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Common Name
Other Names
Code #: CAS
N. L. Category

Composition

Properties

How Made

Type of Use
Use(s)

Action

Combinations

NOSB Materials Database

Identification
Pheromones Chemical Name Various
Sex Pheromones, Checkmate, Isomate-M, Biolure, Grandlure
Various Code #: Other
Synthetic Allowed
Chemis
Synthetic insect hormones. Family Semiochemical

Multi chemical properties dependent upon nature of source.

Scent of a female insect is synthesized and is placed in a plastic tube that allows pheromones to be
slowly released over time on cardboard traps or sticky traps to attract an insect of the opposite sex.

Use/Action

Crops

pest control
Behavioral stimulus

Lures insects to traps.baits containing insecticides. Mating disruption: pheromone permeates
environment making it difficult for males to locate females.

Status

OFPA  2118(c/1(B)i

N. L. Restriction

EPA, FDA, etc
Registration
Directions
Safety Guidelines
State Differences

Historical status

Internationl status

Use adequate ventilation

Allowed by a wide majority of certification groups.
OCIA: allowed; EU & CODEX & IFOAM all ok



NOSB Materials Database

| OFPA Criteria
(.f 2119(m)1:chem. inter. Avoid: oxygen and strong oxidizing agents. -Carbon oxides formed when burned.

2119(m)2: toxicity No information available at this time.

2119(m)3:manufacture Traps should be positioned in field to prevent exposure of crop to chemical contamination from
pheromone.

2119(m)4:humans -Use gloves
-Avoid skin contact
-Avoid inhalation of vapors or mist

2119(m)5: biology -Disrupts mating patterns of males of target species. Does not affect other species.

2119(m)6:alternatives  Trap crops, sugar or feeding attractant traps, colored sticky traps, botanicals. Alternatives are
very species specific and for some species there are none.

2119(m)7:compatible Compatible with sustainable agriculture goals.

References

Olkowski, W, S. Daar, H. Olkowski. 1991. Common Sense Pest ‘Control. Conneticut. Tauton Press. pgs. 143-144.

AgriSense: 4230 W. Swift St. Suite 106 Fresno, CA 415-856-9500
Atomegric Chemicals: 222 Sherwood Ave Famingdale, NY 516-694-9000

& see attached.
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_ Water, CO-, dry chemical, foam

Material Safety Data Sheet
_May be used to comply with

‘SHA's Hazard Communication Standard,
.9 CFR 1910.1200. Standard must be
consulled for specific requirements.

7

ERMON

E

IDENTITY (As Used on Label and Ust) Note: Blankspacesannorponnmd.ﬂanynemnnotapplgcable.orno
Stirrup¥M informapon is available, the soace must be marked o indica'e that.
Section |
Manutacturer's Name Emergency Telephone Number

mone tion Inc (602) 254-7946

Address (Number, Street. Cay, State, and ZIP Coce)
1700 North 7th Ave., Suite 100

Telephone Number for Inforration
(602) 254-7946

Phoenix, AZ 85007

Date Prepared
1/16/89

DOT SHIPPING AND HAZARD CLASSIFICATION:
Nou-Hazardous UN -~

Signature of Preparer (opoonal)

Section Il — Hazardous Ingredients/Identity Information

Other Limits
Hazardous Components (Specific Chemical Identty; Common Name(s)) OSHA PEL ACGIH TLV Recommended % {ophonal)
'. none
Section Il — Physical/Chemical Characteristics
Boiling Point Spocibe Gravity (HzO = 1) ,
N/A 1.025-1.0:
—Vapoc Pressure (mm Hg.) Ah‘A‘amng Port
N/A N/A
Vapor Density (AIR = 1) Fvaporatin Rate
. N/A (Butyl Acate = 1) N/A
Colubility in Water
‘Miscible in water. . L
- ppearance and Odor .
off-white, mild paint-like odor.
+ ection IV — Fire and Explosion Hazard D:‘a
“Fiash Point {Melhod Used) - T tamrmaoiec Lmits LEL UEL
_.2210° F (closed cup) N/A N/A

txunguishing Media

Special Fire Fighting Procedures
_None

" ausual Fire anc Expiosion Hazarcs
None




The MSDS information is accurate to the best of our knowledge, however, Fermone
does not assume any legal responsibility for reliance upon same.

(’ =tion V — Reactivity Data
_oulity Unstable Conditons to Avoxd

None
Stable -

Incompatibility (Materials to Avoid)

Hazardous Decomposition or Byproducts

Hazardous May Occur Condibons to Avod
Potymenzation

will Not Occur
X

Section VI — Health Hazard Data

Route(s) of Entry: inhalation?” - Skin? ingestion?

Health Hazards (Acute and Chronic) -
: g/ke

rat
Dermal LDsqg: 7 2000 mg/kg

rappit
_g_hronic( EPPecgs - not known

Carcinngenicity: NTP? IARC Monographs? OSHA Regulated?

Signs and Symptoms of Exposure
Irritation of eyes, skin, gastrointestinal tract.

dical Conditions
serly Aggravated by Exposure

None

Emery2ncy and First Ald Procedures \ .
If in eyes: flush with copious amounts of water. If on skin - wash with soap & water.

Obtain medical attention if irritation persists. If ingested - consult physician.

Saction VIl — Precautions for Sate Handling and Use

¢ o5 0 Be Taken in Case Matenal is Releasea or Spillec
Remove people from contaminated area. Avoid contamination of streams and sewers. Contain

area of spill and absorb material onto clay, sand, or other absorbent material.

Wz ispesal Metnoo =
Dispose of unused pesticide, spray rinsate, or mixture in accordance with federal,

state, and local government authorities.

} _cz--ions 10 Be Taken in Hancang and Stonng
Store in cool area, avoid open flames and other sources of ignitiom.

L= X PP

Cuver “recautions

Section VIl — Control Measures

;s‘:-esp;ratory Protection (Soecty Type)
one

(‘ Atianon Local Exhaust Special
Mechanical (General) Other
F.-necuve Gloves Eye Protection
Chemical resistant - rubber Safety glasses

“Cuner Frotective Clothing or Equipment
Wear impervious clothing.

WwonyMvaienic Practices

L I Y U R B I o e N e d



( MATERIAL SAFETY DATA SHEET

CONSEP

213 S.W. Columbia, Bend, Oregon U.S.A. 97702-1013
EMERGENCY PHONE NUMBER: (503) 388-3688

TRADE NAME: CheckMate® CM

SYNONYMS: Codlure, Codlemone
REGULATORY LICENSE: EPA Registration No. 56336-13

CHEMICAL FAMILY: Unsaturated Aliphatic Ester

PRINCIPAL COMPONENT(S) "~ CASNO. | CHEMICAL FORMULA |
( | E,E,-8,10-Dodecadien-1-ol 33956-49-9 C,,H,,0,

None of the ingredients of this material meet the definition of "Hazardous Chemical” given in OSHA Hazard Communication
Regulation 29 CFR 1910.1200(c). The information on this form is furnished as a customer service.

§ 29 °C for pheromone.
B Not established for whole
BN dispenser.

B > | for pheromone.

{ Not Appcable for nser. o

820 °C, mm Hg): Not established
| for dispenser.

| Insoluble in water for pheromone
§ and dispenser.

Not established for
| dispenser.

B Plastic devices, mild,
g fruity odor.

Not established for dispenser.

Page 1 - Material Safety Data Sheet for CheckMate® CM



FLASH POINT FLAMMABLE LIMITS

UEL
{Method Used) (% by Volume in Air)
Not established. Not established. Not established. Not established.
EXTINGUISHING
MEDIA: Dry Chemical, Foam, Carbon Dioxide (CO5)
SPECIAL FIRE FIGHTING
PROCEDURES: Evacuate area of all unnecessary personnel. Use standard fire fighting procedures.
UNUSUAL FIRE AND
EXPLOSION HAZARDS: Carbon oxides formed when burned.

None of the ingredients of this material meet the definition of "Hazardous Chemical” given in OSHA Hazard Communication
Regulation 29 CFR 1910.1200(c). The information on this form is furnished as a customer service.

For pheromone ingredient:

LDgp, Oral, Rat: > 5050 mg/kg

LDsp, Dermal, Rabbit: > 2050 mg/kg

LDs, Intratrachael, Rat: > 2.50 ml/animal (>S5 mg/L)
Eye Irritation, Rabbit: Minimally irritating.

Skin Irritation, Rabbit:  Moderately irritating.

Ames Mutation Assay:  Negative.

EYE .
CONTACT: Pheromone is minimally irritating. Avoid contact with eyes when in contact with dispenser
' membrane.

SKIN .

CONTACT: Pheromone is moderately irritating. Avoid contact with skin when in contact with dispenser
membrane.

INHALATION: Avoid breathing vapors when in confined areas.

INGESTION: Due to product form, ingestion is not considered likely.

CHRONIC: Long-term studies have not been done on the concentrated active ingredient, however, no adverse
effects expected.

Page 2 - Material Safety Data Sheet for CheckMate® CM



( EYE

CONTACT: Flush with plenty of water for at least 15 minutes. If irritation develops, call a physician.

SKIN
CONTACT: Wash with soap and water. If irritation develops, call a physician.

INHALATION: Remove from exposure. If illness or adverse symptoms develop, call a physician. Due to product
form, such exposure is unlikely.

INGESTION: Due to product form, such exposure is unlikely.

RECOMMENDED EXPOSURE LIMITS: None established.

LISTED AS CARCINOGEN
BY NTP, IARC, OR OSHA: No.

OTHER HEALTH EFFECTS: No known adverse effects expected.

HEALTH HAZARD CATEGORIES: EPA Toxicity Category: III - CAUTION.

‘ : Pheromone is sensitive to heat and hght.

4 INCOMPATIBILITY: Pheromone to strong oxidizing agents.

HAZARDOUS
DECOMPOSITION
PRODUCTS: Carbon oxides formed when burned.

A~

HAZARDOUS '
POLYMERIZATION:  Will not occur.

[STEPS TO BE TAKEN IN CASE
MATERIAL IS RELEASED OR SPILLED:

Solid spills can be swept up. Keep out of water sources or sewers.

ENVIRONMENTAL HAZARDS/

WASTE DISPOSAL:
Incinerate or otherwise manage at an RCRA permitted waste management facﬂxty
Dispose of in accordance with local, state, and federal regulations.

USED DISPENSERS AND
CONTAINER DISPOSAL:

Used dispensers should be wrapped in newspaper, placed in garbage bag and discarded in trash. Do
not reuse box or bag containers. Discard in trash.

Page 3 - Material Safety Data Sheet for CheckMate® CM



RESPIRATORY

PROTECTION: Not generally required under normal use conditions.
PROTECTIVE
GLOVES: Use waterproof gloves when handling dispensers.

EYE PROTECTION: Not generally required under normal use conditions.

OTHER PROTECTIVE

EQUIPMENT: Use protective garments to prevent excessive skin contact.

VENTILATION: Use adequate ventilation.

NOTE: Personal protection information provided in this Section is based upon label information as to

normal uses and conditions. Where special or unusual uses or conditions exist, it is suggested that
the expert assistance of an industrial hygienist or other qualified professional be sought.

PRECAUTIONS TO BE TAKEN IN
HANDLING AND STORAGE, ETC.’

Wear protective equipment described in Section VIII, if exposure conditions warrant. Keep
containers closed. Wash hands after handling. Launder contaminated clothing before reuse. Do
not allow product to contaminate water sources, food or feed.

Consep, Inc. is unaware of any lal, state or federal retions which define the active ingredient as hazardous.

As of the preparation date, this product did not contain a chemical or chemicals subject to the reporting requirements
of Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

While this information and recommendations set forth are believed to be accurate as of the date hereof, Consep, Inc.
makes no warranty with respect hereto and disclaims all liability from reliance thereon.

Date: 12/7/94
Supersedes: 11/22/94

Name: Richard W. Fresh
Title: Regulatory Affairs

Signature: 2":\’:&/;2&_ chekm
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R.S. BERGER and D.A. RIDER

NTOMOLOGISTS have long recoz-

nized the abilitv of insects to use a

sensitive olfactory sensory svstem to
detect odors trom volatile chemicals. Current
research in the Alabama Agricultural Exper-
iment Station is seeking wavs to block or jam
this sensory svstem to disrupt the reproduc-
tive evele of certain economically damaging
insect pests.

By absorbing special chemicals known as
sex pheromones from the air into their anten-
nae and recognizing these as unique mark-
ers, insects can distinguish potential mates
from many other species in the field and con-
tinue their reproductive cvele. Auburn re-
searchers were the first in the world to iden-
tifv and chemicallv svnthesize sex pheromone
of an economically damaging insect pest «the
cabbage looper:. Current research is under-
way to use the sex pheromone in combination
with other chemicals to jam reproductive sig-
nals of this frequent pest of vegetable crops
and occasionallv of sovbeans and cotton.

Researchers first tried to block the abihty
of male cabbage loopers to detect sex phero-
mone by synthesizing chemical compounds

1?2

Male cabbage looper scanning the air with its antennae.

that contain characteristics of both the tovie
part in three insecticides and the specific
portion of the sex pheromone. The rationale
was that these compounds would be carried
to the same site in the nerve cells where the
pheromone molecule is recognized by the in-
sect. The ‘toxic tail’ would then jam the im-
portant components that must act to transmit
the necessary information to the brain of the

insect. Although the toxic principle of each of

the three different insecticides was explored.
none was effective.

A second group of compounds was copied
from chemicals known to occur in certain
plants that have been used as spices and in
folk medicine. These are ‘hot’ when chewed.

EFFECT OF N-BUTYLMALEIMIDE ON MATING OF
CaBBAGE LOOPER MOTHS

Pairs producing

Treatment fertile voas
Pct
Control ... ... ... ... S1
Males treated ... 0
Females treated ... .. 100

cause a numbing in the mouth. and have
been used to relieve the pain of toothache
and bronchitis. These compounds. known as
isobutvlamides. were made to imitate the
structure of the pheromone molecule. but
they were also ineffective.

A third group of compounds. known as
thiol-inhibitors. specifically N-butvlmaleim-
ide. which chemically binds to certain sul-
phur-containing substances. was used. Re-
search by others had shown that the ability of
insects to taste could be blocked with mer-
cury-containing compounds that are known
to react with sulphur. N-butylmaleimide was
dispersed as a vapor in much the same way
sex pheromones are distributed in the air,
providing dramatic initial results.

An oscilloscope was used to monitor
treated insects. Typically when antennae of
male cabbage loopers were stimulated by
pheromone vapor. blips showed up on the os-
cilloscope. much like heart beats show up
when patients are monitored in a hospital.
After exposure to the thiol-inhibiting vapor.
male cabbage loopers showed no blips on the
monitor.

If the antenna shows no response, does this
mean the insect can no longer smell® Appar-
ently it cannot. Insects that were exposed to
doses of the chemical sufficient to abolish es-
sentiallv ail electrical response in the anten-
nae were unable to locate a source of syu-
thetic pheromone when placed downwind
from it in a wind tunnel. Normally about $0%
of males will fly directly to the source when
placed in the plume of pheromone.

The final test was to determine if blockage
of an insect’s antennae impaired its ability to
locate and mate with a suitable partner. Sin-
gle pairs of cabbage looper moths were
placed in cages with a potted collard plant.
Either the male or the female of each pair was
treated with a dose of chemical sufficient to
block their antennae. The results of these
studies are listed in the table. Treatment of
males completely destroved their abilits to
locate females and mate with them. resulting
in no viable eggs being produced.

Further studies are currently underway to
develop practical means for getting the chem-
ica] to males in the field. The feasibility of
combining the inhibitor with sex pheromone
in a lure that would result in males picking up
the chemical as they follow the plume of pher-
omone is being investigated.

Berger is Professor and Rider is a former Grad-

uate Student in Zoology-Entomology:

Alabama Agricultural Experiment Station



Tiny worm-like nematodes have just
migrated out of the body of a dead
termite and are seeking a new hust.
Infective juvenile nematodes enter an
insect host through its body openings.
Once inside, they feed on 'l . - ct
and release toxic F -t 1.~ that produce
lethal biood poisc.: .,

‘Photo courtesy G- rge Poinar.)

These infectious irvenile nema-
todes have mutu.. whicial rela-
tionships with the ba teria Xenorhab-
dus nematophilus and X. luminescens,
which they carry in their gut. Once
inside the host, the bacteria are re-
leased from the anus of the nema-
tode and multiply rapidly in the
host’s bloodstream. The insect host
dies within 24 hours from blood poi-
soning caused by the bacteria, and
the nematodes continue to use the
bacteria as a food source within the
insect’s body.

Formulations. Mass production of
nematodes has resulted in a number
of commercial products containing
13 infective nematodes. These are
mixed with water and are applied as
drenches or sprays to the soil or other
moist environments. The major fac-
tor limiting wider use of parasitic ne-
matode species is the lack of a formu-
lation that allows nematodes to
survive for long periods under ad-
verse —particularly dry —conditions.
Additives that could solve this prob-

Covuavane. Seinre. et

142

PART J: PESTICIDES

lem are now being researched. Encap-
sulation processes whereby nema-
todes are enclosed in a gelatin-like
material have recently been devel-
oped. New developments in mass-
rearing will probably lower produc-
tion costs so nematodes will be even
more commercially feasible.

Safety. After extensive toxicologi-
cal testing, these nematodes and
their bacteria have been found to be
nontoxic to humans, animals and
other nontarget organisms.

Uses and Application. At their pre-
sent stage of development, parasitic
nematodes are most effective when
applied to moist soil to kill insects in
the ground or in plant containers, or
when injected into holes bored by in-
sects in trees. Because commercial ne-
matode species cannot survive natu-
rally in dry environments, current
formulations are not effective when
spraved on the leaves of plants. Ne-
matodes applied this way quickly des-
iccate and die before finding a host.

Steinernema caipocapsae, the most
widelv available commercial nema-
tode, has been shown to infect and
kill about 300 species of insects in 17
families of Coleoptera (beetles), 9
families of Diptera (flies), 5 families
of Heteroptera (bugs), 4 families of
Homoptera (aphids, scales, mealy-
bugs, whiteflies), 8 families of Lepi-
doptera (caterpillars), 1 family of Neu-
roptera (lacewings) and 5 families of
Orthoptera (grasshoppers, crickets).
With an organism that has such a wide
host range, it may be necessary to de-
vise baits, carriers and other delivery
systems that ensure the nematode at-
tacks the target pest selectively.

The same nematode has been
shown to attack subterreanean ter-
mites (Reticulitenmes spp.) in laborato-
ry cultures. A produci called SAF-T-
Shield™, which contains S. carpocapsac
as its chief ingredient, is now mar-
keted to control these termites. How-
ever, field testing of this and other
nematode products against subter-
ranean termites is still underway. A
number of private termite companies
have been using the nematodes for

(oW T

several years and report success; how-
ever, data from controlled studies of
treatments applied to structures is
needed before scientifically accurate
assessments of nematode effective-
ness can be made.

Parasitic nematodes have been
shown to kill many horticultural and
agricultural insect species in laborato-
ry tests; however, when appliced to
plants or soil in field experiments, .
carpocapsae was effective in control-
ling only a few plant-boring insects,
including carpenterworms (moths of
the family Sesiidae) in figs, oak and
other trees, and the wood-boring lar-
vae of the western poplar clearwing
moth (Prionoxystus robinae) in birches
and willows in California. In these
cases, the nematodes were mixed
with water and pumped directly into
the hole made by the borer, using ei-
ther an oil-can applicator or a hand-
operated plastic spray bottle. The ne-
matodes can also be applied wit
traditional spraying equipment.

Another Steinernema species has
been found effective in controlling a
borer of currants in Australia; when
used in conjunction with one or
more species of Heterorhabditis, it has
also been successful in controliing a
few soil-inhabiting insects. Steincrne-
ma and Heterorhabditis are effective
against root weevils such as the black
vine weevil (Otiorlynchus sulcatus)
and the strawberry root weevil (().
ovatus). (For application procedures
in containerized soil, see p. 395,
Commercial cranberry growers have
controlled the strawberry root weevil
in cranberry bogs through aerial ap-
plications of nematodes. In lawns,
nematodes have controlled white
grubs such as the Japanese beetle (see
p. 538), other beetles, cutworms and
mole crickets.

PHEROMONES AND OTHER
SEMIOCHEMICALS
Various pheromone products have
had a great impact on pest control to
date and offer great promise for the-
future. Pheromones are chemicals s




creted and emitted by an organism
that elicit responses in other individ-
udls of the same species. The insect
sex pheromones are the most widely
known, probably because they have
tnjoyed good press and have cap-
tured the interest of the public.
Large-scale detection programs for
the gypsy moth that use sticky card-
board traps baited with their sex
pheromones familiarized the public
in many areas of the country with
this new class of chemicals for ma-
nipulating pest populations.
There are other types of phero-
wnes and related substances with
potential for insect control. These in-
‘lude alarm pheromones, aggrega-
tion pheromones, food attractants,
food stimulants and various repel-
lents, deterrents and arrestants. In
tact, pheromones are only one of at
least three classes of chemicals called
semiochemicals (see the sidebar at
right) that are used by organisms to
communicate with other species and
the inanimate environment.
Awarcness of the importance of
semiochemicals is still relatively new,
but research in this area may have a
great impact on world aftairs if it con-
linues to grow and mature. Atter all,
if human sex pheromones can influ-
ence human behavior just as insect
sex pheromones affect insects —and
there is now good evidence of this in
humans as well as in other mammals
--then a whole range of other classes
ot pheromones and semiochemicals
mdy also be affecting humans with-
out our being aware of it. ‘This means
that @ whole new set of substances
awdits discovery, industrial use and
market exploitation.

Pheromones Used in
Insect Control
the ability to synthesize insect
pheromones in the laboratory has
given rise to the seductive vision of
total, species-specific pest control in a
bottle. If we sound skeptical, it is not
biecause we doubt the usefulness of
these materials in pest control pro-
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too much faith in a chemical control
that is used repeatedly and in isola-
tion. The likelihood of insect resis-
tance or tolerance is too great. It is
obvious to us that the value of these
materials is as a complement to
programs that integrate many strate-
gies to make the habitat less desirable
for pests.

Mode of Action. Insects can com-
municate via chemical stimuli pro-
duced in their bodies and emitted
into the air. They dctect these com-
pounds by way of their chemo-
receptors which detect messenger
compounds at extremely low concen-
trations. Once a chemical message is
detected, it may trigger a specitic
behavior or development process.
Most pheromones currently used in
pest control are synthetic versions of
natural insect chemical compounds,
chiefly sex pheromones, aggregation
pheromones or feeding attractants.

Formulations. Pheromones are used
as lures to attract insects to traps or
baits containing insecticides. The
most commonly used pheromones
are the attractant chemicals that one
insect gender uses to attract the
other. For example, a pheromone se-
creted by female moths is placed in a
trap to capture males of the same
species (or vice versa). The chemical
attractant is usually impregnated in-
to or enclosed within a rubber or
plastic lure or holtow tube that slow-
ly releases the pheromone over a
period of days or weeks. Sometimes
several pheromones are combined in
the lure. The fures are then placed in
cardboard or plastic traps (see the
drawing on p. 144) that use an adhe-
sive-coated surtace or funnel-shaped
entrance to capture the target insect.

Uses and Application. 'heromone
traps are usced to monitor for the
presence of pests, as control tools to
capture insects, as confusants to dis-
rupt insect mating and as lures to at-
tract insects to insecticidal baits. Cur-
rently, the most important use of
pheromones is as detection and mon-
itoring tools. Fhey make it possible to

bbbt et it h “chemical

Definitions of Various
Classes of Chemical-
Releasing Stimuli®

Semiochemical: A substance
produced by an organism or
inanimate object that elicits a
response in another organism.

Pheromone: A substance
produced by an organism that
elicits a response in another
individual of the same species.

Allelochemic: A substance
produced by an organism that
elicits a response in an
individual of a different species.

Allomone: A type of
allelochem.c that favors the
emitter over the receiver.

Kairomona: A type of
alleloch- -~ - that favors the
receiver .1 the emitter.

Synomone: A type of
allelochemic t' .t favors both
emitter = .1 receiver.

Apneumo. 1 A ,ubstance
proc. .. d by a nonliving thing
that elicits a response from a
living organism.

a From Nordlund, D. A, et al.,1981.

searchlight” that points out where
and when the pest is occurring so
other measures can be brought to
bear on the pest and its environment.
An excellent example is the use of
traps in cochroach management.
Cockroach traps, now a common
product, were virtually unknown 20
years ago. These traps use a food at-
tractant together with an adhesive
inside a box or triangle-shaped card-
board container designed to be
thrown away after it fills with cock-
roaches. (We discuss this tool further
in Chapter 14 on cockroach manage-
ment.) The trap tells you where the
roachies are most concentrated and
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Pheromone Lures and Traps

placed in a variety of traps designed to attract speci

Pheromones are impregnated in lures that slowly release the active ingredients over a period of days or weeks. Lures are

fic groups of insects. Trap styles include wing traps (A), delta traps (B,

which also shows a cross section of the Biolure™ pheromone

dispenser), square cardboard traps (C) and funnel traps (D).

Lure holder

membrane

Pheromone reservoir

backing

Rate-controlling

Impermeable

Lure

D s/ O\ 7
‘F%/ T

Lid

Base

whether vour control efforts are
working or not. Despite advertise-
ments that suggest differently, the
traps are not a method of control.
Certainly the roaches “check in but
don't check out,” but they don't all
check in. Such traps have not been
shown to be useful for control in
field tests against large populations.

Different pheromone-baited traps
also attract a large variety of other
pest species indoors and in the gar-
den. We mention these species in the
appropriate sections of this book, in-
cluding the discussions of stored-
product pests in Chapter 14 and pests
of lawns and ornamental plants in
Part 8. But some general cautions
about using pheromone-baited traps
are in order here.

First, the synthesized materials are
usually not perfect replicas of the

natural product. Because the sub-
stances that insects and plants manu-
facture themselves are so complex,
it is extremely difficult to copy them
exactly. This means that the natural
pheromones emitted by the living or-
ganism “out-compete” the human
products in attractiveness to other
members of the same species. The
pulsed timing of the normal release
and the need for a target with nor-
mal behaviors (a live partner) are also
factors that make attractant traps less
than effective in some species. Thus,
what works on a very small scale, for
example in one fruit tree in a back
yard, may not necessarily be success-
ful on a larger scale, such as in a sub-
urban lot or small home orchard. In
the latter situations, it may be dif-
ficult to provide an artificial scent
in a trap that is as powerful as that

emitted by live members of the same
pest species.

Second, there is always the possi-
bility that you will attract a pest into
the area that was not already there,

-or attract it in greater numbers than

would otherwise have been present.
Thus, strategies have to be applied to
limit drawing pests to an area, espe-
cially small-scale plantings. To do
this, you must place the traps around
the perimeter of the area being sam-
pled, attaching the traps to plants
that would not normally be attacked
by the pest. For example, a codling-
moth trap should be placed on a lin-
den or el tree, because these trecs
lack the fruit on which the moth nor-
mally lays its eggs. Apple or walnut
trees, of which the moth is a pest,
would be bad choices because trap-
set in them may attract more mot}




than they can catch. In such cases,
the traps would actually exacerbate
the pest problem.

The important exception to the
above is the use of pheromone confu-
sant systems. These are hollow plastic
tibers that contain a pheromone sex
attractant distributed en masse over
many acres, usually by aircraft. Re-
sults to date have been very promis-
ing in large-scale agriculture and
torestry against the pink bollworm
(Pectinophora gossypiella), the tomato
pinworm (Keiferia lycopersicella), the
artichoke plume moth (Platyptilia car-
“idactyla) and the western pine

.oot borer (Eucosina sonomana). The

une approach has also been used
against the gypsy moth (Lymantria
[=Purthetria] dispar).

A slightly different type of phero-
mone system combines an aggrega-
tivn stimulant, or a bio-irritant, and a
conventional pesticide. The irritant
cncourages the pest insect to travel
farther; the insect is thereby exposed
w higher dosages of the insecticide
than it would be without the stimu-
lant. This system has proven eftective
against the boll weevil (Anthonomus
grunddis) and two tobacco and cotton
pusts, Heliothis virescens and H. zed,
which are also vegetable pests in
home gardens. This approach offers
the potential for the reduction of the
amount of insecticide applied to var-
10U CTOPS.

Although most pheromone trap
systems have been developed for the
larger agricultural pest control mar-
ket, they may also tind use in home
gardens. But gardeners troubled with
agricultural pest problems on a small
suale will have to do their own exper-
unentation. In Table 8.7 on p. 146,

~e provide a list of insects that are
asceptible to pheromone attractants
that are commercially available as we
8o to press. If you see your pest on
this list, write to one of the producers
of the substance that attracts the pest
to sve whether the product can be
made available to you or a local dis-
whutor. Major pheromone producers
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under “Insect Management: Identifi-
cation and Monitoring” on pp. 681-
682. These producers can also pro-
vide information about techniques
for trap placement and frequency of
trap replacement.

A few pheromones attract an en-
tire insect family instead of just one
species or a few members of a single
genus. For example, the pheromone
that attracts the ash borer (Podosesia
syringae) also attracts other members
of the same family, the Sesiidae
(Lepidoptera). If your pest is not on
the list but another pest in the same
genus is, the pheromone that works
against it may also work against
your pest.

INSECT GROWTH
REGULATORS

Insect growth r.gulators (I1GRs) are
the insect hormones (or their syn-
thetic mimics) that govern an insect’s
maturation processes and other vital
functions. IGRs are sometimes re-
ferred to as third-generation insecti-
cides. The first generation consisted
of stomach poisons such as arsenic
compounds. The second generation
included the commonly used organo-
chlorines, organophosphates and car-
bamates. The third generation, the
IGRs, are the newest compounds on
the scene, and there are great hopes
for this class of pesticide, with its
promise of selectivity of target pests
and safety to nontarget organisms.

Insects, like other animals, can be
viewed as biochemical factories, with
each of their various glands produc-
ing specific compounds. These com-
pounds function in reproduction, co-
ordination of the nervous system,
tissue protection and repair, molt-
ing and metamorphosis. Insects, like
many other forms of lite, are bio-
chemically similar to humans and
other mammals in certain ways, but
differ significantly in other ways. The
search for less-toxic insecticides has
focused on substances such as IGRs
that affect biochemical processes
mviane to arthropods. so that the po-

tential negative effects on humans
and other mammals are minimized.

This motivation, coupled with ad-
equate research: support, has so far
facilitated the :xploitation of two
classes of important insect hormones:
ecdysone, which is responsible for in-
sect molting, and juvenile hormones
(JH) that prevent metamorphosis (the
change from larva to adult). Scientists
have mapped the biochemical path-
ways involved in their production
and their impact on target tissues. Of
the two, the juvenile hormones have
received more commercial attention.
The application of a natural JH and
its synthetic mimics to juvenile in-
sects in many orders arrests their de-
velopment enough so that they can-
not complete their life cycles and
either die at an immature stage, or
mature into sterile adults.

Formulations. Available IGRs are
formulated as liquid concentrates or
as aerosol sprays or foggers. The con-
centrates can be mixed and applied
with standard spray equipment.

Safety. Because mammals do not
molt or metamorphose as insects do,
the chemical compounds in IGRs are
unlikely to affect them. The 1Dy, of
methoprene, the most widely used
IGR, is greater than 34,000 mg/kg, in-
dicating its wide margin of safety to
humans and other mammals. In ad-
dition, the relatively narrow range
of species affected by a given IGR re-
sults in low or zero toxicity to benefi-
cial insects.

Uses. At e -1GRs have been
registered: thic i1 analogs metho-
prene, hydroprene, kinoprene and
fenoxycarb, and the chitip inhibiter
diflubenzuron. Tabte 8.8 on p. 147
lists the targe. -, oilected by these
IGRs. C'ther niatcials are under de-
velopmeny, so additional products
can be expected.

Mett.oprene. Methoprene impedes
insect maturation, causing sterility
and death before insects can mature.
Thus, like most JHs, it is useful only
on insects such as fleas that are pests
when adults, but whose immature
stages are not pestiferous. Metho-
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Insects Susceptible to Commercially Available Pheromones

Common Name

Scientific Name

Common Name

Scientific Name

Coleoptera

boll weevil

japanese beetle

khapra beetle

smaller European elm
bark beetle

spruce bark beetie

Diptera

apple maggot

black cherry fruit fly
cherry fruit fly
Mediterranean fruit fly
red plum maggot
tentiform leafminer
walnut husk fly

Homoptera
California red scale
citrus mealybug
comstock mealybug
San Jose scale

Lepidoptera

alfalfa looper
angoumois grain moth
artichoke plume moth
ash borer

bagworm

beet armyworm
black cutworm
bollworm/corn
earworm
cabbage looper
codling moth
common armyworm
cranberry girdler
diamondback moth

dogwood borer
Douglas-fir cone nioth

<Jyptian cottor wafworm

European corn borer

European grape
vine moth

European pineshoot
moth

Anthonomus grandis
Popillia japonica
Trogoderma granarium
Scolytus multistriatus

Ips typographus

Rhagoletis pomonella

R. fausta

R. cingulata

Ceratitis capitata
Grapholita funebrana
Lithocolletis blancardella
R. completa

Aonidiella aurantii

Planococcus citri

Pseudococcus comstocki

Quadraspidiotus
perniciosus

Autographa californica
Sitrotroga cerealella
Platyptilia carduidactyla
Podosesia syringae
Thyridopteryx
ephemeraeformis
Spodoptera exigua
Agrotis ipsilon
Heliothis zea

Trichoplusia ni

Cydia pomonella
Pseudaletia unipuncta
Chrysoteuchia topiaria
lutella xylostella
Synanthedon scitula
Barbara colfaxiana
Spodoptera littoralis
Ostrinia nubilalis
Lobesia botrana

Rhyacionia buoliana

fall armyworm

false codling moth
filbert leafrolier

filbert worm

fruit tree leafroller

fruit tree tortrix

grape berrymoth
greater peachtree borer
gypsy moth

Indianmeal moth

lesser appleworm

lesser peachtree borer
lilac borer
Mediterranean flour moth
Nantucket pine tip moth
navel orangeworm
oblique-banded leafroller
omnivorous leafroller
orange tortrix

oriental fruit moth
peach twig borer

pink bollworm

plum fruit moth

potato tubermoth
redbanded leafroller.
rhododendron borer

smaller tea tortrix
soybean looper
spiny rollworm
spotted tentiform
leafminer
spruce budworm

strawberry crown moth

sugarcane borer
summer fruit tortrix
sunflower headmoth
threelined leafroller
tobacco budworm
tomato pinworm
tufted apple budmoth
variegated cutworm
variegated leafroller

Spodoptera frugiperda
Argyroploce leucotreta
Archips rosana
Melissopus latiferreanus
Archips argyrospila
A. podana
Endopiza viteana
Synanthedon exitiosa
Lymantria dispar
Plodia interpunctella
Graphiolitha prunivora
Synanthedon pictipes
Podosesia syringae
Anagasta kuehniella
Rhyacionia frustrana
Amyelois transitella
Choristoneura rosaceana
Platynota stultana
Argyrotaenia citrana
Graphiolitha molesta
Anarsia lineatella
Pectinophora gossypoiella
Cydia funebrana
Phthorimaea operculella
Argyrotaenia velutinana
Synanthedon
rhododendri
Adoxophyes fasciata
Pseudoplusia includens
Earias insulana
Phylionorycter
blancardella
Choristoneura
fumiferana
Synanthedon
bibionipennis
Diatraea saccharalis
Adoxophyes orana
Homoeosoma electellum
Pandemis limitata
Heliothis virescens
Keiferia lycopersicella
Platynota idaeusalis
Peridroma saucia
Platynota flavedana



PRODUCT NAME: POTASSIUM PERMANGANATE
FORMULA: KMNO4 FORMULA WT: 158.04
CASNO.: 07722-64-7 NIOSH/RTECS NO.: SD6475000
COMMON SYNONYMS: PERMANGANIC ACID, POTASSIUM SALT
PRODUCT CODES: 3228,3227,3232

EFFECTIVE:11/25/86 ' REVISION #03

PRECAUTIONARY LABELLING BAKER SAF-T-DATA(TM) SYSTEM

HEALTH - 2 MODERATE
FLAMMABILITY - 0 NONE
REACTIVITY - 3 SEVERE (OXIDIZER)
CONTACT - 2 MODERATE
HAZARD RATINGS ARE 0 TO 4 (0 = NO HAZARD; 4 = EXTREME HAZARD).

LABORATORY PROTECTIVE EQUIPMENT
SAFETY GLASSES; LAB COAT; VENT HOOD; PROPER GLOVES

PRECAUTIONARY LABEL STATEMENTS
DANGER CAUSES IRRITATION HARMFUL IF SWALLOWED OR INHALED

STRONG OXIDIZER - CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE

KEEP FROM CONTACT WITH CLOTHING AND OTHER COMBUSTIBLE MATERIALS.

DO NOT STORE NEAR COMBUSTIBLE MATERIALS.
KEEP IN TIGHTLY CLOSED CONTAINER.
WASH THOROUGHLY AFTER HANDLING. IN CASE OF FIRE, SOAK WITH WATER. IN CASE
OF SPILL, SWEEP UP AND REMOVE. FLUSH SPILL AREA WITH WATER.
SAF-T-DATA(TM) STORAGE COLOR CODE: - YELLOW (REACTIVE)

2- HAZARDOUS COMPONENTS

COMPONENT % CASNO.
POTASSIUM PERMANGANATE 90-100 7722-64-7

3 -PHYSICAL DATA

BOILING POINT: N/A VAPOR PRESSURE(MM HG): N/ A
MELTING POINT: 150 C ( 302 F) DECOMPOSES VAPOR DENSITY(AIR=1): 5.40

SPECIFIC GRAVITY: 2.70 EVAPORATION RATE: N/A
(H20=1) (BUTYL ACETATE=1)

SOLUBILITY(H20): MODERATE (1 TO 10 %) % VOLATILES BY VOLUME: 0



MSDS for POTASSIUM PERMANGANATE Page 2

APPEARANCE & ODOR: DARK PURPLE TO BRONZE CRYSTALS WITH NO ODOR.

4 - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (CLOSED CUP N/A NFPA 704M RATING: 1-0-0 OXY
FLAMMABLE LIMITS: UPPER-N/A % LOWER-N/A %

FIRE EXTINGUISHING MEDIA: USE WATER SPRAY.

SPECIAL FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE MODE.
MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE WATER TO
KEEP FIRE-EXPOSED CONTAINERS COOL.

UNUSUAL FIRE & EXPLOSION HAZARDS
STRONG OXIDIZER. CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE.

PEL AND TEL VALUES ARE LISTED FOR MANGANESE.
THRESHOLD LIMIT VALUE (TLV/TWA): 5 MG/M3( PPM)
PERMISSIBLE EXPOSURE LIMIT (PEL): 5 MG/M3( PPM)

TOXICITY: LD50 (ORAL-RAT)(MG/KG) - 1090
LD50 (SCU-MOUSE)YMG/KG) - 500

CARCINOGENICITY: NTP:NO JARC:NO ZLIST:NO OSHA REG: NO

EFFECTS OF OVEREXPOSURE

EXCESSIVE INHALATION OF DUST IS IRRITATING AND MAY BE SEVERELY DAMAGING TO
RESPIRATORY PASSAGES AND/OR LUNGS.

CONTACT WITH SKIN OR EYES MAY CAUSE SEVERE IRRITATION OR BURNS.

SUBSTANCE IS READILY ABSORBED THROUGH THE SKIN.

INGESTION MAY CAUSE NAUSEA, VOMITING, GASTROINTESTINAL IRRITATION, AND
BURNS TO MOUTH AND THROAT.

PROLONGED INHALATION OF MANGANESE IN THE FORM OF ITS INORGANIC COMPOUNDS
MAY CAUSE MANGANISM. '

TARGET ORGANS: RESPIRATORY SYSTEM, CENTRAL NERVOUS SYSTEM, BLOOD, KIDNEYS
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: DAMAGED SKIN
ROUTES OF ENTRY: INGESTION, INHALATION

EMERGENCY AND FIRST AID PROCEDURES
CALL A PHYSICIAN.
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IF SWALLOWED, DO NOT INDUCE VOMITING,; IF CONSCIOUS, GIVE LARGE AMOUNTS OF
WATER. FOLLOW WITH DILUTED VINEGAR, FRUIT JUICE OR WHITES OF EGGS, BEATEN
WITH WATER.

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION.
IF BREATHING IS DIFFICULT, GIVE OXYGEN.

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH PLENTY OF WATER FOR
AT LEAST 15 MINUTES.

PEL AND TLV LISTED DENOTE CEILING LIMIT.

STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID: HEAT

INCOMPATIBLES: ORGANIC MATERIALS, COMBUSTIBLE MATERIALS,
STRONG REDUCING AGENTS, STRONG ACIDS, PEROXIDES,
ALCOHOLS, CHEMICALLY ACTIVE METALS

7 - SPILL AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING.
KEEP COMBUSTIBLES (WOOD, PAPER, OIL, ETC.) AWAY FROM SPILLED MATERIAL. WITH
CLEAN SHOVEL, CAREFULLY PLACE MATERIAL INTO CLEAN, DRY CONTAINER AND COVER;
REMOVE FROM AREA. FLUSH SPILL AREA WITH WATER.

DISPOSAL PROCEDURE
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS.

EPA HAZARDOUS WASTE NUMBER: D001 (IGNITABLE WASTE)

8- PROTECTIVE EQUIPMENT

VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION

RESPIRATORY PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATION
CONDITIONS EXIST. IF AIRBORNE CONCENTRATION

EXCEEDS TLV, A DUST/MIST RESPIRATOR IS RECOMMENDED. IF CONCENTRATION
EXCEEDS CAPACITY OF RESPIRATOR, A SELF-CONTAINED BREATHING APPARATUS IS
ADVISED.

EYE/SKIN PROTECTION:  SAFETY GLASSES WITH SIDESHIELDS, UNIFORM, BUTYL
RUBBER GLOVES ARE RECOMMENDED.
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9 - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATA(TM) STORAGE COLOR CODE: YELLOW (REACTIVE)

SPECIAL PRECAUTIONS
KEEP CONTAINER TIGHTLY CLOSED. STORE SEPARATELY AND AWAY FROM FLAMMABLE
AND COMBUSTIBLE MATERIALS.

10 - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.)

PROPER SHIPPING NAME POTASSIUM PERMANGANATE

HAZARD CLASS OXIDIZER
UN/NA UN1490
LABELS OXIDIZER

REPORTABLE QUANTITY 100 LBS.
INTERNATIONAL (I.M.O.)

PROPER SHIPPING NAME POTASSIUM PERMANGANATE
HAZARD CLASS 51

UN/NA UN1490

LABELS OXIDIZING AGENT



