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BACKGROUND 
Perennial pepperweed has been rapidly invading the western United States for the past 

decade (Young et al. 1995). While this plant preferentially establishes in wetlands, seasonal 
marshes, floodplains, riverbanks and riparian areas it can also establish along roadsides, alfalfa 
fields and native hay meadows. Although many acres are infested throughout California, 
perennial pepperweed distribution is still limited. Many acres of land throughout California 
remain highly susceptible to perennial pepperweed invasion. Developing effective management 
plans will prevent the spread of perennial pepperweed and recover previously infested lands to 
more desirable habitats. 

Several control methods have been shown to be effective in controlling perennial 
pepperweed (see table) (Fredickson and Murray 1999, Renz 2000, Renz and DiTomaso 2001 a & 
b, Young 1998). Selection of the most effective control method can be difficult if information 
regarding specific infestations is not known. Our objective is to provide land managers with 
information to assist in developing effective, biology based, management programs for perennial 
pepperweed. 

LAND OBJECTIVES 
Before selecting the most appropriate management tool, it is essential to determine the 

specific land use objectives. Many control strategies, while extremely effective, provide limited 
reestablishment of resident plants after management is achieved. This may compromise the 
success of the management objectives, therefore eliminating the option as a control method. 
Some herbicides effective for control of perennial pepperweed are registered for use only in 
specific areas, further limiting management options. Due to the limited tools available within 
specific areas it is recommended that land managers first develop a list of potential methods that 
complement land use objectives. 

PRIORITIZING INFESTATIONS 
As with management of any weed species, it is extremely helpful to prioritize individual 

patches or infestations. The highest priority areas should be along watercourses and roadsides 
where propagules can spread to new areas. Although few seedlings are found in the field, both 
perennial roots and seedlings can form viable propagules. 

Patches that do not have the potential for long distance spread can also be prioritized. 
Recent work has shown that large dense patches move 1-2 m 2 per year on average with few 
satellite populations appearing over a 3-year period, while small establishing patches tended to 
spread more rapidly (unpublished results). In addition, small less dense patches are easier to 
control and control measures have less of an impact on resident plant species (Renz and 



DiTomaso 2001 a). Thus, by assigning these small patches a higher priority, they can more 
effectively and efficiently be eliminated before focusing on the large dense infestations. Large 
infestations will require more resources to control, and since they expand at a predictable rate, 
management can be delayed without dramatically increasing control efforts. 

SPECIFIC MANAGEMENT TOOLS 
To maximize effectiveness when selecting a management method, it helps to know 

specific information about each infestation, including: the age, the density, the canopy structure, 
the location, and previous management of the infested area. This information will help in 
selecting the most effective management methods for that particular area. 

If infestations are large, dense, and old they likely have a large amount of perennial roots 
present within the soil. These roots will have large pools of carbohydrates available for growth 
making these infestations difficult to control. Previous research has shown reducing the amount 
of stored energy below ground can dramatically enhance control (Renz and DiTomaso 2001b). 
Many methods exist for reducing belowground carbohydrate pools, including disking, flooding, 
several mowings per year, continual grazing and treating with a postemergence herbicide. 

If infestations do not have an excessively large amount of stored energy belowground, 
but are dense and have a closed canopy, some type of above ground disturbance will increase the 
effectiveness of systemic herbicides. An early season mowing followed by herbicide 
applications to resprouting shoots greatly enhances the efficacy and long-term control (Renz 
2000). This is likely due to the reduction in aboveground sinks present in resprouting shoots and 
the synchronization with maximal belowground translocation rates. 

Previous and current management practices of the land will also greatly impact the future 
management of perennial pepperweed and should be considered when developing a long-term 
plan. 

MONITORING 
Because roots are difficult to eliminate, diligence is critical when monitoring areas where 

perennial pepperweed is being managed. Areas should be monitored in early spring and late 
summer, if possible. Typically perennial pepperweed is one of the first species to emerge in the 
early spring, and is often the only green foliage visible. In large dense infestations, plants are 
most visible when flowering and producing fruit. Efforts should be made to locate the source of 
the infestation and, if possible, this source should be eliminated. Water sources, imported soil 
and hay bales used for erosion control should also be monitored to ensure they do not contain 
perennial pepperweed roots or seeds. 

CONCLUSIONS 
Perennial pepperweed is a very effective competitor and requires site specific 

management programs to succeed. While effective control methods are known for perennial 
pepperweed, site specific approaches will maximize the effectiveness. Little is known on how to 
restore areas to prevent reinvasions from occurring once control is obtained, thus extensive 



monitoring is extremely important. While not an easy task, coordinated attempts to manage 
perennial pepperweed can be very successful given sufficient information and resources are 
available. 
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Table: Most  c o m m o n  control  methods  demonst ra ted  to be effective in control l ing perennial  
pepperweed (Fredickson and Mur ray  1999, Renz  2000, Renz  and D i T o m a s o  2001 a & 200 l b, 
Young 1998). 

Control 
method Herbicide Rate Best Fit Limitations 

Season long Availability of water all 
Flooding - Wetland, floodplain 

flooding season long 
i 

2,4-D 2.13 kg a.e./ha 
(Weedar 64) (0.5 gal/A) 

When desirable monocot 
species are present; 

Dense stands require 2 
applications/year; can be 

used near/or in water 

1 application/year has limited 
long-term success in dense 

stands 

Herbicides Chlorsulfuron 0.11 kg a.i./ha 
(Telar) (2 oz/A) 

Dense or establishing 
infestations with no 

desirable dicot species 
present 

Registered in noncrop areas; 
soil persistence can be long; 
limited plant reestablishment 

can occur 

Mowing & 
Herbicides 

Glyphosate 3.33 kg a.e./ha 
(Roundup) (1.0 gal/A) 

(Rodeo) (0.75 gal/A) 

2,4-D 2.13 kg a.e./ha 
(Weedar 64) (0.5 gal/A) 

Glyphosate 3.33 kg a.e./ha 
(Roundup) (1.0 gal/A) 

(Rodeo) (0.75 gal/A) 

Disking, Glyphosate 3.33 kg a.e./ha 
mowing & (Roundup) (1.0 gal/A) 
herbicides (Rodeo) (0.75 gal/A) 

Dense stands require 2 
applications/year; can be 

used near/or in water 

Dense old infestation 
where chlorsulfuron is 

not an option and 
desirable monocot 
species are present 

Dense old infestation 
where chlorsulfuron is 

not an option 

Nonselective herbicide; 1 
application/year has limited 
long-term success in dense 

stands 

Minimal effectiveness if soils 
are dry and plant re sprouting 

is limited; Control not as 
consistent as glyphosate 

Nonselective herbicide, 
minimal effectiveness if soils 
are dry and plant resprouting 

is limited 

Dense, old infestations 
with large root systems 

present; Stimulates 
germination of seeds 

within seedbank 

Disturbs soil and resident 
plants; Intensive management 

that cannot be performed in 
many habitats 
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