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Chemical Code: 120301 ' _ - Déte Out:

To: Kathy Davis, PM 52 ,
Special Review and Reregistration Diision (H7508W)

From: Paul J. Mastradone, Ph.D. Chief
Environmental Chemistry Review Sgction 1
Environmental Fate & Ground Water Bran

Thru: Henry M. Jacoby, Chief
Environmental Fate & Ground er BrAnch/EFED (K{7507C)

Attached, please find the EFGWB review of...

;| Dropp 50 WP

STATUS OF STUDIES IN THIS PACKAGE: STATUS OF DATA REQUIREMENTS:

42069203

41188201
41364910

41364902
00156241

41950101
41945201
41364909
41761105
00030793

41364907
41364908

;Study Status Codes: " A=Acceptable U=Upgradeable C=Ancillary 1=invalid.
Data Requirement Status Codes: S=Satisfied P=Partially satisfied N=Not satisfied R=Reserved.
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i %. ... UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
N WASHINGTON, D.C. 20460 '
474( »&Gg
.: 3 111' A J.:‘
Chemical: Thidiazuron

PC Code: 120301

Case no: - 4092

DP Barcode: 184066,184064,
170798, 167595, 166723

EFGWB nos: 93-0134, 93-0136
92-0185, 91-0791, 91-0185

MEMORANDUM

Subject: Thidiazuron - List D Phase 4 Rengr

From: Arnet W. Jones, Agronomist C&QLAJV?&/'
Environmental Fate and Ground Water Bran
Environmental Fate and Effects Diwisj 07C)

Through: Henry Jacoby, Chief
Environmental Fate and Ground*Watgr Branc
Environmental Fate and Effects DAv¥sion (H7507C)

Paul J. Mastradone, Ph.D., Chief, Review Section, #1 P&%WJ

Environmental Fate and Ground Water Branch
Environmental Fate and Effects Division (H7507C)

To: Kathy Davis, Product Manager #52 ’
Special Review and Reregistration Division (H7508W)

Enclosed is the Phase 4 review package for List D chemical Thidiazuron.
The package includes DERs for nine studies and Table A which provides details
concerning all applicable environmental fate data requirements.

1. Use Pattern

According to the LUIS report (09/02/92), Thidiazuron (N-phenyl-N’-(1,2,3-
thiadiazyl) urea) is a cotton defoliant (ground or aerial application) used to
remove cotton leaves prior to harvest. The only product (Dropp 50 WP) is
formulated as a wettable powder and is contained in water soluble bags. It
can be applied by ground or air at a maximum rate of 0.2 1b a.i./A, with two
applications not to exceed a total of 0.3 1b a.i./A. There are restrictions
- against feeding gin trash and treated foliage to animals. Also, there are
restrictions against planting rotational crops of 2 weeks (small grains,
sorghum, corn, and root crops) to 2 months (legumes, alfalfa, or leafy
vegetables) following application. The usage category is Terrestrial Food.
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2.

Status of Environmental Fate Data Requirements

The status of the environmental fate data requirements for thidiazuron

for terrestrial food crop use is summarized below:

Environmental Fate
Data Requirements

Degradation
161-1 Hydrolysis
161-2 Photodegradation in water

161-3 Photodegradation on soil
161-4 Photodegradation in air
Metabolism

162-1 Aerobic soil

162-2 Anaerobic soil

Mobility

163-1 Leaching, Adsorption/

Desorption
163-2 Volatility-1ab
163-3 Volatility-field

Dissipation

164-1 Soil

164-5 Soil, long-term
Accumulation

165-1 Confined rotational crops

165-4 Fish
Spray Drift

201-1 Droplet size spectrum
202-1 Drift field evaluation

Status

Fulfilled

(AWJ 04/28/93)
Not Fulfilled
(JAH 12/06/89;
AWJ 04/28/93)
Not Fulfilled
(AWJ 04/28/93)
Not Submitted

Partially Fulfilled
(AWJ -04/28/93)
Fulfilled .
(AWJ 04/28/93) |,

N

Partially Fulfilled
(AWJ 04/28/93)
Not Submitted
Not Submitted'

Not Fulfilled
(AWJ 04/38/93)
Reserved

Not Fulfilled
(AWJ 04/28/93)

Waived®

Not submitted:
Not submitted

MRID Number

42069203

41188201
41364910

41364902
00156241

41950101

41945201

41364909

41761105

00030793
41364907
41364908



Footnotes:

! Based on the vapor pressure reported in EFGWB 's One-Liner Database (3
x 107*" mm Hg), volatility does not appear to be an important route of
dissipation. Therefore, this study is not required at this time.

2 The long-term soil dissipation study (164-5) is reserved until evalua-
tion of an acceptable soil dissipation study (164-1).

3 See Waiver Regquest below.

4vThis study is required when aerial applications (rotary and fixed wing)
and mist blower or other methods of ground application are proposed and
it is estimated that the detrimental effect level of those nontarget
organisms expected to be present would be exceeded. These data are
required for all herbicides which are applied aerially.

3. Environmental Fate Shmmarx

‘ There are insufficient data for a comprehensive environmental fate

assessment for thidiazuron at this time. Preliminary data indicate that
mineralization to CO, and adsorption to soil mdy be major routes of dissipa-
tion. These data, however, were derived from European soils which are not
representative of the compound’s typical use sites (i.e. U.S. cotton soils).
Additional data from U.S. cotton soils are needed to assess fully the environ-
mental fate of thidiazuron. The following assessment is based on all avail-
able information. N

An acceptable study indicates that thidiazuron is stable to hydrolysis at
pH 5, 7, and 9. Supplemental studies indicate that it photodegrades rapidly
in water and on soil (t} = <1 hr). The principal soil photodegradation
product was the isomer 1-phenyl1-3-(1,2,5-thiadiazol-3-yl)urea. In an aerobic
soil metabolism study conducted in a German sandy loam which partially ,
fulfilled the data requirement, thidiazuron metabolized with a half-life of
111 days. At the end of the 1l-year study, 1CO2 and bound residues comprised
21.2% and 44.7% of the applied radioactivity, respectively, indicating that
mineralization to CO, and adsorption to soil may be routes of dissipation.
Data regarding the formation and decline of degradation products containing
the thiadiazol moiety are needed to understand more completely the aerobic
soil metabolism of the compound. Thidiazuron was stable in an acceptable
anaerobic soil metabolism (t} = >>90 days). It was slightly mobile to rela-
tively immobile in acceptable batch equilibrium studies (K, were 4.36, 16.2,
7.33, and 18.78 on sand, loamy sand, sandy loam, and clay {%am soils, respec-
tively); adsorption was related to soil organic matter content and cation ex-
change capacity. Aged leaching data are needed to assess the mobility of
degradation products. In a supplemental study conducted for 9 months,
thidiazuron did not dissipate from the upper 8 cm of a Florida sand and did
not leach significantly (low concentrations of parent were detected at 15-30
cm; it was not detected deeper than 30 cm). In two supplemental studies,
small amounts of thidiazuron accumulated in confined rotational crops.

3



4. Accumulation in Fish (165-4) - Waiver Request

The registrant (NOR-AM) has requested a waiver of this data requirement
based on the Tow octanol/water partition coefficient and because the estimated
environmental concentration (<4 ppb) is low in comparison to the aquatic LC50
value for daphnia (10 ppb).

The octanol/water partition coefficient (K,.) reported by NOR-AM to the
Product Manager (but not validated by HED/Produ?i Chemistry), 58.3 (log K _ =
1.77), indicates that thidiazuron has Tow potential to bioaccumulate in fish.
Accordingly, EFGWB agrees to waive the accumulation in fish data requirement
(165-4) at this time provided that the K, is valid and that Ecological
Effects Branch does not need this infdrmi%ion,

"'.



Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
THIDIAZURON
Last Update on April 29, 1993
[V] = Validated Study [S] = Supplemental Study [U] = USDA Data

LOGOUT Reviewer:w, Section Head: Date: athl 19 /7 3

< NJ

Common Name:THIDIAZURON
Smiles Code:S(N=N1)C(=Cl)NC(=0)N-c(ccc2)cc2
PC Code # :120301 CAS #:51707-55-2 Caswell #:

[l

Chem. Name : N-PHENYL-N'-1,2,3-THIADIAZOL-5-YI, UREA
Action Type: PLANT GROWTH REGULATOR; DEFOLIANT
Trade Names: DROPP; SN 49537

(Formul'tn): WP 50%
Physical State:

Use ¢ FOR DEFOLIATION OF COTTON

Patterns : -

(% Usage) :
Empirical Form:  CgHgN4SO ‘
Molecular Wgt.: 220.25 Vapor Pressure:, 3.00E~11 Torr
Melting Point : °C Boiling Point: °C
Log Kow : pKa: Q °C
Henry's : E Atm. M3/Mol (Measured) ‘
Solubility in ... \ Comments
Water . E31 ppm @ °C

Acetone E ppm @ °C

Acetonitrile E ppm @ °C

Benzene E ppm @ °C

Chloroform E ppm @ °C

Ethanol E ppm @ °C

Methanol E ppm @ °C

Toluene E ppm @ °C

Xylene E ppm @ °C

E ppm @ °C
E ppm @ °C

Hydrolysis (161-1)
[V] pH 5.0:STABLE
[V] pH 7.0:STABLE
[V] pH 9.0:STABLE
( ]1pH
[ ] pH
[ 1] pH

*e ee oo

PAGE: 1



Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
THIDIAZURON
Last Update on April 29, 1993

[V] = Validated Study [S] = Supplemental Study [U] = USDA Data

Photolysis (161-2, -3, -4)
[V] Water:0.4 HOUR
[ ]
(]
(1

[V] Soil
[ ] Air

26 DAYS ON ImSd

Aerobic Soil Metabolism (162-1)
[V] 111 DAYS IN GERMAN SANDY IOAM; ADDL DATA NEEDED ON THIADIAZOL
[ ] MOIETY

[ B e B o B s B e |
et e L

Anaerobic Soil Metabolism (162-2)
STABLE IN GERMAN SANDY IOAM

“i

(vl
(]
(]
(]
(]
(1]
(1] -

Anaerobic Aquatic Metabolism (162-3) -

mSmereTeraree e e

]
]
]
J
]
]
]

Aerobic Adquatic Metabolism (162-4)

~TreEeeeaEsraeerer
e b bt b bmd hd )
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Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
THIDIAZURON
Last Update on April 29, 1993
[V] = Validated Study [S] = Supplemental Study [U] = USDA Data

Soil Partition Coefficient (Kd) (163-1)
[V] Kd = 4.36 (SAND, 0.83% OM; Koc = 908)
[V] Kd 16.2 (ILOAMY SAND, 3.55% OM; Koc = 786)
[V] Kd = 7.33 (SANDY IOAM, 1.62% OM; Koc = 780)
[V] Kd = 18.78 (SANDY CIAY LOAM, 6.55% OM; Koc = 494)
[ ] AGED LEACHING DATA STILL NEEDED TO FULFILL DATA REQUIREMENT.

[]
Soil Rf Factors (163-1)

i

[ ana Nonu Nane N uun I s B e |
WU B W [ NEOWE [ W [ WY T Wi )

. Laboratory Vblatility (163-2)
[ ] o
(]

Field Volatility (163-3)

[ ]
]

Terrestrial Field Dissipation (164-1) _
(8] OF THREE SOILS, ONLY THE COMMERCE Silm SOIL IN MISSISSIPPI
SHOWED A MOVEMENT ABOVE OR AT THE DETECTION LIMIT BELOW 6".

‘i

e
[4;]
| W—

f W WS [y WOUW [ WA Iy WA J WG [ VU i DU |

NO REPORTED DISSIP IN 0-8 CM IN 9 MONTH STUDY IN FL IN TIFTON
SANDY IOAM. NO DEGRADATES AND NO LEACHING DETECTED (04/28/93).

e e e e e ee e

Aquatic Dissipation (164-2)

]
]
]
]
]
]

[ Ko W o N oo W Ko |

Forestry Dissipation (164-3)
(1
(1

PAGE: 3
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Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
THIDIAZURON
Last Update on April 29, 1993
[V] = Validated Study [S] = Supplemental Study [U] = USDA Data

Long-Term Soil Dissipation (164-5)
[]
[]

Accumulation in Rotational Crops, Confined (165-1)
[S] SMALL QUANTITIES ACCUMULATED IN ROTATIONAL CROPS AT VARIOUS
[ ] PLANTING INTERVALS. -

Accumulation in Rotational Crops, Field (165-2)
{S] LABEL RESTRICTIONS ON PILANTING UNTIL 2 WKS AFTER APPIL.
[ ] FOR SMALL GRAINS; 2 MOS FOR LEGUMES, LEAFY VEGS.

Accumulation 'in Irrigated Crops (165-3)
(1
(]

Bioaccumulation in Fish (165-4)

[ ] WAIVED BASED ON ILOW Kow (58.3). IN EARLIER STUDY, BCF FOR BLUE&/LL.

[ ] WAS 54X; FOR CATFISH FILLET, BCF WAS 1X. ,
N
Bioaccumulation in Non-Target Organisms (165-5)
[ ] ‘
(]

Ground Water Monitoring, Prospective (166-1)
[ ] - :
Ground Water Monitoring, Small Scale Retrospective (166-2)

Ground Water Monitoring, Large Scale Retrospective (166-3)

Ground Water Monitoring, Miscellaneous Data (158.75)

PAGE: 4
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Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
- THIDIAZURON
Last Update on April 29, 1993
[V] = Validated Study [S] = Supplemental Study (U] = USDA Data

Field Runoff (167-1)
[ ]

]
1
]

[ N N e |

ace Water Monitoring (167-2)

pray Drift, Droplet Spectrum (201-1)
{1 ‘
{1

L]
[ ]

Spray Drift, Field Evaluation (202-1)

“‘;

1
(]
L]
(]
{1

Degradation Products

PAGE: 5
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Environmental Fate & Effects Division
PESTICIDE ENVIRONMENTAL FATE ONE LINE SUMMARY
; THIDIAZURON
Last Update on April 29, 1993
[V] = Validated Study [S] = Supplemental Study [U] = USDA Data

Comments

References:
Writer : PIH, A Toes

“'-
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1.0 CHEMICAL:

2.0
3.0
4.0

Common Name: Thidiazuron
Chemical Name: 1-pheny1-3-(1,2,3-thidiazo1-5-y1)-urea
Trade Name: Dropp .

Chemica] Structure:

o N
(O)-w-E-mi-L N

Chemica]/physica] properties:
molecular weight: 220.25
solubility (H,0): 31 mg/Lu@25°C
vapor pressure: 3 X 107" torr ©25°C
TEST MATERIAL: See individual study reviews.

STUDY/ACTION TYPE: Review of studies in support of reregistration.“

STUDY IDENTIFICATION:

The following study supplement is reviewed in this 12-pointer (see
Discussion below):

~

Brehm, M. 1989. W63 Supplement - Thidiazuron: The photodegradation of
thidiazuron in aqueous solution. Schering code no. ZK 49537; Laboratory
Project ID APC 55/89. Submitted by NOR-AM Chemical Co. MRID no.
41364910; supplement to MRID no. 41188201.

The following studjes are reviewed in the attached DERs:

Study 1: Tschampel, M. 1991. The determination of the rate of hydroly-
sis of thidiazuron. Unpublished study performed by Schering AG, Berlin,

Federal Republic of Germany, and submitted by NOR-AM Chemical Co. :
Laboratory project ID APC 71/91. MRID no. 42069203

Study 2: Klehr, M., J. Iwan, and J. Riemann. 1983. W23 Thidiazuron:
An experimental approach to the photolysis of pesticides adsorbed on
soil: Thidiazuron. Pesticide Science 14:359-366. Published study per-
formed by Schering AG, Berlin, Germany, and submitted by NOR-AM Chemical
Company, Wilmington, DE. MRID no. 41364902

Study 3: Klehr, M., J. Iwan, and J. Riemann. 1981. Photodegradation of
thidiazuron (SN 49537) on soil surfaces. Unpublished study performed by
Schering AG, Berlin, Germany, and submitted by NOR-AM Chemical Company,
Wilmington, DE. - MRID no. 00156241

Study 4: Feyerabend, M. 1991. Aerobic degradation of [UL-14C]-phenyl-
thidiazuron in a sandy loam soil at 21°C. Unpublished study performed by

1



5.0

6.0

Schering AG, Berlin, Federal Republic of Germany, and submitted by NOR-AM
Chemical Co. Laboratory Project ID UPSR 21/91. MRID no. 41950101

Study 5: Feyerabend, M. 1991. Anaerobic degradation of [UL-14C]-
phenyl-thidiazuron in a sandy loam soil at 21°C. Unpublished study
performed by Schering AG, Berlin, Federal Republic of Germany, and
submitted by NOR-AM Chemical Co. Laboratory Project ID UPSR 20/91. MRID
no. 41945201

Study 6: Bruhl, R. 1988. W6l thidiazuron: Adsorption to and desorp-
tion from soil. Study No. PF-S 87 057. Report No. UPSR 17/88 - PA 49
537.7/6. Unpublished study performed by Schering AG, Berlin, Germany,

~ and submitted by NOR-AM Chemical Company, Wilmington, DE. MRID no.

41364909

Study 7: Wrede-Rucker, A. 1990. W67 thidiazuron: Dissipation of
thidiazuron in soil following application of Dropp 50WP to bare ground -
USA 1989. Study No. PF-R 89 068; Report No. UPSR 65/90 - PA 49 537.7/16.
Unpubtished study performed by Schering AG, Berlin, Germany, and submit-
ted by NOR-AM Chemical Company, Wilmington, DE (MRID no. 41761105)

Study 8: Bruhl, R. 1978. Rotational plant uptake study with radioac-
tive SN 49 537. Laboratory Project ID: PA 49 537.72/6. Unpublished
study performed by Schering AG and submitted by NOR AM Chem. Co. MRID
no. 00030793. ,

Bruhl, R. 1979. Appendix to rotational plant uptaﬁb study with radioac-
tive SN 49 537. Laboratory Project ID: PA 49 537.72/6. Unpublished
study performed by Schering AG and submitted by NOR-AM Chemical Company,
Wilmington, DE. Date of original study: Aug. 10, 1978. MRID no.
41364907 (appendix to Study 8).

Study 9: Bruhl, R, 1982. W48 Thidiazuron: Residues of thidiazuron in
rotational crops. Laboratory Project ID: R + S 24/82-PA 49 537.75/6.
Unpublished study performed by Schering AG, Berlin, Germany, and submit-
ted by NOR-AM Chemical Company, Wilmington, DE (MRID no. 41364908)

REVIEWED BY:

Arnet W. Jones, Agronomist Signature: M/@f)‘c—f

Review Section 1
OPP/EFED/EFGWB Date: S oaR 1893
APPROVED BY:

Paul J. Mastradone, Ph.D. Signature: MWJ

Chief, Review Section 1 "
OPP/EFED/EFGWB Date: B8 APR L)



7.0

7.1

7.2

7.3

7.4

CONCLUSTONS :

The following environmental fate studies were submitted in support of
reregistration and have been reviewed by EFGWB:

Hydrolysis

EFGWB concludes that thidiazuron is stable to hydrolysis in aqueous
buffer solutions at pH 5, 7, and 9. The data requirement (161-1) is
fulfilled; no additional data on the hydrolysis of thidiazuron are needed
at this time.

In a 36-day study, no hydrolysis of thidiazuron (nominal concentration of
10 ppm) was reported in aqueous buffer solutions (pH 5, 7, and 9) he]d in
darkness at 25 + 1°C.

Photodegradat1on-1n Water (161-2)

The photodegradation in water study submitted was reviewed previously
(EFGWB no. 90737; MRID no. 41188201; 12/06/89). EFGWB concluded that ,
the study could not be used to fu]flll the data requirement because: (1)
the mercury arc lamp used did not have a continuous spectral distribution
and the 1ight intensity was more than three times that of natural
sunlight; (2) different 1ight sources were used in the photolysis rate
and photodegradate identification studies; and (3) photodegradates were
not characterized. A supplement (MRID no. 413649109 was submitted which
addressed only the characterization of photodegradates.

Lo

The photolysis in water (161-2) data requirement remains unfulfilled
because the supplement submitted did not correct two of the major
problems which led to rejection of the original study. A new photo-
degradation in water study is needed. See Discussion below for details.

Photodegradation on Soil (161-3)

Two studies which utilized similar materials and methods were submitted
and reviewed. Neither study is acceptable because of the following
common problems: (a) the intensity of the light source was reported to
be three times greater than natural sunlight at 290-400 nm; (b) time zero

~ samples were not collected; and (c) treated soil plates were incubated at

elevated temperatures prior to irradiation. A new study is needed to
assess the photodegradation of thidiazuron on soil.

Aerobic Soil Metabolism (162-1)

The study submitted is acceptable and partially fu1f11ls the data
requirement.

In a 361-day study conducted in a German sandy loam soil incubated
aerobically in darkness at 21°C, phenyl-labeled thidiazuron (nominal
concentration 0.3 ppm) degraded with a half-life of 111 days. The

3



7.5

7.6

7.7

principal compound identified throughout the study was parent thidiaz-
uronl; three degradates were identified and detected in very small
quant1t1es (<0.002 ppm). At the end of the study, bound residues and -

CO accounted for 44.7 and 21.2% of the applied radioactivity, respec-
t1ve1y

The study did not address the aerobic soil metabolism of the thiadiazol
moiety of the parent compound. To fulfill the data requirement, accept-
able aerobic soil metabolism data are required for thiadiazol-labeled
thidiazuron. See DER for details.

Anaerobic Soil Metabolism (162-2)

The study submitted is acceptable and fulfills the data requirement. No
additional anaerobic soil metabo]1sm data are required for thidiazuron at
this time.

k Following 30 days of aerobic incubation, thidiazuron (nominal concentra-
tion 0.3 ppm) was incubated anaerobically in a German sandy loam soil in

darkness at 21°C for 90 days. During the anaerobic phase, thidiazuron
degraded with.a half-life of >90 days (the extrapolated half-life was 410
days). The degradate N-m-hydroxyphenyl-N’-(1,2,3-thiadiazol-5-yl)urea
was detected at 0.003 ppm, which was the highest concentration of any
identified degradate during the anaerobic incubation period. By the end
of the study, 31.6% of the applied radioactivity was present in bound
residues and 14CO accounted for 1 8%, virtually. a]] of wh1ch had evolved
during the aerobic phase.

Leaching and Adsorption/Desorption (163-1

The study submitted is acceptable and partially fulfills the data
requirement.

Thiadiazol-labeled thidiazuron was slightly mobile to relatively immobile
in non-U.S. soils classified as sand, loamy sand, sandy loam, and sandy
clay loam soils. Respective Freundlich Kads values for these soils were
4.36, 16.2, 7.33, and 18.78. Adsorption increased with increasing soil
organic carbon content and CEC.

To fulfill the data requirement,ljnformation is needed on the mobility of
phenyl- and thiadiazol-labeled [""C]thidiazuron residues aged aerobically
for 30 days or one half-life (whichever is shorter) prior to leaching.

Terrestrial Field Dissipation (164-1)

The study submitted provides supplemental information regarding the
terrestrial field dissipation of thidiazuron.

Thidiazuron did not dissipate from the upper 8 cm (3.1 inches) of a bare
ground plot of sandy loam soil in Florida in the 9 months following the
second of two applications (7-day interval) of thidiazuron (Dropp 50% WP)
at 0.3 1b a.i./A. Minimal leaching of thidiazuron was reported. Small

4



7.8

quantities of the degradates photothidiazuron [1-phenyl-3-(1,2,5-thiadia-
zo1-3-yl)urea and thidiazolylurea were detected during the study.

The study cannot be used to fulfill the data requirement because: (a) its
duration was insufficient (9 months) to assess a pattern of decline of
the test substance; and (b) soil characteristics, field testing data
(including meteorology), and plot maintenance practices were not reported
adequately. Because the study was terminated before the dissipation of
thidiazuron could be assessed under field use conditions, new field
dissipation data are needed. Acceptable data from two sites in the U.S.
where cotton is cultivated are needed to fulfill the data requirement.

Confined Accumulation in Rotational Crops (165-1

Two studies and an appendix to one of the studies were reviewed which
provide supplemental information regarding the uptake of thidiazuron by
confined rotational crops. In the studies reviewed, ""C-residues accumu-
lated in crops grown in soil treated earlier with thidiazuron (0.2 ppm)
radiolabeled in two parts (the phenyl and thiadiazol moieties) of the
compound. Accumulation generally decreased as the length of the rota-
tional interval increased.

In Study 8 (MRID nos. 00030793 and 41364907) crops were planted 2 weeks
or 6 months following treatment with thidiazuron. For soybeans planted 2
weeks after soil treatment, the reported “'C-residue Tevels (in parent
equivalents) for both rad1o]abe]ed groups were <0.04-0.16 ppm in all
plant parts. Residues in the 6-month rotational interval were <0.07 ppm
for all soybean plant parts. In sugarbeets residue levels were <0.07 ppm
and <0.01 ppm for the 2 week and 6 month groups, respectively. Total
residues in sorghum leaves, stems, and fruit (2-week group) were <0.01
ppm; in roots, total residues were 0.01-0.09 ppm. For the 6 month group
residues in sorghum plants were <0.01-0.03 ppm in mature leaves, stems
and roots. In mattre sorghum grain, residues of 0.05-0.13 ppm were
detected.

In Study 9 (ﬁRID no. 41364908) 14c_residues accumulated in sugarbeets,

sorghum, and soybeans planted 197 days (sugarbeets and sorghum), 306 days -

(soybeans), and 398 days (all crops) after loamy sand soil was treated
with phenyl- or thiadiazol-labeled *c-thidiazuron at 0.2 ppm. Accumula-
tion decreased as the length of the rotation increased. In soybeans
residue levels were <0.01-0.11 ppm in stems, fruit, and roots for all
planting intervals and both label positions. In sugarbeets, residues
were <0.01-0.04 ppm in tops and roots; and in sorghum stems, grain, and

‘roots residue levels were <0.01-0.08 ppm.

The studies cannot be used to fulfill the data requirement for the
following reasons: (a) soils had high organic matter contents (3.4-3.8%)
which -are not typical of U.S. cotton soils gpd may have bound thidiazuron
and inhibited residue uptake by crops; (b) "“C-residues in the crops and
soil were not identified; (c) storage stability data were not provided
for the plant and soil- substrates, and (d) insufficient data were
presented concerning the conditions under which the study was conducted.

5



7.9

7.10

It appears that new data are required. Because thidiazuron is used
exclusively as a cotton defoliant, the new study should be conducted in
U.S soils typical of cotton production and should incorporate rotational
intervals and crops associated with cotton cultivation. ’

Accumulation in Fish. (165-4)

The registrant (NOR-AM) has requested a waiver of this data requirement
based on the low octanol/water partition coefficient and because the
estimated environmental concentration (<4 ppb) is low in comparison to
the aquatic LC., value for daphnid (10 ppb). '

The octanol/water partition coefficient (K_) reported by NOR-AM to the
Product Manager (but not validated by HED/ﬁ?oduct Chemistry), 58.3 (log
K, = 1.77), indicates that thidiazuron has low potential to bioaccumu-
late in fish. Accordingly, EFGWB agrees to waive the accumulation in
fish data requirement (165-4) at this time provided that the Kqw 18 valid
and that Ecological Effects Branch does not need this information.

Enviropmenta] Fate Summary

There are insufficient data for a comprehensive environmental fate
assessment for thidiazuron at this time. Preliminary data indicate that
mineralization to CO, and adsorption to soil may be major routes of
dissipation. These éata, however, were derived from European soils which
are not representative of the compound’s typical use sites (i.e. U.S.-
cotton soils). Additional data from U.S. cotton sdils are needed to

.assess fully the environmental fate of thidiazuron. The following

assessment is based on all available information.

An acceptable study indicates that thidiazuron is stable to hydrolysis at
pH 5, 7, and 9. Supplemental studies indicate that it photodegrades
rapidly in water and on soil (ti = <1 hr). The principal soil photode-
gradation product was the isomer 1-phenyl-3-(1,2,5-thiadiazol-3-yl)urea.
In an aerobic soil metabolism study conducted in a German sandy loam
which partially fulfilled the data requirement, thidiazuron metgpo]ized
with a half-1ife of 111 days. At the end of the l-year study, CO2 and
bound residues comprised 21.2% and 44.7% of the applied radioactivity,
respectively, indicating that mineralization to CO, and adsorption to
soil may be routes of dissipation. Data regarding the formation and
decline of degradation products containing the thiadiazol moiety are
needed to understand more completely the aerobic soil metabolism of the
compound. Thidiazuron was stable in an acceptable anaerobic soil metabo-
lism (t} = >>90 days). It was slightly mobile to relatively immobile in
acceptable batch equilibrium studies (K, were 4.36, 16.2, 7.33, and
18.78 on sand, loamy sand, sandy loam, and clay loam soils, respective-
1y); adsorption was related to soil organic matter content and cation ex-
change capacity. Aged leaching data are needed to assess the mobility of
degradation products. In a supplemental study conducted for 9 months,
thidiazuron did not dissipate from the upper 8 cm of a Florida sand and
did not leach significantly (low concentrations of parent were detected
at 15-30 cm; it was not detected deeper than 30 cm). In two supplemental
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studies, small amounts of thidiazuron accumulated in confined rotational
crops.

RECOMMENDATIONS :

The only environmental fate data requirements fulfilled at this time are
hydrolysis (161-1) and anaerobic soil metabolism (162-2). The aerobic
soil metabolism (162-1) and leaching and adsorpt1on/desorpt1on (163-1)
data requirements are partially fulfilled.

Several of the studies submitted were carried out using European soils,
but thidiazuron is used exclusively as a cotton defoliant. Data from
laboratory and field studies which use U.S. cotton soils are essential if
an ‘accurate environmental fate assessment is to be made. Moreover, addi-
tional key information is needed from laboratory studies to identify
potential routes of dissipation and to provide inputs for modeling
scenarios from which exposure and risk assessments will be made.

Acceptable terrestrial field dissipation data would provide accurate
information on the route(s) of dissipation of thidiazuron under field-use
conditions. It would supply field half-lives (which may differ from
those observed in the laboratory) at multiple use sites, track the
pattern of formation and decline in degradate concentration, and estimate
the mobility of thidiazuron and its degradates under actual use condi-
tions.

EFGWB believes that the fulfillment of all data reqi¥virements as indicated
below will enable a thorough assessment of the environmental fate of
thidiazuron and its degradation products under actual field use condi-
tions.

Status of Environmental Fate Data Requirements

The status of the éﬁvironmenta] fate data requirements for thidiazuron
for terrestrial food crop use is summarized below:

Environmental Fate
Data Requirements Status ‘ MRID Number

Degradation

161-1 Hydrolysis Fulfilled 42069203
(AWJ 04/28/93)
161-2 Photodegradation in water Not Fulfilled 41188201
: (JAH 12/06/89; 41364910
AWJ 04/28/93)
161-3 Photodegradation on soil Not Fulfilled 41364902
(AWJ 04/28/93? 00156241

161-4 Photodegradation in air Not Submitted

¥



Environmental Fate
Data Requirements

Metabolism

162-1 Aerobic soil

162-2 Anaerobic soil

162-3 Anaerobic aquatic

Mobility

163-1 Leaching, Adsorption/

Desorption

163-2 Volatility-Tlab
163-3 Volatility-field

Dissipation

164-1 Soil

164-5 Soil, long-term

Accumulation

165-1 Confined rotational crops

165-4 Fish
Spray Drift

201-1 Droplet size spectrum
202-1 Drift field evaluation

-~

Status

Partially Fulfilled

~ (AWJ 04/28/93)

Fulfilled
(AWJ 03/04/93)
Not Submitted

Partially Fulfilled
(AWJ 04/28/93?
Not Submitted
Not Submitted

Not Fulfilled
(AWJ 04/;8/93)
Reserved

Not Fulfilled &
(AWJ 04/28/93)

Waived®

Not'submittedj
Not submitted

MRID Number

41950101
41945201

41364909

41761105

00030793
41364907
41364908

t Basgp on the vapor pressure reported in EFGWB ’s One-Liner Database (3
x 107°" mm Hg), volatility does not appear to be an important route of
dissipation. Therefore, this study is not required at this time.

2 The long-term soil dissipation study (164-5) is reserved until evalua-
tion of an acceptable soil dissipation study (164-1).

* The reported octanol/water partition coefficient (Ky)» 58.3 (log K =
1.77), indicates that thidiazuron has low potential to bioaccumulate 1in
fish. Therefore, EFGWB agrees to waive the accumulation in fish data

requirement (165-4) at this time provided that the K
that Ecological Effects Branch does not need this intormation.

is validated and

* This study is required when aerial applications (rotary and fixed wing)
and mist blower or other methods of ground application are proposed and
it is estimated that the detrimental effect level of those nontarget
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organisms expected to be present would be exceeded. These data are
required for all herbicides which are applied aerially.

Thidiazuron (trade name "Dropp"), a cotton defoliant used to remove
leaves prior to harvest, is formulated as a 50% wettable powder. It may
be applied by ground or air equipment at least 5 days prior to the
anticipated harvest date. The maximum single application rate is 0.4 1b
of formulated product per acre (0.2 1b a.i./A). Two applications may be
made but the total applied should not exceed 0.6 1b formulated product
per acre (0.3 1b a.i./A). )

DISCUSSION:

See DERs for details of studies on hydrolysis (161-1), photodegradation
on soil (161-3), aerobic and anaerobic soil metabolism (162-1 & 162-2),
leaching and adsorpt1on/desorpt1on (163-1), terrestrial field dissipation
(164-1), and accumulation in confined rotational crops (165-1).

MRID no. 41364910 - Supplement to Aqueous Photo]Ysis Study (161-2)

The original aqueous photo]ys1s study was reviewed on 12/06/89 (EFGWB no.
90737). A copy of the DER is attached. The purpose of this supp]ement
was to characterize one of the photodegradates which was detected in the
original study.

EFGWB concluded that the original study could not be used to fulfill the
data requirement because: (1) the mercury arc lamp used did not have a
continuous spectral distribution and the Tight intensity was more than
three times that of natural sunlight; (2) different 1ight sources were
used in the photolysis rate and photodegradate identification studies;
and (3) photodegradates were not characterized. The supplement addressed
only the characterization of photodegradates.

In the original aqueous photolysis study, two photodegradates were
detected. These compounds were assigned to HPLC peaks 1 and 3. Accord-
ing to the EFGWB review of 12/06/89 neither degradate was adequately
characterized. The registrant’s supplement indicates that the degradate
assigned to peak 3 in the original study is the "rearrangement product"”
(i.e. isomer) of parent thidiazuron. The registrant refers to this
compound as ZK 79 173. According to the registrant only the degradate
assigned to peak 1, the main photoproduct at pH 7 and 9, was inadequately
characterized.

To identify this compound, thidiazuron was dissolved in 0.1 M NaOH and
irradiated for 166 hr at 18-22°C. The photolysis solution was extracted
with CHC1,, acidified with 1M HC1, and extracted with diethylether.

Extracts were combined and dried with NaS0,, filtered, and solvent was
evaporated until a precipitate was formed. The supernatant was decanted

and the residue washed with cold diethylether to yield a light yellow
9

2|



solid. This product was analyzed structurally by 'H-NMR, 13C—NMR, IR,

and MS and found to be 1-cyano-3-phenylurea. The identity of the
photoproduct also was confirmed by comparing the HPLC chromatogram of a
standard solution of 1-cyano-3-phenylurea with the chromatogram of peak 1
in the original photodegradation study.

Although the photodegradate assigned to peak 1 in the original study has
been identified as 1-cyano-3-phenylurea, the deficiencies outlined in the
EFGWB review of 12/06/89 remain (see Conclusions and Background above).
A new aqueous photolysis study is needed. '

11.0 COMPLETION OF ONE-LINER: Updated one-liner attached.

12.0 CBI APPENDIX: N/A

“',-
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DATA EVALUATION RECORD
STUDY 1

CHEM 120301 : - Thidiazuron : §161-1
FORMULATION--00--ACTIVE INGREDIENT

______________________________________________________________________________

STUDY ID 42069203

Tschampel, M. 1991. The determination of the rate of hydrolysis of thidiaz-
uron. Unpublished study performed by Schering AG, Berlin, Federal Republic of
Germany, and. submitted by NOR-AM Chemical Co. Laboratory project ID APC 71/91
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CONCLUSIONS: - 4

Degradation - dero]xsis

1. This study is acceptable and fulfills the hydrolysis data requirement for
v thidiazuron.

2. In a 36-day study, no hydrolysis of thidiazuron (nominal concentration of
10 ppm) was reported in aqueous buffer solutions (pH 5, 7, and 9) held in
darkness at 25 + 1°C. EFGWB concludes that thidiazuron is stable to
hydrolysis at pH 5, 7, and 9.

3. No further hydrolysis data for thidiazuron are required at this time.
MATERIALS AND METHODS:

Stock solutions were prepared by adding 20.53 mg of thidiazuron (99.4%
pure) to 20 mL CH,CN. Sterile buffer stock solutions at pH 5, 7, and 9
were prepared using 0.1 M acetate, phosphate, and borate, respectively.
One mL of stock solution was added to 20 mL of each of the buffered stock
solutions and 75 mL of double distilled water. The volume was brought to
100 mL with double distilled water to yield a test solution concentration
of ~ 10 mg/L with 1% CH,CN. The three test solutions were placed into two
vials for each sampling period and held in darkness at 25 + 1°C for 855 hr
(35.6 days).
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At time zero and at 17, 41, 83, 180, 371, 707, & 855 hr two 200-ul
aliquots were removed from each vial and analyzed by HPLC. The pH of each
test solution also was measured at each sampling interval. HPLC peaks of
test solutions were compared with standard solutions of thidiazuron and
potential degradates. : .

DATA SUMMARY:

1.

Table 1 shows the pH, mean thidiazuron corcentration, and percent of
initial concentration for each sampling interval. For the pH 5 test
solution, thidiazuron concentrations were 9.94-10.29 mg/L and the measured
pH was 5.05-5.09. Thidiazuron comprised 97.9-101.4% of the time zero
concentration throughout the experiment. For the pH 7 test solution,
thidiazuron concentrations were 10.06-10.40 mg/L (98.9-102.3% of the time
zero concentration); the measured pH was 7.21-7.23. For the pH 9 solu-
tion, thidiazuron concentrations were 9.76-10.34 mg/L (97.2-103.0% of the
time zero concentration) and the measured pH was 9.07-9.09.

DISCUSSION:

EFGWB prefers that laboratory studies be conducted using radiolabeled
active ingredient to facilitate compound identification and mass balance
calculation. For this study, however, the "cold" method was adequate
because thidiazuron was stable and good mass balance was achieved.

The .aqueous solubility of thidiazuron was reported as 31 mg/L, yet test

solutions contained 1% CH.CN. EFGWB prefers that cosplvents not be used

unless they are required 1o get the test substance into solution.

It is possible that hydrolysis was occurring very slowly in the pH 9
buffer solution. For the seven sampling intervals following time zero,
thidiazuron concentrations were 100.2-103.0% of the time zero concentra-
tion (Table 1). At 855 hr, the thidiazuron concentration was 97.2% of the

time zero concentration.
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DATA EVALUATION RECORD
STUDY 2

CHEM 120301 Thidiazuron ' §161-3
FORMULATION--00--ACTIVE INGREDIENT

STUDY ID 41364902 ,
Klehr, M., J. Iwan, and J. R1emann 1983. W23 Thidiazuron: An experimental
approach to the photo]ys1s of pesticides adsorbed on soil: Thidiazuron.
Pesticide Science 14:359-366. Published study performed by Schering AG,
Berlin, Germany, and submitted by Nor-Am Chemical Company, Wilmington, DE
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CONCLUSTIONS:

-~

Degradation_ - Photodeqradation on_Soil

1. This study is unacceptable and cannot be used to fulfill the data require-
ment for the following reasons:

(a) The intensity of the light source at sample distance was reported to
be three times greater than natural sunlight at 290-400 nm.

(b) Time zero samples were not collected.

(c) Treated soil plates were incubated at 60°C for approximately 1 hr
prior to irradiation.

(d) After remaining relatively stable initially, material balances de-
creased abruptly at the final sampling interval.

2. The problems with this study cannot be resolved with the submission of
additional data. A new study must be submitted.
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METHODOLOGY : f

A glass plate (20 x 20 cm) was coated with a 0.5-mm layer of sandy loam
soil (0.69% organic carpon, pH 5.5) according to the method of Helling.
Thiadiazol-labeled [5-""C]thidiazuron (radiochemical purity >97%, specific
activity g.O mCi/mMol, Schering AG), dissolved in methanol, was applied at
1.5 ug/cm” (150 g/ha) to thirty 3- x 4-cm regions on the plate using a
thin-layer spotter. The treated soil plate was heated at 60°C for 1 hour,
then incubated at 20°C for approximately 7 days. After the 7 day incuba-
tion and prior to irradiation, fifteen of the regions on the plate were
covered with aluminum foil to serve as dark controls. The treated soil
plate was placed in a ventilated box that was sealed with a WG 295 glass
filter plate; the soil plate rested on a circulating water cooling system
that maintained the soil temperature at <30°C (Figure 4). Air was drawn
(flow rate unspecified) through the photolysis box, then sequentially
through 2-aminoethanol (three traps) and ethane-1,2-diol (one trap)
trapping solutions. The treated soil plate was continuously irradiated
using a xenon arc lamp equipped with a solarized Duran filter; the Duran
filter in combination with the WG 295 glass filter eliminated radiation
below 290 nm (Figure 2). The 19tens1ty of the light source at sample
distance (28 cm) was 13.5 mW/cm® at wavelengths 290-400 nm; it was report-
ed that the intensity of the xenon lamp was three times greater than ‘
natural sunlight at 290-400 nm (4.4 mW/cm® at noon in summer, latitude 50
N). Three irradiated and dark control regions were scraped from the soil
plate after 0.25, 0.5, 1.0, 2.0, 3.75, and 18.0 hours of irradiation;
sampling interva]s for the trapping solutions were not reported.

Soil samples were extracted three times with methanol:acetone (1:1, v:v);
extracts were separated from the soil by centrifugation, decanted, and
combined. Aliquots (50 uL) of the extract were analyzed for total
radioactivity using LSC. Additional aliquots (200 ulL) were analyzed using
one-dimensional TLC on silica gel plates developed in hexane:methylene
chloride:ethyl acetate:methanol (40:30:25:5, v:v:v:v) or two-dimensional
TLC using hexane:methylene chloride:ethyl acetate:methanol followed by
ethyl acetate. Radioactive areas were detected using a TLC scanner or
autoradiography and quantified by LSC after scraping the silica gel from
the plate; identification was made by comparison with unlabeled reference
standards cochromatographed with the samples. Additional aliquots were
analyzed using reverse-phase HPLC with a mobile phase of methanol:water
(1:1, v:v); fractions were collected (time interval unspec1f1ed) and
analyzed for total radioactivity using LSC. Unextracted [ C]res1dues
remaining in the extracted soil were quantified using LSC following
combustion.

Aliquots of the trapping solutions were analyzed for total radioactivity
using LSC.

DATA SUMMARY:

Th1ad1a201 labeled [5- 14C]th1d1azuron (radiochemical purity >97%), at 1.5
ug/cm (150 g/ha), isomerized rapidly (observed half-life <0.5 hour) on
sandy Toam soil that was continuously irradiated with a dual-filtered (WG
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1.

295 glass and solarized Duran) xenon arc lamp (intensity 13.5 mw/cm at
290-400 nm) at <30°C for 18 hours after a preincubation period of approxi-
mately 7 days in the dark. At wavelengths between 290-400 nm, the
intensity of the xenon Tamp was reported to be three times greater than
noontime summer sunlight at latitude 50°N. In contrast, [14C]thidiazuron
isomerized with an observed half-life of >7 days on sandy loam soil _
incubated in the dark. The only photoproduct identified in the irradiated
soil was : - ~

the isomer 1-phenyl-3-(1,2,5-thiadiazol-3-yl)urea (photoproduct I).

In extracts of -soil that had been irradiated for 18 hours following 7 days
of dark incubation, thidiazuron comprised 19.5% of the applied radioactiv-
ity, its isomer 1-phenyl-3-(1,2,5-thiadiazol-3-yl)urea comprised 9.5%
(maximum 36.7% at 2 hours), approximately five unidentified polar [14C]-
compounds comprised a total of 12.6%, and unextracted [14C]residues
comprised 28.4%; no [14C]volatiles were detected in the trapping solutions
(Tables 1 and 2). In extracts from soil that had been incubated in the
dark for approximately 7.75 days after treatment, thidiazuron was the on]y
compound detected and comprised 67.2% of the app11ed radioactivity.

During the study, material balances ranged from 76.8 to 93.3% of the
applied (Table 1).

DISCUSSION:

The intensity of the light source at sample distance (28 cm), 13.5 mW/cm®
at wavelengths 290-400 nm, was reported tg be three t4mes greater than
natural sunlight at 290-400 nm (4.4 mW/cm® at noon in summer, latitude
50°N). One of the main objectives of the study is to determine whether
photodegradation on soil is a route of dissipation. The use of a light
intensity which is substantially greater than what would be encountered
naturally could easily overestimate the importance of photodegradation on
soil as a route of dissipation. A new study which uses natural or
simulated sunlight should be submitted. The new study should also address
the other problems identified in this review.

The following aspects of the experimental design'were not appropriate to
accurately assess the photodegradation of thidiazuron on soil:

(a) Following application of the test substance, the plates were heated
at 60°C for 1 hr, then incubated at 20°C for approximately 7 days.
Apparently the test system was incubated after pesticide application
and prior to irradiation to dry the soil.

(b) Immediate posttreatment soil samples were not taken, and the actual
posttreatment sampling intervals could not be determined.

(c) The sampling intervals for both the irradiated and dark control
samples were reported by the study authors in terms of hours of
irradiation and did not take into account the preincubation period.
At the first sampling interval (after 0.25 hours of irradiation and

- approximately 7 days of preincubation), parent thidiazuron comprised
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an average 56.4% of the applied radioactivity in the irradiated soil
extracts and 83.4% in the dark control soil extracts.

The photodegradation on soil study should be designed to assess the
effects of natural or simulated sunlight on a pesticide applied to a
viable soil. Samples should be taken at time zero to confirm application
rate and irradiation should begin immediately after application. The
procedures used interfered with the ability to assess photodegradation on
a viable soil.

Isomerization of thidiazuron in the dark controls appeared to be acceler-
ated (possibly by increased temperature) when incubated in the photolysis
box. An average 16.6% of the applied thidiazuron isomerized to 1-phenyl-
3-(1,2,5-thiadiazol-3-yl)urea during the 7-day preincubation period, but
an add1t1ona1 16.2% of the parent compound isomerized after only 18 hours
in the photolysis ‘box.

Material balances were incomplete at the final sampling interval; 23.2% of

the theoretical applied radioactivity in the irradiated soil samples was
unaccounted for after 7 days of preincubation and 18 hours of irradiation,
and 16.1% of the applied in the dark controls was unaccounted for at the
same sampling interval. At the first sampling interval (0.25 hours
postirradiation), approximately 10% of the applied was unaccounted for in
both the irradiated and dark control soil samples. The study authors
suggested that the missing radioactivity was lost during application but
did not provide evidence to support their claim. Since time 0 samples
were not collected and the treated soil plates were fureincubated for
approximately 7 days, it is uncertain when the radioactivity was lost.
Material balances were relatively stable during the initial five sampling
intervals, ranging from 88.0 to 93.3% of the applied, then abruptly
decreased at the final (sixth) sampling interval. Samples were collected
after 0.25, 0.5, 1.0, 2.0, 3.75, and 18.0 hours of irradiation. It is
possible that 1f samp]es had been collected at least once between the
3.75- and 18.0-hour intervals, sufficient information may have been
available to adequately interpret the data.

The study authors failed to account for all of the extracted radioac-
tivity. Following analysis of the soil extracts, up to an average 35.2%
of the applied radioactivity was unaccounted for in the irradiated soil
extracts and up to an average 19.7% was unaccounted for in the dark
control soil extracts.

The photodegradation on soil study should be conducted on the same soil as
the aerobic soil metabolism study. Acceptable aerobic soil metabolism
sti1l must be submitted. Both soil photolysis and aerobic soil metabolism
studies should be performed on a typical U.S. cotton soil.

The study authors classified the photoproduct 1-phenyl-3-(1,2,5-thiadia-

. zol-3- y])urea as a degradate of thidiazuron; however, the compound is
actually an isomer of the parent test substance.
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10.

11.

12.

13.

The sandy loam classification of the German soil could not be confirmed.
The particle size scale used was not equivalent to the USDA scale; the
sand fraction contained both sand and silt particles. The grain size
distribution reported by the study authors was 0.02-0.2 mm - 61%; 0.002-
0.02 mm - 26%; and <0.002 mm - 13%. The CEC of the soil was not reported.

The average incubation temperature and/or the temperature range were not
reported. It was only reported that the soil temperature d1d not exceed
30°C during irradiation of the soil plate.

It was not specified how many soil p]ates were actua]iy treated and

jirradiated. There were 30 treated regions (15 irradiated and 15 dark

controls) on a soil plate and six (three irradiated and three dark
controls) were scraped from the plate at each sampling interval. This
would allow for five sampling intervals, but there was a total of six
sampling intervals. Therefore, more than one soil plate must have been
prepared and irradiated, but it could not be determined how many. Also,
the photolysis box was only large enough to hold one plate.

Following TLC of the soil extracts, it was not specified how the unlabeled
reference standards were visualized.

After averaging the percent of applied thidiazuron recovered in the dark
control soil extracts and using that value as a time 0 for the irradiated
samples, the study authors calculated a photodegradation ha]f life of 0.5
hours for th1d1azuron (Figure 7).

The complete wavelength distribution and total 1rrad1ant 1ntens1ty of the
xenon light source were not compared to natural sunlight; comparisons were
only made at wavelengths of 290-400 nm. The study authors reported the
spectral distribution and intensity up to 400 nm because the majority of
pesticides absorb at wavelengths <400 nm; however, the specific absorption
spectrum of thidiazuron was not reported.

-2.5-

25



Soectrol weadionce (uW cm™Y)

2%0

8

190

100

30

Figure 2, Spectral irradisnoes: (a) XBF 2500 wi,
unfitered;: (b)) XBP 2500 W/i, Duran+ WG 29§

. _ ' fikee; (6) natural sanlight at latitude 30° N.7
2% 00 3% 400 ‘
Weveiength {nm)

o
~N

Quarte cooler

- /'—\T— Atyminium refleciae
@:"“‘ .

/’/30‘ \
/ \
\__X"——- Ouren 5O fiver
/ \
/ \
/ \
Fiiter plete A / ’ \ Coster

T.L.¢. plote
oith 3oil segnants

e o, Al¢ Qutlet
Cooling

wgrer
outlet

Figure 4. Bquipment foe photolysis studies with pesticides adsorbed o2 soll.

:4" | — 7 Su— " ey e = —
! P R O e

1.6~

B
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3. Resalis saé discession
.‘4‘

3.1, Material balances o

Material balances are given in Table 1. As the recovery of thidiszuron from soil without irradiation
was 90.3% (s.d.=2.1%, n=3) due 1o Josses during the spraying procedure, the material balance
had to be corrected for this value, In the bottles containing 2.aminoethanol and ethane-1,2.diol,
no radicactivity was found.

The results given in Tabie | show that, in all experiments, about 10% of the original amount
of radioactivity was lost during spraying. The remaining 90% was recovered from the irradisted,

Toble 1. Muterial balances, afier irrsdiation, of thidiazuron spplied to soll surfeces

Totad
Total radloastivity
Difeuk-tomextrast tedioastivity extracrod
radiosstivitye redigactivitys extraciode (earrecied

Irradintion Irredinted (+)
Ume

[ foe recovery)
a aon-irradisted (=) (0 Gd) (R 6.4 (X 6.d) 162
0.28 + 5.3 (1.9 63 0.9 n.! 0.2 101.9
- 6.9 (0.4) 4.3 0.9 9.4 0.6) 101.1
0.3 +* 1.3 0.0 8.5 0.0 0.0 2.9 ”.7
- 4.0 (1.2 7.7 (1.9 9.7 (0.9 101.6
1.0 +* 4.9 Q.9 14.3 (1.9 7.4 (1.6) 108.2
- ®.2 0.9 2.1 O.7 7.3 ©:9 103.3
2.0 - 74.8 ©.46) 13.4 1.9 8.0 0.7 7.3
- 3.9 0.9 8.2 (0.7 0.9 1.7 9.8
3.7 + “®.3 0.0 1.7 ©.9 %.1 (3.0) ”s
- 0.5 2.9 1.1 (1.9 1.6 (1.0 101.4
18.0 - 47.5 0.9 8.4 0.0 %9 3.9) - 85.0
- .7_03.0) 0.1 @.1) 2.9 (1.9 2.9
* The percentages given wre of the applied dose, and are the everagm of theee segrnents coth: = ).
28 - .
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. as well as from the non.irradiated segments. Additienally, it can be seen that the recovered radjo.
activity is constant with a small standard deviation in each group of segments, at each time-interval
and in all experiments.

3.2. Charscterisation of the conversion products

To identify the conversion products of thidlazuren, extracts of the irradiated soil segments were

co<chromatographed with thidiazuron and a known photoproduct I-Phenyl-a-(l.z,s-xhiaqiazol-
3-¥hurea (I; Figure 6), formed by the photolysis of thidiazuren in aqueous solution.!: Twoe
dimensional t.l.c. was used (solvent system 1: henm+dichlorom¢xhnm+«hylmme+ methanol
(404 30+25+ 8 by volume); solvent system 2; ethylacetate; plates: Silica gel F60 (B. Merck)),

NeSSN

|
NH—CO—N“—”-—}’

O

- Figwee 6. The known vhowpreduct l-pheuyl—Hl.ZJ-(thnl-M)um (4%
It was shown by auteradiography (Kodak X-ray film) that the radicactivity spots on the tle.

¢

plates corresponded to thidiazuron and the known photoproduct §. One additional spot at the . k

origin was also detected. This unknown polar compound did net mMove on the Llc. plates. The

3.3. The kinetice of photoconvarsica :

H.ple. and tlc. analysis of the extracts of irradiated and nonsirradiated soil segments served to
determine the quantities of thidiazuron, the phatoproduct (1) and the unknown polar compounds
{sum) at-each irradistion time interval. The results, $iven as percentages of the applied dose, are
shown in Table 2. These data show that thidiszuron wes rapidly photolysed on the irradisted
soil segments, whereas it remained unchanged on the aon-rrediated segments.

-nuu.m«m um»-un.memm-ummo{mm»u
m;NMmmuthnu&an

) Irradianed {(+) Thidlarerens Pasteproduct Polar productse
Irndntion: o
iy O sen-irreatinted (=) () @a4) (%0 4) (0. (s4.)
0.25 - 56.4 (1.9) 2.5 0.9 2.2 0.1
3.4 0.9 - -—
0.5 + 42.8 (3.09 7.9 0.3 4.0 (0.3)
- 76.8 0.3) - -_— .
] - 5.7 (1.9 7.0 0.9 6.4 0.9
- 73.7 0.9 - -
"2 +* 23.8 (0.0 ».7 ©.0 2.3 0.9
- 78.2 (1.0 - —
.73 + 25.0 1. 25.6 0.9) 4.8 0.5
- 7. (1. — -
15.0 - 19.3 2.0 9.3 (1.1 12.¢ 1.9
- 9.2 0.9 -

OIhmdmawmmmu-lmmm-.mmdthmmm
in 73.23% Widisturon. .
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The quantities of unphotolysed thidiazuren recovercd from the irradiated soil segments indicate

that only about $0% of the applied dose was photolysed, whereas about 20% remained unphoto-

lysed. This may have been due to penetration of about 2024 of the applied solution inte deeper
soil layers impenetrable 10 sun light.

The disappearance of the accessible thidiazuron can be described approximately by first-order
kinetics as shown in Figure 7. The average thidiazuron content of the non-irradiated segrnents
was teken a3 the percentage presant at time 1m0, A digital computer simulation!? of the reastion
kinetics ylelded a first-order reaction constant (k)= 1.42 h-1 and a haif-life (r1,2)= 0.5 h.

oL

Figwe 7. Disappearsnce with time, during
irradiation, of {1*Clthidiszuroa sdsorded on soll
surfaces; the percentege of the applied dose
remaining is reduced by 1h¢ 20% that remaing
unphotolysed due 10 penetration into nome
irradisted layers of the soil,

Twmg (N)

Additionally, the data given in Table 2 show that the plgtopeeduet I which is formed is further
converted to polar compounds by longer irradiation. This process i, however, much slower than
formation of the original photoproduct, '

The standard devistions of recoveries from identically treated soll segments show that the
reproducibility of these values was quite good.

4. Conchuions

The method described to test the photodegradability of pevticides on soil surfuces provides s
ampkmraommgmmamwmmzmmmmm pesticide
inthmm.mmhodhqﬁnﬁmphmdmmanucpplhdtothe
soﬂminmdndcmkummdhaudmnmmwh«d simul-
tMMsmpﬁmombewnnﬁmmmmwmnmmmmm

" mmmumm«mmmmummmmumm

are
%’d“‘mm makes 1his method sultable for routine measurements. The reliability
e method in

rms of reproducidility can be checked by testing three irradisted and three

-mm.am:mmnwmmmummucmmw
balances,

-
materiel ] ,
The described techniqus of pesticide application to the soil surface is quite similer to spraying
technique used in norma! agricultural practice (spraying from an aeroplane or with other technical
devices), wih the restriction that in agriculturel peactice, formulations of pesticides sre used.
An sdditional advantage of this application techmique is the reduced penetration of the mkigde
into nomirradiated layers of the soll. :
- In short, the method described pfmiduhfom:hnmthwodmdph«o«mdubnm
pbotoeonmion.onhpotmhlddcmiomhha&uhdpbm.mdmmkhmbof
photoresctions and poiential side reactions. In the ebove case, 3r3pid photoconversion wes observed,
Yyiclding 2 photoproduct knewn from aqueous photolysis experiments with thidiazuron.
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CONCLUSIONS: : , - A

Degradation - Photodegradation on Soil

1. This study is unacceptable and cannot be used to fulfill the data require-
ment for the following reasons: :
(a) The intensity of the light source at sample distance was reported to
be three times greater than natural sunlight at 290-400 nm.

~(b) Treated soil plates were incubated at 80°C for approximately 12 hr
and stored at room temperature (50% relative humidity) for several
weeks before irradiation.

(c) Time zero samples were not collected.

2. The problems cannot be resolved with the submission of additional data
from this study. A new study is needed to assess the photodegradation of
thidiazuron on soil.

METHODOLOGY :

A glass plate (20 x 20 cm) was coated with a 0.5-mm layer of German
standard so11 2.3 (sandy loam; 0.69% organic carbon, pH 5.5). Thiadiazol-
labeled [5 C]th1d1azuron (rad1ochem1ca1 purity >97%, specific activity
2.2 mCi/mMol, Schering AG), dissolved in methanol, was applied at 1.5
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pg/cm (150 g/ha) to thirty 3- x 4-cm reg1ons on the plate using a thin-
layer spotter. In separate experiments, - -phenyl-labeled thidiazuron
(specific activity 2.0 uCi/mMol) was used. The treated soil plate was
dried at 80°C for 12 hr, then stored at room temperature at approx 50%
relative humidity until use (typically several weeks). For each sampling
interval, six soil segments were used (three were irradiated and three
were covered with aluminum foil for dark controls). The treated soil
plate was placed in a ventilated box that was sealed with a WG 295 glass
filter plate; the soil plate rested on a circulating water cooling system
that maintained the soil temperature at <30°C. To trap volatiles, air was
drawn (flow rate unspecified) through the photolysis box, then sequential-
1y through ethanolamine and ethylene glycol. The treated soil plate was
continuously irradiated using a xenon arc lamp equipped with a solarized
Duran filter; the Duran filter in comb1nation with the WG 295 glass filter
eliminated radiation below 290 nm. ? intensity of the 1ight source at
sample distance (28 cm) was 13.5 mW/cm® at wavelengths 290-400 nm; it was
reported that the intensity of the xenon ]amp was three times greater than
natural sunlight at 290-400 nm (4.4-mW/cm2 at noon in summer, latitude
50°N). Three irradiated and dark control regions were scraped from the
soil plate after 0.25, 0.5, 1.0, 2.0, 3.75, and 18.0 hours of irradiation;
sampling intervals for the trapping solutions were not reported.

Soil samples were extracted three times with methanol:acetone (1:1, v:v);
extracts were separated from the soil by centrifugation, decanted, and
combined. Aliquots of the extract were analyzed for total radioactivity
using LSC. Additional a11quots were analyzed using one-dimensional TLC on
“silica gel plates developed in hexane: dichloromethare:ethyl ace-
tate:methanol (40:30:25:5, v:v:v:v) or two-dimensional TLC using hex-
ane:methylene ch]oride:ethy] acetate:methanol followed by ethyl acetate.
Radioactive areas were detected using a TLC scanner or autoradiography and
quantified by LSC after scrap1ng the silica gel from the plate; identifi-
cation was made by comparison with unlabeled reference standards cochroma-
tographed with the samples. Additional aliquots were analyzed using
reverse-phase HPLC with a mobile phase of methanol:water (1:1, v:v);
fractions were collected (time interval unspecified) and analyzed for
total radioactivity using LSC, Unextracted [“C]residues remaining in the
extracted soil were quantified using LSC following combustion. Compound
jdentification was made by comparison of HPLC retention times of standards
and by two-dimensional TLC comparison with standards. Aliquots of the
trapping solutions were analyzed for total radioactivity using LSC.

To assess recoveries, two replicates of each of the labeled materials were
analyzed. Soil was treated with labeled thidiazuron as described above.
Segments were scraped and extracted immediately, extracts were analyzed by
LSC, and soils were combusted to determine unextractable radioactivity.

DATA SUMMARY:

"In the recovery studies, an average of 82% of the applied radioactivity
was recovered in extracts and 7.6% was recovered from combusted soil. The
difference between the applied and recovered (9.7%) was assumed to be lost
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while spraying stock solutions on soil samples. (This was verified in a
separate study where 15 ul of thidiazuron stock solution was applied to

clean glass p]ates. The recovery was 91% of the applied radioactivity.)

Table 3 shows the distribution of rad1oact1v1ty in HPLC chromatograms for
soil treated with thiadiazol-1abeled [5 C]thwdlazuron and dark controls.
After 0.25 hr of irradiation, 56.4% of the applied radioactivity was
present in parent thidiazuron (1-phenyl-3-[1,2,3-thiadiazol-5-y1 urea], or
SN 49537); 22.5% of the applied was in 1-phenyl-3-(1,2,5-thiadiazol-3-
y1)urea (SN 79173). The concentration of thidiazuron generally declined
with increased irradiation time, and in samples irradiated for 18 hr, the
respective concentrations were 19.5 and 9.5% of the applied radioactivity.
In dark controls, parent thidiazuron declined from 83.4% at 0.25 hr to
67.2% after 18 hr of irradiation. SN 79173 was not detected in any dark
controls. The concentration of unidentified polar photoproducts ranged
from 0.4% of the applied (after 1 hr irradiation) to 12.6% after 18 hr
jrradiation. Nonextractable radioactivity (expressed as a percent of the
radioactivity recovered from non-irradiated controls) ranged from 7.2%
(0.25 hr) to 37.8% (18 hr). Material balances were 76.8-93.3% of the
applied radioactivity; when corrected for a recovery of 91%, material
balances were 85.0-103.3.%.

Table 7 shows the d1§tr1butlon of radioactivity in HPLC chromatograms for
soil treated with 1-'‘c- -phenyl thidiazuron and dark controls. In irradi-
ated samples, recovery of parent was highest after 0.25 hr of irradiation
(43.8% of applied) and lowest after 1 hr of irradiation (24.5%). The
lTowest and highest reported concentrations of the phbtoproduct SN 79173

" corresponded to the same periods with the respective concentrations being

16.7% and 25.4% of the applied, respectively. The concentration of
unidentified polar compounds in irradiated soil samples increased from
2.9% of the applied radioactivity (0.25 hr) to 11.6% at the end of the
experiment (4 hr). MNonextractable radioactivity (expressed as a percent
of the radioactivity recovered from non-irradiated controls) ranged from
10.1% (0.25 hr) to 20.1% (4 hr). Material balances were 75.6-93.5% of the
applied radioactivity; when corrected for recoveries, material balances
were 80.8-103.5%.

‘The photolytic half-1ife of thidiazuron under the experimental conditions

was reported to be <1 hr.

DISCUSSION:
1.

The intensity of the 1ight source was reported to be three times greater
than natural sunlight at 290-400 nm at noon in summer at 50°N latitude.
One of the main objectives of the study is to determine whether photodegr-
adation on soil is a route of dissipation. The use of a light intensity
which is substantially greater than what would be encountered naturally
could easily overestimate the importance of photodegradation on soil as a
route of dissipation. A new study which uses natural or simulated
sunlight should be submitted. The new study should also address the other
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problems identified in this review and should be conducted on a typical
U.S. cotton soil.

The following aspects of the experimental design were not appropriate to
accurately assess the photodegradation of thidiazuron on soil:

(a)  Following application of the test substance, the plates were heated
at 80°C for approximately 12 hr and stored at room temperature (50%
relative humidity) for several weeks before irradiation. Apparently
the test system was incubated after pesticide application and prior
to irradiation to dry the soil.

(b) Immediate posttreatment soil samples were not taken, and the actual
posttreatment sampling intervals could not be determined.

(c) The sampling intervals for both the irradiated and dark control
samples were reported by the study authors in terms of hours of
irradiation and did not take into account the preincubation period.
At the first sampling interval.

The photodegradation on soil study should be designed to assess the
effects of natural or simulated sunlight on a pesticide applied to a
viable soil. Samples should be taken at time zero to confirm application
rate and irradiation should begin immediately after application. The
procedures interfered with the ability to assess photodegradation on a
viable soil.

. . N
For phenyl-labeled thidiazuron, the pattern of decline of parent was not
apparent (Table 7). After 0.25, 0.5, and 1 hr of irradiation, parent
thidiazuron accounted for 43.8, 41.8, and 24.5% of the applied radioactiv-
ity, respectively. However, after 2 and 4 hr-of irradiation, these ,
concentrations were reported to be higher (30.0 and 31.4%, respectively)
than after only 1 hr of irradiation. This apparent discrepancy coincides
with the somewhat poor recoveries in all samples except the 4 hr irradia-
tion period (which was the longest irradiation time in this experiment;
see Table 6). The study states that "the reasons for the insufficient
results in the other experiments are not yet clear."

The photodegradation on soil study should be conducted on the same soil as
the aerobic soil metabolism study. Acceptable aerobic soil metabolism
still must be submitted (see the DER for Study 4). Both soil photolysis
and aerobic soil metabolism studies should be performed on a typical U.S.
cotton soil.

The study authors classified the photoproduct 1-phenyl-3-(1,2,5-thiadia-
z01-3-yl)urea as a degradate of thidiazuron. This compound is actually an
isomer of the parent test substance.

The test soil was reported only as "standard soil 2.3 (sandy loam,
particles < 300um)." From the other photodegradation on soil study

reviewed with this package (see DER for Study 2), standard soil was said
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to have a pH of 5.5. The textural classification of this German soil
could not be confirmed. The particle size scale used was not equivalent
to the USDA scale; the sand fraction contained both sand and silt parti-
cles. The grain size distribution reported by the study authors was 0.02-
0.2 mm - 61%; 0.002-0.02 mm - 26%; and <0.002 mm - 13%. The CEC of the
soil was not reported. Because thidiazuron is used solely as a cotton
defoliant, all studies should be carried out on typical U.S. cotton soils.

Nonextractable radioactivity and concentration of parent and photoproducts
were in some cases expressed as a percent of the rad1oact1v1ty recovered
from non-irradiated controls (e.g. Table 4). It is not clear why these
data were based on recovery of radioactivity from non-irradiated soil
samples.

“"
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.CONCLUSTONS:

Metabolism - Aerobic Soil

1. The study is acceptable and partially fu1f111s the aerobic soil metabolism
data requirement (162-1) for thidiazuron.

2. In a 361-day study conducted in a German sandy loam soil incubated
aerobically in darkness at 21°C, phenyl-labeled thidiazuron (nominal
concentration 0.3 ppm) degraded with a half-l1ife of 111 days. The
principal compound identified throughout the study was parent thidiazuron.
Three identified degradates were detected in very small quantities (<0.8%
of the applied radioactivity [0 002 ppm]) and one unidentified polar
degradate was present at a maximum of 1.6% of the applied (0.005 ppm). At
the end of the study, bound residues represented 44.7% of the applied
radioactivity and "'CO, accounted for 21.2%.

3. To completely fulfill the data requirement, acceptable aerobic soil
metabolism data are required for thiadiazol-labeled thidiazuron. The

study should be conducted in a typical U.S. cotton soil. See Discussion
for details.
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MATERIALS AND METHODS:

Thidiazuron uniformly labeled in the phenyl ring (>97% pure; specific
radioactivity 11.8 MBg/mg [318.95 uCi/mg]) was added to a German sandy
loam soil (German Standard Soil 2.3) sieved to 2 mm (see Table 1 for soil
properties). The soil moisture content was adjusted to approx1mate1y 78%
of 0.33 bar (or 60% of its maximum water-holding capacity). Y¢-Thidiazu-
ron, which had been dissolved in methanol, was added to the soil at a rate
of 0.3 mg a.i./kg which approximates the maximum field application rate of
‘0.2 1b a.i./A. (The dosed rate assumes uniform distribution of thidiazu-
ron in the upper 5 cm of a soil with a bulk density of 1.5 g/cm ) -
Thidiazuron was applied to 22 soil samples for duplicate analysis at 11
sampling intervals (days 0, 3, 10, 30, 60, 91, 120, 150, 220, 269, and
361). Microbial biomass in soil samples was measured prior to application
and on days 120, 152, and 361 in untreated and thidiazuron-treated
samples. L

The side arms of test flasks were filled with 10 mL of 0.1 N KOH to trap

4c_volatiles. Flasks containing test materials were incubated aerobical-
ly for 30 days in darkness at 21 t 2°C. Twice week]y flasks were aerated
and the KOH trapping solution was replaced. The 1CO content of traps
was measured by precipitation with BaCl,. After centr1fugat1on to remove
Ba“COB, residual radioactivity in trapping solutions was measured by LSC.
The 1imit of determination for volatiles was 0.010% of the applied
radioactivity.

o
~N

Soil samples were extracted sequentially as follows (samples were centri-
fuged to separate supernatant and solids between extracts): (1) 40 mL
distilled water at room temperature for 15 min; (2) 60 + 20 mL acetoni-
trile (3X) in an ice bath; and (3) Soxhlet extraction of the residual soil
with approx 240 mL methanol for 16 hr. Extracts were analyzed by LSC,
radio-TLC, and radio-HPLC. The limits of determination for LSC for the
three extracts were 0.026%, 0.005%, and 0.021%, respectively. Residual
soil samples were air-dried, ground, and combusted. To analyze for bound
residues, aliquots of soil from the 120 day samples were treated with 50
mL 0.1 M NaOH at 21°C for 24 hr. After centrifugation, residual soil was
dried and combusted. The NaOH extract was acidified with HC1 to pH 1.
The humic acid fraction was allowed to precipitate at 4°C for 12 hr.
After centrifugation, the pellet was redissolved in 1 N NaOH and the
solids were precipitated at pH 1 as above. The pellet (humic acid
fraction) was dissolved in 1 N NaOH, diluted with water, and analyzed by
LSC. The supernatants were pooled, extracted with organic solvents (N-
hexane, dichloromethane, and butanol), and analyzed by TLC. Al1 fractions:
were analyzed by LSC. ‘

In a parallel experiment to determine total bound residues; thidiazuron
was applied to soil at a rate of 50 ppm and extracted at day 297 as
described above. Samples underwent exhaustive extraction in two groups as
follows: Group A - 75 g of dry, ground soil was sequentially subjected to
Soxhlet extraction for 3 hr each with n-hexane, toluene, chloroform, ethyl
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acetate, acetone, butanol, and acetic acid. Group B - 75 g of dry, ground
soil was extracted for 15 hr with 1 M CaCl,, 0.1 M EDTA, 0.1% (w/v) sodium
dodecylsulfate at room temperature, and wi%h 5 N HC1 at 80°C under reflux.
A1l extracts in both groups were analyzed by LSC.

Radio-TLC analysis was carried out using three solvent systems: (1)
toluene/CHC1,/acetone/acetic acid (5/3/2/0.4, v/v/v/v); (2) ethylacetate/
methano]/die%hy]amine (9/1/0.5, v/v/v); and (3) ethylacetate/dimethylform-
amide (9/1, v/v). Each extract was analyzed in at least two of the above
solvent systems (either 1 & 2 or 1 & 3) both directly and after mixing
with analytical standards. Radioactive spots on plates were detected
using a TLC Tinear analyzer and by autoradiography using X-ray film.
Radioactivity was quantified by scraping the radioactive segments and
analyzing by LSC. Radio-HPLC analysis of extracts was carried out direct-
1y or after mixing with analytical standards. The 1limit of determination
for HPLC was <0.1% of the dosed radioactivity (extract 1) although in the
worst case for substance distribution the limit was <0.04%. A1l LSC
analyses were done in triplicate; HPLC was performed at least twice (i.e.
one on each of the duplicate soil extracts for each sampling time).

DATA SUMMARY:

Soil extracts were analyzed in two TLC systems and one HPLC system,
usually without any pretreatment of the original extracts. In some cases,
concentration of extracts via rotary evaporation was required prior to
analysis. Quantification was based on HPLC analyses. Compounds were
identified by co-chromatography in the three separafion systems; approxi-
mately 3% of the applied radioactivity was in compounds which were not
identified. Earlier studies found '*CO, to be the only volatile compound
produced, hence it was the only vo]atife analyzed for.

At time zero, 93.6% of the applied radioactivity was extractable and 1.6%
was non-extractable. By the end of the 361-day study, bound residues had
increased to 44.7% of the applied radioactivity, 14CO2 accounted for

21.2%, and 25.6% was soil-extractable. Material balances averaged 97% and
ranged from 90-103% during the study (Table 2). -

Table 3 and Figures 2 and 3 show the concentrations (in percent of applied
radioactivity) of parent and degradates during the study. The major
component in soil extracts was parent thidiazuron. Small quantities of
three degradates were detected: ‘ :

» 1-phenyl-3-(1,2,5-thiadiazol-5-yl)urea (std 31) - maximum concentration
~ of 0.8% of the applied radioactivity (0.002 ppm) at day 10;

» N-phenylurea (std 32) - maximum concentration of 0.3% of the applied
(<0.001 ppm) at day 30; and '

» 1-m-hydroxyphenyl-3-(1,2,3-thiadiazol-5-y1)urea (std 33) - maximum
concentration of 0.8%}of the applied (0.002 ppm) at day 30.
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One unidentified polar compound (Ul) was present at a maximum of 1.6% of
the applied (0.005 ppm) at day 30; its concentration declined to 0.5% of
the applied (<0.002 ppm) by day 361. Other polar TLC-immobile compounds
comprised <1.3% of the applied (0.004 ppm) during the study. The half-
life of parent thidiazuron was calculated to be 111 days.

At day 269, 49.4% of the radioactivity was unextractable from soil.
Further extraction with NaOH found that 19% of the total radioactivity was
about evenly divided between the fulvic (8.9%) and humic acid (10.4%)
fractions. Further extraction of the fulvic acid fraction with butanol
found that more than half of the YC in this phase (5.8%) was parent
thidiazuron. Additional exhaustive extraction failed to remove more than
0.1% of the total bound radioactivity.

DISCUSSION:
1.

The study provided data only on phenyl-labeled thidiazuron. The fate of
the thiadiazol moiety (and degradates which contain this moiety and not
the phenyl group) in aerob1c soil conditions cannot be assessed from the

“study. The evo]ut1on of ! CO (21.2% of the applied radioactivity was

present as 14 €0, at day 361 - F1gure 4) indicates that the pheny] ring was
degrading, but on]y small quantities of degradates similar in structure to
the parent compound (1-phenyl-3-[1,2,5-thiadiazol-5-yl1]urea and 1-m-
hydroxypheny]-3-[1,2,3—thiadiazo]-5-y1]urea) were detected. It appears,
then, that thiadiazol-containing degradates were being formed, but their
presence was not detected. EFGWB believes that data for thiadiazol-
labeled thidiazuron are needed to adequately understand the compound’s
aerobic soil metabolism. Also, a degradation pathway based on the
studies’ results should be proposed which shows the structures of parent
and metabolites.

The compound 1-phenyl-3-(1,2,5-thiadiazol-5-y1)urea was present at time
zero at 0.8% of the_applied (which also was the maximum concentration of
any identified degradation product) and occurred at this concentration
again at day 10. This compound may have been present as an impurity in
the initial test substance.

The study indicates that soil was extracted and analyzed in duplicate at
each sampling day (p. 18) EFGWB therefore assumes that neither soils nor
extracts were stored prior to analysis, hence storage stability data are
not required.

The study reports that positive identification of degradates by a method
beyond co-chromatography was not possible because of the low concentra-
tions detected in soil extracts.

Data were presented only as percentages of the applied radioactivity in
soil samples (Table 3). Residue values can be calculated by multiplying
the percentage of applied radioactivity by the application rate (0.3 ppm).
In addition to percentage data, actual residue values should be reported
in tabular form.

- 4.4 -
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Table 1 indicates that the texture of the German soil used was a sandy
loam according to the USDA classification system, but this could not be
confirmed because the particle size distribution shown is not equivalent
to the USDA scale. The silt fraction in the USDA system (0.002-0.05 mm)
overlaps with the sand fraction in the European system (>0.020mm).

"'n
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STUDY 5
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CONCLUSIONS:

Metabolism - Anaerobic Soil

1. The study is acceptable and fulfills the anaerobic soil metabolism data
requirement (162-2) for thidiazuron.

2. Following 30 days of aerobic incubation, thidiazuron (nominal concentra-
tion 0.3 ppm) was incubated anaerobically in a German sandy loam soil in
darkness at 21°C for 90 days. During the anaerobic phase, thidiazuron \
degraded with a half-1ife of >90 days (the extrapolated half-life was 410
days). At day 37 (7 days after initiation of anaerobic conditions), the
degradate N-m-hydroxyphenyl-N’-(1,2,3-thiadiazol-5-y1)urea comprised 0.9%
of the applied (0.003 ppm), which was the highest concentration of any
identified degradate during the anaerobic incubation period. One uniden-
tified polar degradate (compound Ul) comprised 1.6% (0.005 ppm) and 1.4%
of the applied (0.004 ppm) at days 30 and 37, respectively. By the end of
the study, 31.6% of the applied radioactivity was present in bound '
residues and *CO., accounted for 1.8%, virtually all of which had evolved
during the aerobic phase.

3. No additional anaerobic soil metabolism data are required for thidiazuron
at this time.

- 5.1 -
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MATERIALS AND METHODS:

Thidiazuron uniformly labeled in the phenyl ring (>97% pure; specific
radioactivity 11.8 MBq/mg [318.95 uCi/mg]) was added to a German sandy
loam soil (German Standard Soil 2.3) sieved to 2 mm (see Table 1 for soil
properties). The soil moisture content was adjusted to approximately 75%
of 0.33 bar (or 58% of its maximum water-holding capacity). 14C-Thidiazu-
ron, which had been dissolved in methanol, was added to the soil at a rate
of 0.3 mg a.i./kg which approximates the maximum field application rate of
0.2 1b a.i./A." (The dosed rate assumes uniform distribution of_ thidiazu-
ron in the upper 5 cm of a soil with a bulk density of 1.5 g/cms.) -
Thidiazuron was applied to 18 soil samples for duplicate analysis at nine
sampling intervals (days 0, 3, 10, and 30 - aerobic conditions; and days
37, 44, 60, 91, and 120 - anaerobic conditions). Microbial biomass in
soil samples was measured prior to application and on day 120 in aerobic
conditions (untreated and thidiazuron-treated samples).

The side arms of test flasks were filled with 10 mL of 0.1 N KOH to trap
Yc-volatiles. Flasks containing test materials were incubated aerobical-
ly for 30 days in darkness at 21 * 2°C. Twice weekly during the aerobic

- phase flasks were aerated and the KOH trapping solution was replaced.
After 30 days, the remaining 10 flasks were waterlogged with approx 40 mL
N,-flushed, deionized water and then flushed with N, for approx 30 min.
Trapping solutions were replaced with fresh Nz-flusﬁed solution and flasks
were sea]eg with hot paraffin. Volatiles traps were analyzed weekly by
LSC. The 4CO2 content of traps was measured by precfpitation with BaCl,.
After centrifigation to remove Ba'‘co,, residual radioactivity in trapping
solutions was measured by LSC. The fimit of determination for volatile
was 0.010% of the applied radioactivity. '

Soil samples were extracted and analyzed in duplicate on day 0 (day of
treatment), days 3, 10 (aerobic incubation), day 30 (day of flooding) and
on days 37, 44, 60, 91, and 120 (anaerobic incubation period). Samples
were extracted sequentially as follows (samples were centrifuged to
separate supernatant and solids between extracts): (1) 40 mL distilled
water at room temperature for 15 min (aerobic samples only); (2) 60 + 20
mL acetonitrile (3X) in an ice bath; and (3) Soxhlet extraction of the
residual soil with approx 240 mL methanol for 16 hr. Extracts were
analyzed by LSC, radio-TLC, and radio-HPLC. The limits of determination
for LSC for the three extracts were 0.026%, 0.005%, and 0.021%, respec-
tively. Residual soil samples were air-dried, ground, and combusted. To
analyze for bound residues, aliquots of soil from the 120 day samples were
treated with 50 mL 0.1 M NaOH at 21°C for 24 hr. After centrifugation,
residual soil was dried and combusted. The NaOH extract was acidified
with HC1 to pH 1. The humic acid fraction was allowed to precipitate at
4°C for 12 hr. After centrifugation, the pellet was redissolved in IN
NaOH and the solids were precipitated at pH 1 as above. The pellet (humic
acid fraction) was dissolved in 1N NaOH, diluted with water, and analyzed
by LSC. The supernatants were pooled, extracted with organic solvents (N-
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hexane, dichloromethane, and butanol), and analyzed by TLC. Al1 fractions
were analyzed by LSC.

Radio-TLC ana]ysis was carried out using three solvent systems: (1)
toluene/CHC],/acetone/acetic acid (5/3/2/0.4, v/v/v/v); (2) ethylacetate/
methanol/d1e%hy1am1ne (9/1/0.5, v/v/v); and (3) ethylacetate/dimethylform-
amide (9/1, v/v). Each extract was analyzed in at least two of the above
solvent systems (either 1 & 2 or 1 & 3) both directly and after mixing
with analytical standards. Radioactive spots on plates were detected
using a TLC linear analyzer and by autoradiography using X-ray film.
Radioactivity was quantified by scraping the radioactive segments and
analyzing by LSC. Radio-HPLC analysis of extracts was carried out
directly or after mixing with analytical standards. The limit of determi-
nation for HPLC was <0.1% of the dosed radioactivity (extract 1) although
in the worst case for substance distribution the 1imit was <0.04%. A1l
LSC analyses were done in triplicate; HPLC was performed at least twice
(i.e. one on each of the duplicate soil extracts for each sampling time).

DATA SUMMARY:

At time zero, 93.6% of the applied radioactivity was extractable and 1.6%
was non-extractable. By the end of the 30-day aerobic incubation period,
bound residues had increased to 18.9% of the applied radioactivity and
Yco, accounted for 1.8%. At the end of the anaerobic phase (da ay, 120),
69.4% of the applied radioactivity was extractable, no further CO had
evolved, and bound residues had increased to 31.6% of the applied.

The major component in all extracts throughout the study was parent
thidiazuron. It comprised 92.2% of the applied at day 0 and 74.7% at day
30 (the end of the aerobic phase). At the end of the anaerobic period
(day 120), parent accounted for 67.4% of the applied radioactivity (Table
3).

Table 3 shows the distribution of parent thidiazuron and its metabolites
identified by HPLC co-chromatography with standards. The degradate N-
phenyl-N’-(1,2,5-thiadiazol-5-y1) urea (std. 31) comprised 0.8% of the
applied (0.002 ppm) at day 10 which was the highest concentration of any
degradate during the aerobic phase (Table 3). At day 37 (7 days after
initiation of anaerobic conditions) N-m-hydroxyphenyl-N’-(1,2,3-thiadia-
zol1-5-yl)urea (std. 33) comprised 0.9% of the applied (0.003 ppm), which
was the highest concentration of any identified degradate during the
anaerobic incubation period. One unidentified polar compound (Ul)
comprised 1.6% (0.005 ppm) and 1.4% of the applied (0.004 ppm) at days 30
and 37, -respectively (Table 3). The concentration of this compound
declined to 0.4% of the applied (0.001 ppm) by day 120.

At the end of the study, soil-bound material (defined as residues not
extractable from the initial extraction processes) comprised 31.6% of the
applied radioactivity. Further extraction of this material with 0.1N NaOH
removed about one-third of this (11.6% of the total). An average of 7.6%
of the applied was found in the fulvic acid fraction with about 4.4% co-
precipitating with the humic acid fraction. Following extraction of the

- 5.3 -
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1.

fulvic acid supernatant with dichloromethane and butanol, TLC analysis
indicated that >60% of “the residues were present as parent. Further
extraction with aqueous salt, chelator, and detergent solutions removed
about 0.3% of the applied radioactivity. Also, extraction with weak
(acetic) and strong (5 N HC1) acid removed about 5% of the applied
radioactivity, but characterization of this material was not possible.

The calculated half-life for thidiazuron for the anaerobic phase (days 30-
120) was 410 days. The overall half-life (30 days aerobic + 90 days
anaerobic incubation) was reported to be 201 days. Material balances were
93-103% throughout the study (Table 2). :

‘DISCUSSION:

The study indicates that soil was extracted and analyzed in duplicate at
each sampling day (p. 19). EFGWB therefore assumes that neither soils nor
extracts were stored prior to analysis, hence storage stability data are
not required.

Table 3 reports the application rate as 2.2 ppm. The actual application
rate (upper 5 cm of soil) based on information provided in the study
narrative was 0.3 ppm. The concentrations reported in the Data Summary
are based on an initial soil application rate of 0.3 ppm.

The study reports that positive identification of degradates was not
possible because of the low concentrations detected in soil extracts.

N
Redox values, which could have confirmed anaerobic conditions, were not
reported. EFGWB prefers that anaerobicity be confirmed by measuring and
reporting Eh at each sampling interval. It appears, however, that '
anaerobic conditions were maintained because of the difference in degrada-
tion rates and"“CO2 evolution between the aerobic and anaerobic phases
and because the experimental design appeared to ensure anaerobicity.

Data were presented as percentages of the applied radioactivity present in
soil samples; actual residue values were not presented. EFGWB prefers
that actual residue values be reported in addition to the percentages of
applied radioactivity. ~

It is difficult to confirm the 14CO2 concentrations reported in the study
narrative with the dg}a shown in Table 4. The graphic presentation
(Figure 4) outlines ""CO, evolution more clearly.

Table 1._indicates that the texture of the German soil used was a sandy
Toam according to the USDA classification system, but this could not be
confirmed because the particle size distribution shown is not equivalent
to the USDA scale. The silt fraction in the USDA system (0.002-0.05 mm)
overlaps with the sand fraction in the European system (>0.020mm).

- 5.4 -
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CONCLUSIONS :

-~

Mobility - Leaching and Adsorption/Desorption

1. This study is acceptable and partially fulfills the leaching and adsorp-
tion/desorption data requirement (163-1) by providing information on the
mobility (batch equilibrium) of unaged thidiazuron in foreign soils
classified as sand, loamy sand, sandy loam, and sandy clay loam.

2. Thiadiazol-labeled thidiazuron was slightly mobile to relatively immobile
in non-U.S. soils classified as sand, loamy sand, sandy loam, and sandy
clay loam soils. Respective Freundlich K,4s Values for these soils were
4.36, 16.2, 7.33, and 18.78. Adsorption increased with increasing soil
organic carbon content and CEC. See Discussion for details. '

3. No additional information on the mobility of unaged thidiazuron in soil is
needed at this time.  Information is needed on the mobility of phenyl- and
thiadiazol-labeled [14C]thidiazuron residues aged aerobically for 30 days
or one half-life (whichever is shorter) prior to leaching. The aged
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residues study should be conducted in typical U.S. cotton-growing soils
which contain <1% organic matter.

METHODOLOGY :

AL EEEL-A A 4P oh

Sand, loamy sand, sandy loam, and sandy clay loam soils (Table 1) were
air-dried and sieved (2 mm). Based on preliminary experiments to define
test parameters, an equilibration time of 24 hours was selected for the
soils. It was also determined that adsorption of the test substance to
glass surfaces was insignificant (1-3%); the length of the equilibration
period was not specified.

For the adsorption studies, 20 g samples of soil were transferred to
centrifuge tubes and equilibrated with 0.01 M calcium chloride solution
(volume unspecified) for 12-16 hours at 25°C. Following the equilibration
period, the soil:solution slurries were centrifuged; the supernatant was
removed and replaced with 0.6-77.5 mL of a 0.01 M calcium chloride
solution containing approximately 6.9 ug/mL of thiadiazol-labeled [5-
14Cthidiazuron (radiochemical purity >93%, specific activity 67.57 mCi/qg,
Schering AG). Additional calcium chloride solution was added to bring the
fiPal solution volume to approximately 100 mL; final concentrations of
[1C]thidiazuron were determined to be 0.0393-0.0435, 0.200-0.207, 0.992-
1.01, and 4.87-5.04 ug/g solution (Tables 3.1-3.4). The soil:solutions
slurries were shaken at 25°C for approximately 26 hours. After the
shaking period, the slurries were centrifuged. A 30-mL.aliquot of each
supernatant was removed; aliquots (0.5 mL) were ana]yzeH for total
radioactivity using LSC. Addition?l aliquots of the supernatants contain-
ing the highest concentration of [*C]thidiazuron were analyzed using TLC
on silica gel plates developed in acetone:diethylether (1:1, v:v) and
ethyl acetate:dimethylformamide (9:1, v:v). Radioactive areas were
detected and quantified using a TLC Tinear analyzer; radioactive compounds
were also detected using autoradiography.

Desorption of thidiazuron was determined by replacing the 30 mL of
supernatant removed after adsorption with an equal volume of pesticide-
free 0.01 M CaCl, solution. The soil:solution slurries were shaken at
25°C for 1.5 hours. After shaking, the slurries were centrifuged and a
40-mL aliquot of each supernatant was analyzed by LSC. The 40-mL of
supernatant was replaced and the desorption procedure was repeated two
more times by removing a 50-mL aliquot of supernatant each time. Follow-
ing the desorption experiment, the soils were extracted twice with
methanol or acetone; aliquots (0.5 mL) of the extracts were analyzed by
LSC and TLC as described above. The extracted soils were analyzed for
total radioactivity by LSC following combustion.

DATA SUMMARY:

Based on batch equilibrium studies, thiadiazol-labeled [5-14C]thidiazuron
(radiochemical purity >93%), at approximately 0.04, 0.2, 1.0, and 5.0 pg/g
solution, was determined to be slightly mobile to relatively immobile in
sand,.loamy sand, sandy loam, and sandy clay loam soil:calcium chloride

-6.2-
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solution slurries (1:5, w:v) that were equilibrated for 26 hr at 25°C .
Freundlich K, . values were 4.36 for the sand soil (German standard soil
2.1), 16.2 for the loamy sand soil (German soil 2.2), 7.33 for the sandy
loam soil (German soil 2.3), and 18.78 for the sandy clay loam soil
(Schering [British] soil 171); respective K,. values were 908, 786, 780,
and 494 (Tables 4.1-4.4). Adsorption increased with increasing soil
organic carbon content and CEC. K,  values were 0.425-7.21 for the sand
soil, 0.378-17.51 for the loamy sand soil, 0.342-9.996 for the sandy loam
soil, and 0.432-19.31 for the sandy clay loam soil. It was reported that
TLC analysis of solutions following adsorption and soil extracts following
desorption indicated that thidiazuron did not degrade during the study;
quantitative data were not provided. Material balances ranged from 95.4
to 99.3% of the applied radioactivity.

DISCUSSION:
1.

The study indicates that thidiazuron is not likely to be mobile in U.S.
cotton soils. For German soil 2.1, a sand low in organic matter with high
leaching potential (67.6% of the particles are 0.2-2 mm; 0.48% organic
carbon [0.83% 0.M.]), the reported K, i Was 4.4 (Tables 1 and 4.1).

Leaching and adsorption/desorption data are needed for aged thidiazuron -
residues. Because the batch equilibrium data were derived from non-U.S.
cotton soils, and because thidiazuron is used exclusively on cotton, the
aged leaching study should.be conducted in typical U.S. cotton soils.

Four foreign soils (3 German & 1 British) were used in this study. No
data were presented which compare them to U.S. soils. The mobility data
should be based on soils typical of those on which the chemical will be
used. : ‘

The textural classifications of the three German soils (sand, loamy sand,
and sandy loam) and one United Kingdom soil (sandy clay loam) could not be
compared directly with the same soil textures as defined by the USDA soil
classification system because of different particle size distributions.

In study soils the sand fraction (0.02-2 mm) overlaps with the silt
fraction of the USDA system (0.002-0.05 mm). The particle size distribu-
tion as reported by the study author was coarse sand - 0.2-2 mm; fine sand
- 0.02-0.2 mm; silt - 0.002-0.02 mm, and clay - <0.002 mm. The U.K. sandy
clay lToam soil had deviating particle sizes: sand 0.212-2 mm and fine
sand 0.02-0.212 mm. The USDA system classifies soil particles according

‘to the following size distributions: clay - <0.002 mm; silt - 0.002-0.05
- mm; and sand - 0.05-2 mm.

Quantitative data from the preliminary experiments performed to determine
the equilibration time and if the test substance adsorbed to glassware
were not provided to review. :

It could not be determined whether one- or two-dimensional TLC was used to
analyze the supernatants and soil extracts and how the radioactive
compounds were identified.
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Field Dissipation - Terrestrial

1. This study provides supplemental information regarding the terrestrial
field dissipation of thidiazuron. -

2. Thidiazuron did not dissipate from the upper 8 cm (3.1 inches) of a bare
ground plot of sandy loam soil in Florida in the 9 months following the
second of two applications (7-day interval) of thidiazuron (Dropp 50% WP)
at 0.168 kg a.i./ha (0.336 kg a.i./ha total). Thidiazuron was detected in
small quantities at several sampling intervals at the 15-30 cm depth; it
was not detected (<0.25 ppm) deeper than 30 cm. Small quantities of the
degradates photothidiazuron [1-pheny1-3-(1,2,5-thiadiazol-3-y1)urea and
thidiazolylurea were detected during the study. _
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3. This study is scientifically sound, but cannot be used to fulfill the data
requirement for the following reasons: ‘

(a) the study was conducted for only 9 months, which was insufficient to
assess a pattern of decline of the test substance,

(b) the test soil was not completely characterized;
(c) field test data, including meteorological data, were incbmp]ete; and
(d) field maintenance practices were not adequately reported.

4. Because the study was terminated before either the pattern of decline of
thidiazuron was established or 18 months after the final application, the
probiems with this study cannot be resolved by the submission of addition-
al data. Two new field dissipation studies should be conducted at sites
in the U.S. where cotton is cultivated. Also, a long-term field dissi-
pation study may be required. See Discussion for details.

MHMD_QL_%X

Thidiazuron (Dropp 50 WP, 490 g a.i. /kg, source not spec1f1ed) was broad-
cast-applied twice at 0. 168 kg a.i./ha at a 7-day interval to a bare
ground plot (24 x 48 m) of sandy loam soil (2.12% organic matter, pH 6.3)
located in Molino, Florida, on September 5 and 12, 1989. The treated plot
was rototilled (depth unspecified) at 2 and 8 days after the second
application. An untreated plot (12 x 48 m) was maintained as a control; a
72-m buffer zone separated the treated and untreated plots. Three soil
cores (diameter unspecified, 0- to 8l-cm depth) were collected from the
treated plot prior to the first application, immediately after each
application, and at 1, 7, 17, 28, 62, 122, 182, and 273 days after the
second application. The untreated plot was sampled prior to the first
application and at 1, 28, and 182 days after the second application.

Cores were divided into 0- to 8-, 8- to 15-, 15- to 30-, 30- to 46-, 46-
to 61-, 61 to 76-, and 76- to 8l-cm segments; the soil samples were stored
frozen at -20 C for approximately 2-14 months prior to analysis.

Soil samples were Soxhlet-extracted for 6-7 hours with methanol. The
extract was evaporated to dryness; the resulting residue was redissolved
in ethyl acetate and passed through a C-18 Sep-Pak cartridge. The Sep-Pak
was washed with additional ethyl acetate. Eluates were collected, evapo-
rated to dryness, redissolved in methanol, and analyzed for thidiazuron,
its isomer photothidiazuron [1-pheny1-3-(1,2,5-thiadiazol-3-yl)urea], and
the degradates thidiazolylurea and phenylurea. Analyses were conducted
using HPLC with UV (235 or 280 nm) detection and a mobile phase of wa-
ter:methanol (ratio dependent on the compound). Detection limits were
0.01 ppm for thidiazuron, thidiazolylurea, and phenylurea and 0.02 ppm for
photothidiazuron; the 1imit of determination was 0.025 ppm for all four
compounds. Recovery efficiencies from soil samples fortified with thidi-
azuron at 0.025-0.1 ppm ranged from 56.3 to 116.3% (mean 81%) of the ap-
plied, 1-phenyl-3-(1,2,5-thiadiazol-3-y1)urea at 0.025-0.1 ppm ranged
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from 61.0 to 121.6% (mean 94%), thidiazolylurea at 0.025-0.1 ppm ranged
from 65.2 to 118.3% (mean 86%), and phenylurea at 0.025-0.05 ppm ranged
from 68.8 to 99.6% (mean 88%). Results were expressed on a dry soil basis
and corrected for recovery efficiency.

DATA SUMMARY:

Thidiazuron did not dissipate from the upper 8 cm (3.1 inches) of a bare
ground plot (24 x 48 m) of sandy loam soil in Florida during the 9 months
following the second of two applications (7-day interval) of thidiazuron
(Dropp 50% WP) at 0.168 kg a.i./ha (0.336 kg a.i./ha total) in September
of 1989. In the 0- to 8-cm soil layer, thidiazuron (ZK 49 537) ranged
from an average 0.11 to 0.23 ppm (maximum 0.356 ppm at 1 day after second
treatment) during the 9-month study (Table 3.1 and Appendix V). Thidiaz-
uron was detected in the 8- to 15-cm soil depth once, at 0.026 ppm at 122
days after the second treatment, and in the 15- to 30- cm soil depth six
times, at 0.025 and 0.027 ppm immediately after the first treatment, at
0.074 and 0.037 ppm at 1 day after the second treatment, at 0.028 ppm at
28 days after the second treatment, and at 0.046 ppm at 122 days after the
second treatment (Appendix V). Thidiazuron was not detected (<0.025 ppm)
in the 30-to 46-, 46- to 61-, 61- to 76-, and 76- to 91-cm soil depths.
The isomer ,

photothidiazuron [1-phenyl-3-(1,2,5-thiadiazo1-3-y1)urea; ZK 80 178]

was detected twice in the 0- to 8-cm soil depth, at 0.040 ppm at 1 day

- after the second treatment and 0.041 ppm at 28 days after the second trea-
tment. It was detected twice in the 8- to 15-cm depth, at 0.047 ppm at 1
day after the second treatment and 0.034 ppm at 17 days after the second
treatment, and once in the 15- to 30-cm depth, at 0.070 ppm at 273 days
after the second treatment. Photothidiazuron was not detected in soil
depths below 30 cm. The degradate

thidiazolylurea {ZK 85 290) \
was only detected onée, at 0.027 ppm in the 8- to 15-cm soil depth at 273
days after the second treatment, and was <0.025 ppm at all other sampling
intervals and soil depths. The degradate

phenylurea (ZK 44 483)
was <0.025 ppm in all soil samples analyzed.
During the initial 6 months of the study (9/5/89-3/13/90), rainfall plus

irrigation totaled 44.3 inches (1125.06 mm); air and soil temperatures
were not reported.
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1.

DISCUSSION:

The study was conducted for an insufficient length of time to achieve one
of its main objectives, i.e. to assess the pattern of decline of the
parent compound and the patterns of formation and decline of major
degradates under typical field use conditions. Since the compound is
stable, terrestrial field dissipation studies on thidiazuron should be
conducted until this objective is achieved, or for 18 months after the

‘final application. Also, acceptable data are needed from a minimum of two

typical use sites, hence both sites should be typical of U.S. cotton
production unless other uses are intended (see Subdivision N guidelines).

The soil at the Florida site contained 2.12% organic matter which is not
typical of cotton soils. Most U.S. cotton is grown in relatively warm
soils which are not rich in organic matter. Of the top 19 soil series
suited to cotton cultivation, organic matter content ranges from 0.3 to
2.0%. Seventeen of these 19 soils have <1.3% organic matter.” Because

‘thidiazuron is used exclusively on cotton and because its mobility is

related to soil organic matter, two field dissipation studies should be
carried out on typical U.S. cotton soils which are low in organic matter.
The studies should be carried out in two distinct locations where thidia-
zuron is typically used and should include appiication of thidiazuron to
bare ground at the maximum application rate.

Several data requirements, including aerobic soil metabolism (162-1), have
not been fulfilled. Terrestrial field dissipation studies should address
the concentration and fate of parent and significant «legradates from soil
metabolism and other laboratory studies, hence acceptable laboratory data
should be submitted prior to beginning field studies.

Freezer storage stability data were not submitted; however, the data
indicate that thidiazuron was stable during storage for this study.

Specific lengths of storage time for the soil samples could not be

determined from the information provided; it appears that samples were
stored frozen from 2 to 14 months prior to analysis. If any isomerization
or degradation of thidiazuron were to occur during a complete 18-month
terrestrial field dissipation study, storage stability data should be
submitted.

The test soil was not completely characterized; the textural analysis
(percent sand, silt, and clay) and CEC value were not provided.

Field test data were incomplete. The depth to the water table and slope
of the field were not reported. Air and soil temperatures for the study
period were not provided, and total precipitation was only reported for
the initial 6 months of the 9-month study.

Preparation of the plot prior to treatment was not described.

Except for reporting that the treated plot was irrigated and rototilled at
2 and 8 days after the second application, field maintenance procedures
were not reported.

-7.4-
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10.

11.

The results from this study indicate that thidiazuron did not dissipate or
degrade during 9 months after two applications to bare ground sandy loam
soil; however, in a sojl photolysis study (Study 2, MRID 41364902),
thiadiazol-1abeled [5-14C]thidiazuron, isomerized rapidly (observed half-
life <0.5 hours) on sandy loam soil that was continuously irradiated with
a xenon arc lamp; the photoproduct formed was the isomer 1-phenyl-3-
(1,2,5-thiadiazol-3-yl)urea. It is recognized that differences in rates
of dissipation or degradation often occur between field and laboratory
studies, and it was not obvious what variable(s) may have resulted in the
stability of thidiazuron in the field.

The study author reported that the concentrations of thidiazuron detected
in 0-8 cm soil layer were approximately 50% of the concentration expected
from the application rate. The target application rate was 336 g a.i./ha
(two applications at 0.168 kg a.i./ha) which is equivalent to approximate-

1y 0.3 1b a.i./A. A target application rate of 0.3 1b a.i./A would be

expected to result in approximately 0.3 ppm in the 0-3 inch soil layer.

At time zero after the second application, the average concentration in
the 0-3.1 inch (0-8 cm) soil layer was 0.14 ppm, or slightly less than 50%
of expected. One day after the second application, the average concen-
tration of thidiazuron was 0.23 ppm, or about 78% of the target rate.

A long-term field dissipation study may be needed to assess the dissipa-
tion of thidiazuron under field use conditions. Long-term terrestrial
field dissipation studies typically are needed if >50% of the test
substance remains undegraded at the time of the next“recommended applica-
tion. '

Griggs, R.H., et al.. 1991. Documentation and User’s Manual for Pesticide
Registration and Environmental Assessment Program (PRE-AP). Version 1.2.
Texas Agricultural Experiment Station, Temple, TX.
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CONCLUSIONS:
Accumulation - Confined Rotational Crops (165-1)

1. The study provides supplemental information regarding the uptake of
thidiazuron by confined rotational crops.

2. Soybeans, sugarbeets, and sorghum were planted in soil which had been
treated 2 weeks (first growing period) or 6 months (second growing period)
earlier with phenyl or thiadiazol-labeled thidiazuron (0.2 ppm). For
soybeans (first growing period) the reported residue levels (in parent
equivalents) for both radiolabeled groups were the following: leaves and
stems - <0.01-0.06 ppm; fruit - <0.01-0.16 ppm; and roots - <0.01-0.15
ppm. Residues for the second growing period were <0.07 ppm for all plant
parts. In sugarbeets residue levels were <0.07 ppm and <0.01 ppm for the
first and second growing periods, respectively for both labeled groups.
Total residues in sorghum leaves, stems, and fruit (first growing period)
were <0.01 ppm for each harvest interval. In roots, total residues were
0.01-0.09 ppm. For the second growing period, residues in sorghum
(thidiazol-labeled treatment) were 0.01-0.03 ppm in mature leaves and
stems. In mature sorghum fruit and roots, respective residue levels were
0.05-0.13 ppm and <0.01-0.03 ppm for both labeled treatments.
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The study cannot be used to fulfill data requirements for the following
reasons:

a) The study soil contained approximately 3.4% organic matter. This
relatively high organic matter content is not typical of U.S. cotton soils
which normally contain <1% organic matter. The study soil may have bound
thidiazuron and limited its availability to rotational crops in a manner
which would not be observed in actual field use. See Discussion.

b) Insufficient data were presented concerning the conditions under which
‘the study was conducted. See Discussion.

c) There was no apparent confirmation of the pesticide application rate
to the test soil.

d) Residues in plants were not characterized adequately.

- e) The length of storage time and storage conditions for plant and soil
samples were not reported. Frozen storage stability data were not
presented.

It appears that new data are required. Because thidiazuron is used
exclusively as a cotton defoliant, the new study should be conducted in
U.S soils typical of cotton production and should incorporate rotational
intervals and crops associated with cotton cultivation.

L
~N

MATERIALs AND_METHODS:

A dry German loamy sand soil (88.2% sand; 5.5% silt; 6.35% clay; 2.0% -
organic carbon; Rﬁ 6.6; CEC 7.5 mVa]/lOOg; see discussion) was fortified
to 0.2 ppm with "C-phenyl-labeled or 5-1%C 1,2,3-thidiazol-thidiazuron,
placed in 10L buckets, and moistened. Soybeans, sorghum, or sugarbeets
were planted in the soil after aging periods of 14 days (first growing
period) and 6 months (second growing period). Control plants were grown
in untreated soil and analyzed at the same time intervals as plants in
treated pots. Plants were divided into three parts (leaves and stems,
roots, and fruiting parts) which were analyzed at { maturity (first
harvest), % maturity (second harvest), and full maturity (third harvest).

For the first growing period, first and second harvests, plant parts were
homogenized and extracted with methanol. Extracts were analyzed for total
radioactivity by LSC. A1l other analyses, including part of the }
maturity harvest, first growing period, were carried out by freeze-drying,
combustion, and LSC. Plant material was not extracted because low residue
concentrations were anticipated. :

Soil samples were assayed for total radioactivity immediately after treat-
ment, at planting time, and at the same intervals as plants. About 50 g
of soil was extracted three times with dioxane or toluene. This was
followed by an extraction with 50 mL of methanol and a 2.5 hr Soxhlet
extraction with 300 mL of methanol. Soil extracts were analyzed by LSC.
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20 g of the extracted soil was then shaken with 25 mL of 0.5N NaOH for 24
hr and the dissolved material was separated into fulvic and humic acids.
Extracted soil was combusted and counted by LSC to quantify non-extract-
able radioactivity.

In an attempt to characterize Y residues in sorghum and soybean grain
from the third harvest, second growing period (see the 11/14/78 review of
MRID no. 00030793), fruits were ground and extracted with methanol.
Extracts were filtered an? the tissue was washed with methanol. Extract
samples were assayed for % by LSC. Tissue samples were combusted and
analyzed for "°C.

Appendix to the Original Study (MRID no.41364907)

In an attempt to characterize 1% residues in sorghum and soybean grain
from the third harvest, second growing period (see the 11/14/78 review of
MRID no. 00030793), fruits were ground and extracted with methanol.
Extracts were filtered and tissue washed with methanol. Extract samples

¥ere1€;sayed for MC by LSC. Tissue samples were combusted and analyzed
or .

REPORTED RESULTS:

Tables 1 through 3 and 7 through 9 summarize crop fresh weights at
harvest, the number of plants per batch, and the numbers of "fruit".
Soybeans (fruit) and sugarbeets were very small at maturity. Tables 4
through 6 and 10 through 12 summarize residue concentxations. The report
states that "Because of the low residues found in all plant parts,
chromatographic analysis was impossible." A1l residue concentrations are
reported as thidiazuron equivalents on a plant fresh weight basis and are
corrected for values found in control plants. '

Table 4 shows residue concentrations in soybeans grown in soil which had
been treated with 0.2 ppm thidiazuron 2 weeks prior to planting. At the
first growing period, residues in leaves and stems ranged from <0.01 to
0.06 ppm. In fruit, residue concentrations ranged from <0.01 to 0.04 ppm
for phenyl-labeled thidiazuron. For thidiazol-labeled thidiazuron, fruit
residues ranged from <0.01 ppm (second harvest - 12 weeks after planting)
to 0.16 ppm (first harvest - 6 weeks after planting).

At the second growing period (0.2 ppm thidiazuron was aged in soil for 6
months prior to planting - Table 10), residue concentrations were lower
than for the first growing period. In leaves and stems, residues >0.01
ppm were observed only in plants harvested at maturity. In fruit,
residues were detected only in plants harvested at maturity (third
harvest), with residue concentrations ranging from 0.03 to 0.07 ppm. In
soybean roots, residue concentrations ranged from 0.01 to 0.04 ppm.
Residues in roots were stated to be "of no importance and have to be
accepted with caution." Their presence "might be due to direct contact
with radioactive soil" and "insufficient rinsing with water."
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Table 5 shows residue concentrations in sugarbeets grown in soil which had
been treated with 0.2 ppm thidiazuron 2 weeks prior to planting. In

aerial parts, residues of 0.02 and 0.01 ppm were detected only at the

first harvest (6 weeks after planting) for phenyl- and thidiazol-labeled
thidiazuron, respectively. There were no other detections in aerial parts
in the 2-week rotational sugarbeets. In beets, residue Tevels were 0.03-
0.07 ppm for the first harvest. A residue level of 0.03 ppm was detected
in one batch of beets at the second harvest period.

In sugarbeets grown in soil treated 6 months earlier with radiolabeled
thidiazuron (Table 11), a residue level of 0.01 ppm was detected in the
aerial parts of one batch of plants treated with thidiazol-labeled
thidiazuron harvested at maturity. There were no other detections in
sugarbeets grown in soil treated 6 months earlier with thidiazuron.

Table 6 shows residue concentrations in sorghum grown in soil which had
been treated with 0.2 ppm thidiazuron 2 weeks prior to planting. Total
residues in leaves and stems and fruit were <0.01 ppm for each harvest
interval. In roots, total residues expressed as thidiazuron equivalents
ranged from 0.01 to 0.09 ppm. Root residues were attributed to "contami-
nations by the radioactive soil."

Table 12 shows residue concentrations in sorghum grown in soil which had
been treated with 0.2 ppm thidiazuron 6 months prior to planting. Residue
concentrations in the thidiazol-labeled treated plants ranged from 0.01-
0.03 ppm in leaves and stems harvested at maturity. . [Jhere were no other
detections of radioactivity in leaves and stems. In mature fruit (third
harvest), residues of 0.05-0.09 ppm were detected in plants grown in
thidiazol-labeled treated soil. In sorghum fruit grown in phenyl-labeled
treated soil at the same harvest period, residues were 0.09-0.13 ppm. In
roots, residue levels ranged from <0.01-0.03 ppm for both labeled treat-
ments and across harvest periods. There were no fruit available for
analysis from the first harvest period (6 weeks after planting).

Tables 13-18 show soil residue concentrations for the two radiolabeled
compounds used for each crop and each harvest interval. Extractable
residues ranged from 1-40% of the total radioactivity recovered. Much of
the balance of residues were bound to the organic or mineral fractions of
the soil. The study reports that "radioactivity decreased to about 0.10

~ ppm" during the experiment. It also reports that "thin-layer chromato-
grams from early extractions showed a metabolite pattern not significantly
different from that already observed in soil degradation studies."

Appendix to Original Study (MRID no. 41364907)

No detectable (<0.01 ppm) radioactivity was found in extracts. All
radioactivity (0.05-0.09 ppm) was detected by combustion of plant materi-
al. The study author stated that "the ¢ measured seemed to be incorpo-
rated into the plant matrix" and that "low amounts of radioactivity
detected in plant parts at maturity could not be explained with the uptake
of intact SN 49 537 (thidiazuron) from the soil."
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1.

DISCUSSION:

The German soil used in this study contained 2.0% organic carbon, which
translates to approximately 3.4% organic matter (as a general rule, %
organic matter = % organic carbon X 1.724). This soil is not representa-
tive of U.S. cotton soils which typically contain <1% organic matter. 1In
this lab study, the soil organic matter may have bound thidiazuron,
thereby reducing its availability for rotational crop uptake. (Thidiazu-
ron’s adsorption behavior is related to soil organic matter content - see
DER for Study 6). In actual field use, a greater quantity of thidiazuron
could be available for rotational crop uptake because of less binding to
organic matter. Rotational crop uptake studies should be conducted with
typical cotton soils since thidiazuron is used exclusively as a cotton
defoliant. . ‘

There was insufficient information provided pertaining to crop varieties,
stage of plant growth at sampling, and the conditions under which plants
were grown (water, 1light, temperature, fertilizer, indoor vs. outdoor, the
number of plants per container, etc.). For example, it is not clear
whether soybean "fruit" referred to seeds alone or seeds plus pods. Nor

~was is it clear how residue concentrations in soybean "fruit" could be

measured only 6 weeks after planting. In many cases, soybeans do not
flower until 6 weeks or more after planting (although this depends upon
maturity group, variety, and planting date); pod and seed development
occurs after flowering. Neither soybean variety nor stage of p]ant
development at sampling was specified.

There is evidence that growing conditions were not optima1, or that
growing conditions were not constant for the two groups of crops treated
with the radiolabel in different positions. For example:

a) Table 1 indicates that the mass of "fruit" at the first harvest (6

weeks after planting) varied widely between the phenyl- and thidiazol-

Tabeled batches. In the phenyl-labeled group, fruit weighed 10.6 and 7.2

g for the two batches; in the two thidiazol-labeled batches, fruit weighed
2.3 and 2.6 g.

b) Leaves and stems of control plants for the first harvest period
weighed 137 g compared with average weights of 44 and 38 g for phenyl- and
thidiazol-labeled groups, respectively.

c) The study states that soybean fruit and sugarbeets were very small at
maturity..

If growing conditions in the study were not optimum, uptake of thidiazuron
residues by rotational crops probably are not representative of field
conditions.

The initial soil concentration for all crops and all treatments is stated

as 0.2 ppm, but no data were submitted which verify the initial soil
concentration.
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10.

11.

12.

There was no extraction of plant material after harvest because "low
residue concentrations were expected." This prevented adequate character-
ization of residues in plant tissue. Residues present in concentrations
down to 0.01 ppm or 10% of the applied rate, whichever is less, should be
identified. :

The study appendix describes a procedure which apparently could detect
only intact thidiazuron (soybean and sorghum fruit were extracted with
methanol). Although parent thidiazuron was not detected in soybean or
sorghum fruit, it is possible that soil and/or plant metabolites of the
parent compound were present but could not be detected by the method used.

It is not clear whether plant tissue and soil samples were stored before
analysis. If they were stored, the duration and storage conditions were
not reported. Frozen storage stability data were not presented.

. The study report states that "Residues detected in roots are of no impor-
tance and have to be accepted with caution since during the growing season

the roots were in direct contact with radioactive soil. Residues above
the detection 1imit might be due to insufficient rinsing." The experimen-
tal techniques used should enable the researcher to distinguish between
radioactive residues present as a result of uptake from those resulting
from inadequate rinsing.

In soybean Teaves and stems, the quantities of phenyl-labeled thidiazuron
residues and thidiazol-labeled residues did not appear to differ substan-

~tially. In fruit (it is not clear whether "fruit" referred to seeds and

pods or seeds alone), the highest residues observed (0.13 and 0.16 ppm)
occurred for plants grown in soil treated with thidiazol-labeled thidiaz-
uron. ~ :

The soil texture is reported as a loamy sand, but it is not possible to
classify German soils according to the USDA soil classification system.
The German and USDA Systems are not directly comparable because the sand
fraction (0.02-2mm) in the German system overlaps with the silt fraction
(0.002-0.05mm) in the USDA system. The particle size breakdown should be
reported according to the USDA system. .

The study reports that "thin-layer chromatograms from early extractions
showed a metabolite pattern not significantly different from that already
observed in soil degradation studies." Evidence in support of this is not
presented.

The concentration of thidiazuron in soil was reported as 0.2 ppm. Under
field use conditions (the maximum application rate is 0.2 1b a.i./A) the
expected concentration in the top 6 inches of soil would be 0.1 ppm.
However, two applications of thidiazuron are allowed, but the total
applied may not exceed 0.3 1b a.i./A, which translates to a theoretical
soil concentration of 0.15 ppm. Further, thidiazuron does not degrade
rapidly under field conditions, hence residues would be available for
plant uptake throughout the growing season.
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13.

14.

15.

The study reports that "radioactivity decreased to about 0.10 ppm" in soil
during the experiment. EFGWB does not agree that the evidence presented
in Tables 13-18 supports this conclusion. Concentrations of radioactivity
in soil do not appear to follow any demonstrable decline with time.

EFGWB does not necessarily concur with the study author’s conclusion that
"low amounts of radioactivity detected in plant parts at maturity could
not be explained with the uptake of intact SN 49 537 (thidiazuron) from
the soil." It is possible that intact thidiazuron was taken up and
metabolized to other compounds within the plant, or that soil metabolites
were taken up by the plants.

Soil cation exchange capacity (CEC) 1shreported as mVal/100g, which is the
same as milliequivalents/100g (meq/100g). CEC should be reported as
meq/100g or cmol(+)/kg. '

‘-i
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CONCLUSIONS:

Accumulation - Confined Rotational Crops

1. The study provides supplemental information regarding the accumulation of
thidiazuron residues in confined rotational crops.

2. [“C]Th1dlazuron residues accumulated in sugarbeets, sorghum, and soybeans
planted 197 days (sugarbeets and sorghum), 306 days (soybeans), and 398
days (all crop ) after loamy sand soil was treated with phenyl- or thiadi-
azol-labeled [""C]thidiazuron at 0.2 ppm. Accumulation decreased as the
length of the rotation increased. The concentrations of [ C]reSIdues in
crops planted in soil treated with thiadiazol-Tabeled [ C]thldlazuron
were greater than in crops planted in soil treated with phenyl-labeled
[ C]th1d1azuron In crops planted in soil treated with phenyl-labeled
[ C]th1dlazuron residues were <0.01 ppm in sugarbeet tops and <0.02 ppm
in roots; <0.02 ppm in sorghum stems, <0.01 ppm in fruit, and 0. .02-0.04
ppm in roots; and <0.03 ppm in soybean stems and fruit and 0.01-0.07 P
in roots. In crops planted in soil treated with thiadiazol-labeled [*°C
thidiazuron, residues were <0.02 ppm in sugarbeet tops and <0.04 ppm 1n
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roots; 0.01-0.04 ppm in sorghum stems, 0.01-0.03 ppm in fruit, and 0.03-
0.08 ppm in roots; and 0.02-0.08 ppm in soybean stems, <0.01-0.07 ppm in
fruit, %pd 0.03-0.11 ppm in roots. In the soil treated with phenyl-la-
beled [**C]thidiazuron, total residues were 0.15 ppm immediately post-
treatment, 0.12-0.13 ppm at 197-305 days, and 0.11-0.12 ppm at 398 days.
In the soil treated with thiadiazol-labeled [“C]thidiazuron, total resi-
dues were 0.18 ppm immediately posttreatment, 0.14 ppm at 197 days, 0.22-
0.25 ppm at approximately 305 days, and 0.14 ppm at 566 days.

. This study cannot be used to fulfill the data requirement for the follow-

ing reasons:

(a) the study soil contained approximately 3.88% organic matter. U.S.
cotton soils typically contain <1% organic matter. Thidiazuron may have
been bound by the organic matter and therefore been unavailable for rota-
tional crop uptake. Confined rotational crop studies should be carried
out on soils typical of those on which the compound will be used.

(b) _[14C]residues in the crops and soil were not identified,

(c) storage stability data were not provided for the plant and soil sub-
strates, ,

(d) the description of the experimental design was incomplete, and

#

(e) the test soil was incompletely characterized. %
See Discussion for details.

It appears that new data are required. Because thidiazuron is used
exclusively as a cotton defoliant, the new study should be conducted in
U.S soils typical of.cotton production and should incorporate rotational
intervals and crops associated with cotton cuitivation.

METHODOLOGY :

Samples (amounts unspecified) of dry loamy sand soil (42.4% coarse sand,
43.0% fine sand, 7.4% silt, 7.2% clay, 2.25% organic carbon, pH 6.6) were
treated at 0.2 ppm with formulated (59% WP) uniformly phenyl-labeled *c-
thidiazuron or thiadiazol-labeled [5-""C]thidiazuron (radiochemical puri-
ties >96%; specific activities 6.41 uCi/mg and 5.19 uCi/mg, respectively;
sources unspecified). The soils were then moistened with water (final
soil moisture content not reported), mixed in a cement mixer, and trans-
ferred to a plastic box. After 197 days of incubation (conditions unspec-
ified), samples of the soil treated with phenyl- and thiadiazol-labeled
[4C]thidiazuron were separately placed in buckets (size unspecified) and
planted to sorghum and sugarbeets (one crop per bucket). At 306 days
posttreatment, additional buckets of treated soil were planted to soy-
beans. At 398 days posttreatment, buckets of treated soil were planted to
sorghum, sugarbeets, and soybeans. (It could not be determined if any of
the soils previously planted to crops were reused). Duplicate samples of
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sorghum and sugarbeets were harvested twice when immature (50-66 and 92-
108 days postplanting) and at maturity (sorghum at 159-168 days postplant-
ing and sugarbeets at 168-178 days). Duplicate samples of soybeans were
harvested when immature (twice following the 306-day rotation at 34 and
92-100 days postplanting and once following the 398-day rotation at 50
days postplanting) and at maturity (125-169 days postplant1ng) Upon
sampling, the crop plants were separated into their various components.
Three or five soil samples (size unspecified) were taken immediately post-
treatment, prior to the 197-day rotation, and at all rotational crop har-
vest intervals. Storage conditions for the crop and soil samples were not
described.

Plant samples were lyophilized and milled; subsamples were analyzed for
total radioactivity by LSC following combustion. -When plant components
contained [14C]residues >0.05 ppm, additional subsamples (10 g) were ex-
tracted with methanol using a magnetic stirrer for 20 minutes followed by
a 2-hour reflux with methanol; aliquots of the extracts were analyzed for
radioactivity using LSC. Unextracted [”C]residues remaining in the ex-
tracted plant tissues were gquantified by LSC following combustion.

Soil samples were lyophilized and milled; subsamples were analyzed for
total radioactivity by LSC following combustion.

DATA SUMMARY :

(**c]Thidiazuron residues accumulated in sugarbeets, sorghum, and soybeans
planted 197 days (sugarbeets and sorghum), 306 days (spybeans), and 3?8
days (all crops) after formulated (50% WP) uniformly phenyl-labeled [**ci-
thidiazuron and thiadiazol-labeled [S-MC]thidiazuron (radiochemical puri-
ties >96%) were applied at 0.2 ppm to loamy sand soil. Accumulation de-

reased as the length of the rotation increased; the concentrations of

%Clresidues in crops from the 197- and 306- day rotations (designated as

Grow1ng Period I by the stuqy author) were approximately 1 to 3x greater
than the concentration of [ Clresidues in crops from the 398-day rotation
(designated as GrOW1 ng Period II; Tables 5, 6, 10, 11, 15, and 16). The
concentrations of } C]res1dues in crops planted in 5011 treated with thi-
adiazol-labeled { C]thy@1azuron were approximately 1 to 4x greater than
the concentrat1ops of [*C]residues in crops planted in soil treated with
phenyl-labeled [ C]th1d1azuron

In crops ?1anted at 197 day§ posttreatment in soil treated with phenyl-
labeled [**C]thidiazuron, [''C]residues at harvest were <0.01 and <0.01 ppm
in mature sugarbeet tops and roots, respectively, and 0.01, 0.01, and
0.02-0.04 ppm in mature sorghum stems, fruit, and roots, respectively
(Tables 5 and 199 In immature sugarbeets harvested at 66 and 108 days
postplanting, ["C]lresidues were <0.01 and 0.02 ppm in tops and roots,
respect1ve1y, in immature sorghum harvested at 66 and 102 days postplant-
ing, [14C]res1dues were <0.01, 0.01, and 0.03 ppm in stems, fruit, and
roots, respectively. In soybeans planted at 306 days posttreatment [14C-
Jresidues at harvest were 0.02, 0.02-0.03, and 0.06-0.07 ppm in mature
stems, fruit, and roots, respective]y; in immature soybeans harvested at
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34 and 100 days postplanting, [14C]residues were <0.01 and 0.01-0.07 ppm
in stems and roots, respectively (Table 15).

In crops Pjanted at 398 daxﬁ posttreatment in soil treated with phenyl-
labeled [*'C]thidiazuron, ["Clresidues at harvest were <0.01 ppm in mature
sugarbeet tops and roots; <0.02, <0.01, and 0.03 ppm in mature sorghum
stems, fruit, and roots, respectively; and 0.03,<0.01, and 0.04 ppm in
mature soybean stems, fruit, and roots, respectiv?ly. In immature sugar-
beets harvested at 50 and 92 days postplanting, [4C]residues were <0.01
and <0.01 ppm in tops and roots, respectively; in immature sorghum also
harvested at 50 and 92 days, [4C]residues were <0.01, 0.01, and 0.02-0.03
ppm in stems, fruit, and roots, respectively; in immature soybeans har-
vested at 50 days, [14C]residues were <0.01, <0.01, and 0.01 ppm in stems,
fruit, and roots, respectively. .

In crops planted at 197 days po§ttreatment in soil treated with thiadia-
zol-labeled [14C]thidiazuron, [1 C]lresidues at harvest were <0.01 and 0.01
ppm in mature sugarbeet tops and roots, respectively; and 0.01-0.02, 0.02-
0.03, and 0.02-0.03 ppm in mature sorghum stems, fruit, and roots, respec-
tively (Tables 6 and 11). In immature sugarbeets harvested at 63 and 108
days postplanting, [14C]residues were <0.02 and 0.01-0.02 ppm in tops and
roots, respectively; in immature sorghum harvested at 63 and 102 days
postplanting, [14C]residues were 0.01-0.04, 0.02, and 0.03-0.08 ppm in
stems, fruit, ang‘roots, respectively. In soybeans planted at 306 days
posttreatment, ["Clresidues at harvest were 0.06-0.08, 0.06-0.07, and
0.10-0.11 ppm in mature stems, fruit, and roots, res?ective1y; in immature

soybeans harvested at 34 and 92 days postplanting, [5C]residues were

4
N

0.02-0.04 and 0.03-0.05 ppm in stems and roots, respectively (Table 16).

In crops planted at 398 days poittreatment in soil treated with thiadia-
zol-labeled [14C]thidiazuron, [1 C]lresidues at harvest were 0.01 and <0.01
ppm in mature sugarbeet tops and roots, respectively; 0.03, 0.01-0.03, and
0.05 ppm in mature sorghum stems, fruit, and roots, respectively; and

- 0.05, <0.01, and 0.03 ppm in mature soybean stems, fruit, and roots, re-
spectively. In immature sugarbeets harvested at 50 and 92 days postplant-
ing, [**clresidues were <0.01 and <0.04 ppm in tops and roots, respective-
ly; in immature sorghum also harvested at 50 and 92 days, [14C]residues
were 0.01-0.02, 0.01, and 0.04-0.05 ppm in stems, fruit, and roots, re-
spectively; in immature soybeans harvested at 50 days, [14C]residues were
0.03, <0.01, and 0.03-0.04 ppm in stems, fruit, and roots, respectively.

I? soybeans and sorghum grown on soil treated with thiadiazol-labeled
[**c1thidiazuron, methanol-soluble ['*Clresidues ranged from 7.1 to 21.1%
of the recovered radioactivity, an additional 30.6-51.3% was extracted
with methanol under reflux, and unextracted residues ranged from 36.5 to
60.3% (Table 17). Crops grown on soil treated with phenyl-labeled [ *1-
thidiazuron were not extracted.

19 the soil (depth/samp1%4size unspecified) treated with phenyl-labeled
~ [**C]thidiazuron, total [ "C]residues were 0.15 ppm immediately posttreat-
ment, 0.12-0.13 ppm at 197-305 days, and 0.10-0.11 ppm at 566 days (Table
18).
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In the soil treated with thiadiazol-labeled [“C]thidiazuron, total [“C]-
residues were 0.18 ppm immediately posttreatment, 0.14 ppm at 197 days,
0.20-0.25 ppm at 260-305 days, and ranged from 0.09 to 0.19 ppm between
340 and 566 days (Table 19). )

DISCUSSION:

The soil used in this study, which apparently was a German soil, contained
2.25% organic carbon, which translates to approximately 3.88% organic
matter (as a general rule, % organic matter = % organic carbon X 1.724).
This soil is not representative of U.S. cotton soils which typically con-
tain <1% organic matter. In this lab study, the soil organic matter may
have bound thidiazuron, thereby reducing its availability for rotational
crop uptake. Confined rotational crop studies should be carried out on
soils typical of those on which the compound will be used.’

Residues in the crops and soil were not.identified.

Freezer storage stability data were not provided for the plant and soil
substrates. For both plant and soil samples, the length of time from
sampling to extraction was not reported and storage conditions were not
described. z

The test substance was formulated (50% WP) and, therefore, was not analyt-
ical grade or purer. The sources of the radiolabeled test substances were
not reported. :

The description of the experimental design was incomprte:

a) the volumes of soil tréated‘were not reported;

b) it was not specified how the formulated test substance was preﬁared;

c) it was not specified (soil moisture content, temperature, indoor or
outdoor location) under what conditions the treated soil was aged;

d) the size of the planting buckets and the vo]umekof_aged soil placed in
each bucket were not specified; ,

e) the number of each crop planted in the buckets was not reported;

f) it cou]d\not be determined if any buckets of soil used for the 197- or
306-day rotations were reused for the 398-day rotations, or if sufficient
soil was treated initially and aliquoted as needed for each rotation;

g) it was not reported if the crops were grown indoors or outdoors;

h) the size of the soil samples collected was not reported;

i) it could not be determined if soybean "fruit" referred to beans plus
pods or just the beans. Similarly, for sorghum, it was unclear if the
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11.

12.

13.

grain was separated and analyzed or if the entire panicle (inflorescence)
was ground and combusted. ,

It was reported by the study author that the crops were planted after the
treated soil had been aged for 1/2 and 1 year, and, that after the first
rotation, the soil was mixed and once more transferred to buckets. The
sorghum and sugarbeets were initially planted at 197 days (6.5 months)
posttreatment, but soybeans were not planted until 306 days (10 months)
posttreatment; sorghum, sugarbeets, and soybeans were planted at 398 days
(13 months) posttreatment. From the study author’s description, it ap-
pears that soil planted to the sorghum and sugarbeets for the 197-day
rotation may have been reused for the 398-day rotation. However, this
would not have been possible for the soybeans, because the soybeans plant-
ed at the 306-day rotation had not been harvested when the soybeans for
the 398-day rotation were planted.

The loamy sand classification of the German soil could not be confirmed.
The particle size scale used was not equivalent to the USDA scale; the
sand fraction contained sand and silt particles. The particle size dis-
tribution reported by the study author was 42.4% coarse sand (0.2-2 mm),
43.0% fine sand (0.02-0.2 mm), 7.4% silt (0.002-0.02 mm), and 7.2% clay
(<0.002 mm). The CEC of the soil was not reported.

A leafy vegetable crop, such as lettuce, mustard, or spinach, was not
planted as a rotational crop. Cotton-vegetable rotations sometimes are
used in California. 5,

Air and soil temperatures were not reported.

Recovery efficiencies of phenyl- and thiadiazo]-1abe1ed‘[14C]thidiazuroh
from fortified soil and plant samples were not provided.

A1l treatment-to-planting and planting-to-harvest intervals for the crops
and sampling intervals for the soil were determined by the Dynamac review-
er using treatment and sampling dates provided in Tables 2, 7, and 12.

The study author reported that the soybeans were stunted and believed that
the growing conditions (soil, planting vessel, 1light conditions) were not
adequate. No control crops were grown for comparison, nor was sufficient
information provided regarding crop growing conditions. Pesticide uptake
by crops should be measured only in healthy plants.

To meet the study’s purpose, the pesticide should be aged under aerobic
conditions in the soil for a time approximating the anticipated agricul-
tural practice. In this study, rotational intervals of 195, 306, and 398
days were chosen, but the rationale for choosing these intervals was not
explained. Data for a 30-day rotation should be provided to assess
possible accumulation in a winter crop planted after cotton harvest. (In
some cropping systems, cotton is followed by wheat, alfalfa, or a winter
forage.) The 30-day rotation study should be conducted on a typical
cotton soil.
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