
	-45%

	Foliar imazapyr
	16
	6
	-62%


During the 2004 project, a concerted effort was made to avoid damaging native plants, both while injecting or spraying.  
A closer look at the native species, and the type of damage, gives additional insight:
As predicted, injection of knotweed was not harmful to neighboring plants.  In fact, the one native plant that was damaged, a red elderberry, was growing directly out of a knotweed root crown.  The very little damage to native cover was achieved despite the fact that Injection Only plots had more native cover on average than plots of other methods.
Foliar Glyphosate was used only on knotweed plants too small to inject, usually 4 feet in height, or less.  Nootka rose, salmonberry, snowberry, trailing blackberry, and salal were damaged by Foliar Glyphosate.  These plants were unintentionally sprayed directly, showing leaf burn.

The Foliar Imazapyr work was executed in areas with open understory and few native plants.  Cottonwood and willow, about 20 to 30 feet in height, were damaged.  Some received damage from a direct spray, showing leaf burn.  Most were damaged systemically, likely from root uptake, visible as leaf curl and yellowing/chlorosis. 
Conclusion
After one season of control work, all three tested methods show promise.  
If one control method is to be selected, the injection method is the best choice, as it is selective to knotweed, leaving native vegetation unharmed.

The purpose of this paper is to provide information for others controlling or researching knotweed.  Email casey.gozart@clark.wa.gov with questions or comments.
