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Pesticidal Use
For the control of Dutch Elm Diéease
Application Method/Directions:

ARBOTECT 20-S is to be injected into the base of
trees.

Application rates:

Preventive Treatment: for each 5 inches of trunk
diameter inject 1 fl.oz ARBOTECT 20-5 in 40 flqg.
of water to 2 fl. oz ARBOTECT 20-S in 80 f1 ex.

of water. Use the higher levels of ARBOTEC;BZO—S
under high disease pressure situations.

Therapeutic Treatment: For each 5 inches of trunk
diameter inject 2 fl. og. of ARBOTECT 20-S in 80 f1 oa.
of water to 4 fl, oz ég ARBOTECT 20-S in 160 fl. ea.
of water. Use the higher levels of ARBOTECT 20-5
under high disease pressure situations.

Precautionary Labeling

Keep out of lakes, streams, and ponds. Do not
contaminate water by cleaning of equipment or
disposal of wastes.

Chemical and physical properties

Chemical Name

‘2-(4-Thiazolyl) Benzimidazole

Common Name
Thiabendazole

Arbotect 20-5 and Metasol TK-100 are synonymous
Both are 20% formulation of the same active ingredient

Structural Formula: g \j
r
7 M 4
g

Empirical Formula C10H7N3S

\\‘17 -



101.4

101.5

101.6

l102.0

102.1

102.2

102.3

Molecular Weight:

201.26

Physical State

White to tan, odorless powder

Solubility

Soluble in a number of solvents, essentially
insoluble in water. The solubility in water at
25° C varies depending on the PH 5-12 it is less

than 0.05 mg/ml. Below PE 5 the solubility
increases. At pH 2.0 it is approximately 10 mg/ml

Solvent Solubility-room temp {mg/ml)
Acetone 2.8
Methanol | 9.3
MEK 12.5

Behavior in the Environment

Envifonmental Chemé%try Data is summarized as
follows: (From the review of T. F. O'Brien 6/28/77)

Soil
Aerobic degredation of TBZ in soil is slow with a

half life of 274-278 days. TBZ dissipates in soil
so that the parent compound is gone after 4-6 weeks.

Water

Half-life in water of 23.9 minutes. Photylysis of
TBZ in water is rapid.

Plant

Photodegredation on Plant surface is slow.
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Animal

TBZ does not appear to biocaccumulate in fish.

Behavior

Other data on leaching--plant persistence etc. is
not available at this time.

Toxicological Properties

Mamma 1l

Test: Acute Mamal LDgq

Special: Mice

Results: LDggq = 3.81 gm/kg

Species: Rat

Results: LDgy = 3.33gm/kg

Species: Rabbit

Results: LDsg = 3,85 gm/kg

Information from Petition #4F1518

Birds

Test: Avian acute oral LDg

Species: Bobwhite quail

Results: LDgp > 4640 mg/kg. (Technical material)
Validation: Supplemental. See review ES-C-2

Test: Avian Acute oral LDg,

Species: Bobwhite quail

Results: LDgy > 4640 mg/kg. (Formulated product)
Validation: Supplemental. See review ES-C-1,

Test: Avian Acute Oral LD50

Species: Mallard duck

Results: LDgg » 4640 mg/kg. (Technical material)
Validation: Supplemental. See review ES-C-3.

Test: Avian Subacute dietary 1Cgyp

Species: Bobwhite Quail

Results: LCgp = 10,000 ppm. (Technical)

Validation: Core. See validation ES-D-2.
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Test:
Species:
Results:

Validation:

Test:
Species:
Results:

Validation:

Fish:

Test:
Species:
Results:

Validation:

Test:
Species:
Results:

Validation?

Avian subacute dietary LCs0
Bobwhite quail _, ..

"y
LESO = >'6819wm%;kg“(formulated product)
Supplemental. See validation ES-D-1

Avian subacute dietary LCgq
Mallard Duck

LC509 = 10,000 ppm. (formulated product)
Supplemental. See validation ES-E-1
Acute 96-hr. LC50

Rainbow trout

Matasal TK-100, LCgyq 2.46 ppm
Technical LCgg = 1.80 ppm.
Core, Core - See Réview ES-G-1

Acute 96-hr. LC 0
Bluegill sunfisg

Matasal TK-100, LC50 = 2 56.0 ppm
Technical LCsp = 22 ppm
Core, €oxre - See Review ES-F-1

Aguatic Invertebrates:

Test :
Species:
Results:

Validation:

Aquatic invertebrate acute toxicity i e
Daphnia magna 4o ﬁﬁﬂﬁﬁ'.
48 hr, gy = 2.6 mg/1 (technical LM
Core - See validation ES-H-1

IRV

Hazard Assessment

Discussion

Exposure to fish and wildlife should be minimal to

non-existant.
trunk of trees.

ARBOTECT 20~S is injected into the
Exposure is limited to eating

plant parts (twigs-buds-seeds) which may contain
small amounts of the chemical or by accidental

exposure,

spills,
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Adequacy of toxicity data

In a letter dated 6 July 1977, the product manager
(21) requested the 6 basic studies. Nine studies
(accession No. 232421) were submitted as a result of
the letter. The following listed studies have

been reviewed and will support registration:

Eight-day Dietary LC - Bobwhite Quail, Thiabendazole,
Final Report. W&ildlgge International Ltd., Easton,
Md, dated November 15, 1977.

Metasol TK-100, 20% Solution, and 2-(4'Thiazolyl) -
Benzimidazole - Safety Tests in Rainbow Trout.
Woodard Research Corporation, Herndon, V&, dated
August 27, 1971,

Metasol TK-100, 20% solution and 2-(4'Thiazolyl)
Benzimidazole - Safety Test in Bluegill Sunfish
Woodard Research Corporation, Herndon, VA, Dated July
6, 1971,

The Acute Toxicity of ARBOTECT 20-S to the Water
Flea Daphnia Magna Straus

The following studies were validated and found to be
supplemental studies. Protocol dictates that avian
acute oral and dietary studies be conducted using
the technical material. These studies used the
formulated product. The studies may be upgraded

to core if the toxicity values of the formulated
product are needed.

Acute Qral IDgg — Bobwhite Quail, ARBOTECT 20-5,
Final Report.” Wildlife International LTD., Easton,
MD, dated August 8, 1977.

Eight-day Dietary LC5g9 - Mallard Duck, ARBOTECT 20-85,
Final Report. Wildlife International Ltd., Easton,
MD, dated November 14, 1977.

Eight-day Dietary LC5p -~ Bobwhite Quail, ARBOTECT
20-8, Final Report Wl?dlife International Ltd.,

Easton, MD, dated August 12, 1977.
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The following studies have been evaluated and
found to contain useful information, however, they
do not and cannot meet protocol requirements and
thus cannot be used to support registration.

Acute Oral L050 -~ Bobwhite Quail, Thiabendazole,
Final Report. Wildlife International Ltd., Easton,
MD, dated August 12, 1977.

Acute QOral LD 0~ Mallard Duck, Thiabendazole, Final
Report. Wildflfe International Ltd., Easton,
MD, dated November 8, 1977.

Additional Data Required

The following studies must be submitted or
referenced to comply with registration standards.

l. An avian subacute dietary LCsg study on a
species of waterfowl (preferagly mallard duck)
using the technical material and,

2. An avian acute oral on either the Bobwhite quail
Or the species tested in (1) above.

Classification

No classification will be made since this is a
dat® evaluation only

Conclusions
Data Adequacy

The data submitted contained an acceptable avian
dietary (Bobwhite quail) study, the coldwater and
warmwater acute fish toxicity tests and an acute
invertebrate LC5p study (Daphnia).

Data Requests

The following studies must be submitted or referenced
to comply with registration standards. The tests
Must be conducted using the technical material and
not the formulated broduct.




1. An avian subacute dietary LCs5p study on a
species of waterfowl (preferably Mallard
duck) and,

2. An avian acute oral LC r on either the
Bobwhite quail or Mallard duck (if used for
the dietary study).
107.7 Recommendations.

No recommendations are necessary - data evaluation
only.

#?kff?i

J. Tice ;B, - ’
Environmemtal~Safety Section
EEEB-RD WH567
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STUDY VALIDATION

DATA REVIIW HUMIER: BEE-CO-1

YEST. Avian acute oral Lidg g

SPECIES: Bobwhite quail

RESULTS. Acute Cral LDy > 4640 mg/ky

The test followed the protoecol with *he following
exceptions: 14 day old Lirds and the formulated
product was used. o wortality occurred at the
dosage levels of 215, 4€4, 1000, and 2150 me /.
Haximam mortality (4 out of 10) occurred at

4.640 ny/kg.dosgage.

CHEMICAL. ARDOTECT 20-85- A.I., 2Z-(4-thiazolvl)
Benzinidazole hypophosphite (Formulated product)

VITLE: Final Feport, Acute aeral IDgy -~ Dobwhite quail.
Project Ho. 10%-1195, Date of initiation, July 21, 1977,

"

BCCESSION 10 232421 (Petition ! G14-33)
STUDY DATE: July 21, 1977

RESEARCHER: FRobert Pink, Wildlife Intoernatioanl L=4d.
RLCISTRANY:  Merck and Corgpany

VALIDATION CATEGORY: Supplermental

CATEGORY REPAIRABILITY: Yes. Fourteen day old birds and
the formulated product were used. Aceeording to the
meno by J. Ackerman dated March 13, 1977, thes use

. of youny birds weuld not in itself make the study
supplemental however the formalated product was
used ‘ingstead of the technical material as protogol
dictates. The study mav be upgradel to cors if a
study using the formulated product is needed.




STUDY VALIDATION | ’
DAT2 REVIEW MNUMBIR. JoE ey S | f

TLST:  Avian Subacute Dictary L yq

SPLCIES: Mallard Duck
RESULYS: 3§ day distary Llga = 10,000 ppm

The test followadl the proitocol for minimum tests
with one exception. The formulated produch was

used instead of the technical product. HNo mortality
was observed at any dosage level (10,000 por bhaing
the highest) with only a slicht reduction in waicht
gain at the 104,000 ppm level, :

CHLMICAL ARBOTICT 20-5: a.i. 2--(4~thiazolyl) banzimidazola
hypophosphite. (Formulated Prosuct)

TITLE. Final Report, Light-day Dietary LCeq -~ iHallard
duck:; Arbotect 20-8%, Project No. 1D5-116. Datel
Hovenber 14; 1977.

LCCESEICH NO- 232421

STUDY DAYE: July 21, 177

RUSEARCHER . Robart Fink, Wildlife International oLd.

RLGISTRANT : Merek and Company

VALIDATION CATLGORY: Supplenental

CATLGORY RLPATRABILITY: Yes. The stwly was classified
gupplemental bhecause the formulated product was
nged instead of the fechnical material. If a
study using formulated product is necasgary it nay
bhe cateqgorized as core.
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SLUDY VALIDATION

DATA RIVILW HO:  E5on~1
TESTI s Avian Subacute Dietary LC,,
ki
SPFECIES - Lobwhite Ouail
Rasults: 4 day dietary LCgn = 6949 ppm (5211 to 99p1 Dpm)
Test followed {ha Protocol for hasie tests wigh
one exception., fYhe formulated product was uged
instead of the technical material. 20% rmortalicy
occurred at the 4640 prr dose level and 08¢ mortality
at the 10,000 ppm level

CHEMICAL: Arbotect 20-8; a.i., <~ (d-thiazolyl) benzimiiazole
hypophosphite (26.6%) .

TITLE. Final Report, Eight day dietary ICra  Dokuliite quail,
Froject wo. 105114, patod August I3, 1a77

STUDY DATE. July 21, 1a77
RESEARCHER : Robert Fink, Wildlife International-Ltﬁ.
REGISTRANT . Merck and Company

VALIDATION CATEGORY : Supplemental

CATLGORY REPAIRABILINY - Yes, +he Stady was classifiszd
supplemanal because the formulatad product was
used instead of the technical material. If 1
study using formulated sroduct is necesgary it
may Le categorized asg core,




STUDY VALIDATICH

DATA REVIEW WUMBER: EE-D-2

TEST: Avian sukacute dietary LCeq

SPECIES: DBobwhite Quail

RESULTS : LCqq > 10,000 ppn.
Study followed accepted protocol using 14 Jdav old
birds and 5 concentrations levels. The concentrations
ranged from 464 - 10,000 ppm. "Two deaths waere
reported in the control group. Death was attributed
to "teoe picking®. tNo deaths were reported in the
treatment group.

CHEMICAL: thiabendazole technical, 93.5% a.l.

TITLE: Final Report - Eight day Dictary LCy o~ Bobwhite Quail

ACCESSION #): 232421, Reg. Ho. 61G-33

5TUDY DATE: October 3, 1977

RESEARCHER: Robert Fink, Wildlife International Ltda.

REGISTRANT: Merck Chemical Division

VALIDATION CATEGORY: CORL

e ——— .




STUDY VALIDATION

DATA REVILW SQUMBER: ULE-¢G-1

TESY. Acute 9€ hour LC;, (Coldwater)

FESULYTS .

CHEMICAL:

PITLE :

Rainbow trout (falmo gardnerii)

Acute LCg, (Matasol TK-100) = 2.46 ppm (1.96-3.04 ppm)
Acute LCgpy (Thiabendazole) = 1.80 .ppm (1:§?T?z??w99m}u

The studies followed acceptable protocol (Stephan)
with two exceptions: Test temperatures varied

from 63°F -~ 68°F (17.2° - 20°C) throughout the test
period. Recommended temperature is 12°C + 1°, The
loading factor for the test was equal to or greater
than 0.8g/l. (The exact amount of water in the
test chamber was not given so the container volume
(151) was used for calculations.) This factor is
adeguate for tests run at recommended temperature
but since higher temperatures were used, loading
could have been a factor causing mortality.

Seven geometeracally arrangeﬂ (1.38x%) concentrations
between 0.56 ppr and 19.0 ppm were used. No
mortality occured at 0,56 ppm and 100% at 5.6 ppm.

HMetasol TK-1006, 20% solution: and 2-(4'thiazolyl)
benzimidazole (98.5% a.i.)

Hetasol TK~100, 20% solution and 2-(4'thiazolyl)
benzimidazole safety tests in rainbow trout.

RESEARCHER: Woodard PResearch Corp., Carter D. Johnston, Ph.D.

REGISTRANT: Merck and Company

VALIDATION CATEGORY: CORE

CATEGORY RATIONAL. The study appears to be sound with the
exception of higher than normal temperatures.
Descrepencies as well as missing information were
evident throughout the report, however, it is Felt
that they were detrimental to the registrant.
Information not reported is:




ll

2.

capacity of the test vessels

D.0.%

% a.i. of test material (chemestfy information
accession no. 227331 indicates a.i. are 20.3%
and 98.5% for Arbotect 20-S and thiabendazole

respaectively.

Statistical methods used to determine ICyq-.
(Attached is calculations of LCsg value using
Finney, D.J., Probit Analysis, 1952,

e




STUDY VALIDATION

DATA REVILW RUMBER: DS-F-~1
TEST: Acute 96 hour LCsy (Warmwater) .
SPECIES: pluegill Sunfish (Lepomis macrochirus)

RESULTS: Metasol TK~100 (20% a.i.). LCsp = 2 56.0 ppm,
thiabenzimidazole (Technical). LC50 = 22 ppm (19-27 ppm)

The study followed acceptable protocol (Stephan)
testing both formulated product and technical
material. Eight geomateracally arranged (factor
1.8x) concentrations between G.56 ppm and 56 ppm
were used. No mortality was observed at Z.€¢ ppm and i
100% mortality at 5.0 ppir. for the technical
naterial.

Statistical methods used to determine IC5n were

not referenced. Attached is calculations determining
LC50 using method Ly J.D. Finney, Probit Analysis.
Theé results closely compares to results stated in

the report.

CHEMICAL: Metasol TK-10C, 20% Solution; (Arbotec 20-5)
2-(4'thiazolyl) benzinidazole (93.5% a.i.)

TITLE: Metasol TK~-100, 20% Scolution and 2-(4'thiazolyl)
benzimidazole safety tests in rainbow trout.

RESEARCHER: Voodard Research Corp., Carter D. Johnston, Ph.Dh.
REGISTRANT: Merck and Company

VALIDATION CATEGORY: CORE For both formulated ana Techhical
material,

CATEGORY RATIONAL: B/A




STUDY VALIDATION

DATA REVIEW HQ: ES-ii-1
TeS8T: Aquatic invertebrate acute toxicity
SPECISE: Daphnia magna

RESULTS: 48 hour LCs59 = 2.6 ma/l1 (2.1 - 3.1 mg/l conf, limits.)
The study followed established protocol (Stephan 1975)
using the Spearman - Kirber Estimation (Finney, 1971)
to calcudate LC levels and 95% confidence limits,
Results expresséa as weight (toxicant) per volume
of water. PFour replicates were used in each
concentration with 5 individuals used per jar.

PERCENT MORTALITY
Concentration mg/l | Control 1.0 1.8 3,2 5.6 10,0

24 hr. 5% 0 5% 25% 25% 352
48 hr. 58 5% 25% 60e 100% 95%
CHEMICAL: Arbotect 20-8 {77 RTS 424) 20% a.i.

TITLE: The acute toxicity of arbotect 20~5 to the water flea
Daphnia magna straus.

ACCESSTON HO.: 232421 (Pepition £615-83)
- STUDY DATE: August 30, 1377

RESEARCIIER: Union Carbide Corp. Environmental Services.
Curt Hutchinson

REGISTRANT: Merk and Company, Inc.

VALIDATION CATEGORY: CORL




STUDY VALIDATION

DATA REVILEW NO: LES--C-2

TEST: Avian Acute Oral LD5q

SPECIES: Zobwhite quail

RESULTS: Avian Acute oral Ldgg = 4640 mg/kg
Fourtecen day old birds were tested on a period of
8 days. Five dosage levels were used 215, 464,
1000, 2150 and 4640 nG/kg.  Birds at the 2150 ang
4640 dosaye level showed symptons of toxicity. The
thiabendazole treated Yroup as a whole showed a
reduction in body welght gain over the 8 day test
period. No mortalities were observed during the
test period with the exception of the dieldrin controls

CHEMICAL: Thiabendazole technical, 93.5% a,i.

TITLE: Final Report Acute Oral LDSO ~ Bobwhite Quail FProject
No. 105-119, July 28, 1977

ACCESSION HO. : 232421 Reg. No. 614-58

STUDY DATE: July 26, 1977

RESEARCHER: Robert FPink - Wildlife International Ltd.
REGISTRANT: Merck Chemical bivision

VALIDATION CATEGORY: Supplemental

CATEGORY Repairability: Ho. The study used 14 day old birds

instead of 1¢ weak old birds and was conducted for
only § days instead of 14 days. Since the treated




STUDY VALIDATION

DATA REVIEW HO: L5-C-3

TEST: Avian Acute Oral LDgp = Mallard Duck
SPECIES: Mallard Duck .
RESGLTS: Acute oral LDgn = > 4640 mg/kg

Study deviated from accepted protocal by using

14 day old birds instead of 16 week old birds and
by conducting the test over an 8 day period instead
0f 14 days. Five dosage levels (215, 464, 10¢o,
2150 and 4640 mg/kg) were used. Within 4 hours
after dosing, birds at the higest level exhibited
signg of lethaigy, lower 1limp weakness, and loss

of coordination, with one duck showing depression
and reduced reaction to stimuli. By day 6 surviving
birds were asymptomatic. Two deaths occurred dton
day 4 at. the.215 mg/kg level and 1 on day 2 at the
4640 my/kg level. The treated group as a whole
whowed a reduction in body weight gain over the

8 day test period.

CHEMICAL: Thiabendazole Technical, 93.5% a.i.

TITLL: Final Report - Acute Oral LD50 - Mallard Duck
Project No. 195-118.

ACCESSION HNO: 232421 Reg. No. 618-3§

STUDY DATE: October 4, 1977

RESEARCHER: Robert Fink, Wildlife International L&d.
REGISTRANT: Merck Chemical Division

VALIDATION CATLGORY : Supplemental

CATEGORY REPAIRABILITY: Ho. ‘The study used 14 day old birds
instead of 16 wesk old birds and was conducted for only
8 days instmad of 14 days. Zince the treated group
showed a statistically significant reduction in
body weight gain, the study should have run to fall
term (14 days) to see if other deaths or vproblems
occurred.




