ypopse o .-
] -AUTHOR FILE: KVERNO, NELSON B.

Wildlife Research Center

Denver, Colorado

CONTROL METHODS

UPLAND ECOLOGY

PfESTlCIDES
‘MRENAG’EMENT
%\V‘VETLANDS

MIGRATION

EVALUATION PROCEDURES AND STANDARDS

‘CHEMICAL SCREENIN(J AND DEVELOPMENT
FOR FOREST WILDLIFE DAMAGE

Nelson B. Kverno

Biologist

and

Glenn A. Hood
Plant Physmloglst

UNITED STATES DEPARTMENT OF THE INTERIOR
Fish and Wildlife Service
Bureau of Sport Fisheries and Wildlife
Branch of Wildlife Research October 1963




[ |

‘—.*‘ ‘%J

TABLE OF CONTENTS

Evaluation Procedures « o o o o o o o o o ¢ o o
Problem « o o o o ¢ o o o o o o o s ¢ o o o o
Selection of Compounds + « « « & C e e e e
Subnitting Compounds « « o« o o o « o ; P
ReDOTEING o o o o o o o 4 o o o o « o o o o &
Testing ProcedUres « o« o o o o o o o o o o « &

Initial BioBSSAY o o o o o o ¢ o ¢ o o o o o
Approximate Iethal Dose (ALD) Determination
Seed Phytotoxicity « « o « ¢ o o ¢ o o s o &
Foliar Phytotoxicity and Acceptance Tests .
Concentration Test « o o o o o ¢ o o o+ & .«
Douglas=fir BiOBSSE8Y o ¢ o o o o o ¢ o » '« o
Translocation Tests + ¢« o o o o ; . .'. .
Field Station Pen Tests . e
Field Station Enclosure Stﬁdies ¢« s e o o s
Field Station Phytotoxicity Studies . . . .
Field Evaluation « « v « o « o o o o o o o @
Outline of Stages of Development « o « o o o

Standards « « o o ¢ o 0 4 0 0 s e 0 b e 0. ..

CompoundsS « o o o o o o s 76 o ¢ s o o o & »
RePEllentsS o o o o o o o o o o o o o o o o o
Tethal Agents « o ¢« o o ¢ o o o ¢ o o « s

Rating System .« + o ¢ ¢ o o 6o ¢ 6 ¢« o o o o &

Concentration Tables « . R R B

Page .

= O w w

@ 0o 3 3 <N Vv oW

10







!
e

| E—

[—

Repellent Data Sheets

ZAC e o s e ¢ 8 o o o

TMI‘D ® o & ¢ o o o o o

Beta-Nitrostyrene .

TNB"‘A- e e o e & * o o

Tethal Agent Data Sheets

End.rin e » e o o o8 ¢

Compound 1080 . . . .

Strychnine « « « + « &

DRO-TIE v v v o o o &

Page

15
20
25

0

35..

Lo
L5
50

i







—d

L

.

EVALUATTON PROCEDURES
‘Problem

Forest and range rehabilitation is necessary to our nation's resources .
in meeting the requirements of a growing population. Animal damage 1s
one of the major. factors limiting reforestation and range revegetation.
The monetary value of this damage is appreciable. As an example, animal
demage to forest crops in the Douglas-fir region of the Pacific Northwest
alone is estimated at 12 to 15 million dollars annually.

Both game and non-game mammals are involved and inflict various types of -
damage. -Small rodent and shrews have at times completely defeated reseed-

_ing programs ’chrough consumption of seeds. Mice, rabbits, hares, mountain

beavers, and deer may browse the seedlings, both planted and wildlings,
“that become established. Mice also girdle young seedlings; and squirrels,
porcupines, and even bear attack saplings and mature trees.

Animal damage is a complex problem. The solution will require many
management techniques » an important one being chemical protectants.
Numerous chemical formulas, each designed for a specific purpose, will
be needed.

The Bureau of Sport Fisheries and Wildlife has a vital interest in the
development of chemical protectants for use in wildlife management. Since

the market for these chemicals is limited, extensive development of compounds
by the chemical industry for this purpose may not be justified. A cooperative
program is the best approach. Success in such a program will require the
combined efforts of the chemical industry, wildlife research, and forest

land management groups.

Selection of Compounds

Compounds that are received at the Denver Wildlife Research Center may either
be solicited or provided by chemical companies under terms of an agreement.
Selection of solicited compounds is by Center persomnel and is based on
available information often derived through discussions with chemical

company representatives. Ordimarily these compounds have been developed

for another use and are either on the market or in the late stages of

" development. The compounds submitted under terms of an agreement are

selected by the supplier and generally are coded. These chemicals are
chosen during early evaluation and are not necessarily being developed
for a specific purpose. The selections are usually based on screening
tests, results with related compounds, or because they represent new and
interesting chemical groups.

An exact check 1list for selecting a candidate compound is difficult to
establish; every guiding rule would have an exception. Three properties

of a chemical, however, should be considered. The first and most important
is whether there is evidence or suspicion of biological activity on mammals.

e
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The other two considerations are that the compounds be reasonably stable
and non-phytotoxic. There are all degrees of activity which may be
greatly influenced by fomulation, thereby leaving some latitude for
discretion. Chemicals of two major types are desired: mammal repellents
and toxicants. Repellents, to have broad usage, must possess relatively
low mammalian toxicity to insure a margin of safety between accepted
levels and those levels producing adverse effects. In contrast, the
toxicants, to be effective, should be well accepted and possess high
memmalian toxicity. Compounds of both types which are belleved to be
absorbed and translocated by plants are of special interest.

Many factors must be considered in the ultimate acceptance or rejection
of a compound. Cost of production, ease of fomulation, hazard to the

handlers, side effects to animals other than the target species and, of
course, the effectiveness in regard to intended use must all be weighed.

Submitting Compounds

All availeble information on a compound should accompeny it at the time
it is sutmitted to the Denver Wildlife Research Center for evaluation.
Sutmission forms are available in case there are no data sheets. A
minimum of 4 grams of technical grade chemical is needed for the initial
evaluations. If the chemical is selected for testing at the Olympia,
Washington field station, an additional 150-gram semple is required.

A portion of the sample will not be used if the compound is rejected
during early testing phases. It is suggested that instructions be given
regarding disposal of unused portions; these will be returned to the
company upon request or destroyed.

Regorbing

The initial bicassay and phytotoxicity tests are usvally completed and
the resulbs reported to the chemical company within 60 days of receipt
of the compound. Occasionally, however, factors such as unavailability
of animals interrupt the evaluation schedule.

Studies conducted at the Olympia field station are by necessity seasonal.

To standardize the conditions of the foliage and to pemit transplanting,
the tests are restricted to the "dormant" period, mid-October through mid-
March., Reporting of compounds sent to the field station will, therefore,
depend upon the time the compound is received. Compounds received prior

to October and perhaps as late as the first of January would be scheduled
for evaluation during that testing season. Results of nursery phytotoxicity
tests would not be available until mid-summer.

Testing Procedures

Compounds received at Denver are assigned a Denver Research Center (PRe)
number which is used to identify the compound during the entire evalua-
tion process. The initial test determines if the compound is biologiecally
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active on mammals. The next test, restricted to the active compounds,
defines the type and degree of act1v1ty through determining the approxi-
mete lethal dose (AID). TFollowing seed and foliar phytotoxicity tests,

the better compounds are discussed with the supplier. Some materials are.
rejected at this point because of other factors such as production costs.

A sample of each of the surviving chemicals is then sent to the Olympia
field station in Washington for an evaluation of its effects on several
target species of mammsls held in outdoor pens. Field testing under varied
forest conditions is then conducted to complete the evaluation program. A
more detailed description of the individual tests is as follows:

Tnitial Blozssay

The candidate chemical is applied to sized white wheat at an.arbltrary
level of 2 percent by weight. Chemicals are applied onto wheat kernels

by the simplest practical method, minimizing chemical interaction of
additives. Iive-trapped native deer mice (Peromyscus maniculatus) are

the test animals. Tive individually caged mice are offered 25 treated. .
wheat seeds each day for 3 consecutive days. The animals are then: observed
4 days for chronic effects, completing the initial biocassay test. Standard
laboratory rat pellets are available in the cages as a sustaining ration,

Because contamination by urine or feces precludes accurate -weight determina -
tlon, the treated seeds are counted into and out of dishes which are placed
in the cages every 24 hours: The number of treated seed consumed by
individual animals is recorded on the bioassa y forms, and at the end of

the test period the percent food reduction is computed. Animal mortality is
designated by a red bar placed after the number of seed consumed for that -
day.. The letter "K" 1ndlcates that the animal "kibbled" or avoided the - -
chemical by carefully "chipping" off the treated bran coat. The amount -
of "kibbling" is not a measurable factor but is considered when decisions .
are made regarding acceptance or rejection of the chemical for additional-
testing. A number following an oblique line refers to seed dropped from

the cage onto the paper below. This factor is not weighed in calculations
unless the number of -dropped seeds is so high that it restricts consumption
by the test animals. :

If a compound exhibits a sufficient degree of activity, i.e., avoidance or.
mortallty, it is subjected to the second test, which defines the type of
activity. Mortality of 60 percent of the test animals and/or 50 percent
reduction in food intake is the minimum degree of activity acceptable for
further testing. o

Approximate Iethal Dose (AID) Determination

If a high degree of mortality occurs on the initial bicassay test,
toxicity is obvious; however, if seed is avoided, the property of the
compound is not apparent. TFrequently toxic compounds are avoided at the
concentration offered. .Therefore, when a chemical is avoided, the next
step is to ascertain why. Logically, an ALD is determined since this




information should disclose the true nature of the avoidance. With

highly toxic cdmpounds that are not well accepted at the initial concentra-
tion, another concentration is tried based on the calculated toxieity of the
compound. Knowledge of toxicity will also indicate when a compound is ‘
exhibiting repellency rather than sublethal effects.

The test is a slight modification of the method described by William
Deichman and T. IeBlanc (l9h3).17 Using about six animals, this method
makes possible a detemmination within broad limits of the approximate
lethal dose. This test employs graduated concentrations, each one 50
percent higher than the preceding one, starting at 0.00l. The approxi-
mate lethal dose is the lowest concentration that kills the animal. The
starting point is arbitrarily selected by the investigator based upon
available information.

The formulation used for the AID detemination is usually a suspension of
the chemiecal in corn oil, water, or a 1 percent solution of Carbopol. The
chemical is administered by oral injection, and the animals are observed
for a period of 2 or 3 days.

Seed Phytotoxicity

Protection of seed from depredation by animals requires that the chemical
agent employed be tolerated by the seed, thereby allowing the seed to
germinate and develop normally. The third step in the evaluation series
is to determine what effect the candidate chemical has on seed germination.

If the compound exhibits sufficient biological activity, a portion of the
seed (wheat and Douglas-fir) treated for the biocassay is reserved and the
test initiated. One hundred treated seeds are planted in vermiculite and
placed into a seed germinator. Seedling counts are made at periodic
intervals and compared with an untreated control.

Foliar Phytotoxicity and Acceptance Tests (Repellents)

Potted plants of two species are employed in the phytotoxicity tests;
l~year-old Douglas-fir seedlings with new folliage and l-week-old beahn
seedlings are used. Suspensions of the candidate chemicals are sprayed
on two containers of each species (pots contain a minimum of two Douglas-
fir or three beans) until the leaves are wetted to capacity. Following
application the seedlings are held in the greenhouse for 2 weeks although
phytotoxieity, when occurring, is usually apparent within 1 week.

The compounds are formulated as a 5 percent concentration in a 1 percent
Carbopol or an acetone-water-emulsifier carrier. If the compound is phyto-
toxic at 5 percent, a second test is conducted at a 1 percent concentratiocn.

l/Journal of Industrial Hygiene and Toxicology, Vol. 25, No. 9,
pp. 415-L17.
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Within a day of spraying one of the two treated and one untreated control
pot of each plant species are offered to individually-caged domestic
rabbits, At the end of the 24-hour test period visual estimates are
made of the amount of treated and untreated plant material consumed.

Phytotoxicity generally precludes further study of a compound as a foliar
repellent. There will, however, be an occasional exception with compounds
exhibiting a high degree of repellency. Attempts will be made to mask the
phytotoxic effect of some of these highly active materials.

Concentration Test (Toxicants)

To evaluate acceptance of toxic compounds, the order of toxicity of the
compounds must be considered. When two chemicals have the same toxicity
and one is accepted, for example, five times better than the other, it

is the preferred lethal agent, other factors being equal. Concentrations
of chemical are prepared on wheat seed to produce a he to b-seed lethal
bait. This establishes a common denominator for comparing the degree of
acceptance. Compounds that are not as well accepted as commercial
rodenticides are rejected.

-Douglas-fir Bioassay

One of the important problems of reforestation is protecting seed from
wildlife. TForest managers need both toxicants for reductionmal control
and chemical repellents that can be applied directly to the seed. A
major obstacle is presented by the physical structure of tree seed;
the edible portion is surrounded by an inedible hull. Rodents, by
manipulating the seed, are able to cut through a chemically coated hull
with e minimum contact with the chemical. Highly active repellents or
toxicants which are not phytotoxic are potential candidates. ' These
materials are coated on Douglas~fir seed at a 1 percent concentration.
Fifty seeds are offered daily to five individually-caged Peromyscus
for three consecutive days. Failure to protect Douglas-fir seed is
not, taken alone, cause to reject the chemical.

\n




Mammal evaluations at the Denver Center. Ieft: Iaboratory facilities
for preparing seeds for bioassay studies. Right: Biloassay cage ready

for test; it contains a Peromyscus m., sustaining ration, and a dish
with 25 treated wheat seeds,

Plant evaluations at the Denver Center. Ieft: Seed phytotoxicity
tests conducted in a controlled enviromment germinator. Right: GCreen-
house studies of phytotoxicity tests utilizing foliar applications of
candidate chemicals on bean and Douglas-fir seedlings.



Translocation Tests (Iaboratory and Field Station)

Compounds that can be translocated into the seed or seedlings are of
special interest. Only those chemicals known to be absorbed by plants

or those in the advanced stages of development as repellents or toxicants
are tested for translocation. In the laboratory tests the chemical is
added to the growing media at concentrations determined by its properties.
The plant material then is analyzed chemically or through bicassay. In
the field station studies 25 nursery-planted Douglas-fir seedlings are
treated by root spraying or by dusting the planting hole.

Field Station Pen Tests

The pen tests are one-animal tests of short duration. They are used to
evaluate toxic compounds and to rapldly indicate the degree of repellency
of candidate chemicals. In these tests the toxic compounds are offered
on bait carriers or, if systemic, as treated seedlings. When testing
repellents, the seedlings are treated by immersing the plants into a
mixture of the chemical and an adhesive. The seedlings with the roots
removed then are offered to the animals by stapling them to "exposure
boards." Due to their erratic behavior, the pen tests with deer have

not proven practical as a quick indicator for this species.

Field Station Enclosure Studies -

The enclosure tests evaluate treatments under semi~field conditions.

The analybtical design pemmits up tol6 evaluations at one time. The
design is the same for both deer and snowshoe hares, the only difference
being in the size of the units; the hare enclosure is 2 acres in size
whereas the deer enclosure is 2% acres. Two=-year-old (2-0) Douglas-fir
seedlings are the standard carrier for the candidate repellent chemicals.
To insure uniform coverage the seedlings are treated by immersion into a
nmixture of the chemical and adhesive. Two concentrations, 3 and 6 percent,
of the candidate repellents are employed. The treated seedlings then are
transplanted into the enclosure and exposed to the animals until a pre-
‘determined number (approximately 80 percent) of the untreated comtrol
seedlings are cut; this serves as an indicator of feeding pressure.

The experimental treatments are compared to a 6 percent TMID and to
untreated control seedlings in the snowshoe hare enclosures, and to a

6 percent TMID, a 6 percent ZAC and untreated controls in the deer
studies. To overcome individual behaviorisms a minimum of 10 animals

is used for each test.

The test design consists of 10 rendomly located plots (27' x U45'), each
providing 160 tree locations spaced at 3-foot intervals. The tree loca-
tions are assigned at random within each plot for each of the 16 possible
treatments. Therefore, each treatment is represented by 16 trees in each
of the 10 plots. Frequency of cubting is recorded as negative (-) or
affirmative'(+), and the date are analyzed by arc-sin transformation and
analysis of variance (F-test)., If the F-test indicates significances
among treatments, the data are then carried through Duncan's Multiple
Range Test for a comparison among treatment means. Thus the multiple
range test is used to indicate which treatments are as good or better
than the standard.




Field Station Phytotoxicity Studies

An additional 25 seedlings are treated at each concentration at the time
the seedlings are prepared for the enclosure studies. These seedlings
are then transplanted into a nursery and held through one growing season,
or until phytotoxicity is evident.

Teld Evaluation

A series of plot designs is being evalumted cooperatively in the Pacific
Northwest. From this study a standard procedure for evaluating repellent
compounds will be adapted. The evaluation of toxic compounds will vary
greatly with their intended use. All field testing will be done coqperatively
with land managing agencies.

Advanced evaluations at field station. Ieft: Forest Regearch Center,
Olympia, Washington (space provided by U. S. Forest Service). Right:

Applying systemic compound to seedlings (nursery provided by Washington
Department of Natural Resources).



—— 1

L

Mammal evaluations at field station. Upper: Pen test in
which seedlings tacked to exposure boards are offered to
snowshoe hare. Iower: Enclosure study with seedlings
planted at random within a grid.




STAGES IN EVALUATTION AND DEVELOPMENT OF CHEMICALS
FOR PREVENTION OF FOREST ANIMAL DAMAGE

INITTAL BIOASSAY TIME AND CHEMICAL

REQUIRED
(Biologically (Biologically
inactive) ‘ active)
Rejected
APPROXIMATE ID
SEED PHYTOTOLERANCE

Re jected

4 weeks

(Toxicants) (Repellents)
CONCENTRATION DOUGLAS~FIR BIOASSAY

FOLIAR PHYTOTOLERANCE
R
Re Jected # . FOLIAR ACCEPTANCE

DOUGLAS-FIR BIOASSAY

—: - 4 grems
RejJected g weeks

DISCUSSION WITH SUPPLIER

ADVANCED TESTS FIELD STATION TESTS 150 grams
Seasonal

Oc'b. "'mro

PRECAUTIONS NECESSARY
FOR SAFETY, HANDLING, ETC.

10 pounds
FIEID TESTTNG 2 years
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STANDARDS

Comgounds

Compounds, both commercial and experimental, recognized for their
mammelian repellency or rodenticidal properties are being used as
standards: These compounds previously were tested on two mammal
species, laboratory white mice and native Peromyscus m.; the result-
ing data permit the investigator and the supplier to comparatively
measure the relative effectiveness of candidate compounds. The follow-
ing ecompounds were used as standards:

Repellents

TMID-~tetramethylthiuram disulfide

ZAC--zince dimethyldithiocarbamate cyclohexylamine complex
Beta-Nitrostyrene

TNB-A-~trinitrobenzene-aniline

These four compounds are effective repellents for hares, rabbits, deer,

and some other wild mammals. TMID and ZAC are applied as foliar repellents
by spraying seedlings with 5 to 10 percent concentrations. Beta-nitrostyrene,
while highly repellent, is very phytotoxic as foliar or seed treatments.
Varying degrees of phytotoxicity have been observed when TNB-A was applied

as foliar treatments. ‘ :

Tethal Agents

Endrin

Compound 1080--monosodium fluoroacetate
Strychnine o

Tetramine --tetramethylene disulfotetramine
DRC-T1k : ‘

The first thfee compounds are currently available and are being used as
rodenticides with varying degrees of success and associated hazards.
The other two compounds are experimental toxicants.

Tn the field of forest animal damage control Endrin is primarily used as

a seed treatment, whereas compound 1080 and strychnine are usually employed
on baits. Secondary hazard properties of compound 1080 restrict its use

as a rodenticide. Strychnine is poorly accepted by some animals, and _
others build up tolerances to the compound, thereby reducing its effective-
ness. Tetramine is being tested both as a seed treatment and systemic
toxicant. Compound DRC-T1k is an unidentified, experimental rodenticide
that is well accepted by some problem animdl species.

Rating System

Toxicity and repellency are vague, qualitative terms. Fre@pently, highly
toxie compounds are referred to as repellents. Toxlic chemicals that are
avoided, or consumed at sublethal levels, may produce a response similar

11




to that of "repellent" chemicals. Such poorly accepted toxic compounds,
however, often are responsible for adverse side effects. Rather than
attempt to define the two terms and categorize all active chemicals
accordingly, & rating system has been developed and adapted that takes
into consideration three important functions: (1) the lethal level of
the compound; (2) acceptance in relation to the lethal dose; and (3)
effect on or mortality of the test species. Each of these dimensions
can be measured and assigned a value, thus pemitting comparisons.,

The AID is the basis of the rating system. Consumption calculated on
first day's acceptance is expressed in amounts of an AID consumed. The

. effect is expressed in percent mortality of the test animals. To be
considered & good candidate repellent, it is necessary that the compound
have a low order of toxicity, be poorly accepted, and possess an adequate
mergin of safety. A compound with a rating of 1000-0,05-0 thus would be
relatively non-toxic (lOOO mg/kg), poorly accepted (0.05 of a lethal dose),
and have no lethal effect on the test animals ?O percent mortality). Such
a compound would be considered a promising repellent. A rating of 5-10-100
would indicate a highly toxie compound (5 mg/kg) that is well accepted (10
times & lethal dose) and extremely effective (100 percent mortality).

To comparatively evaluate the lethal agents it 1s necessary that a second
bioassay be conducted at a concentration adjusted to the toxicity of the
compound. For a true picture of acceptance it is reasoned thet more than
one seed should be required to produce a lethal dose. The number of seeds
lethal for the acceptance test has been arbitrarily established at five,
with a pemitted range of not less than four or more than six seeds lethal.

It is not uncommon to have the test animels survive biloassays where they

consume in excess of the calculated lethal dose. These discrepancies can
generally be explained in one of two ways: (1) the compound is unstable

or (2) it is degraded or excreted by the test animels at a rapld rate.

Concentration Tables

Concentration tebles are included for the two animal species (laboratory
white mice and native Peromyscus g.) employed in the tests of compounds
used as standards. Welghted averages are used in the tables to aid in
eveluations of biocassay test results., Values are expressed as the
approximete number of treated wheat seeds required to produce a lethal
reaction in relatlon to the ALD and concentration of the chemlcel employed.
These tebles may be used in two ways: (1) to determine the number of seeds
that would be lethal at a given concentration when the AID is known or (2)
to estimate the AID within broad limits from data obtained from the bioassay
record.

Where required, slight modifications are made in the concentrations to
produce the L to 6 seed lethal treatments described previously.

12
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ZAC

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. _Standard 9 CONCENTRATION __ 25 wt.
COMPANY CODE ZAC DRC DATE PREP. 2/15/63 DATE TESTED 2/18/63
CARRIER Wheat TEST ANIMAL ___ Peromyscus
' OBSERVATION
ANIMAL) ~ DAILY ACCEPTANCE PERIOD | TOTAL | FORMULATION:
' SEED
NUMBER 1 2 5 | b DAYs [] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 17K 31 | & 28 [[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 85 25 25K 75 - OTHER___ Applied direct
3 2 0/3 0 2
4 5 5 0 5 ACTION RECOMMENDED:
5 oh/1 | o5k | o5k T4 [T] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
; o TESTING. ‘
TO 73 53 5 Rt
TAL (] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 50.9 OR COMPOUND S PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. []- COMPOUND IS A POORLY ACCEPTED TOXICANT
c d First D |
e MY LD motke SeedLethel ~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANGE
1.6 1070 ” AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
[[]- USE A FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: 1070 - 0:66 ~ O RATHER LOW TOXICITY OF COMPOUND

[}~ OTHER

INVESTIGATOR:

BIOASSAY" RECORD

Denver' Wildlife Research Center

TEST NO, _Stendard 13 CONCENTRATION 0.5% wt.
COMPANY CODE ZAC DRC DATE PREP. __ 2/15/63 DATE TESTED ____2/18/63
CARRIER Vheat TEST ANIMAL Peromyseus
ANIVAL OBSERVATION i
DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
NUMB SEED
BRI 2 S |k DpaAvs [[] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 25 25 25 75 [} - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
o 25 | 25 75 - OTHER___fipplied direct
3 e/ | 25 25 74
4 25 o5 25 75 ACTION RECOMMENDED:
3 25 o5 o5 75 [[] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
» = TESTING.
TOTAL| 12k 125 125 37h
- [[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION| 0.3 OR COMPOUND I$ PLACED INACTIVE BECAUSE:
Avercge No, Seed Approximate Approx. No. D — COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
— [C]- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
oh.8 1070 87 AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
[T}~ USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND

[J~otHER

INVESTIGATOR:
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ZAC

TEST NO.

COMPANY CODE

Stendard 11

ZAC

DRC

BIOASSAY RECORD

Denver Wildlife Research Center

ANIMAL|  DAILY ACCEPTANCE °B§,EER.Q13§,'°N TOTAL
NUMBER 1 2 3 | & pays| SFFP
! 23/2 25 25 73
|« N -
3 232 | 25 12/11 61
4 10/15{ 15/10f 16/9 41
5 25 25 25 Y6
TOTAL| 98 96 9 273
PERCENT REDUCTION | 22.0
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
19.6 1070 27
COMMENTS: 1070 ~ 0.73 = 20

INVESTIGATOR:

TEST NO. _Stendard 1

COMPANY CODE

ZAC

DRC

CONCENTRATION 2w
DATE PREP. __2/15/63 DATE TESTED 2/18/63
CARRIER Wheat i TEST ANIMAL Swiss white

FORMULATION:
] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[x] - OTHER Applied direct

ACTION RECOMMENDED:

D — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

I_—_] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND 1S PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D-— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]~ oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

ANIMAL DAILY ACCEPTANCE OBSPEER.Q/,&TDION TOTAL
NUMBER, 1 2 3 | u pays| FFP
! 25 25 ol/1 7h
2 20/5 25 2h/1 69
3 25 25 2l /1 T
4 25 23/2 | 23/2 7
5 22/3 | 25/1| 18/1 65
TOTAL| 117 123 | 113 353
PERCENT REDUCTION|  5-9
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
23.4 1070 109
COMMENTS:

INVESTIGATOR:

16

CONCENTRATION ___ 0.5% wt.

DATE PREP. __ 2/15/63 DATE TESTED 2/18/63
CARRIER Vheat TEST ANIMAL Swise vhite

FORMULATION:
D -~ CHEMICAL. DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

~ OTHER__Applied direct

ACTION RECOMMENDED:

[j ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[1- orHER




ZAC

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 10

COMPANY CODE 7AC DRC
ANMAL| DALY ACCEPTANCE | pemion | TOTAL
NUMBER 1 2 | 4 ows | S
'] oso 50 | s0 150
2 20 50 50 ) 150
3 L9 50 50 149
4 20 50 50 150
5 50 50 50 150
TOTAL| 249 250 250 749
PERCENT REDUCTION | 0.1

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
59.8 1070 --
COMMENTS:

INVESTIGATOR:

CONCENTRATION 2% wt,

DATE PREP. ____ 2/15/63  DATE TESTED ___2/18/6
CARRIER ___ Douglas-fir  TEST ANIMAL ____Peromyscus
FORMULATION:

D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO'SEED.

- OTHER Applied direct

ACTION RECOMMENDED:

E] — COMPOUND [S SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

— INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND [S PLACED INACTIYE BECAUSE:

D—- COMPOUND IS A POORLY ACCEPTED TOXICANT

~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D—, USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. __Stendard 12

COMPANY CODE ZAC DRC
ANIMAL|  DAILY ACCEPTANGE | pewion | TOTAL
NUMBER 1 2 5 | b oavs| SEE°
: 48/2 | 38/12] ko/e 126
2 | uy3| so | e 135
* 39/11]  43/5] kr/3 129
‘| wp| s | e 16
5 26/12 3/32] 11/9 %o
ToraL| 2o | 18k | 188 | 576
PERCENT REDUCTION| 232

Average No. Seed Approximate Approx. No.

Consumed First Day LD mg/kg Seed Lethal
40.8 1070
COMMENTS:

INVESTIGATOR:

CONCENTRATION b wt.
DATE PREP. __ 2/15/63 DATE TESTED ___ 2/25/63

CARRIER Douglas-fir TEST ANIMAL Swiss white

FORMULATION:
D - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.’

D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[x] - oTHER Applied direct

ACTION RECOMMENDED:

D -~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND Is PLACED INACTIVE BECAUSE:

D— COMPOUND [S A POORLY ACCEPTED TOXICANT

~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

D— OTHER

17
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TMTD

BIOASSAY RECORD

Denver Wildlife Research Center

TEST No, _Stendard 1
COMPANY CODE TMTD DRC
ANIMAL DAILY ACCEPTANCE OBSPEERR\:SEION TOTAL
NUMBER| 1 2 3| 4 pays| SEEP
! 4 4 0 8
2 Lo | - NN -
8 8K 4 1 13
4 6 0 1 7
5 6/1 o) 0 6
TOTAL| U3 10 2 _ 55
PERCENT REDUCTION |  8k4.3
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
8.6 1600 3
COMMENTS: 1600 - 0.26 - 20

INVESTIGATOR:

CONCENTRATION ___ 2w,

DATE PREP. ___2/15/63  pATE TESTED __ 2/18/63

CARRIER Wheat TEST ANIMAL Peromyscits

FORMULATION:
D - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.

L__] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[%] - OTHER,__Applied direct

ACTION REGOMMENDED:

[:] — COMPOUND 1S SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND [S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- otHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard

COMPANY CODE' TMTD. DRC
ANIMAL|  DAILY ACCEPTANCE OB?:EER,%{SE'ON TOTAL
NUMBER, 1 2 3 L pays | SEEP
! 20/1 s/1] 8 33
2 25 2 17 1
3 22 22 14/3 58
4| es 14 3 L2
S | o5 25 | e o
TOTAL| 117 68 67 252
PERCENT REDUCTION| 32.8
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
23.h 1600 13
COMMENTS:

INVESTIGATOR:

20

CONCENTRATION 0.5% wt.

DATE PREP. ___ 2/15/63 DATE TESTED ___2/18/63

CARRIER Wheat TEST ANIMAL Peromyscus

FORMULATION:

[[] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[] ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[X] - OTHER___Applied direct + 3 ml HOH

ACTION RECOMMENDED:

D ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND 1S PLACED INACTIVE BECAUSE:

D- COMPOUND IS A POORLY ACCEPTED TOXICANT

D-— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]-oTHErR




[ |

TEST NO. Standard 3

TMTD

BIOASSAY RECORD

Denver Wildlife Research Center

CONCENTRATION 2 wh.

DATE PREP. ____2/15/63 DATE TESTED ___2/18/63

CARRIER Vheet TEST ANIMAL Swiss white

FORMULATION:
D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

- OTHER__Applied direch

ACTION RECOMMENDED:

D — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

E] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

D-— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

[T]- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J- OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

COMPANY CODE TMID DRC
OBSERVATION
ANIMAL|  DAILY ACCEPTANCE PERIOD TOTAL
NUMBER 1 2 3 4 pays | SEFP
! 15/1 | 4% | o 19
2 10/15] of5 | o 10
S 2 0 0/3 2
4 8/9 2/6 | 9/6 19
5 h/1 1/1 0/6 5
TOTAL 39 i 9 55
PERCENT REDUCTION| 85.3
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
7.8 +1600 +41
COMMENTS: ____1600 - 0.19 - 0
INVESTIGATOR:
TESTNO, _Stendard 7
COMPANY CODE TMID DRC

ANMALL  paiLy accertance | henion | TOTAL
NUMBER 1 2 3 | 4 pays| SEEP
‘ 25 25 | 19/6 €9
2 20/4 | 25 23/2 P
3 25 22/3 | 16/ 63
4 5/20|  2k/1 5K/9 3
° 25 olb/1 | 19/6 8
TOTAL| 100 120 82 302
PERCENT REDUCTION| 195

Average No. Seed Approximate
Consumed First Day LD mg/kg
20.0 +1600
COMMENTS:

Approx. No.

Seed Lethal

+163

INVESTIGATOR:

CONCENTRATION ___ 0.5% wb.
DATE PREP. 2/15/63 DATE TESTED 2/18/63

CARRIER Wheat TEST ANIMAL ____Swiss white

FORMULATION:

[J - GHEMICAL DISSOLVED IN ACETONE AND'APPLIED TO SEED.
- CHEMICAL.DISSOLVED IN WATER AND APPLIED TO SEED.

~ OTHER___ Applied direct +3 ml HOH

ACTION RECOMMENDED:

[:| ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D-— COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT. -

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

21




TMTD

TEST NO.

COMPANY CODE

Standaxd 2

VD

DRC

BIOASSAY RECORD

Denver Wildlife Research Center

CONCENTRATION __ 2b wt.
DATE PREP, ___2/15/63 DATE TESTED ___ 2/18/63

CARRIER Douglas-fir  TEST ANIMAL __ Peromyscus_
FORMULATION:

D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

IE ~ OTHER Applied direct +3 ml HOH

ACTION RECOMMENDED:

— COMPOUND I SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPEL.LENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

ANIMAL DAILY ACCEPTANCE OBSPEER,;';'SEION TOTAL
NUMBER 1 2 3 | _u pays| SEFP
! w9/1 | 50 50 o
2 50 50 ) 149
s 15/ | 21 h2 78
4 ko/1 50 50 149
5 50 y9/1 | 50 ko
TOTAL| 213 220 2h1 563
PERCENT REDUCTION |  10.1
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
42.6 1600 --
COMMENTS:
INVESTIGATOR:
TEST NO. Stendard k4
COMPANY CODE THTD DRC
ANIMAL DAILY ACCEPTANCE OBSPEER%‘QE'ON TOTAL
NUMBER 1 2 3 | 4 pays| SEEP
! 11/39 u/h6l  16/34 3L
2 27/e2|  10/h0| 36/1Y 73
3 ho/h u3/6 | 21/5 12
4 o7/22| 18/a7 35/1% 80
5 /ir| 345 W/ig 0
TOTAL| 139 109 118 366
PERCENT REDUCTION 51.2
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
27.8 +1600 i
COMMENTS:

INVESTIGATOR:

22

CONCENTRATION ___ &b wt.

DATEPREP. ___ 2/15/63  paTeTestep___ 2/18/63

CARRIER Douglas-fir TEST ANIMAL Swiss white

FORMULATION:
I:] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D -~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

~ OTHER Applied direct +3 ml HOH

ACTION RECOMMENDED:

~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D- COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]-otHER




TMTD
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TEST NO. Standard 17
COMPANY CODE _Beta-nitrostyrene DRC

Beta-nitrostyrene

BIOASSAY RECORD

Denver Wildlife Research Center

ANIMAL DAILY ACCEPTANCE OBiEERR\;'SgION TOTAL
NUMBER 1 2 3 4 pays | SEEP
! 0 0 0 0
2 1 0 0 1
8 0 1 0 1
4 0 0 0 0
5 1 0 0 1
TOTAL| 2 1 0 3
PERCENT REDUCTION 99.2
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
0.k 710 15

COMMENTS: __T10 = 0.03 = 0

INVESTIGATOR:

TEST NO. Standard 21

COMPANY CODE Beta-nitrostyrene pRC

CONCENTRATION 2 wt.

DATE PREP. __2/15/63 DATE TESTED 2/18/63

CARRIER Wheat TEST ANIMAL ____Peromyscus_

FORMULATION:
~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[J - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[ - otHER

ACTION RECOMMENDED:

D ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J- OTHER

BIOASSAY RECORD

ANIMAL DAILY ACCEPTANCE OBSPEERR\?SFON TOTAL
NUMBER 1 2 3 | u pays | SEEP
! 12/3 | 11%/e| ex 48
2 L 2 6 12
8 1/4 0 0 1
4 2/1. 0 2K 4
5 21/h 6 3 30
TOTAL] kO 19 36 95
PERCENT REDUCTION T
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Séed Lethal
8.0 .~ 710 58
COMMENTS: 710 - 0.1% - 20

INVESTIGATOR:

Denver Yildlife Research Center

CONCENTRATION 0.5% wrt.
DATE PREP. ___ 2/15/63 DATE TESTED 2/18/63

CARRIER Vheat

TEST ANIMAL Peromyscus

FORMULATION:
E ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED N WATER AND APPLIED TO SEED.

[] - OTHER

ACTION RECOMMENDED:

~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOQUND S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[C]- OTHER

a5




Beta-nitrostyrene

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO, _Standard L
COMPANY CODE Beta-nitrostyrene prc

ANIMAL|  DAILY ACCEPTANCE OBSPEERRV,SE'ON TOTAL
NUMBER| 1 2 ~] 3 4 pays | SEFP
! 1 o/2 1 2
2 0 0 0 0
3 0 0 0 0
4 0 0/3 1/2 1
5 0 1 0 1

TOTALl 1 1 2 b
PERCENT REDUCTION| 98.9
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
0.2 710 18
COMMENTS: 710 - 0,01 - 0

INVESTIGATOR:

CONCENTRATION ___ 2% wto
DATE PREP. ___ 2/15/63 DATE TESTED ____2/18/63
CARRIER Wheat TEST ANIMAL ___ Swiss white

FORMULATION:
IE ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.

D ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[ - othER

ACTION RECOMMENDED:

D ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D- COMPOUND [S A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D—~ USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J- OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 2
COMPANY CODE _Beta-nitrostyrene DRC

ANIMAL DAILY ACCEPTANCE OBSPEERR\?S;ION TOTAL
NUMBER 1 2 3 |y pays| OSEEP
! 2/1 0 0 2
2 2 o/ | o/ 2
8 o/2 wh | 16 20
4 3 ot | 1 4
5 1 oL | 3 4
ToTAaL| 8 L 20 32
PERCENT REDUCTION| 91.5
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
1.6 710 72

COMMENTS: 710 - 0.02 - 0

INVESTIGATOR:

26

CONCENTRATION 0.5% wt.

DATE PREP. ___2/15/63 DATE TESTED ____2/18/63
CARRIER Viheat TEST ANIMAL ___ Swiss white

FORMULATION:
~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.

D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] ~ oTHER

ACTION RECOMMENDED:

I:] — COMPOUND S SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D - COMPOUND IS A POORLY ACCEPTED TOXICANT

D-— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D-— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- otHER
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Beta-nitrostyrene

BIOASSAY RECORD

Denver Vildlife Research Center

TEST NO. Standard 18 CONCENTRATION 2% wt.
COMPANY CODE Beta-nitrostyrene pRrc DATE PREP. 2/15/63 DATE TESTED ___ 2/18/63
. CARRIER Douglag-fir TEST ANIMAL Peromyscus
OBSERVATION —_—
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER 1 2 5 | L _DAYs ] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 49/1 50 50 149 [ - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 50 ko 50 1h2 [ - oTHER
3 50 48 49 17
4 50 50 50 150 ACTION . RECOMMENDED:
5 50 50 50 150 [[] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. .
TOTAL| 2k9 2ho 2kg 738
[[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION | 1.6 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. [J- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/k Seed Lethal
T e []- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
- AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
49.8 710
4 [}~ USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND

D - OTHER

INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 20 . CONCENTRATION ___2% wt.
COMPANY CODE Beta-nitrostyrene DRC DATE PREP. 2/15/63 DATE TESTED 2/18/63
CARRIER Douglas-fir TEST ANIMAL Swiss white
OBSERVATION ]
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED _
NOMBER 1 2 P | 4 Dpavs ~ CHEMICAL DJSSOLVED IN ACETONE AND APPLIED TO SEED.
! 3/2 3/7 | 10/4 16 7] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 7/20 | W0 | /8 18 [] - oTHER
| 5/8 11/3| 42 20
4 b/1h 8/7 12/14 ol ACTION RECOMMENDED:
5 6/8 /4 | 1/1d ol ] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. :
TOTAL| 25 33 b 103 )
[[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 86.4 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. []- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First D LD mg/k thal
e maks Seed Lethe []- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
5.0 710 - AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
[J- USE A FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND
[]- oTHER

INVESTIGATOR:

et
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TNB-A

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standaxrd

COMPANY CODE TNB-A ~ DRC
ANIMAL]  DAILY ACCEPTANCE OBSPEER%EON TOTAL
NUMBER 1 2 3 _ 4 pavs SEED
! 1 1 3 5
2 2 2 1 5
3 2 ) 1 3
4 3 0 o/2 3
5 3 3 2 8
ToTAL| 11 6 7 ol
PERCENT REDUCTION| 93.6
Average No. Seed Approximate Approx. No.
Consumed First Day LD ma/kg Seed Lethal
2.2 1070 22
COMMENTS: ___1070 - 0,10 - 0

INVESTIGATOR:

CONCENTRATION ____ 2% wt.

DATE PREP. __5/3/63 DATE TESTED 5/6/63
CARRIER Yheat TEST ANIMAL Peromyscus
FORMULATION:

[X] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
(] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

7] - OTHER__Plyac adhesive used

ACTION RECOMMENDED:

D — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

I_—_] ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

[:I- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 59

COMPANY CODE ___ TNB-A DRC
ANIMAL DAILY ACCEPTANCE OBSEEER%QEION TOTAL
NUMBER | 2 3 |y pays| SEEP
! 6/2 3 3 12
2 0 0 1/1 1
3 5 3 0 8
4 2 1 3 6
S 2 5 13
TOTAL| 19 9 12 %0
PERCENT REDUCTION| 89.3
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
3.8 1070 87
COMMENTS: __1070 - 0.0k - 0

INVESTIGATOR:

CONCENTRATION C.5% wt,

DATEPREP. ___5/3/63 ~ pDATETESTED __ 5/8/63
CARRIER Waeat TEST ANIMAL Peronyscus

FORMULATION:
- CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.

D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - oTHER

ACTION RECOMMENDED:

D ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- oTHER




TNB-A

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 58

COMPANY CODE ___TNB-A DRC
ANIMAL|  DAILY ACCEPTANCE | pemion | TOTAL
NUMBER 1 2 3 4 pays | SEED
! 1 o/12 | o 1
2 5/3 8/2 | im 1
3 2/6 12 | » 7
4 | s 5
5 s o . .
TOTAL| 15 9 12 6
PERCENT REDUCTION | 88.0

Average No. Seed Approximate Approx. No.
 Consumed First Day LD mg/kg Seed Lethal
3.0 TLO 18
COMMENTS: T0 - 0.17.- 40

INVESTIGATOR:

CONCENTRATION 2% wt.

DATEPREP. __ 9/3/63 _ patETESTED ___ 5/13/63

CARRIER __ Wheat TEST ANIMAL ____ Swiss vhite

FORMULATION:
~ CHEMICAL DISSOLYED IN ACETONE AND APPLIED TO SEED.
[ - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - OTHER, _Adhesive plyac used

ACTION RECOMMENDED:

D ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. :

[:] — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

[CJ~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
_ AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

BIOASSAY RECORD

Denver Wildlife

TEST NO. Standard 60

COMPANY CODE ___ TNB-A DRC
ANIMAL|  DAILY ACCEPTANCE OB?,E;,Q{SEION TOTAL
NUMBER| 1 2 3 b pays | SEED
! o/5 8/2 23/2 3t
2 1 R 5 N
8 3/1 0 2 5
! 0 o/1 0/1 0
> 7 16 15 8
ToTAL| 11 ol ) 75
PERCENT REDUCTION |  80.0

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
2.2 T T2
COMMENTS: 710 - 0.03 -0

INVESTIGATOR:

Research Center

CONCENTRATION 0.5% wt.
DATE PREP. _5/3/63 DATE TESTED 5/13/63

CARRIER Wheat TEST ANIMAL Swiss white

FORMUL ATION:
~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
(] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[ - oTHER

ACTION RECOMMENDED:

— COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

E] - COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[}~ OTHER




TNB-A

TEST NO. Standard 54

BIOASSAY RECORD

Denver Wildlife Research Center

CONCENTRATION 24 k.

DATE PREP.__5/3/63  DATE TESTED 5/6/63

CARRIER Douglas-fii‘ TEST ANIMAL Peromyscus

FORMULATION:
~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[] - oTHER

ACTION RECOMMENDED:

— COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND [S PLACED INACTIVE BECAUSE:

D ~ COMPOUND [S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

]~ oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

COMPANY CODE ___TNE-A DRC
OBSERVATION[
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER 1 2 3 b pays | SEEP
! 50 50 50 150
2 50 50 b1 b1
3 50 50 50 150
4 50 50 50 150
3 50 50 50 150
TOTAL| 250 250 oh1 Tl
PERCENT REDUCTION 1.2
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
50.0 1070 -
COMMENTS:
INVESTIGATOR:
TEST NO, Standard 53
COMPANY CODE THE-A DRC
OBSERVATION
ANIMAL DAILY ACCEPTANCE " PERIOD TOTAL
NUMBER 1 2 3 b pays | SEEP
! 25 15 6/14 L6
2 13/6 50 25/21] 88
8 2h/10]  12/30| 28/18 6l
4 8 10/15|  21/10 39
S 5/15 8/20| /18 50
TOTAL| 105 95 87 287
PERCENT REDUCTION 61.7
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
21.0 710 -
COMMENTS:

INVESTIGATOR:

32

CONCENTRATION 2% b

DATE PREP. __5/3/63 DATE TESTED ___5/13/63
CARRIER Douglas-fir _ TEST ANIMAL ___ Swiss vhite

FORMULATION:
-~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - oTHER

ACTION RECOMMENDED:

[:I — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

I:l — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND 1S A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J- otxeR
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Endrin

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Stendard 34 CONCENTRATION ___ 1% wt.
COMPANY CODE Endrin DRC DATE PREP. 2/15/63 DATE TESTED _._ 2/18/63 _
CARRIER Wheat TEST ANIMAL ____ Peromyscus
OBSERVATION
ANIMAL|  DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED :
NUMBER | 2 S - - DAYS ~ CHEMICAL DISSOLVED N ACETONE AND APPLIED TO SEED.
! 1 [] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 2 [ - OTHER '
3 2
4 1 ACTION RECOMMENDED:
5 ) [[] - COMPOUND Is SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. -
TOTAL 10
[T] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 92.0 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. ]~ COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/k Seed Lethal ;
A e — INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
- AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
2.0 12 0.49
: ' [J- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: ___ 12 - 4.1 - 100 RATHER LOW TOXICITY OF COMPOUND

[}- oTHER

INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 41 : CONCENTRATION 1% .
COMPANY CODE Fndrin DRC DATE PREP. ___ 14/19/63 DATE TESTED ___ 4/22/63
CARRIER Wheat TEST ANIMAL ___Peromyscus
OBSERVATION .
ANIMAL|  DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
' SEED
NUMBER 1 2 P | _3 pars : ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 5/5 5 [] ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 3 3 [J - oTHER
3 5 5
4 9 9 ACTION RECOMMENDED:
5 4 4 [T] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
p TESTING.
TOTAL| 26 2 ‘
] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION|  79.2 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. [[]- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Da LD mg/k Seed Lethal
fowper TP A R — INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
L AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
5.2 12 .9
[TJ- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: ___ 12 = 1.1 = 100 RATHER LOW TOXICITY OF COMPOUND

(]~ OTHER

INVESTIGATOR:
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Endrin
BIOASSAY RECORD

Denver Wildlife Research Center

TEST NoO. Standard 36 CONCENTRATION ___ 1% wb,
COMPANY CODE __Endrin DRC DATE PREP. __2/15/63 __DATE TESTED 2/18/63
CARRIER Vheat TEST ANIMAL ____ Sviss white
Al OBSERVATION
NIMAL|  DAILY ACCEPTANCE PERIOD | TOTAL FORMULATION:
SEED ,
NUMBER | 2 3 __l_DAYs ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 0 0/1 0 0 [J - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 4/1 b [J - oTHER
3 8 8
4 7/1 7 ACTION RECOMMENDED:
5 5 5 7] - cOMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 2h 2k
[ - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION| 86.3 OR COMPOUND 15 PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. D ~ COMPOUND [S A POORLY ACCEPTED TOXICANT
Consumed First Day LD ma/kg Seed Lethal
—_— [~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
4.8 8 0.41
{]- UsE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: 8 -~ 11.7 - 100 RATHER LOW TOXICITY OF COMPOUND

]~ otHER

INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife. Research Center

TEST NO. Standard 4o CONCENTRATION 1% wt.
COMPANY CODE ___Endrin DRC DATE PREP. 4/19/63 ___DATE TESTED 4/p2/63
CARRIER Wheat TEST ANIMAL ____ Swiss vhite
OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER| 1 l 2 3 _3 DAYS [%] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! K 7 [T] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 15/2 15 [ - oTHER
3 2l ol
4 16/7 | 3/5 3/3 20 ACTION RECOMMENDED:
5 13 13 [] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 75 3 3 81
- ] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 53.7 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. [C]- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
_— [J~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
8 AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
15.0 b1
[3- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: 8 - 3.7-80 . RATHER LOW TOXICITY OF COMPOUND
[]- otHErR
INVESTIGATOR:
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Endrin
BIOASSAY RECORD

Denver Yildlife Research Center

TEST NO. Stendard 35 CONCENTRATION 1% wt.
COMPANY CODE Endrin DRC DATE PREP. ___2/15/63 DATE TESTED ___2/18/63
CARRIER Douglas-fir TEST ANIMAL ____Peromyscus
OBSERVATION ‘ .
ANIMAL] ~ DAILY ACCEPTANCE PERIOD | TOTAL FORMULATION:
SEED
NUMBER 1 2 3 L DAYS ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 26 7/3 1/2 o [[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 23 0 o : 23 [] - oTHER
3 b1/p i
4 5 o/l .| 1 6 ACTION RECOMMENDED:
5 8/h 8 [[] - coMPOUND Is SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. :
TOTAL| 103 7 l 2 112 _
[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION| 79.6 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. D — COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First D LD mg/k hal
et D me/ks SeedLoths | []~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
20.6 12 - AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
v [T]- USE As FiELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 33 CONCENTRATION 1% wt.

COMPANY CODE Indrin DRC ' DATE PREP. ____2/15/63 DATE TESTED ____2/18/63
CARRIER Douglas-fir  TEST ANIMAL __ Swiss white
OBSERVATION '
ANIMAL. DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER ! 2 3 | b DAYs ; — CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 9 9 | [J - CHEMICAL DISSOLVED [N WATER AND APPLIED TO SEED.
2 28/8 28 ] ~ OTHER
3 ah/17]  12/30| 30/17 66
4, /12 0/9 0 3k ACTION RECOMMENDED:
5 15/5 15 [T] - COMPOUND s SUFFICIENTLY ACTIVE TO WARRANT FURTHER
, TESTING. :
TOTAL| 110 12 | 30 | 152
] - INSUFFICIENT ACTIVITY TO WARRANT. FURTHER TESTING
PERCENT REDUCTION 66.2 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. D— COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
s []- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
5.0 8 » / AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
[]- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND

[~ OTHER

INVESTIGATOR:
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Endrin

SEED PHYTOTOXICITY RECORD

Denver Wildlife Research Center

CHEMICAL Endrin BIOASSAY REFERENCE Stan. 3436 pATE PREPARED_ 2/15/63

SEED__ Wheat  DATE PLANTED__ 2/20/6 CHEMICAL CONCENTRATION 1% wh.
SEED CONDITION AT TIME OF TREATMENT: Unstratified__ X, Stratifiad

l;

FORMULATION:

E] CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D CHEMICAL SUSPENDED IN ADHESIVE AND APPLIED TO.SEED.

[J omHer
GERMINATION RESULTS
DATE | 2/25 2/28 3/ PLANTED/GERMINATED
CONTROL| 9% 96 96 100/96
TREATED| 87 93 97 100/97
GROWTH RATE AND FORM
Sl_lghf ‘Pronounced
O O ABNORMAL FOLIAR DEVELOPMENT.
O NE ABNORMAL ROOT DEVELOPMENT.
il | ABNORMAL FOLIAR COLORATION.
. SEEDLING APPEARED NORMAL.
C 13

Investigator

39




1080

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO, Stendard 25

COMPANY CODE 1080 DRC

OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER| 1 2 3 . pays | SEEP

1

TOTAL 26

PERCENT REDUCTION 79.2

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
2.2 2.3 __0.22

COMMENTS: __Sample 987 5.5 -~ 23.6 - 100

INVESTIGATOR:

CONCENTRATION __ 1% wt.
DATE PREP. ___ 2/15/63  DATE TESTED __2/18/63

CARRIER Wheet TEST ANIMAL __ Peromyscus _

FORMULATION:
(] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[ - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[] - oTHER

Lo

ACTION RECOMMENDED:

-~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND [S A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- otHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 6

COMPANY CODE 1080 DRC
ANIMAL|  DAILY ACCEPTANCE OBSPEER}:,S[T,'ON TOTAL
NUMBER 1 2 3 | pays | OSEEP
! 6/1 6
2 3 0 0
3 3 1 b
4 o °
5 | 52 | o 5
TOTAL{ 19 1 I 0 l 20
PERCENT REDUCTION | 91.1

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
3.8 5.5 4.5
COMMENTS: 5.5 - 0.8 - 40
Semple 987

INVESTIGATOR:

CONCENTRATION ___ 0.05% wt.
DATE PREP. 8/9/63 DATE TESTED 8/12/63
CARRIER __VWheat TEST ANIMAL Peranyscus
FORMULATION:
] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[£] ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - oTHER

ACTION RECOMMENDED:

) E:I ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

[:| ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND s PLACED INACTIVE BECAUSE:

D- COMPOUND 1S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D-— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- omHErR




TEST NO. Standard 27

1080

BIOASSAY RECORD

Denver Vildlife Research Center

COMPANY CODE 1080 DRC
ANIMAL DAILY ACCEPTANCE OBiEERg;éE[ON TOTAL
NUMBER 1 2 37| 4 pays | SEEP
! 2 2
2 4 L
8 6/1 1 /3 1
4 20K/ | 4K — 2l
e L y
TOTAL| 36 5 L 45
' PERCENT REDUCTION|  77.5
Average No. Seed . Approximate Approx, N¢
Consumed First Day LD mg/kg Seed Lethal
7.2 12 0.61
COMMENTS: Sample 987 12 - 11.8.- 80

INVESTIGATOR:

TEST NO. Standard bk

COMPANY CODE

1080

CONCENTRATION 1% wt.
DATE PREP. 2/15/63  pATE TESTED ___ 2/18/63

CARRIER Wheat TEST ANIMAL ____ Swiss white

FORMULATION:
[] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
- CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[] - otHER '

ACTION RECOMMENDED:

~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

I:] — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND Is PLACED INACTIVE BECAUSE:

]~ COMPOUND IS A POORLY ACCEPTED TOXICANT

= INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[~ OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

DRC

ANIMAL DAILY ACCEPTANCE OB?:EER%SEION TOTAL
NUMBER 1 2 3 | 3 pays| OSEEP
! 25K 10 0 35
2 22K 12/10| 9/7 43
8 19 0 0 19
4l ay 3 9f2 29
’ 23K 6 T .36
TOTAL| 106 3 25 162
PERCENT REDUCTION|  56.8
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
21.2 12 6.1
COMMENTS: 12 -35-0

INVESTIGATOR:

CONCENTRATION 1% b,

DATE PREP. _ 4/19/63 DATE TESTED ___4/22/63

CARRIER Wheat “TEST ANIMAL ____Swiss white

FORMULATION:
[J - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[£] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[] - oTHER ' -

.- ACTION RECOMMENDED:

"~ [] = COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

E] = COMPOUND [S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

[C]- usE As FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- oTHER

L1

R—




1080

TEST NO. Standard 26

COMPANY CODE

1080

BIOASSAY RECORD

Denver Wildlife Research Center

DRC

CONCENTRATION ___ 1% wb.
DATE PREP. ___2/15/63 DATE TESTED ___2/18/63

CARRIER Douglag-fir TEST ANIMAL Peromyscus

FORMULATION:
D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
E ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - OTHER

ACTION RECOMMENDED:

— COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. :

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D —~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D-— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER L.OW TOXICITY OF COMPOUND

[]-oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER, 1 2 3 L pays | SEEP

! 48/3 | U2 3 55
2 25/3 1/0 0 26
3 30/0 /o 0 34
4 ¥7/3 b7
5 28/2 o/1 1 _ 29
TOTAL| 178 9 b 191
PERCENT REDUCTION |~ 70.6
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
35.6 5.5 ==
COMMENTS: Sample 987
INVESTIGATOR:
TEST NO. Standard 28
COMPANY CODE 1080 DRC
OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER| 1 2 3 b pays | SEEP
EEA 22 e
2 Lo/l  4/36| 11 57
3 hox/o|l  o/1 2/1 k2
4 1473 | ee/e1 | 12/3 48
5 3K/ 3
TOTAL| 15h4 26 25 205
PERCENT REDUCTION| 62.7
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
30.8 12 -
COMMENTS: Sample 987

INVESTIGATOR:

L2

CONCENTRATION 19 wk.

DATE PREP. 2/15/63  pATE TESTED ___2/18/63

CARRIER ___Douglas-fir TEST ANIMAL ____ Swiss white

FORMULATION:
D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
— CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

] - OTHER

ACTION RECOMMENDED:

— COMPOUND 1S SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[}~ oTHER
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1080

SEED PHYTOTOXICITY RECORD

Denver Wildlife Research Center

’

CHEMICAL 1080 _ BIOASSAY REFERENCE _Sten. 27 DATE PREPARED_2/15/63
SEED___Wheet - pATE PLANTED__2/20/63  CHEMICAL CONCENTRATION 1% wb.

SEED CONDITION AT TIME OF TREATMENT: Unstratified X% ; Stratified

FORMULATION:

D CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D CHEMICAL SUSPENDED IN ADHESIVE AND APPLIED TO SEED.

[x] orHER _HOE

Sample 987
GERMINATION RESULTS
DATE 2/25 | 2/28 3/4 PLANTED/GERMINATED
CONTROL 9k 96 96 100/ 96
TREATED 10 58 69 100/ 69

GROWTH RATE AND FORM

Slight Pronounced
O ABNORMAL FOLIAR DEVELOPMENT.
O O ABNORMAL. ROOT DEVELOPMENT.
O O ABNORMAL FOLIAR COLORATION.
E| SEEDLING APPEARED NORMAL.
Comments: Reduced vigor

Investigator

LL



Strychnine

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO, Standard 29 CONCENTRATION 1% wt.
COMPANY CODE _Strychnine DRC DATE PREP. 2/15/63 DATE TESTED 2/18/63
CARRIER Wheat TEST ANIMAL ____Peromyscus
- OBSERVATION
ANIMAL]  DAILY ACCEPTANCE PERIOD | TOTAL FORMULATION:
SEED
NUMBER 1 2 3 ____DAYS [[] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
2 1 1 E - OTHER__ Chloroform
: 3/1 3
4 1 1. ACTION RECOMMENDED:
5 1/1 1 [] - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
11 : 11
TOTAL [] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION| 91.2 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. []- COMPOUND IS A POORLY ACCEPTED TOXICANT
i ]
Consumed Pirst Doy LD mgkg Seed Letho ]~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT. -
2.2 12 0,49
[[3- usE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: ___12 - 4.5 ~ 100 RATHER LOW TOXICITY OF COMPOUND
[]- oTHER
INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife Research Center

TEST No. Stendard 4S5 CONCENTRATION ___1% wb.

COMPANY CODE __Strychnine DRC DATE PREP. 4/19/63 DATE TESTED L/22/63
. CARRIER Wheat TEST ANIMAL Peromyscus
OBSERVATION
ANIMAL]  DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER | 2 3 1.3 DArs [] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
1! 9 9 [} - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 2h/1 ol/1 25 73 ~ OTHER___Heated benzene
s 25 25 25 75.
4 8 8 ACTION RECOMMENDED:
5 25 25 25 75 [[] - coMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 9L h 75 2ko
[T] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 12,7 OR COMPOUND 1S PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. D— COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
[]- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
L AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
18.2 12 .9
, [T]- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: 12 - 3.7 - ko RATHER LOW TOXICITY OF COMPOUND
(]~ OTHER

INVESTIGATOR:

45




Strychnine

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard

COMPANY CODE __Strychnine DRC

ANIMAL DAILY ACCEPTANCE OB SPEERR\%;ION TOTAL
NUMBER| 1 2 3 | - pays | SEEP
! 2/1 2
2 1/1 1
3 1/8 4
4 1/3 1
S | 1| o3 4
TOTAL| 9 3 12
PERCENT REDUCTION|  92.0
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
1.8 28 1.4

COMMENTS: 28 - 1.3 - 100

INVESTIGATOR:

CONCENTRATION ___ 1% wb.

DATE PREP. 2/15/63 DATE TESTED 2/18/63
CARRIER ___Wheat TEST ANIMAL _____Swiss white
FORMULATION:

D ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[x] - OTHER _Chloroform

ACTION RECOMMENDED:

D — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND 1S PLACED INACTIVE BECAUSE:

D — COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J~ oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 46

COMPANY CODE ___ Strychnine DRC
ANIMAL DAILY ACCEPTANCE OBSPEERFQ{QBION TOTAL
NUMBER| 1 2 3 | _ 3 pays| SEEP
! 23/2 | 25 .| 16 6l
2 9 9
3 7 7
4 9/2 9
5 3 ; 3
TOTAL| 51 25 16 » 92
PERCENT REDUCTION|  47.k
Average No. Seed Approximate Approx. No.
Consumed First Day ‘LD mg/kg Seed Lethal
10.2 28 5.7

COMMENTS: 28 - 1.8 - 100

INVESTIGATOR:

16

CONCENTRATION 0.25% wt.
DATE PREP. __4/19/63 DATE TESTED ____L/22/63
CARRIER Vheat TEST ANIMAL Swiss vhite
FORMULATION:

D ~ CHEMICAL: DISSOLVED IN ACETONE AND APPLIED TO SEED. »
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

- OTHER___Heated benzene

ACTION RECOMMENDED:

~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND Is PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

[J- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPGUND

[[]-oTHER




Strychnine
BIOASSAY RECORD

Denver Wildlife Research Center

TESTNO. Stendard 30 CONCENTRATION ___ 1% wt.
COMPANY CODE _Strychnine DRC DATE PReP. __2/15/63 DATE TESTED ____2/18/63
CARRIER ___Douglas-fir TEST ANIMAL ___ Peromyscus
OBSERVATION
ANIMAL|  DAILY ACCEPTANCE | PERIOD TOTAL FORMULATION:
SEED
NUMBER 1 2 3 | 4 pAYs ] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 12/2 1 1 ol [[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 b2 Lo 21/1 105 [] - OTHER, ___Chloroform
3 50 yofe | 141 93
4 18/2 ) 50 17 ACTION RECOMMENDED:
5 49 w/r| 3 ol (] - COMPOUND Is SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 201 176 86 463
[[] - INSUFFICIENT ACTIVITY TO WARRANT. FURTHER TESTING
PERCENT REDUCTION 36.3 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. []- COMPOUND Is A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/k Seed Lethal
—— e [T]- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
40.2 15 - AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
- [~ USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: RATHER LOW TOXICITY OF COMPOUND

[]-oTHER

INVESTIGATOR:

BIOASSAY RECORD
Denver Wildlife Research Center

TEST NO, _Stendard 32 A CONCENTRATION __ 16 wt.

COMPANY CODE _gtrvchnine DRC DATE PREP. 2/15/63 DATE TESTED __2/25/63
CARRIER Douglas-fir TEST ANIMAL ___ Swiss white
OBSERVATION
ANIMAL  DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER | 2 P | % DArs [] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! k1/3 /21| 10/8 | T {] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 o5/2k | 28/13] 36/1h 89 - OTHER____Chlorofom
3 Wi/ | ho/1 | 30/12 123
4 10/9 L/2 1/3 15 ACTION RECOMMENDED:
5 34/16|  u6/h | k6 126 [[] - cOMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 160 i 123 | Lok » ‘
, [] - INSUFFICIENT ACTIVITY TO WARRANT. FURTHER TESTING
PERCENT REDUCTION 43,5 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. D— COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
[[]~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
3.0 o8 . AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
[J- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: . RATHER LOW TOXICITY OF COMPOUND

[]-otHER

INVESTIGATOR:

LT
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SEED PHYTOTOXICITY RECORD

Denver VWildlife. Research Center

CHEMICAL __Strychnine _ BIOASSAY REFERENCE Stan. 29231 pATE PREPARED __ 2/15/63

SEED____Whest . DATE PLANTED__2/20/6 CHEMICAL CONCENTRATION ____ 1% Wb,
SEED CONDITION AT TIME OF TREATMENT: Unstratified__ X __; - Stratified_____ -,
FORMULATION:

D CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D CHEMICAL SUSPENDED IN ADHESIVE AND APPLIED TO SEED.

E OTHER Chloroforn

GERMINATION RESULTS

DATE 2/25 | 2/28 3/ v PLANTED/GERMINATED
CONTROL| ok 96 96 . 100796
TREATED 81 85 89 100/89

GROWTH RATE AND FORM

Slight Pronounced
O O - ABNORMAL FOLIAR DEVELOPMENT.
O O .ABNORMAL ROOT DEVELOPMENT.
O O ABNORMAL FOLIAR COLORATION.
O SEEDLING.APPEARED NORMAL.
Comments:

Investigator

L9

Strychnine




DRC 714

BIOASSAY RECORD

Denver WildlifevReseurch Center

TEST NO, Standard 3

COMPANY CODE ___Coded DRC 7Lk
ANIMALI  DAILY ACCEPTANCE OBiEERR\(gBION TOTAL
NUMBER| 1 2 3 . Days | SEEP
! 3 3
2 I b
3 5 3
‘ 6 6
5 5K 5
TOTAL| 21 21
PERCENT REDUCTION 83.2

CONCENTRATION ___ 1% wt.
DATE PREP. __2/15/63 DATE TESTED ____2/18/63
CARRIER Vheat TEST ANIMAL Peromyscus

FORMULATION:
[x] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[J - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
{] - orHER

ACTION RECOMMENDED:

~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

[:] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE T©
RATHER LOW TOXICITY OF COMPOUND

[[]- oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
L2 18 0.73
COMMENT'S: 18 ~ 5.8 - 100
INVESTIGATOR:
TEST NO. Standard 61
COMPANY CODE Coded DRC ik

ANIMAL DAILY ACCEPTANCE OBSPEERQ{SE'ON TOTAL
NUMBER 1 2 3 | 4 pays| SEEP

! 17 17

2 12 12

3 8 8

4 16K 16

5 19 1
TOTAL] T2 72

PERCENT REDUCTION | 2.1

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
1. 18 4,9

COMMENTS: 18 - 2.9 - 100

INVESTIGATOR:

50

CONCENTRATION 0.15% wt.
DATE PREP. 7/19/63 DATE TESTED T/22/63
Wheat

CARRIER TEST ANIMAL Peromyscus

FORMULATION:
[x] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[ - orHeR

ACTION RECOMMENDED:.

~ COMPOUND 1S SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

I:] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D ~ COMPOUND IS A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- oTHER




. TEST NO, Standard

DRC 714

BIOASSAY: RECORD

Denver Wildlife Research Center

CONCENTRATION 1% wt.

COMPANY CODE Coded DRC _T1h DATE PREP. ___2/15/63 DATE TESTED 2/18/63
" CARRIER Wheat TEST ANIMAL ____ Swiss white
‘ ANIM OBSERVATION
’ AL! DALY ACCEPTANCE PERIOD TOTAL FORMULATION:
- SEED
- NUMBER 1 2 3 == DAYS ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 17/1 17 [] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 /1 7 [}~ oTHER
'; 3 8/1 8
4 11/1 iy ACTION RECOMMENDED:
- 5 2/2 2 7] - COMPOUND s SUFFICIENTLY ACTIVE TO WARRANT FURTHER
3 TESTING.
TOTAL| 45 45
w — INSUFFICIENT ACTIVITY TO WARRANT. FURTHER TESTING
PERCENT REDUCTION | 6%.0 OR COMPOUND IS PLACED INACTIVE BECAUSE:
! Average No. Seed Approximate _ Approx. No. D ~ COMPOUND 1S A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/k Seed Lethal
; e e []- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
9.0 12 0.61 AND LETHAL LEVEL PRECLUDING USE AS REPELLENT..
- [[J- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
| COMMENTS: ___ 12 - 14.8 - 100 RATHER LOW TOXICITY OF COMPOUND

[J- oTHER

’} INVESTIGATOR:

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 48 CONCENTRATION 1% wh.
\ COMPANY CODE Coded DRC ___Tik DATE PREP. __4/19/63 DATE TESTED ___4/22/63
CARRIER Wheat TEST ANIMAL ____ Swiss white
OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
.! NUMBER 1 2 3 | _-- DAYs [&] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 21/ 21 [[] - cHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
E 2 a1/4 21 [ - oTHER
‘ 8 25 25
4 25 25 ACTION RECOMMENDED:
' 5 25 25 ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| LIT ur :
] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION|  6+% OR COMPOUND IS PLACED INACTIVE BECAUSE:

Average No, Seed Approximate Approx. No.
Consumed First Day LD ma/kg Seed Lethal
23k 12 6.1
COMMENTS: 12 - 3.8 - 100

INVESTIGATOR:

D - COMPOUND S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

[T}~ USE As FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[[]- oTHER

51




DRC 714

TEST NO. _Stendard 38

BIOASSAY RECORD

Denver Wildlife Research Center

CONCENTRATION ___ 1% wb.

DATE PREP. ___2/15/63 DATE TESTED 2/18/63
CARRIER Douglas-flr _ TEST ANIMAL Peromyscus
FORMULATION:

[¥] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[[] - oTHER

ACTION RECOMMENDED:

— COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D ~ INSUFFICIENT'ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND S PLACED INACTIVE BECAUSE:

D ~ COMPOUND [S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

{7]- oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

COMPANY CODE Coded DRC __Tih
OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER 1 2 3 L pays | SEEP
! Le/i | 36/3| 9 91
2 ko/1 50 50 k9
3 50 1 1 52
4 50 50 ko 1o
5 46/3 19 48 113
TotAL| 24 156 148 545
PERCENT REDUCTION| 2T7.3
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
18,2 18 -
COMMENTS:
INVESTIGATOR:
TEST NO. Standard 40
COMPANY CODE ___Coded DRC _ T2k
OBSERVATION|
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL
NUMBER 1 2 3 4 pays | SEEP
! 47/3 | 46/% | ko/10 133
2. [ wna | 6| 255 108
3 7/nl 1/ o 10
4 43/7 | 33/17| W/6 120
5 0/3 0
TOTAL| 146 11k 111 371
PERCENT REDUCTION| %2.9
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
29.2 12 -
COMMENTS:
INVESTIGATOR:

52

CONCENTRATION ___ 1% wt.
DATE PREP. ___ 2/15/63 DATE TESTED 2/25/63

CARRIER Douglag-fir TEST ANIMAL ____ Swiss white

FORMULATION:
fc ] ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[] - oTHER

ACTION RECOMMENDED:

D ~ COMPOUND (S SUFFIC_IE.NTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D — COMPOUND S A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]-oTHER
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DRC 714

SEED PHYTOTOXICITY RECORD

Denver Wildlife Research Center

CHEMICAL ___ DRC-71h BIOASSAY REFERENCE _Sten. 37839 DATE PREPARED__ 2/15/63
SEED____ Wheat pATE PLANTED_ 2/20/63 CHEMICAL CONCENTRATION ____ 1% wt.

SEED CONDITION AT TIME OF TREATMENT: Unstratified__ X ____; Stratified

FORMULATION:

E] CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D CHEMICAL SUSPENDED IN ADHESIVE AND APPLIED TO SEED.

[] OTHER
GERMINATION RESULTS
DATE 2/25 2/28 3/ PLANTED/GERMINATED
CONTROL| o 96 96 100/96
TREATED TL 88 89 100/89
GROWTH RATE AND FORM
Slight Pronounced
] ] ABNORMAL FOLIAR DEVELOPMENT.
N O ABNORMAL ROOT DEVELOPMENT.
O O ABNORMAL FOLIAR COLORATION.
E3| SEEDLING APPEARED NORMAL.
Comments:

Investigator

5k



TEST No. Stendard 70

Tetramine
BIOASSAY RECORD

Denver ¥ildlife Research Center

CONCENTRATION ___ 1% wt.

COMPANY CODE _Tetramine DRC DATE PREP. __8/9/63 DATE TESTED ___8/12/63
CARRIER Yheat TEST ANIMAL ____ Peromyscus
A OBSERVATION
NIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED
NUMBER 1 2 3 DAYS ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
! 5/6 5 [[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED,
2 3/13 3 [] - oTHER
8 1/3 1
4 1/6 1 ACTION RECOMMENDED:
5 1/1 1 [ - COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING. :
TOTAL| 11 1 .
[] - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION | 91.2 OR COMPOUND S PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. []- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal i
- —_ (]~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
: ~  AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.
2.2 1.6 0.0
[]- USE As FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: ___ 1.6 - 3L.h - 100 RATHER LOW TOXICITY OF COMPOUND
[]- oTHER
INVESTIGATOR:
BIDASSAY RECORD
Denver Wildlife Research Center ]
TEST NO. Stendard %9 CONCENTRATION ___.01% wt.
COMPANY CODE _Tetramine DRC DATE PREP. __ 4/19/63 DATE TESTED ___ 4/22/63
CARRIER Wheat TEST ANIMAL ____Peromysous
OBSERVATION
ANIMAL DAILY ACCEPTANCE PERIOD TOTAL FORMULATION:
SEED, |- :
NUMBER| 1 2 3 | .__3 paArs ~ CHEMICAL DISSOLVED'IN ACETONE AND APPLIED TO SEED.
! 2 /% ﬁ 1k [J - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
2 5 L (] - OTHER
3 6 8
4 16 16| ACTION RECOMMENDED:
5 8 2 1 11 [[] ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.
TOTAL| 37 18 8 63
[J - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
PERCENT REDUCTION 7.1 OR COMPOUND IS PLACED INACTIVE BECAUSE:
Average No. Seed Approximate Approx. No. [T]- COMPOUND IS A POORLY ACCEPTED TOXICANT
Consumed First Day LD mg/kg Seed Lethal
e - INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
\ AND LETHAL LEVEL,PRECLUDING USE AS REPELLENT.
Tk 1.6 6.1 :
[~ USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
COMMENTS: __1,6 - 1,16 - 80 RATHER LOW TOXICITY OF COMPOUND

[]- OTHER

INVESTIGATOR:

55




Tetramine

TEST NO. Standard T1

BIOASSAY RECORD

Denver Wildlife Research Center

COMPANY CODE ___Tetxamine DRC
ANIMAL DAILY ACCEPTANCE OBSPEER,Q{SE;ON TOTAL
NUMBER| 1 2 3 ___ DAYS SEED
! 0
2 o)
3 1
4 i
5 o 0
TOTAL| 2 2
PERCENT REDUCTION | 98.%
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
0.k 0.5 0.015
COMMENTS: 0.5 ~ 26.7 - 100

INVESTIGATOR:

TEST NO. Standard 50

CONCENTRATION 1% wt.

DATE PREP. _8/9/63 DATE TESTED ___8/12/63
CARRIER ___ Vheat TEST ANIMAL ____ Swiss white

FORMULATION:
~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
[[] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[]-orHER

ACTION RECOMMENDED:

D — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D — COMPOUND IS A POORLY ACCEPTED TOXICANT

D—- INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TQ
RATHER LOW TOXICITY OF COMPOUND

]~ oTHER

BIOASSAY RECORD

Denver Wildlife Research Center

COMPANY CODE _Tetramine DRC
ANIMAL DAILY ACCEPTANCE OB?:EER,Q{/SEION TOTAL
NUMBER 1 2 3 | 3 pays| SEEP
1 6 [3
2 | 133 13
3 1/2 i 8
4 5 7
5 5 5
TOTAL|] 30 9 39
PERCENT REDUCTION|  T7-7
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
6.0 0.5 5.0
COMMENTS: 0.5 - 1.2 - 100
INVESTIGATOR:

56

CONCENTRATION 0.005% wt.

DATE PREP. 4/19/63 DATE TESTED __ 4/22/63

CARRIER Vheat TEST ANIMAL Swiss white

FORMULATION:
[ ] - CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
] - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.
[ - otHER

ACTION RECOMMENDED:

[] ~ COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

[:I ~ INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS'PLACED INACTIVE BECAUSE:

D— COMPOUND IS A POORLY ACCEPTED TOXICANT

D-— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

E]— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[]- oTHER
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Tetramine

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 73

COMPANY CODE

Tetramine DRC

ANIMAL DALY ACCEPTANCE OBSPEERQ%E[ON TOTAL
INUMBER 1 2 3 4 DAYS SEED
! 35 S B
2 5 4/8 9
8 20 20
4 L7 47
> 33/2 33
TOTAL| b0 9 19
PERCENT REDUCTION 574
Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
28.0 16
COMMENTS:

INVESTIGATOR:

CONCENTRATION 1% wt.

DATEPREP. _8/9/63  paTETESTED ___8/12/63
CARRIER Douglas-fir  TEST ANIMAL Pexomyscus -

FORMULATION:
~ CHEMICAL DISSOLYED IN ACETONE AND APPLIED TO SEED.

' D ~ CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

[] - oTHER

ACTION RECOMMENDED:

—~ COMPOUND 1$ SQFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

[:] — INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND Is PLACED INACTIVE BECAUSE:

[~ COMPOUND 1$ A POORLY ACCEPTED TOXICANT

~ INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D- USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

D = OTHER

BIOASSAY RECORD

Denver Wildlife Research Center

TEST NO. Standard 71

COMPANY CODE __ Tetyamine DRC
ANIMAL DAILY ACCEPTANCE - OBS{:EER%EION TOTAL
NUMBER, 1 2 3 | 4 pays| SEFP
D] 13 13
2 L/2 4
3 L/1k L
4 6/1 6
5 8/1 8
TOTAL| 35 35
PERCENT REDUCTION| 86.0

Average No. Seed Approximate Approx. No.
Consumed First Day LD mg/kg Seed Lethal
7.0 0.5
COMMENTS:

INVESTIGATOR:

CONCENTRATION 1% wt.
DATE PREP. 8/9/63 DATE TESTED 8/12/63

CARRIER Douglas-fir TEST ANIMAL Swiss white
FORMULATION: '

E| ~ CHEMICAL DISSOLVED IN ACETONE AND APPLIED TO SEED.
D - CHEMICAL DISSOLVED IN WATER AND APPLIED TO SEED.

] - oTHER

ACTION RECOMMENDED:

[:I — COMPOUND IS SUFFICIENTLY ACTIVE TO WARRANT FURTHER
TESTING.

D - INSUFFICIENT ACTIVITY TO WARRANT FURTHER TESTING
OR COMPOUND IS PLACED INACTIVE BECAUSE:

D — COMPOUND [§ A POORLY ACCEPTED TOXICANT

D— INADEQUATE MARGIN OF SAFETY BETWEEN AVOIDANCE
AND LETHAL LEVEL PRECLUDING USE AS REPELLENT.

D— USE AS FIELD RODENTICIDE DOUBTFUL DUE TO
RATHER LOW TOXICITY OF COMPOUND

[J- oTHER

57
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Tetramine

SEED PHYTOTOXICITY RECORD

Denver Wildlife Research Center

CHEMICAL __Tetremine _BIOASSAY REFERENCE _Stan. 70 DATE PREPARED_ 8/9/63
SEED___ Wheat  DATE PLANTED__ 8/9/63  CHEMICAL CONCENTRATION _ 16 Wb,
SEED CONDITION AT TIME OF TREATMENT: Unstratified____;  Swatified .

FORMULATION:

@ CHEMICAL DISSOLYED IN ACETONE AND APPLIED TO SEED.
D CHEMICAL SUSPENDED IN ADHESIVE AND APPLIED TO SEED.

[ otHER
GERMINATION RESULTS
DATE 8/15. | 8/19 | &/z1 PLANTED/GERMINATED
CONTROL| 91 93 ol ©100/9%
|TREATED 86 .88 89 . 100,89
GROWTH RATE AND ‘FORM
Slight ~ Pronounced
O O ABNORMAL FOLIAR DEVELOPMENT.
O N ABNORMAL ROOT-DEVELOPMENT.
d O ABNORMAL FOLIAR COLORATION.
E] ' SEEDLING APPEARED NORMAL.
C s

Investigator _ \

GPO 836-707

59 ‘ GPO 836-707.







