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Introduction

The registrant wants to amend the label by addingV

uses on peaches and sour cherries. This is a re-. o oo

submission. : o

See previous reviews of 677-313 (6F1749, peaéhes and“;;
cherries and 6F1799, soybeans) dated April 27, 1976 .

and June 22, 1976. : ; LI
Acéeséiqn number 096074.

pirections for Use

Peaches

Apply 3/4 to 1 1/8 1b. ai per 100 gallons of water
not to exceed 5 5/8 1b ai/A/application. Repeat
as directed.

Sour cherries

Aprly 9/16 to 1 1/8 1b ai per 100 gallons of water
not to exceed 11 1/4 b ai/BA/application. Repeat .

as directed. v

Do not apply within 7 days of harvest. Apply oy
ground equipment only. Do not graze treated areas.

Do not reuse empty container. Destroy by perforating,

crushing and burying or discarding in a safe place..
Do not apply where runof<f or when drift may occur.
Do not contaminate water with waste disposal.

This product is toxic to fish.

piscussion of Data

The registrant has responded to RD guestions in thé

August 3, 1977 letter and has submitted the new data -

listed below: . -
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3.2
3.2.1

- 1. Effect of Chlorothalonll on Populatlons of

soil Mlcroorganlsms
2. The Effect of Chlorothalonll on SOll Mlcroflora

3. Effect of Chlorothalonll on Soybean;
Nltrogen Fixation -

4. Biodegracdation of Daconii 2787

This data is submitted as an amendment to the original
reglstraglon application of February, 1976 (PP 6F1749).
Sez our review of 6F1749, reg. #677-313 dated

april 27, 1976.

Data review

The registrznt's responses to RD guestions as posed
in point 6 of the August 3, 1977 letter, satisfactorily
resolve those guestions.

Effect of Chlorothalonil of Populétions of Soil
Microorganisms (page J - 239)

In vitro and in vivo (soil, tomato foliage) evalua-
tions of chlorothalonil effects or soil microbes
were done.
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E Results
; 1.; ‘ o 'In Vitro Fungicide Bioassay S o
: Fﬁngiciae~ , : %'Inhibition of MycélialﬁQrOWthb(l)
SR B  As By  Rs(2)
) * ©  Chlorothalonil | 85 :65 | 39 ; 70
Captan ' o1 73 56 66
Cypcex 71 93 89 22
Benomyl ' 100 47 19 100
(1) Concentration = 100 ug active ingredient/ml
medium. ) ‘
. (2) Assay organisms:
i Bc = Botrytis cinerea; As - Alternaria solanl,
% Py = Pythium sp.; Rs = Rhizoctonia solani
§ 2. . Soil Funglclde Bioassay
! - ) Control of Rhizoctonia solani Seeallng Dlsease
; Funqici§g_. $ Healthy Seedlings (1) (2)
: Dosage-Pounds Per Acrek
e 32 16 3
| Chlorothalonil 50 37 13 0
Benomyl 100 100 100 94
PCNB | 94 75 47 . 13

(1) Host: Phaseolus aureus

(2) Uninoculated pontrol: 100% healthy seedllngs
Inoculated control: 0% healthy seedlings
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In Vitro Bactericidal Activity of Chlorothalonil -

- S T Inhibition 5
' Lo Concentration -ug/ml .
Organism o - 800 64 ’
Erwinia amylovora | 1. o -
Xanthomonas phaseoli | _ | 0 -
Escherichia coli | 0 0
Salmonella gallinarum - 0
- Salmonella cholera-suis - 0
Streptococcus faecalis = . - 0
Staphylococcus aureus 0 0
Control of Xanthumonas vericatoria on Tomato Foliage
2 Disease Control |
Spray Concentration - ug/ml
1000 200 100 50 25
Chlorothalonil o - 0 0o 0
Agrimycin - 93 70 66 63
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Reductlon of Blologlcal Act1V1ty of Chlorothalonll ﬁﬁli
~ With Montmorlllonlte Clay (1)

Amenomeht | j i’:\ hf;h % Inhibition of Geymihehion
Chlorothalonil - 1 ug,/ml - e 90 -
Montmorillonite clay 1000 ug/ml ‘0"

Chlor. 1 ug/ml + clay 1 ug/ﬁl ) 84

Chlor. 1 ug/ml + clay 10 ug/ml 78

Chlor. 1 ug/ml + clay 100 ug/ml . | 47

Chlor. 1 uy/ml + clay 1000 ug/ml _7 0.5

(1) Percent inhibition of germination of conidia of
Alternaria solani on potato dextrose agar amended
as indicated. Incubated 4 hr. at 27° C.

Conclusions

1. Chlorothalonil becomes biologically unavailable through

binding to clay particles at rates of 1 part
. chlorothalonll to 1000 parts clay. '

2. The 7 bacteria tested consisted of 6 human pathogens
not normally found in the soil : ;

3. There was no con51stency in the parameters tested
and observed so we could not compare results.,'~ .

4. This study does not satlsfy our requlrements for
a study on the effects of chlorothalonll on 5011
A mlcrobes because.

a. He do noz know the concen*ratxon in -b a1/A k
represented by 100 ug ai/ml medium in the
chart tltled In Vitro Fungicide Bloassay.




b. The studies on the control of Rhizoctonia
sclani and on Xanthomonas vesicatoria employ
plant pathogens which is unsuitable.

- c. The chart on bactericidal act1v1ty of
chlorothalonil on 7 bacteria includes 6
human pathogens which is unsultable.

d. We do not know the equlvalent ib al/A o
- concentration represented by 1 ug chlorothalonll/
ml potato dextrose agar in the chart titled
Reduction of Biolcgical Activity of Chlorothalonil

With Mortmorillonite Clay.

5. BAn example of an acceptable protocol is given in
the recommendations.

The Effect cf Chlorothalonil on Soil Microflora (page
J—-246)

aAbout 50 grams of sandy loam soil (62% sand, 31% silt,
6.8% clay, 3.2% OM, pF = 6.7 and 1/3 bar moisture =
25.9) was fortified with cold chlorothalonil to 20 ppm.
Distilled water was added o 90% saturation and the
flasks were sealed and incubated at 28° C. Samples
were taken at 45 and 90 days and ihe soil was analyzed
for parent chemical at 55 days. :

o
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Effect of Chlorothalonil Soil Treatment on
Colony Counts of Seoil Mlcroflora -

Colony Formlng Units Per Gram X 104**

. , At 45 days ; At 90 days _
Medium Control + Chlorothalonll Control ot Chlorothalonll
" Total
Bacteria ' ‘ ‘
KH* l630(230)a '920(99)a : 800 (155)C . 1090(335)C
TA 1440 (650)P 710 (366)P 1250(573)3 1500(784)9
Actinomycetes _
Sca 66 (8. 5)h | 74 (48)h 90(10.5)4 100(15)4
REA 4.4(3.6)h 4.3(4.9)B 7.8(5.3)¢ 11(4.5)¢ |
Fungi i
RBSF 7.0(3.3)9 5.9¢(2.1)9 4.5(2. e)h -~ g.2(2.71)b
MAF 17.0(7.9)€ 10.3(4.5)¢ 12.6(2.4)1 12.0(8.0)h
V-8 14.7(5.0)P 7.7(4.7)0 17.3(11.7)* 12.6(6.4)F

'The agar media used to enumerate the soil organisms '

were grouped as media specific for bacteria,
actinomycetes, and fungi. Accordingly, the follow1ng
codes were =stablis:ied. For bacterial madia:

KH, general bacterial count medium (Xado, 1970},
and TA, trvptose agar for total aerobic bacterial
counts (Kolacz, 1970). For actinomycetes media:
SCA, starch caseinate agar plus antibiotics,”
selective (Williams, 1965), and RBA, rose bengal .
agar plus antibiotics (Williams, 1965). For

fungi media: EBSF, rose bengal agar (Martin,
1950), MAF, malt agar plus lactic acid &nd -
antibiotics (Difco manual), and V-8, tomato juice
agar plus antibiotics (Papavizas, 1959). :
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** Values shown are mean and standard deviation (1n
parenthesis) calculated from agar dlsh counts as
described.

Treatment versus control mean value: for each .

specified period (days) and. growth medium are

significantly different at or greater than the
following confidence limits calculated accordlng ‘

to t-test for sample mean of unpalred varlafes.

& = 99% e = 70%
b = 95% £f = 60%
c = 90% g = 50%
d = 80% h = not significantly different

Conclusions

1. This study is unacceptuble for the following
reasons:

a. The soil samples were incubated in sealed
jars for 45 days before the first sample was
taken. During this time conditions most
probably charged from aerobic to anaerobic
with a resuitant change in microfloral
populations present.

"b. Sampling should be done several times during
the first week of the experiment and weekly
thereafter in order to see any initizl
population suppression and recovery.

c. The experiment should be run so the identity
of the micrcbes affecied are known, such as
testing effects on »ure ¢r mixed culture
p0pulations of representative soil microorganisms.

3. What antlbeotlcs were added to the growth

- media? . e .

2. An exanple of an accepcable protoco* 1s glven in

the recomrendatlons.e

-
& i

Voo
L F e



e

S e 85,

e s R e o

e
e

L2

-9 -

. mffect of Chlorothalonil on Soybean Nitrogen Fixation T

(page J-253) o -

Soybean plants, grown from seed innoculated with,“

~ Rhizobium japonicum, were subject to an acetylene -

reduction assay ¢t the mid pod filling stage. At .
this stage the aerial portion of the plart was - .. .
removed and the soil and root mass treated with

Chlorothalonil by soil drench to 0, 2, 4, 20 or 40 ppm.
-Assays were run 1l day priomn to treatment and 1 and b
r : o

8 days after treatment.

A parallel test was run in which soybeans were planted
in soil fortified at 0, 2 and 5 ppm chlorothalonil,
and then subjected to an acetylene reduction assay -
at the early mid pod f£illing stage. : . ;
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uwmmmoﬂ of Chlorothalonil on mowvmms.zwﬁaomma Fixation 4

Activity (Acetylene Reduction Activity)*
(Soil drench at soybean Swmawom.mﬂm@mv

4 mole. CpH,/Hour/Plant

" One Umw,mmwow;u OWHOnOﬂwmweswp. © One Day After - Ratio 8 Days meWH ;p» wmﬁMoAﬁ% _
to Treatment .= Treatment ppm : Treatment B/A - Treatment . c/Aa
19.34 £5.54 0 20.78 + 7.19 1.07 20.24 + 3.66  1.05
14.02 + 3.68 2 | 19.09 + 6.02 1.36 §5.73 + 3.71 . 1.12
13.62 + 7.52 VR 16.27 + 5.97 ©1.19 ,.E.ﬂ.ﬁ 2.80 1.15
wm.wm H,w.wm ._  ; . 20 | : 21.09 + 7.09 1,32 14.75 + wwwo,,u o.wm
15.42 + 5.81 <.. 40 18.46 + 3.53 1.19 K.E + 1,03 0.92

!

,_m”V . * Data are presented as u mole CyHg/hour/plant.

To estimate ug N2/hour/plant, use CyHy:Ny ratio of 3.0 (Hardy, et al, 1968).
For example, .in column A, 19.34 u mole CpHg/hour/plant = 180.51 ug zN\woaH\ﬁHmbﬁ.
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2. Effect of Chlorothalonil on Soybean Nitrogen Fixation .
Activity (Acetylene Reduction Activity)*

(soil incorporation prior to planting)

Estimated**

Chlorothalonilb' ‘ ,
{ppm) u mole C2H4/Hour/Plant ug N,/Four/Plant
0 61.12 + 15.17 .570.43 + 141.58
2 \ 99.79 + 38.45 931.34 + 358.85
5 85.78 + 34.36 ~ 800.58 + B8
o £ 0%

* Data are presented as Umole C2H4/hour/p1ant.

Assay was carried out when soybean plants were at
early mid-pod stage. ‘ :

+* N. was estimated by theoretical conversion factor of
3°moles CyHy:1 mole Ny (Hardy, et al, 1968)

Conc.usions

1. This was not a study on a free-living nitrogen
fixing bacteria but on the symbiotic relation-
ship of Rhizobium japonicum and the soybean roots.

2. . We need an assay of the acetylene used in thnis
acetylene reduction assay since some impurities
are lethal to soil microbes.

3. Hcw old were the plants durirg the experime:xt?
What percent growth have the roots actained at

this point?

4. Wwhat were the results of thé soil assay (described
on page J-257) substantiating the theoretical =~
- chlorothalonil soil concentrations?

5. An exanmple of an acceptable protocol_ié_given inf
the recommendations. -

ok
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Blodegradatlon of DACONIL 2787 (page J—264)

Our evaluation of 677~ 313 (6F1749 dated Aprll 27, 1976
(p. 15) states that this study was reviewed and - ' =~
accepted August 6, 1971. ‘We will! not review or valldate
thés study per Dr. Rogoff's memo of AugustklZ 1977.

Conclu51ons

In response to RD letter of August 3, l°77 (6F1749,
reg. no. 677-313, peaches and cherrles), the 3
registrant has sugmleted new data, previously reviewed
data, and has referenced previously rev1ewed data in
responding to our questions. .

The evaluation of the new data ( the 3 microbe studies
reviewed in 3.2.2, 3.2.3 and 3.2.4 above) allows us

to conclude +hat the studies are unacceptable. See
the recommendations bel w.

The registrant's responses to RD questions as posed
in point 6 of the August 3, 1977 letter satisfactorily
resolve those questions. ‘

We note the data gap of a fish accumulation study.

‘Below are the conclusions of several past reviews of

chlorothalonil. Note that per Dr. Rogoff's memo
to Mr. Campt dated August 12, 1977, -we did not validate
the data from which the conclusions were drawn.

July 15, 1971 evaluatlon
1. Laboratory Test

The petltloner shcwed that Daconll 2787 degrades
rapidly in contact with soil to DAC 3701 .and .
unextractables. However, in many instances the” e
identity of the soils were not given or their ;
composition. Therefore, the major factors that .
. influence DAC 2787 dissipation could not be
‘totally assessed. Although it was demonstrated

g
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that temperature, organic content and moisture

content effect the rate of degradation of DAC 2787j

no conclusive relationship could be established
to show which had the greatest effect on degradatlon

in. different type soils. Also, analysis of DAC

3701 was not made. The soil pH had no apparent:
effect on the degradation of DAC 2787 in Lismore’
silty clay loam. Since this data is limited to «
one type soil, it would be difficult to ]ustlfy an
extrapolation of thls conclusion to other type
soils.

Additional data are needed on other soils to
establish conclusive or a reasonable relationship
that pH does not efFec the degradation of DAC-2787
in soil

Field Test

The degradation rate of DAC 2787 was evaluated at 3
separate locations under field conditions. It was
determined that DAC 2787 degrades rapidly *n )
soil; leaches poorly and lacks mobility thvough
the soil tected. These tests did not include

DAC 3701. The degracdation rate of DAC 2787 in
field test correiates well with laboratory test.
However, inadequate soil descriptions in terms

of physical and chemical characteristics and the
lack of identificat_on of soils preclude the
establishment of meaningful relationships and
interpretation of the results.

The soil sterilization study'indicated'that sterils
soil prolong the persistence of DAC 2787 in soil.

The test on volatilization effectively demonstrated
that DAC 2737 was not losi by volaulllz¢t10n.

Refer to thls evaluatlon for addltlonal conclu51on
on anlmal metabollsm, p ant metabollsm, etc.,("
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August 6 1971 ' [;r

On 7/28/71 they responded to our questlons pertalnlng
to leaching of DAC 3701. ; } S
An evaluation of their 7/28/71 reply from Dr.- flsler
did not allow chemistry to- conclude that "r851aues of
DAC 3701 cannot reach the water table."”

Field data submitted in the 7/28/71 respond was for
muck soil only. Leaching is minimal in this type of
soil since it has a high exchange capacity.

- Degradation of 3701 in clay and loam soils is slow .

enough 1o allow significant leaching in these types

Also, these data were obtained under drastic condltlons
(incubation at 35-37° C).

Therefore, we must assume from data supplied chat
Daconil rapidly breaks down to 3701 Wthh rapidly
“eaches but slowly degrades.

We reguest a reevaluation by Dr. Cueto of this petltlon'
on the basis of possible low level re31dues resulting
in shallow well water suppiies.

If the possibility of low level in water does not re-
present an impediment to registration, chemistry is in

a position to discuss test protocols aimed at evaluating
the rates of leaching and m>gnitude, if any, or ground
water contamination.

It is not ant101patcd that well water levels wov‘d exceed

0.- ppw. It should be noted that tolerarce of up to
15 ppm have been allowed i~ crop material. This
tolerance includes DAC 3071. :

‘April 27, 1376 evaluation

Daconil does not leach:; it has a half life of less
than 30 days. Therefore, no problems are ant1c1pated
with regard to the persistance of- parent Jdaconil.
However, the princ 1p1e degradation product DAC ?701 1s

b
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extremely persistent (no dissipation of th;s product

was seen within 90 days). DAC 3701 leache > significantly
in many types of soil. Both Daconil and D“C 3701 are
stable to hvdrolysis. Deaconil is stable to photo-
degradation in solution and on surfaces. DAC 3701 is
stable to photolysis on surfaces.

a in soil is guite long .

) ays. The limited studies submitted seem to show
tha tne 14~ is ir the form of extractable residues.
rl
ot

-~

1f life of total 14.
s

v, for other applications we will need rotatiocnal
ata to assess this apparent hazard.

%3

No rota:

ic submi ted as it is not
gerane tTo

pDaconil shows a platean bicconcentration of 200 x

edible and 3602 ¥ in viscerazl tissué; 509% is eliminnted
frar btwo wesks exposure to clean water. DAC 3701

chowed Tfish mort:lity (187 at .6 ppm; at lowerx coa-

centrations bioconcentration plateaued at 50 x

edible, 250 % ncnedibl:a.

DAC 3701 - {4~hydrory-2 2,%,6~-trichloroisophthalenitrile)
i3 fermed in soil, cow milk and tissues, under pH 5

7 and ¢ {(major) hydrolysis and undex photcoclysis.
DSwl922l~(?-cyano»z,é,5,G—tetrachlorcbenzaﬂidc) is
formed in soil and under pR 5, 7 and 2 (majcr)
hydrolysis.

Recommandat ions
we-do not concur with the proposed new uses.
The 3 new microbe studies, submitted in response to

point 5 of the August I, 1977 letter, do not satisiy
our re cu;rcments as follows:
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5.2.1

The study titled "Effect of Chlorcthalonil on
Populations of Scil Microorganisus" is not adequate
since

1.

We do . not know the concentration in 1ib ai/Aa
represented by 100 ug ai/ml medium in the chart
titled In Vitreo Fungicide BRicassav.

The studies on the —zontrol of Rhizoctonia solani
and on-¥anthomonas vesicatoria employ plant
pathogens which is unsuitable.

Tihre chart on bactericidal uctivi+y of chlorotha-
lonil on 7 bacteria includes % human pathogens
which is unsuitable.

We do not knew the equivalent lb ai/A concentration
reprecented by 1 cn7010+1alﬁu*3/m potatoe
dextross agax chart titled Roduction of
Bioclogical .o of Chlorcthalonii With Mont-~
morillionite (I

An examplc of an acceptable protocol is below.

Effectsz of Pesticides on Microbes

Data on Effects cf pesticides on microbes are
obtained from SChui s of effects on microhkial
functions or wmicrobial peopulations. Studies orf
effects on microkbial function constitute & more
éirect apvroach, and are preferrcd to stugies of
effects on populations. Some effe ‘ts cannot be
measured directly and populations studies mav

:be the only recourse. When tl.e functicnal approach

is caoscen, the eifects on nitrogen fixation,
nitrification, cellulose, starch and protein
degradation are required. When the populaticn
approacn is chosen, efiects on pure or mized

culture populations of representative microorganisms
from soil or obtained from culture collections are .
reguired. Appropricte corganisnas include free-
living nitrogen-fixing bacteria and Llue-green

algae such as Azoctobaciter, Colostridium and

/7



Nostoc, and nitrifers such as Nitrosomonas and
Nitrobacter. For cellulose, starch, protein and
similar degradation include at least one each of

soil bacteria, actinomycetes, and ;- ds such as
Bacillus, Pseudcomonas, Arthrobacte  Zellulomas,
Cytopuga, Streplonyces,. Penicilli- Flavobacterium,

Trichoderma, aspergillus, Chaetomiun, aud Fusarium.

Animal or plant pathogens and indicators of fecal
pollution are unsuitable.

Information on organism identity and mwedia must
be suppliecl. Organisms used as indicator must

be identified by Linnaean name as well as common
name. Cultures of microcrganisms obtaired

from collections must also be identified by
collection code number3; Other sources of micro-
organisas must be descrihed. Photograpiiic

eviden-e for claimzd pure cultures not derived frow

collections must be submitted. Standard main-
t+enance and test med.a must be identified anc
other media identified and drscribed. '
Since the study most 32X bly cannot be nade
acceptable, it should be repeated according to
the apove protocel. :

sha

tudy titled "The Effcct of Chlorcthalonil on Soil
flora® is lacking since '
The so0il sanples werse incu! -4 in sealed jars

for 45 days before the fir: = -ample was taken.
During this tinre conditinone wost probably

changed from aerobic to anaerobic with a regultant

change in microfloral populations present.

campling shou’d he done several times during the
first week of the experiment and weekly thereafter
in order to record any initial population sup-
pression and recovery. '

/3
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3. The experiment should be run so the identity of
the microbes affected are krown, such as testing
effects on pure or mixed culture populations of
representative soil micrcorganisms. (See the
sample protocol).

4. What antibiotics were added to the growth media?

5. Since the study most probably canint be mace

accertable, it should be repeated .ccording to Lhe
above protocol in 5.2.1 paragraph 5.

tled "Effect of Chlorothalonil on Soybean
fol] is not acceptable since

his was not a study on a free living nitrogen
x*ng bezcteria but ¢ the symbiotic relaticnshi»
Rhi~obkium japonicum anra the soyhean roots.

H\‘-'

2. We need an assay of the acetylene used in this
acetvlene veduction assay since some impurities
are lethal to soil microbes.

3. How cld were the plarts during the experiment?
What percent growth have the roots attained at
this point?

4. What werce the results of the soil assay (described
n page J-257) substantiating the theoretical
chlorothaleonil soil concentrations?

5. S&ince the study most probably cannot be made
acceptable, it should be repeated according to the
above protoccl in section 5 2.1 paragraph 5.

The registrant's responses to RD gquestions as pce in

point & of the August 3, 1977 letter, satisfacto.
resolve those questions,

/7



5.4 We note the data gap of fish accumulation studies.
5.5 Other uses may require additional environmental

chemistry data.

5.6 Per Dr. Rogoff's memo of Rugust 12, 1977, previously
reviewed data is not bcing rereviewed or validated
at this time.
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