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ACTION RISQUESTED 

Actagro I,I,C. is requesting registration of a new t:nd-use product, Resist (EPA Reg. No. 
82940-R), containing 57.0 %B wlw mono- and di-potassium phosphate as its activc ingredient. 
The new critl-use product 1s a systemic fungicide to control phytophthora, downy mildew, 
pythiurn, allti other diseascs on agricultural and gl-ccnliouse crops, indoor and outdoor 
ornamentals. bedding plants, turf, commercial forests. and domestic trees. 

KECOMIClliNDATIONS AND CONCLUSIONS 

At.tclgt-o I.I.C'.has suhmittctl thc following data in fulfillment of registration req~iil-cmcnts: 
Protiuct-spc~ific chemistry data (MKIDs 467082-01 to -03), acute mammalian toxicity studies 
for oral, t l t : ~ - i ~ i a ~ I ,  inhalation, and cyc ~routcs of exposure (MRDs 467082-12 to 467082- 17), and 
ecological clfects and non-target effect studies, aquatic invertebrate acute toxicity (MKID 
467082-04 ), Fish acutc toxicity (MKLD 467082-05), Analytical Method for Kesisl iri freshwater 
(467082-00:1. Avian dietary toxicity (467082-08), Analytical Method avian diet (46'7082-09), and 
data waivtt tciluests for subchronic toxicity studies, 90-Day Feeding, 90- day Dcrni~;~l, 90-Day 

Internet Address ( U R L )  . hilp:liwvnv epagov 
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11. MAhlMALIAN TOXICITY 

.. 
TABLE 2. Physical and Chemical Properties for Resist' 

Guideline Reference No./Property 

830.7000 ipli 

830.7050 '.\'l~isible Absorption 

830.7100 -'?;;cosity 

830.7200 %fciling Range 

830.7220 E;,iling Range 

830.7300 ~ ' ~ ~ h ~ n z i t ~ ~ ~ e ~ a t i v e  IIensitylBulk 
I)<:ns~ty 

830.7370 D~r;sociation Constant in Water 

830.7520 Gl ticle SizeIDistrihution 

830.7550 I',i!-lftion Coefficient 

830.7840 'Witcr Solubility 

830.7950 'i;;por Pressure 
.- 

Acutc OI-al Toxicity 870.1100 LDS0 > 5000 mglkg; IV 
In female rats I CAUTION I 

Table 3. Mammalian Toxicity Categories 

'Data from MtlID 46708203. CSF. 

Description of Result 

5.91 t 0.01 (1% wiw solution 
in distilled watcr) 

Not required for EP 

4.941 ? 0.016 cS @ 20°C 

2.9 15 t 0.002 cS @ 40°C 

Not required for El' 

Not required for EP 

1.430 t 0.001 g/rnL. @ 20°C 

Not required for EP 

NIA, pmduct is a liquid 

Not required for EP 

Not required for EP 

Not required for EP 

Marnm;~l~;~r~ Toxicity 
S l~~t l ics  r- 

Primary Derni;il Very slight erythema. 
irritation index = 0.5 

-- 

~&hods- 

pH meter (VWR Modcl 8005) 

CIPAC MT-75 
- 

ASTM D4451D446 

- 

CII'AC ?m'-3 
OECD Ell , .  109 

ASTM I:lti91-95 
.. 

- 

.. 

- .. 

Acutc I;~csmal 
T o < : I : I [ ~  

Guideline 

870.1200 

Study Results Toxicity Categories I 
LI>5o > 5000 mgtkg 

~n male, female rats 
and combined. 

IV 

CAUTION 



Mammalian Toxicity 
Stlitlics 
..~ ~- 

Primary Eyc In-itation 

In H;~l~hit 

Skin scrl:jitir.at~on- 
Guinea -7 pig 

Acute liih,ll'tt~on 
'Tor i c  ity 

Gucdeline I Study Reslults 'Toxicity Categories 

Maxlmum avelage 
scole was 6.0 at 1 1 hour. 1 C.4L;:ON 

M~n~mnl ly  lmtatlng. 
.. 

I Not :I sensitizer I Not a sensitizer 

L.Cso for male, female 
rats, ant1 combined 
was > 2.02 mg/L. 

-T T i l t s  reposted 
No incidents reported 

The regii;tr;inf is requesting a waiver for rcsidue data (MRID 467082-20), and for Ihc following 
mammaliari toxicity studies: Inmune response. 90-Day Feeding. 90-Day Dermal, 9- 
Inhalatio!i,l_nd Tcratogenicity (MRID 467082-19) under the following rationale: 

:I)  'Thc proposed product is practically non-toxic (oral LDso>5000 mglkg'). 
11) The proposed use pattec-n is lower than the highest dose tested. 
c )  2esidues from fertilizer use in commercial commodities are indistinguishable from 

'ungicide use, and no i l l  effccts have been reported. 

(MRID 467082-18) Genotoxicity,Salntortella/Escltericlzia~mmalian Activation Ckne 
Mutation Assay; OPPTS 870.5100 [@4-21 

In a rcvcl-sz gene mutation assay in bacteria (MRID 46708218), strains TA97a, TA98, TAlOO 
and TA l fi35 of S. typl~inruriuni and strain WP2(uvrA) of E. coli were exposed to Resist 
(57.0% ; i , i  , Lot No. 5-143) in deionized, ultra filtered water at concentrations of 0, 5, 10, 50, 
100, 500, 1000, 2500 or 5000 pg/platc in the presence and absence of mammali;rn metabolic 
activatiixi (S9-mix) in a standard plate incorporation assay. 'The same strains were exposed to 
Rcsist at L oncentrations of 0, 100, 500, 1000, 2500 or 5000 pg/plate with and without S9-mix 
in a cor~lirmatory 30-minute preincubation assay. The investigators did not report that the 
doses M,ei-e adjusted for the percentage of activc ingredients; therefore, the test material was 
likely tcsiccl its the 57% commercial product. The S9-fraction was obtained frorn Aroclor 
1254 inii~ic:ed male Sprague-Dawley rat liver. 

Resist was  tcstctl LIP to the limit dose of 5000 pg/plate for the assay. No cytotoxicity or test 
material precipitation was seen in either assay. Thc number of revertants per plale was not 
increasi.:d i~vcr  the concurrent solvent control valuc at any Resist concentration with or without 
S9-mix 1 1  any strain using either the plate incorporation or the preincubation prolocol. The 



solvcrit and positive controls induced the appropriate responses in the c o ~ ~ e s p o ~ i d ~ n g  strains. 
'I'here was no evidence of induced mutant colonies over background. 

111. E('OL0GICAL EFFECTS AND NON-TARGET EFFECTS 

The test oig;~nisms were Daphr~icl rrzagritr which are continuously bred in the facilities of the 
testing lal~or;itory. Seven adult daphnids were held 14 days prior to collection of juveniles to 
monitor hcaill~ and reproduction. The adults showed no signs of disease or stress tl~uring thc 
holding pc:riotl. At tcst initiation, young daphnids wcre separated and transfelvcd via 10 mI, glass 
beakers to tcit chambers until each chamber contained 10 daphnids. Test chambers were 25-L 
stainless sle.cl aquaria filled with approximately 22 L of test water. Each test chamber contained 
one test compartment constructed from a glass beaker approximately 6.5 cm in diameter and 12 
cm in height with nylon screen attached to two holes on the sides of the beaker. The tcst 
compartmc~li contained the daphnids. Test water (dilution water) was freshwater obtained from a 
well appl-oxi inately 40 meters deep located on the Wildlife Intc~national property. continuous 
flow diluter -#as used to deliver each co~lcentration of the test substance and a neg;ll.ive control. 
The stock siilutions were mixed with tlilution wares in mixing chambers and the diluter adjusted 
so that e;ii.:h icst chamber receivetl approximately five volume ;rdditions of test water every 24 
11011rs. 

One stock solution was prepared for e;~cli of the five concentrations tested from a primary stock 
with n no~nii-al concentration of 186 mg a.i./ml,. Secondary stock solutions were p:repared at 
nominal co~iccntrations of 11.63, 23.25, 46.5, and 93 mg a.i./mL by proportional dillution. The 
fivc stock sc~iutions were injected into the d i l~~ tc r  mixing chambers (at a rate of 0.1 muminute) 
where thcy usere mixed with well water (at a rate of 155 mUminutc) to achieve desired 
conccntr;li IOI IS .  Water samples wcre collcctcd from one test chamher of each treatment and 
control gr\-~up before test initiation, at test initiation, and at termination to measure thc 
conccntr;irloll of the test substance. The method for analyses of Resist in freshwater was 
dcvclopcti h ! ~  Wildlife International using GC/PPIl. 'The method I B Q  for Resist i n  fi-eshwater 
was set at 5.00 mg a.i./L. 

Fluorescent lighting similar to natural sunlight was used for illumirlatiorl of tcst chambers with a 
photoperiirtl of 16 hours lightI8 hours darkness. Water tempelatures were 20 + 1°C: and 
dissolved o\.ygen remained S . 1  mg/L throughout the test. Mcasurcments of pH !ranged from 7.3 
to 8.3. 

Nominal cc:;t concentrations selected for use in the study were 7.5, 15, 30, 60 and 1:20 mg a.i.lL. 
Measured concentrations of Resist in the test solution samples prior to test initiation, at test 
initiation n c I  termination ranged from approximately 92 to 100% of nominal concentrations. 
When rne:~sti~.ed concentrations collected at 0 and 48 haul-s were averaged the meat1 measured 
concentrall(>ns for the st~ldy wcrc 7.4, 14, 29, 56 and 115 mg a.i./L representing 99, 93, 97, 93 
and 06% i1C ilorninal concentrations, respectivcly. 

Daily observations for mortality, immobility and signs of toxicity were conducted during the test. 
D:iphnia i n  I he negative control group appeared normal throughout the test with the exception of 
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one letharg~c tlaphnid noted at test termination. Percent mo~~alitylimmobility at tcst lermin;~tion 
in the 7.4, 1.4. 29, 56 and 115 mg a.i./L trcatrnent gl-oups was 5,5, 0, 0, and S%, respectively. All 
other d a p h ~ ~ i ; ~  in the Resist treatment groups appeared normal except for the one lethargic 
tlaphnid in tlic 56 mg a.i.11, treatment group. Since there was 4 0 %  mo~t;llity/immobility in all 
of the Resist tizatment groups, the 48-hour EC50 value was >I15 rng a.i./L. 

D ( l ~ ~ / l r ~ i n  I I I ~ ~ X I I ~ I  wcrc cxposed for 48 hours under flow-through conditions to five mean 
measured c~~lit:cntrations of Resist ranging frorn 7.4 mg/L to 115 mg/L. There was <:LO% 
~nortality/in?r~~obilization at any concentration testcd. The 48-hour EC50 was estimated to be 
above 1 15 ti~el., the highest mean measured conccntration tested. 

Thc tcst spccii:~ was the rainbow trout, O~~corl~yrrch~ts  n~ykiss, obtained from Thomas Fish 
Company, ,Intierson, California. All fish wcre from the same source and year class and length of 
the longest lish was no more than twice the length of thc shortest. The average total length of 10 
negative conll-aI fish measured at the end of thc test was 4.4 cm, with a range of 4.0 to 5.0 cm. 
The averagc .,\ct weight (blotted dry) of 10 negative control fish measured at the end of the test 
was 0.62 glallis, with a range of 0.40 to 1 . 1  grams. Lo;lding was defined as the total ,wet weight 
of fish per litci- of test water that passes through the test chamber in 24 hours and was 0.06 g 
fishlUday. 111:;tantaneous loading was 0.42 g fish/L of test water prcscnt in the test chambers at 
any given tirnc. The rainbow trout wcrc hcld for 14 days prior to the test, in the wate:r from the 
same sourcc ;~ncl temperature as thc definitive test. The trout showed no signs of discase or stress 
during the holtling pcriod. At test initiation, 10 trout were segregated to replicate test chambers 
for a total of 21) trout per tcst concentration. Test chambers were 25-L stainless steel aquaria 
filled with gippl-oximately 15 L of test water. Test watcr (dilution water) was freshwater obtained 
from a wcll aj~pi-oximately 40 meters deep located on the Wildlife International property. A 
continuo~is ( I I ~ M :  diluter was used to deliver each conccntrntion of the test substance and a 
negative C O I I ~ T O ! .  The stock solutions wet-c mixed with dilution water in mixing chambers and 
the diluter atliilsted so that each test chamhcr received :approximately scvcn volume additions of 
tcst watcr c3+cl-y 24 hours. 

Onc stock soliltion was prepared for each of the five concentrations, from a primary stock with a 
nominal conccntration of 186 mg a.i.1mL. Secondary stock solutions were prepared a11 nominal 
conccntratic~ns of 11.63, 23.25,46.5, and 93 mg a.i./mI, by proportional dilution. Thc five stock 
solutions werc injected into the diluter mixing chambers (at a rate of 0.1 mUminute;~ where they 
were mixed with wcll water (at a rate of 155 muminute) to achicve desired concentrations. 
Water sample:; were collccted from one test chamber of each treatment and control group before 
test initiation : ~ i  tcst initiation and at termination to measure the concentration of the test 
substance. ' I ' l~c method for analyses of Rcsist in freshwater was developed by Wildlrfe 
1nternation;rl 1.rilng GCIFPD. Thc method LOQ for Resist in freshwater was set at 5.CI0 mg a.i./L 

Fluorescent lighting similai- to nat~lral sunlight was uscd for illumination of test chambers with a 
pliotopcrioti o !  16 hours light18 hours darkness with a 30-minutc transition period. \Yatcr 
tetnperaturr \b'.;;ts 12 + 1°C and dissolved oxygen remained >7.9 mg/L (73% of saturation) 



througho~i! tlic test. Measurements of pIl  ranged fro~n 7.3 to 8.3 

Nominal rcsr concentrations selected for- use i n  the study were '7.5, 15, 30, 60 and 120 mg a.i./L. 
Results ol ;~iialyscs of Resist in the test solution samples prior lo test initiation, at test initiation 
and tcrmillal!on ranged frorn approxiinately 93 to 1 10% of nominal concentrations. When 
measured coilcentrations collected at 0 and 48 hours wcre averaged the rnean mcns~~red 
concentr;l!roils for the study were 7.9, 15, 29, 62 and 127 mg a.i./L representing 105, 100, 97, 103 
and 106%~ nominal concentrations, respectively. 

Daily obst:rv;~iions lor mortality, immobility and signs of toxicity were conducted d~uring the test. 
No mortalitnes occurred during the test and all rainbow trout in the negative control group and 
Resist treatrrient groups appeared normal throughout the test. L,C5,, values at 24, 48,72 and 96 
hours werc: estimated to be >I27 mg a.i./L. l 'he no-mortality concentration and the NOEC were 
both 127 slip a.i.l[,. 

Rainbow trc>i:t, Oilcor1~y11cliu.s ~icykiss were exposed for 96 hours under flow-through conditions 
to fivc rneiln measured concentrations of Resist ranging from 7.9 mg/L to 127 mg a.i./L. There 
were no mor-talities or signs of toxicity observed in trout at any concentration tested. The 96- 
hour 1,Cs0 \J;I~LIC was estimated to be >I27 mg a.i./L. 'The no-~nortality concentration ancl the 
NOEC wei-c 1)otIi 127 mg a.i./I.,. 

MR11) 467082-06 A~~alylical Method for RESIXr iiz Freslzwatcr 

Fresliwate~ w a s  fo~lified with Resist at three tlifl'ercnt concentrations and analyzed hased on a 
method de,veioped by Wildlife International, Ltd. A stock solution of Resist was prepared and 
se~ially dil~ited in HPLC-grade bottled water. Freshwater used for the calibration standards and 
method ve1.8lication samples was obtained from a well approximately 40 meters deep located on 
the Wildlife lilte~national property. Fortified samples were prepared by volumetrically adding 
aliquots of pot;~ssium phosphile stock solutions to freshwater in flasks. To a secontl set of flasks, 
1 mL of isopi-~panol: 10% MZS04 solution was added. The requisite quantity of each aqueous 
sample wai; 11-ansferred to the flasks containing IPA/H2S04. Trimethylsilyldiazomethane was 
added to e;d-I  s;lmple and allowed to react for approximately 10 minutes. All samplcs were 
adjusted to hnal volume with isopropanol and transferred for analysis by GC/FPD (I~Iewlett- 
Packard Motit:l 5890 Gas Chromatograph, Flame Photometric Detector operated in 1:lhosphorus 
mode). 

Freshwater was fortified at 7.50, 50.0 and 200 mg a.i./L using the stock solution of Resist in 
HPLC-gracie bottle water. Samples fortified at 7.50, 50.0 and 200 mg a.i.lL yielded mean 
recoveries 01 03, 98 and 99% of nominal concentrations, respectively (Table 1). Two reagent 
blanks and IU.~.) nmtrix blanks wet-c analyzed to determine possible interferences. No 
interferenct:~ wet-e observed at or above the LOQ during the sample analyses. 

'The ~nethotl tieveloped by Wildlile International for- arlalysis of Resist in ireshwatcr was verified 
at conccntr;~trtrns ranging from 7.50 to 200 mg a.i./L. Samples of Resist in freshwater fortificd at 
7.50, 50.0 ariil :!00 mg a.i./L yielded mean percent recovel-ies of 93, 98 and 99%, respectively. 



'The overall rncan recovery was 96.6+5.66% (RSD=5.86%). 

'I'All1,li 1. Method verification recovery of Ilesist in freshwater. I 
Mean Measured (x) 

Std. Dev (SD) 
Relative SD(RS1)) 

-= 
- 

.- 

VMAS-2 i I ortification 7.50 6.94 92.5 (XI = 6.97 
VMAS-3 I I ortification 7.50 6.56 87.4 SD = 0.43 
VMAS-4 i I nrtification 1 7.50 1 6.66 88.8 I RSD = 6.197% 

VMAS-7 I Fortification (x )  = 48.8 98 
VMAS-8 SD = 0.676 
VMAS-9 1 lort~t ical ion RSD = 1.39%8 
VMAS-I0 ~+jor t i f icat ior~ 
VMAS- I I , loitif icalion 
VMAS-I2 I I orlif~calion 1030 (x) = 199 99 
V M A S  13 Farl~firation 94.2 SD = 14.2 
VMAS-14 j iortif!caiion 200 209 105.0 RSD= 713% 
VMAS-I5 ~~!P~rt i l icat iun 200 210 105.0 
Mean = 'J6.6 
Standard Dev ia io~ i  = 5.66 
Kelalive Stand:itu 1)evi;itian = 5.86% 
N =  IS 

== ' The limit o fq~ ia r~ l i t a l i o~~  (LOQ) was calculated to he 5.00 mg a.i./L based upon the producl concentration o f  1111: lowest 
calihratiorl st;~~id;~i<J (0.05 ing a.i.iL) ;md the illlution lactor of the matrix hlank samples (100). 
' Results ujcli irr:8:ralcd using Exccl 2000 in (ill1 precisicrn mode. Manrial calculations may dilrei slightly. 

M K I D  167082-07 Avinrl A C L ~ I P  Oral Toxicily 

The lest spt.:c~cs was the northern bobwhite, Co1irtrc.v virgirtiarzlrs, obtained from K&I., Quail, 
Oroville, CA. 95965. Test birds were maintained separately by sex at Wildlife lnterr~ational 
under contlitinr~s that would not facilitate rcproduction. Northern bobwhite ranged in weight - - 
l'rom 172 -- 2 17 grams and were approximately 21 weeks of age and appeared to be in good 
health at teiil initiation. All birds were from the same hatch, pen-reared and phenotypically ~. 

indistingui::,tiable from wild birds. Birds were assigned to five test groups and one control group. 
Each treatrllcrit or control group contained five malcs and five females. Throughout acclimation 
and testing. I-11rds were allowed access to game bird ration and water arl libirunl. 

'The test sul)sl;tnce was dispersed in reverse osmosis water and the concentration of the test 
substance il l  lhe diluent was adjusted to provide a constant volurne to body weight dosage for all 
treatment btrti.; Thc closages were adjusted lo 100%~ acLive ingredient and all dosages and LDso 
values arc rcpo~-ted us milligrams of active ingredient per kilogram of body weight. Nominal 
dosages usrd 111 this study were 0, 292,486, 8 10, 1350 and 2250 milligrams active ingredient of 
Resist per k~logram of body weight (mg a.i./kg). 'The birds were fasted for 17 hours l~rior to 
dosing. At ~c.st initiation, a single dose of the tcst substance in diluent was orally intubated 
directly into I tic crop or proventiculus of each bird. Each bil-d was wcighed and dosed on the 



basis of m~Ili;:rams of test substance per k~logram of body weight 

Test hirds ,acre housed indoors in pens with floor space of approximately 78 x 51 c ~ n .  The walls, 
ceilings and floor of the pens were wire mesh with solid metal walls between pens. Each dosage 
group was ;issigned two pens, one pen contained five males and the other five females. Birds 
were mainti~ii~ed at ambient room temperdture (23.0 0.4"C) with an average relative humidity 
of 68 + 7%. 17hc photoperiod was eight hours light116 hours dark during :lcclimation and 
throughout !III: test. 

Following ~lc~;ing, multiple observations were performed on Day 0 with particular attention being 
paid for sign:; of regurgitation. Fro111 test initiation until termination, all birds were observed at 
least twice il;lily. A record was maintained of all mortality, signs of toxicity and abnormal 
behavior. I3ody weight was measured individually at test initiation, Days 3, 7 and I 4  oC the test. 
Average fci:ii consumption was detel-mined by pen Tor each dosage group and the cor~trol group 
for Days 0-7, '4-7 and 8-14. 

There were 811) mortalities in the control group. On day 3 of the test, one bird was noted with an 
ankle lesiorl ;tttributed to toe-picking and was bandaged for the remainder of the test. All other 
control birds were normal i n  appearance and behavior throughout the test. There were no 
mort;llities rn The 292, 486, 810 or 1,350 mg a.i./kg treatment groups. There was 10% mortality 
(1110) in thc :1 250 ing a.i.1kg treatment ~ ~ O L I I I .  

The[-c were I I , ~  signs OF toxicity in  the 292, 486, 810 or 1,350 rng a.i./kg II-catment groups and all 
birds at t h o x  dosage lcvels were normal i n  appearance and behavior throughout the lest. At the 
2,250 mg ; ~ . i  /kg dosage level, one female was found dead approximately three hours after 
dosing. In ziddition, one male i l l  the 2,250 mgla.i.lkg treatment group was noted with a ruffled 
appearance 4.5 liours after dosing but appeared nonnal the ncxt day. When comparecl to the 
control group. there wcre no treatment related effects on body weight of birds dosed : ~ t  the 292, 
486, 810, 1350 and 2250 mg a.i./kg levels. All birds gained weight during the 14 day test period. 
Mean weigl~t!; increased by 3 to 6 grams in control birds and 4 to 14 grams in test bir'ds. 
Likewise, ttici-c: wcre also no apparent treatment-related effects on feed consumption at any of the 
dosage levels cestcd. 

Since there wa:; only a single mortality, it was not possible to calculate the LDSo. The LDSo value 
was determirietl to be greater than the liighcst dosage tested and the no-observed-effect level was 
determined Ihy dctailed observations of the birds during testing. 

The acute o ~ a l  LUSo value for northern bobwhite exposed to Resist at a single oral dose was 
determined to i-~c greatcr than 2,250 mg a.i./kg body weight, the highest dose tested. The no 
mortality le\,cl ancl the no-ohserved effect level were 1,350 mga.i./kg. 

MRID 467082-08 Aviurl Dirl(try l i ~ x i i i t y  Test 

The test organlam was no[-them bobwhite (Colirzus virgirriarlrts) chicks which were 10 days of 
age and appcai-ctl i n  good health at test initiation. Northern bobwhite chicks ranged in weight 
From 21 - 25 ::ranis and wcre hatched from the Wiltllife international flock. All birds were fiom 
the same hat;:l-t, pen-reared and phcnotypic:~lly indistinguishable from wild birds. Birdls were 



assigned to five test groups and one control group. Each treatment or control group contained 10 
chicks and tl.it: control group contained 30 chicks. Birds were housed in brooding pens and 
throughout ;I,. clirnation and testing, birds were allowetl access to game bird ration and water ad 
lil~i!iit~t. 

Test diets w c ~ c  prepared by mixing the test substance tlirectly into the game bird ration. Dietary 
tcst conce~~trir~ions were cor-rccted to 100'%~ a.i. based on the purity of Resist. Nominal dietary 
tcst concentralions were 0,  562, 1000, 1780, 3 160 and 5620 ppm a.i. Resist. Samples of the test 
diet wer-c ;~nalvred for concentration and homogeneity of test substance in the diet at Day 0 and 
Day 5. 

Test birds ue ie  housed indoors in broodirig pens with lloor space of approximately 72 x 90 em 
with ceiling licight of 23 cm. The walls, ceilings arld tlool- of the pens were wire mesh with solid 
metal wall?,. During the test, each treatment group was assigned two pens that contained five 
chicks each. i31c control group was assigned six pens that contained five chicks each. Chicks 
wcre acclirnaieil for 10 days, exposed for 5 days and post-exposure observed for 3 days. Birds 
were inaintriiiiecl in brooding compartments at 38.4 1.8"C. The photoperiod was I ti hours 
light/8 hour-s LIZII-k during acclimation and throughout the test. 

Following (.losing, multiple observations wcre performed on Day 0. From test initiation until 
tcrminatioi-I. a i l  birds were observed at least twice daily. A ~eco rd  was maintained of all 
inor-tality, sigi;s of toxicity and abnormal hehaviol-. Body weight was measured individually at 
tcst initiation, the end of exposure on day 5, and at test termination on day 8. Average feed 
consumptic~n was determined by pen for the exposure pertod (Days 0-5) and during the post- 
exposure c)l~scrvation period (Days 6-8). 

Diet analyses ir~dicated that none of the control samples showed the presence of Resist. Diet 
samples coticcted fr-om the 562 and 5620 ppm a.i. test concentrations were analyzed for 
homogeneitv. Means and standard deviations for the two test concentrations were 5? 1231.3 ppm 
a.i. and 521'7i1267 ppm a.i., respectively. Samples collected during the test to verify test 
substance co1ii:entration fol- the 1000, 1780 and 3160 ppm a.i. diets had means of 86;' ppm a.i., 
1459 p p n ~  xi, and 2836 ppm a.i., respectively. These values represented 86.7, 81.0, imd 89.8% 
of nominal coiicentrations. Analysis of diet samples collected from feeders after benng held at 
ambient terrlpcrature for 5 d;lys averaged 86.6'%, 99'30, 106%~) 102% and 108% of the Day 0 
values for t l ~ r  562, 100, 1780, 3160 and 5620 ppm a.i. test concentrations, respectively. 

There wci-c ni, mortalities in the control group. One control group bird was noted larne; 
otherwise. ;d l  control birds were nom~al  in appearance and behavior- throughout the test. 
In atlditiot?. there was one bird with an ankle lesion attributed to toe-picking that was bandaged 
for the rcrnc~ir~dcr of the tcst. All other control birds were normal in appearance and behavior 
throughout the test. There were no mortalities or over-t signs of toxicity noted in the 562, 1000, 
1780, 3160 arid 5620 ppm xi. Resist treatment groups. At the 562 ppm a.i. test concentration, 
three birds cicvclopcd lesions from toe-picking and one bird in the 3 160 ppm a.i. test 
conccntratiorl had a leg fracture on Day 5. None of these injuries were treatment related. All 
other b i r d  Lvt:re normal in appearance and beh;lvior. 

When compared to the control group, the]-c were no treatment related effects on body weight of 
birds doseti 21 the 562, 1000. 1780, 3160 and 5620 ppm a.i. Resist test concentratinr~r;. All birds 



gained weight (luring the 8 day testlobservation period. Mean weight increased by ;!2 grams in 
control birds .ind 21 to 22 grams i l l  test birds. Likewise, there were also no treatmeni-related 
effects on ic.t.tl consumption at any of the Rcsist concentrations ~ested in the diet. 

Since there ivi:r-c no mortalities, i t  was not possible to calculate the LDm. The LDSo value was 
dcterminetl lo be greater than the highest dosage tested and the no-observed-effect level (NOEL) 
was detel-rnincd by detailed observations of the birds during testing. 

The dictary I~.i:50 value for. norther~i bobwhite chicks exposcd to Resist was greater than 5,620 
ppm. the histicst concentration testcd. The no-mortality concentration and the no-ob:jerved effect 
(NOEL) coix:ir~tration wcre both 5,620 ppm a.i. 

MRID 467082-09 Airtrl~~ticrrl Methoditvinrr Drc,~ 

A stock sol~.~tion oSKesist was prepared ant1 serially diluted i n  HPLC-grade bottlcd water. Avian 
diet (game l h i ~ i l  ration) was f'ortificd at 60.0 and 6,000 pg a.i./g. Ten grams of each test die1 and 
control dict (iio Resist) wcre placed in French square bottles. HPLC-grade bottled water was 
addcd to ea1.11 sample. Samples wcre sonicatcd and allowed to sit undisturbed for 10--15 minutes 
to allow fine par-ticles to precipitate. To a second set of bottles, ImL of isopropanol,'l-I2S04. 
T~imctliylsilyEiiazomethane was added to cach sample and the bottles were stoppered and 
allowed to 1c:i1:1 for appr-oximately I0 mminutes. All samples were adjusted to final volume with 
isopropanol arid transferred for- analyses by GC/ FPD (Hewlett-Packard Model 5890 gas 
Chi-omatogi-a[~h, Flame Photometric Detector opcrafed in phosphorus mocle). The LOQ for the 
method vei.ri'ication analyses in avian diet was set at 33.4 pg a.i./g based upon the product of the 
concenlratic~n of thc lowest calibl-ation standard (0.05 mg a.i./L) and the dilution faclor of the 
matrix blanlc s;rrnples (667). One reagent blank and 3 matrix lanks were analyzed coricur~ently 
with thc vesific:;i~ion set. Calibration cul-ves were pr-epared from external standards 01' Kesisil.. 

Analysis of;lv;an dict (ganie bird ration) for-tificd at 60.0 and 6,000pg a.i./g with a sl.ock solution 
of Resist re:;ui~ed in mean percent recoveries of 84 and 94%, respectively. One reagent blank 
and 3 1natri.t Ill;~nks were analyzed to determine possible interferences. No interferer~ces were 
observed at 0 1  above the LOQ (33.4 pg a.i.1g) during the sample analyscs. 

The method clcvcloped by Wildlife Internalional for analysis of Resist i n  avian diet was verified 
at concentrations of 60.0 and 6,000 pg a.i./g. The overall mean lecovery was 87.4 t 15.16 %# 
(RSD= 7.0.'; 51) 

MRlD 407082-10 Elo~rey Ber Acute G~rrttrct Toxocrtj~ rr.rr 

The tcst organisms were thc honey bccs, (A[J~.s rrlellijierc~) obtained as young adult worker bees 
from the University of Maryland hives. Bees were collected from hives the day of the test and 
held i n  a scri.cricd box supplied with a 50% sucrose solution. Bees i n  the holding box. were 
immobilizetl \uirh nitrogen. impartially distributed, dosed with the approp~iate dosing solution 
and 20 doseii l)ccs wel-c placed in the appropl-iate test chambcr. Three replicates of each dosing 
solution weic i~zstetl. Dosing solutions were prepared by mixing Resist in reverse osniosis water 
or acctone to gcnerate doses of 13, 22 ,36 ,60  and 100 pg a.i./bee. Positive controls were 
prepared by tliisolving din~cthoate in acetone to produce dosing solutions of 0.05, 0.10 and 0.30 
pg dimetho;~tclhee. Bccs in the tcst substance, positive control and solvent control groups were 



dosed by atiniinistering a 2 p L  droj~let of the appropriate dosing solution to the abdomen or 
thorax of e;lcli hcc. Negative contl-ol bees were handled identically to bees in the treatment and - 
control groi~p:; but wel-e not administered any test or control substance. 

During the its!, bees were maintained in perforated stainless steel cylinders approxin-lately 9 cm 
in di;l~llctel' hy ') cm high. Each end of the cylinder was covered with a plastic Petri clish. An 
invel-ted 20 nil, glass vial containing 50% sucrose provided an adlibitun~ food sourc:i: to the tcst 
bees. Test cliambers werc maintained at 26-2S°C with a relative humidity of 56.774% in 
continuous tl i~~kncss during the test, except during periods of dosing and observation Bees werc 
obscrvctl at '91. l lh ,  24 and 48 hours after dosing. 

Results of thc contact test with Resist are presented in Table 1. Mortality at the end of the test 
ranged fo rn~  3 to 1570. Tlie mortality was 8% i n  the negative control and 7% in the solvent 
control at tcst termination. There werc no treatment related effects in the test. Based on the 
results, the 48--llour LDsofor honey bees exposed to Resist was determincd to be greater than 100 
pg a.i./bee 

The 24-hou~ I , L ) S O  value for honey bces exposcd to dimethoate was determined to bc 0.139 pg 
a.i./bee witli :I 95%) confidencc interval of'0.122 and 0.161 pg a.i./bee indicating the )test methods 
and p r o c c d ~ ~ t e s w e ~ e  valid for detcl-mining contact toxicity to honey bces 

Tlie 48-hour acute contact LDSo value for honey bets exposed to Resist was determined to be 
grcater than 100 pg a.i./bee. Therefore, Kcsist was classified as relatively non-toxic to honey 
bees acco~.~iirlg to the toxicity categories of Atkins. 





limits fol- t l~c  ktctive and inea ingrcdients are within ttlc OPPTS-recommended range::;. There is a 
discrepant!; Octween the identity of the beginning materials and the description of the materials 
used in thc production process. Quality control procedures for the production process were not 
discussed, :Inti ihc product packaging was not described. No impurities present at a concentration 
>0.1 %I w/w ; I I C  expected in the product. A fivc-batch preliminary arialysis was provided for one 
of'thc beginrlillg materials, but must instead be provided for the end use product. Adtlitional 
explanatioli of the enfoi-ccrncnt ;rnulytical mcthod is needed. The physical and chemical 
characteristic?, were adequately ;idcl~~csscd. cxcept that results for storage stability and corrosion 
charncteristlc% tests wcrc not provided. 
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