THE ROLE OF HERBICIDES IN PRESERVINGBIODIVERSITY
by Jake Sigg
N

o DATA EXIST for private land, but the Bureau of
Land Management estimates that the United States

is losing 6,000 acres of public land every day to
invasive non-native plants (4,600 acres a day in the West
alone), rendering land economically useless and biologically impoverished. In the frequently polarized debate
over the use of herbicides in battling aggressive weeds,
the subject of biodiversity is too often lost. Herbicides,
per se, have become the focus of the debate. This is
backwards-biological diversity should be front and center. This is the pivot on which CNPS policy must turn.
Does proper use of herbicides work for or against biodiversity? Herbicide critics usually isolate the subject.
They neglect the differences among herbicides and fail to
address the serious weed problem confronting the California flora. I am a proponent of judicious use of herbicides, and favor their employment as a vital part of a weed
management strategy.
Our discomfort with chemicals began with revelations
in Rachel Carson's Silent Spring in the 1960s. The use of
chemicals as a quick fix for complex problems created a
backlash, resulting in a regulatory climate that protects the
public against many of the dangerous substances used
indiscriminately in the past. Herbicides became entangled
in the reaction to chemicals, but evidence is skimpy regarding negative effects of today's available non-restricted
products when used according to label directions. Some
people want to prohibit all herbicide use, but they don't
address benefits or the level of risk. Those striving to
preserve natural communities feel threatened by attempts
to deprive them of an essential tool.
In an article entitled Killer Weeds in the March-April
1997 Audubon, author Ted Williams excoriates those he
calls chemophobes. The article epitomizes the frustration
and anger felt by those stymied in their David-and-Goliath
battle against overwhelming infestations. He cites a tragic
case in Idaho's Craig Mountain Wildlife Management
Area, where a program of hand spot-spraying of yellow
star-thistle was stopped by a court injunction that resulted
from a suit brought by the Northwest Coalition for Alternatives to Pesticides. The partnership between the Bureau
of Land Management and U.S. Forest Service was successfully controlling the infestation. The injunction allowed the thistle to leap out of control, infesting tens of
thousands of acres of priceless habitat that had previously
supported a great diversity of wildlife such as bighorn
sheep,grouse,elk, moose,deer, and wintering bald eagleshabitat that is for all practical purposes gone, possibly
forever. In a similar situation, a frustrated Don Schmitz of
Florida's Department of Environmental Protection fumes
VOLUME 26:4, OCTOBER 1998

at those "who are unwilling to accept a short-term environmental insult to avoid a long-term ecological catastrophe." Weed warriors are keenly aware that once native
biological communities have been displaced by weeds,
they find it difficult or impossible to restore them. Losing
them sometimes means losing them forever, a needless
and deeply painful loss.
Our present technologies for countering invasive nonnative weeds are rudimentary and few: control by biological agents, manual eradication, mechanized removal, fire,
and herbicides. All have limitations; all are essential.
Classical biological control offers the greatest, and
perhaps only, hope for some plants and the single best
means'of reducing need for herbicides. A successful example of classical biocontrol is provided by Klamath weed
(Hypericum perforatum), which was devastating rangelands in northern California and Oregon in the 1940s but
which has been reduced to insignificant levels by the
introduction of a predatory beetle that feeds exclusively on
Klamath weed. On the downside, biocontrol is not feasible
for some plants, such as those closely related to agricultural crops or those that are attacked only by generalist
predators that feed on a wide range of host plants. Developing a biological control agent is initially expensive and
time-consuming, and there is no guarantee of success.Up
to now it has been inadequately funded but there are now
hopeful signs that this may change.
Manual eradication can achieve inspiring results in

The foreground scene at Horseshoe Cove, Bodega Marine Reserve, was
until recently a monoculture of ice plant before being sprayed with a
glyphosate formula. The cream cups (Platystemon califomicus), California
poppy (Eschscholzia califomica), brownie thistle (Cirsium quercetorum),
and California brome (Bromus carinatus) seen here regenerated from the
indigenous seed bank. Photograph by Peter Connors.
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localized areas--examples are the stewardship programs
of the Golden Gate National Recreation Area in the San
Francisco Bay Area and the Wildlands Restoration Team
in the Santa Cruz Mountains. With increasing popularity
of site-stewardship programs, use of this technique can be
greatly enlarged. The value of this multi-dimensional approach to weed control cannot be overstated. Still, the fact
of millions of acres of overrun wildland in C~ifornia
reveals the limitations of site stewardship as a solution to
either the California or the global problem.
With the paucity of available techniques, is it any
wonder that careful use of herbicides has found acceptance by thol;lghtful people? This article addressesherbicide use-'only for the control of wildland weeds that are
threatening biological diversity and does not addressnonecological usessuch asincreasing timber production. There
are many examples of indigenous plant communities being saved at the last minute and restored to native stock by
an integrated management program in which herbicides
played a necess;li"yrole. Even highly motivated volunteers
have not attempted to save the state- and federally-listed
endangered fountain thistle (Cirsium fontinale subsp.
fontinale)-endemic to a small area on the San Francisco
peninsula-because of its labor-intensive demands. 'At
our request, the California Department of Transportation
and the San Francisco Water Department initiated a program of cutting and painting the invading pampas grass
with glyphosate to prevent the thistle being overwhelmed
in its serpentine seep habitat; this appears to be a success
story in the making. Rich grassland/wildflower areas in
and around San Francisco-tiny but precious-are there
today becauseherbicides provided crucial support to volunteers teetering on the brink of demoralization in the face
of advancing fronts of fennel (F oeniculum vulgare), pampas grass (Cortaderia jubata), and French broom (Genista
monspessulana)perceived as invincible.
An e-mail appeal to activists for other successful examples where employment of herbicides played a crucial
role resulted in an overnight torrent: salt cedar (Tamarix
spp.) eradication projects in Afton Canyon near San Bernardino, The Nature Conservancy's Dos Palmas Reserve,
and Lake Mead National Recreation Area; Cape ivy
(Delairia odorata), artichoke thistle (Cynara cardunculus),
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eucalypts (Eucalyptus spp.), and many other weedy species in Los PenasquitosReserve in San Diego; castor bean
(Ricinus communis), pampas grass, and myoporum (Myopo rum laetum) in Newport Beach, in Big Sycamore Canyon (Pt. Mugu State Park), Leo Carrillo State Park, Liberty Canyon and Malibu Lagoon (Malibu Creek State
Park); Team Arundo's Santa Ana River restoration; pampas grass on Milagra Ridge in the Golden Gate National
Recreation Area near San Francisco; and ice plant
(Carpobrotus edulis) at Asilomar State Park, the Marina
dunes, and the Marine Lab at Bodega Head in Marin
County.
Plainly, many of those who value biodiversity seriously
enough to donate a large part of their lives to an effort to
preserve it consider herbicides indispensable. Aside from
cost-effectiveness and time savings, employment of herbicides has the considerable advantage of avoiding soil
disturbance, which activates the weed-seed bank and favors weeds over natives. In the cited instance of Bodega
Head, a project ongoing since 1985, dune natives were
being buried under thick carpets of ice plant. Managers
sprayed the ice plant, which decayed slowly over a long
period. Native plants returned on their own. A similar case
is in process in the Marina dunes, managedby the California State Parks and Recreation Department. This is an
efficient and ecologically sound method that should be
employed more often.

A Rational Dialogue
Difficulty in attaining rational dialogue is partly embedded in language. The word "toxic" can be defined in
many ways. In addition to a wide variety of meanings, it
also carries heavy emotional freight. It has meaning only
in relation to something else: oxygen is lethal to some
organisms but essential to others. Salt, chlorine, and aspirin can be toxic to humans at high dosages but are safely
ingested in proper amounts. Modem herbicides have been
improved in recent years and are cleverly designed to
work in various highly specific ways to interfere with the
functioning of a specific target; they mayor may not be
detrimental to organisms not targeted. It would be con-
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structive to look at what.is going on without attaching
emotional labels to what may be a hannless process.
The first issue of an herbicide policy is safety-to
humans, soil microorganisms, wildlife, ecosystems.There
are many chemicals on the market for controlling vegetation. As a practical matter when we talk of controlling
wildland weeds in California, we are referring primarily to
two chemical compounds: glyphosate and triclopyr, usually marketed under the trade names of Roundup Pro/
Rodeo and Garlon/Pathfinder II, respectively. The Environmental Protection Agency (EPA) classifies herbicides and all pesticides according to four groups, with
those considered dangerousenough to be restricted placed
in classesI and II, and graduating downward to classesIII
and IV, which are non-restricted, bear only a cautionary
label, and which may be purchased retail. Glyphosate and
triclopyr are in class III.
All herbicides, including surfactants (which aid herbicide adherenceand penetration) and inert ingredients, are
required to undergo rigorous testing to become registered
in the United States. These tests typically include animal
toxicity (carcinogenicity, teratogenicity, acute toxicity),
effects on non-target organisms, and mode of degradation
in the environment. These are extensive tests that take
years to complete. It takes chemical companies seven to
ten years and forty to eighty million dollars to satisfy EPA
requirements and bring a new active ingredient to the
market. California requires further tests that take an additional year or more to complete. EPA and the California
Department of Pesticide Regulation examine all test results
carried out by the manufacturer and have full audit authority over the results. There is not enough money in the EPA
and CDPR budgets to do independent testing, but their
ability to look into company records and to conduct onsite inspectionskeepscompaniesfairly honest.The research
regarding safety of non-restricted herbicides is accepted
by the World Hea!~ Organization.
Many people distrust assuranceson herbicides by agencies'or corporations. However, faulty data generated for
the EPA on chemrcal safety are easily detected if they are
inaccurate, misleading, or incomplete, and there are critics
ready to pounce-on this highly visible issue. The EPA, the
manufacturer, and the testing scientists have too much at~
VOLUME 26:4, OCTOBER

998

stake to risk falsifying data or methodology. Non-profit
organizations attempting to eliminate or reduce chemical
use have zeroed in on herbicides and have succeeded in
creating anxiety among some people. However, credible
studies documenting negative effects have not been forthcoming. Studies reported in, for example, the Journal of
Pesticide Reform, are not subjected to peer review by
disinterested scientists. Popularized articles are widely
read and believed by readers.This pseudoscientific reporting accounts for most of the controversy surrounding the
subject, and it places another obstacle to the formidable
job of preserving biodiversity.
ClassesIII and IV herbicides ~ave been in use for a long
time by millions of people, including home gardeners,who
may purchasethem at their local nursery or hardware store.
As a professional gardener in San Francisco's parks and
botanic garden, I used glyphosate-formulated herbicides
intensively over a period of twenty years. Specific areas
were repeatedly and effectively treated without diminution
in soil productivity or indication of negative effects, including to the applicator. Herbicide use vastly increased my
productivity. It would have been impossible to maintain
theseareasin an acceptablemanner without spraying. Modem wage rates prohibit manual eradication of weeds on the
scale required in our public parks and open spaces,to say
nothing of natural resource management, where resource
preservation is the primary concern. There is a long history
of safe and economical maintenance using herbicides. In
the face of this experience, wouldn't we have evidence by
this time of negative or harmful effects? It is up to critics to
identify and substantiateneed for further studies.
Species extinction and loss of biodiversity are becoming weekly stories in the media. Indifference to the rend- J
ing of nature' s fabric while we deny ourselves a useful and
apparently safe weapon is beyond understanding. It is
misleading to say that herbicides should be used only as a
last resort. On the scale of the larger landscape, we have
already passedthe last resort stage. Critics would enhance
their credibility if they devoted more thought to ways to
preserve the miraculous diversity of life we have inherited. To date we have been poor stewards of this gift.
JakeSigg,338 OrtegaStreet,SanFrancisco,CA 94122
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