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Introduction 

Woody vegetation control is an important facet of any vegetation management program. 
Woody vegetation may compete with desirable vegetation for light, nutrients and water. Many 
woody species may also be noxious or invasive pests that need to be controlled to keep from 
dominating local plant communities. 

Control of unwanted species may consist of manual, cultural or chemical methods. In the 
case of woody plants, manual and cultural treatments tend to be difficult to implement on 
anything other than small scale projects and are usually less effective and more costly than 
chemical control methods. Re-sprouting of woody vegetation is the main deterrent to manual 
treatments such as cutting, grubbing or mulching. Results are usually short term before the 
vegetation reoccupies a site and the need for repeat treatments becomes necessary. 

Chemical methods are extremely effective, efficient and safe. However, not all 
chemicals have the same ability to control woody vegetation. Growth regulator herbicides in 
some instances will cause excessive damage to the translocating tissue in the plant hindering the 
ability of the chemical to work effectively. Initial results may look good but the plants may soon 
re-sprout and continue to grow vigorously. Some systemic products are effective on certain 
species but not others. This demonstrates the need to know your targets and what chemicals fit 
your needs. 

One of the most effective compounds for controlling woody vegetation is imazapyr. 
Imazapyr is a highly systemic phloem mobile compound that inhibits the ability of the plant to 
produce three essential amino acids valine, leucine and isoleucine. Imazapyr provides broad 
spectrum control of many woody species. It is also suited to a variety of application methods 
and techniques and is an extremely safe product having LD-50's greater than 5000mg/kg. 

Application Techniques and Methods 

Imazapyr is available in several formulations. There are water soluble formulations such 
as Arsenal@, Arsenal AC® and Habitat@ and formulations which are bi-phasal amines soluble 
in both water and oil such as Chopper@ and Stalker@. Each formulation lends itself to certain 
types of applications and targets. The oil soluble products are best suited for foliar applications 
to evergreen brush species whereas, the water soluble formulations are more suited for foliar 
applications to deciduous brush or injection treatments. 



Broadcast Applications 

Imazapyr can be used effectively for woody vegetation control as a broadcast site 
preparation treatment. It is critical to emphasize the applications are for site preparation and not 
release as most western conifers have little tolerance for imazapyr (Fredrickson & DiTomaso, 
1999)(Cole & Newton, 1990). 

The choice of product depends on the target species. Evergreen brush is particularly 
difficult to control compared to deciduous species due to the thick waxy cuticle associated with 
these species. The cuticles of such species as tanoak, golden chinqapin and snowbrush are 
highly hydrophobic and difficult to penetrate with water soluble compounds (Newton & 
Fredrickson, 1998). Therefore, the oil soluble formulations should be used. Even with the oil- 
soluble formulations, an additional penetrant can improve the performance in the field. Tests of 
a variety of adjuvants with Chopper® on tanoak showed that the esterified vegetable oil 
Hasten® was superior to non-ionic or silicone based surfactants (Fredrickson & DiTomaso, 
unpublished data)(Figure 1). 
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Figure 1. Tanoak percent  c rown reduct ion three years after directed t reatments  with 1.25 and 2.5 percent  Chopper  
with and without  Sylgard 309, R-11 and Has ten  adjuvants.  

Rates of Chopper® may vary by species but in general, rates between 24 and 32 ounces 
per acre will provide good control of golden chinqapin, madrone, tanoak and snowbrush with 
chinqapin being the most susceptible and snowbrush being the least. Imazapyr is not the 
chemical of choice for manzanita. All applications should have the addition of an esterified 
vegetable oil as the adjuvant. Treatments to date on evergreen brush show better results with 
spring treatments than later in the year. 

Deciduous species tend to be easier to control than evergreens. However, there are 
differences in control between woody brush and woody tree species, especially for broadcast 
applications. Deciduous woody vegetation can be controlled with either the water soluble or oil 
soluble formulation of imazapyr. As with the oil soluble products an adjuvant is also required 
with the water soluble products (Fredrickson & DiTomaso, 1999). With water soluble products 
such as Arsenal AC, non-ionic or silicone based surfactants work equally as well. From an 



economic standpoint, treatments with the oil soluble formulation are slightly cheaper, and also 
slightly more effective. 

Deciduous brush such as deerbrush, whitethom, cherry and snowberry can be readily 
controlled with fairly low rates of imazapyr. Eight to ten ounces per acre of Arsenal AC® or 
sixteen to twenty ounces of Chopper® is usually adequate. Rates can be lowered even further if 
imazapyr is tank mixed with glyphosate. Treatments in late summer to fall before senescence 
occurs are best. 

Re-sprouting hardwoods are slightly more difficult to control. In this instance, 
application techniques other than broadcast methods should be utilized. Adequate suppression of 
re-sprouting species such as black oak can be achieved with maximum rates of Arsenal and a 
non-ionic or silicone based surfactant, but cost is a factor (Figure 2). Maximum rates of Chopper 
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Firgure 2. Black oak percent crown reduction three years after broadcast treatments with Arsenal AC plus 0.25% 
R- 11 non-ionic surfactant. 

an esterified vegetable oil provide slightly better control. Usually, the established root systems 
of cut stumps require more volume and better coverage to the clumps than what can be obtained 
with a broadcast application. 

Directed Applications. 

One of the most effective control methods for woody brush and stump sprouting trees is 
directed applications of imazapyr. Directed applications allow the applicator to obtain even 
coverage across the foliage as well as have better control over the volume applied. The main 
difference between imazapyr directed applications and that of other chemicals is the amount of 
volume used per clump. Imazapyr applications are extremely low volume compared to other 
types of herbicides. Typical volumes per acre ranges from three to ten gallons per acre for 
woody brush with imazapyr and two to five gallons for sprouting hardwoods. This allows for a 
decrease in labor costs compared to other chemical applications that put out two to three times 
the amount of solution. 



Directed applications are the most effective means for controlling short evergreen brush. 
Long-term control of species such as golden chinqapin, tanoak, snowbrush and madrone can be 
achieved with rates of Chopper® as low as one to two percent solution in combination with an 
esterified vegetable oil (Fredrickson & DiTomaso, unpublished data) (Figure 1). The water 
soluble formulations of imazapyr should not be used for evergreen directed applications 
(Fredrickson & Newton, 1998). 

The water soluble formulations of imazapyr are best suited for directed applications to 
deciduous hardwoods. In combination with a non-ionic or silicone based surfactant, rates of one 
to two percent of Arsenal AC® provide long-term control of re-sprouting hardwoods such as 
California black oak (Fredrickson& DiTomaso, 1999)(Figure 3). Again as with the broadcast 
treatments, the oil-soluble formulation could also be used on deciduous hardwoods. 

Timing typically varies by treatment. Early results indicate slightly better performance 
on evergreen brush with Chopper® in the spring compared to later in the year. However, with 
the water soluble formulations on deciduous species late summer to fall is best. 

One opportunity for treatment which has become increasingly popular over the last few 
years has been that of pre-harvest site preparation. An application for which Chopper® or 
Arsenal® have a perfect fit due to the broad spectrum control. This application method has 
several advantages in that a person has the ability to treat understory vegetation in an undisturbed 
state at least a year prior to planting. This allows adequate time for any residual effects of the 
herbicide to dissipate before the new seedlings go into the ground. Directed applications usually 
have the best fit in these circumstances due to the amount of understory vegetation which can 
cause excessive interception and shadowing. However, in instances where there is little residual 
conifer in the understory broadcast applications using the waving wand technique are feasible. 
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Figure 3. Black oak percent crown reduction four years after directed treatments with Arsenal AC plus 0.15% 
Sylgard 309 silicone based surfactant. 

Hack & Squirt Applications 

One of the most useful applications is the hack and squirt method. Hack and squirt 
applications consist of making a cut into the cambium and injecting a measured amount of 
Arsenal AC®. For these applications the water soluble formulation should be used. 



In forestry, the hack and squirt method has several advantages. First, it allows the land 
manager to treat their ground either prior to or after harvest. Applications prior to harvest are 
usually more effective and reduce the need for future treatments once the plantations are 
established. This considerably reduces the risks involved regarding conifer tolerance of young 
plantation trees. Second, the land manager has the ability to release established young to mid- 
rotation conifer stands from hardwood competition. Third, in existing plantations, hack and 
squirt applications reduce the risks of conifer damage from drift, although there is still some risk 
involved from soil uptake. Fourth, by injecting it directly into the tree or brush, worker exposure 
is minimized while maximizing efficiency of chemical use. Finally, the manager has the ability 
to treat large brush and trees that would otherwise be untreatable with directed or broadcast 
applications. 

Rates of application are based on the diameter of the stems being treated. For deciduous 
hardwoods, usually one injection of 0.5 milliliters pure Arsenal AC® per 3 inches of diameter at 
breast height is adequate for control of most species (Fredrickson & DiTomaso, 1999)(Figure 4). 
Evergreen hardwoods are slightly more difficult to control and a full milliliter of undiluted 
product should be used. Fall to mid-winter is the most optimal time of year to treat. Where 
treating near desirable hardwoods, a buffer should be left between treated and untreated trees as 
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imazapyr will readily translocate through root grafts into neighboring trees. 

Figure 4. Tree b lack  oak percen t  c rown reduct ion  3 years after hack  and squirt  t r ea tment  with  0.5 mls o f  undi lu ted  

Arsena l  A C  at one hack  per  every  three inches d iameter  at breas t  height .  

Conclusions 

In the realm of herbicides, imazapyr is a powerful and effective tool for any vegetation 
management program. Its versatility and broad spectrum control lend itself to a variety of 
applications. The chemistry is arguably the best around for long-term control of woody 
vegetation. Caution must be given regarding the residual activity of the product, especially 
around desirable conifer and hardwood species. However, timing, treatment method, buffers and 
awareness of the sensitivity of crop species can alleviate the majority of these concerns. Overall, 
imazapyr will be a very important tool in the future of vegetation management. 



Bibliography 

Fredrickson, Edward A., and J. DiTomaso. 1999. Black oak (Quercus kelloggii) control and 
over-the-top conifer tolerance with imazapyr. In Proc. 20 th Annual Forest Vegetation 
Management Conference. Redding, Ca. pp. 96-102. 

Fredrickson, Edward A., and M. Newton. 1998. Maximizing efficiency of forest herbicides in 
the Sierra Nevada and Oregon: Research background and user guide. Forest Research 
Laboratory, Oregon State University, Corvallis Or. Research Contribution 19. 45p. 

Cole, E.C., and M. Newton. 1990. Broadcast spraying of snowbrush ceonothus and greenleaf 
manzanita. Research Progress Report. Westem Society of Weed Science. pp. 122-125. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

