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Introduction

What are LD50 values?

2,4

Herbicides are products that are used to control weeds.
Concern over herbicide safety has led to increases in
some natural weed control methods, such as salt and
vinegar applications. In some parts of the United
States and Canada, the use of herbicides to control
turfgrass weeds has been banned entirely. However,
materials used for natural weed control, such as salt
and vinegar, also have toxicological properties similar
to herbicides. This publication was developed to
provide practitioners with a reference to which they can
refer individuals concerned about the safety of
herbicides and other commonly used chemicals.

In toxicology, an LD50 value represents the dose of a
chemical required to kill half of a tested population
(usually mice or rats) after a specified duration. These
values are frequently used as a general indicator of a
substance’s acute toxicity. Acute toxicity describes the
adverse effects resulting from a single exposure to a
chemical (i.e., accidental ingestion of a product). LD50
values are expressed in units of milligrams (mg) of
substance per kilogram (kg) of body weight. Toxicity
increases as LD50 values decrease. For example, a
chemical with a LD50 of 10 mg/kg is 10 times more
toxic than one with a LD50 of 100 mg/kg.

What are MSDS sheets?

Considering that LD50 studies are conducted on all
chemicals sold in the United States, they can be used as
a means to compare the toxicity of one chemical to
another. Table 1 presents LD50 values for many
herbicides, as well as many chemicals commonly found
in household products. MSDS sheets for most
herbicides can easily be accessed for free from websites
such as www.cdms.net.
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MSDS sheets are used for product stewardship and
safety. These sheets contain data describing the
properties of a particular substance and are intended
to inform workers and other personnel about the risks
associated with coming in contact with these
substances. MSDS sheets provide pertinent information
on how to properly handle, store and dispose of a
substance, as well as any environmental or health risks
associated with the material. MSDS sheets will state
whether or not the substance is a carcinogen or
teratogen and will provide information about acute
toxicity often represented in the form of an LD50 value.

MSDS sheets for household products can be accessed
directly from company websites. Often, a single product
may be sold by different companies. For example,
several different brands of sodium hypochlorite

(i.e., bleach) can be found in most grocery stores. As a
result, each product will have its own MSDS sheet with
LD50 values that may vary slightly. The values in Table
1 are simply examples presented as a guide for
comparing the relative toxicity of one compound to
another. Any discrepancy in this publication with a
MSDS sheet is unintentional. If such a discrepancy
exists within this publication, and in all cases, use the
MSDS sheet as the authority to guide you in the legal
use of the product.

What is a carcinogen?
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A carcinogen is a substance that causes cancer.
Carcinogens can increase cancer development by
changing cellular metabolism or damaging cellular
DNA. Once this happens, biological processes are
disrupted and uncontrolled, leading to malignant cell
division. Examples of commonly known carcinogens
include asbestos and tobacco.

What is a teratogen?
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A teratogen is a substance that causes abnormalities in
physical development and/or birth defects. Birth defects
occur in about 3 to 5 percent of newborns and are the
leading cause of infant mortality. Many chemicals and
environmental factors are suspected to cause
teratogenic effects in humans and animals. Some
examples of teratogens include caffeine, tobacco and
radiation.

Discussion
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Using LD50 values as an indicator, many herbicides are
less toxic than common chemicals such as caffeine
(found in coffee, tea and many soft drinks) and nicotine
(found in tobacco products). Pendimethalin, a
commonly used herbicide in Tennesee, has an oral LD50
value of greater than 5000 mg/kg, which is similar to
ethanol, the active ingredient in Dawn Ultra
dishwashing liquid.
This is not the case with all herbicides though.
Paraquat, a restricted-use pesticide that can only be
used by licensed pesticide applicators, has an LD50
value of approximately 300 mg/kg; however, it is less

toxic than bleach. When used according to label
instructions, Paraquat is a highly effective herbicide;
however, end-users must take special precautions when
applying the material (e.g., wear correct personal
protective equipment, etc).

Conclusion
When used according to label instructions, herbicides
are safe and effective. Many of the problems that have
been associated with herbicides are the result of
improper use. Similarly, many health problems have
been linked to improper (e.g., excessive) use of
substances like alcohol.
Before applying any herbicide, always refer to the
product label for specific information on proper
product use; tank-mix compatibility; and turfgrass,
vegetable, fruit or ornamental tolerances. For more
information on weed control, visit the University of
Tennessee’s turfgrass weed science website,
tennesseeturfgrassweeds.org.
For more information on herbicide selection, please
visit The University of Tennessee Mobile Weed Manual
(MWM) at mobileweedmanual.com. MWM was
developed by UT Extension professionals to assist
green industry professionals in selecting herbicides for
use in turf and ornamentals. MWM is a web-based
platform optimized for use on mobile devices such as
smartphones and tablets but it will function on desktop
and laptop computers as well. The site provides users
with weed control efficacy information for 90 different
herbicides, tolerance information for over 2300 turf
and ornamental species, as well as direct links to label
and material safety data sheet information on
herbicides used for turf and ornamental weed
management
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Disclaimer
This publication contains herbicide recommendations that are subject to change at any time. The recommendations in this publication are provided only as a guide. It is always the herbicide applicator’s responsibility, by law, to read and follow all current label directions for the specific
herbicide being used. The label always takes precedence over the recommendations found in this publication.
Use of trade or brand names in this publication is for clarity and information; it does not imply approval of the product to the exclusion of others
that may be of similar, suitable composition, nor does it guarantee or warrant the standard of the product. The author(s), the University of Tennessee Institute of Agriculture and University of Tennessee Extension assume no liability resulting from the use of these recommendations.
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