ot arnier

Traple rincse or edquivalent Then offer tor roeturn
to marm! . trarer tor recycling or reconditioning, or puncture and
drioporse oo aosanitary indt Pl or by other procedure:s
approved ey ctate and YTooal o gathor it v
ot e Poramnor oprlla, erte s, follow all precautions andicated
crothn el and clean up oammediately . Take special care o
ECTEI ! Caliiiat o il cqgquapment and racilicles during Cleaniuap
arid o o0l ol want e, In the cvent ¢t a4 major op1ll or acoeg
et ot et CIBASGRIGY for assictan e at 919-292-7100 day or
N1
Adgricultur ol Divisieon
CIBEA-GEICY Corporation

Grecenchore  Jlarth Carolina

ClBA-CETOY

CGA TLLI20
({LABELD -4 - OT/DINCNC/F3)
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June 15, 1988
Pevioed Movember 4, 12858
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EPA comment .
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Me, Carolvr Pussey
Ciha—e iy (omperarion
PO, Dox 1R3MD
Creenshore, Y0 4G

QA Yoot :

Arcreirents - Eevised draft ranufacturing-use latels
indicating end-use patterns to be supported by data:
At alrerds, blueberries, Chinese cabbage (Bok choy),
Chirese rustard, Chinese radish, eqgplant, sugarcane,
mushroom houses, and zucchini; Delete pinto beans,
soyheans, and white beans: Specity crops with permitted
aerial application, seed treatrent, anl greenhouse use;
Subrit associated Technical Tulletin

Stahilized NDlazinon MG-8 Insecticide

FPA Fr 7. M. 100-524

Starilizerd Dlazinon Concentrate Mo, !

UPA ea. tin. 100-577

Your suhmission dated Decorber 20, YopP

Mear Mo, Pussey:

The amerdrents refermed to above, subhmitted {n connection with
reagigtrations uler the Federal Insecticide, FPungicide, and Rodenticide
Act, are accentahble. The following mevisions/cormections should be made
hefore actual rrinting of the finished labels:

1) In tlx listine of acceptahle endl=-uss pattemns, terrestrial

2)

focx! crops paracraph, make che following revisions:

a) As noted in * e Mgency's letter dated hovermber 17, 1988,

speecify “(including acrial application)™ after tomatoos and
walnuts, it you intend to support that method of application
for there crops, as you havw indicated in previous correspomience.

b) As rotart in the Agancy's letter dated November 17, 199§,

ald "(inciuling greenhouse )™ atter eagplant armd zucchind.

In the listino ot accentable end-use patternsg, "on the following
animal s paragraph, a¥! & corma between "cattle (non-lactating)”
ancd "glyop®,




)

) The agenciated Techaical alletin, as you are aware, wan poonarod
come tire Ao (& cororttt Jdate of 1072 appwars on the tirst paoda)
ary?! neods urdar ineg, frene other revisions, v eyre to dalete
Tetorence to thoe use oo o nematicide or against forest infects, you
Ay wish to include Doyl ® ac a trademark, the toxicology, metabolisrm,
and dexiradat ion ccctiona should meflect current stuldy results (it s
rotecd that thero are o telereneces to any potentially texic irpurities
wach may be novcent ) as o meportoed in the scientitic literature), the
current addrera ant obous number should e given tor cpergency medical
inforraticn, the o tirag o0 tolerances should be curront up through the
tast {ssuares (e Ca'ish), the cron listing should e tevised to
reflect only sigpovorteat use jatterns, the crop application rates sheuld
e vevisod to refloct the proposed new rates which will appear on
your revised envi-pse lotele to e submitted in February 1989, and the
praduct availabhility 1isting should include your current jroducts.
The Aoency is starnpiney the Techoical Bulletin "Accepted with Corments”
at this time, understanting that it will take longer to prepare and
aubmit such revisions to the Technical Bulletin, especially the coop
rocormendations section, than to prepare the finished praduct latwls
with the revisions inlicated in iterms 1 and 2 above.

Stampex! conies of tree 1abwle anel associated Technical Bulletin are
enclosed for your mecortte, Please aubmit tive (5) copies of the tinisped
Tats 1o (Mepring the: Atwrsv-rent ioned revisions), prior to release tor
S irevnts bWbhen avajloanhle ot o lopeoer than € ronths), please submit
tive cvpdea of o orevice! Teebnies) Balleting, which may b in draft teg,
for Nwnoy Teclew,

Sincerely yours,

Ceorage T, LaFDcca

Procduct Manager (15)
Insecticide-Rodenticide Branch
Feaistration Division (TS5-767)
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DIAZINON™ INSECTICIDE
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stuay:

There were no maliormations or

adverse effects on reproduction.
c. 43-week ora! administration to

dogs:

4.3 -53 mg/fkg/day (in terms of

active ingredient} of Diazinon 25W."

There were no elfects in any of the
parameters examined except cho-
linesterase inhibition.

d. 106-week oral adminisiration to
monkeys: 5.0, 0.5, 0.05 mg/kg/day
(in terms of active ingredient) of
Diazinon 50W, There were no ef-
fects in any of the parameters ex-
amined except tfor cholinesterase
inhibition at 5.0 mg/kg/day.

Touxicity to fish and wildlife
LCso ppm aclive Exposure

Species ingredient period
Mallard duck 900 S gays
Bobwhite quait  68.0 7 days
Rainbow lrout 04 96 hours
Goldtish 90 96 hours
Bluegitl sunfish  0.136 96 hours

Toxic symptoms which may be
observed after accidental ingestion
Headache, giddiness, blurred vision,
nervousness, weakness, cramps, diar-
rhea, discomfort in the chest, sweal-
ing. miosis, tearing, salivation, and
other excessive respiratory tract se-
cretion, vomiting, cyanosis, papille-
dema, uncontroliable muscle twitches,
convulsions, coma, oss of reflexes,
and loss of sphincter control.

Antidote

Atropine is antidotal providing « is
used as soon as early poisoning
symptoms appear and the dose of
Diazinon is not too great. It is impor-
{ant to give large doses of atropine,
up to re.n ﬁm.es the usual dosage.

LA LR R ]

I In vegry gévere cases, the order of
treaymentsfor adylls should be as
follows: . -

a. Antifigia!l resghration? if required,
beeftrdbly by Mecthical means.

b. propine sulfater 2 1o 4 mg (1/30
to*1/16 grainp intrvenously as
sotin as CyamQsis is overcome.
Fepemt at 5 to 10-minute inter-
vaig* antil signs of atropinization
Anpear (dry, tiushed skin and
tacMycardia as high as 140 per
minute).

c. 2-PAM slowly (pyridine-2-aldo-
xime methcshioride), intrave-
nously, if the patient fails to re-

d. Lavage stomach.

e. Wash contaminated skin with
soap and water.

f. In case of comtact with eyes,
flush with plenty of water for at
least 15 minutes and get medi-
cal attention.

g. Symptomatic treatment.

il, in moderale or mild cases, proceed
as follows:

a. Afropine sullate, 110 2 mg (1/60
1o 1/30 grain) if symploms ap-
pear. |{ excessive secretions
occur, keep the patient fully atro-
pinized. Give atropine sulfate
every hour up to 25 to 59 mg
in a day.

b. tavage stomach.

c. Wash contaminated skin with
soap and water,

d. In case of contact with eyes,
flush with plenty of water for at
least 15 minutes and get medi-
cal attention.

e. Symptomatic treatment.

Note: Morphine, theophylline, amino-
phyliine and large amounts of intra-
venous Huids as contraindicat2d. Atro-
pine should not be given to a cyanotic
patient until cxygenation has been
reslored by artificial respiration. Tran-
quilizers are seldom indicated and
there is evidence that phencthiazine
drugs increase monality in experi-
mental animais poisoned by organic
phosphates.

FOR ADDITIONAL INFORMATION,
comact the nearest Poison Control
Center, or wtite 10 the Department of
Industrial Medicine, CIBA-GEIGY Cor-
poration, Ardsley, New York 10502: in
case of emergencies, phone (day or
night) 914-.478-3131.

Residue Tolerances for Diazinon

The Environmental Protection Agency

has set tolerances for residues of

Diazinon on certain raw agricuitural

commodilies as follows:

60.00 ppm grass (reduced to 40.00
ppm after 24 hours)

40.00 ppm alfalfa (iresh), clover
(fresh}, corn forage, peanut forage,
pineapple lorage

25.00 ppm bean forage, pea vinps

10.0C ppm  alfalfa hay, bean hny,
clover hay, grass hay, pea vine hny,

1.00 ppm  lespec=2a. olives

0.75 ppm appies. apricots, beanc
{snap, inciuces pinig), bee! rools,
beet tops, blackternes, bluebernes
boysenberties. broccol, Brussels
sprouls, cabbage. carrols, Cauh-
flower, celery, ¢cherries, Cilrus
{grapelruit, lemons, limes, granges
tangelos, tangerines, citrus citron
kumquats, and hybrids of these;
coliards, corn (kernels and cob vah
husks removed), cranberries, cu-
cumbers, dandelions, dewberries,
endive (escarolej, figs, grapes
hops, kale, lettuce, lime beans,
loganberries, melons, mustarg
greens, nectarines, onions, pars'ey
parsnrips, peaches, peanyls, pears,
peas with pods {determined on peas
after removing any shell presen:
when marketed}, peppers, pine-
appies, plums (fresh prunes), rac-
ishes, raspbernes, sorghum grain.
spinach, strawbernies, sugar beet
fOGls, sugarcane, summer squash,
Swiss chard. tomatoes, Wurnip roots.
turniptops,watercress, winter
squash, catltle (mea!, fat and meat
by-products), sheep (meat, fat and
meat by-producis)

0.5 ppm almonds, filberls, pecans.
walnuts

0.2ppm bananas {of which not rnore
than 0.1 ppm shall be present in the
pulp after peel is removed), cotlon-
seed

0.1 ppm cowpea forage, cowpeas,
potatoes, soybean forage, soy-
beans, sweel potatoes

Animal and Plant Metabollsm

The metabolism of Diazinon has been
investigated by many researchers
since this compound has such broad
insecticidal value. The primary route of
metabolism in animals is hydrolysis
of the phosphorous ester bond yield-
ing 2-isopropyl-6-methyl-d-hydroxy
pyrimidine and oxidation at the pri-
mary and tertiary C-atom of the iso-
propyl side chain. Diazinon and its
metabolites are rapidly excreled in
urine and feces. Studies dealing with
metabolic and residual fate of Diazi-
non in animals have shown that resi-
dues in {ats and milk of cows and
sheep are very short-lived, if at all
present and are onily found in trace
amounts if present. Other tissues in
the body are found 1o be iree of resi-




dues. tirine is the main route of elimi-
nation of Diazinon.

The excretion balance, distribution in
organs, and the structures and rop-
erlies of main metabolites of Diazinon
in the rat have been studied by Muike
et al. Practically complele elimination
of Diazinon and its metabolites was
observed 10 occur very rapidly. Half
of the apptied dose was excreted in 12
hours and the radiolabeled material
could not be detected in the rats 2
days after application. Of the material
excreted, 69 to 80% was in the urine
and 18 toc 20% was in the feces.

The absence of radicaclive CO, in the
expired air after application of 'C
Diazinon proved that no cleavage of
the pyrimidine ring took place. Dis-
sipation curves of the isotope in the
respective bady organs lollowing a ten
day '*C Diazinon feeding period clear-
ly excluded any accumulation of the
insecticides or its metabolites in the
essential organs of the rat. The oxygen
analog, Diazoxon which is a labile and
transient intermediate, was ahsent in
extracls of urine and feces when
checked with TLC procedures. Four
metabolic fractions were found in the
urine. Three metabolites representing
approximately 70% of the radioactivity
totally applied were identilied in addi-
tion 1o trace amounts of unchanged
Diazinon in the feces. Hydrolysis of the
ester bond yielding 2-isopropyl-6-
methyl-4-hydroxy-pyrimidine and oxi-
dation of the primary and tertiary C-
atom of the isopropyl side chain were
found as the main degradation mech-
anisms. The two main metabotites no
longer inhibit cholinesterase and their
acute oral toxicities are less than one
tenth of that of the parent compound.
The relationships between the oxida-
tion of the thiono sulfur, a toxication
reactlion, and the hydrolysis especially
at the pyrimidiny! phosphorous bond,
a detoxication reaction, were com-
paratively investigaied in insects and
mice by Krueger et. al. The enhanced
sefectivity in insects was allributed to
high levels of Diazoxon whereas mice
showed a much greater capacity to
hydrolyze Diazinon and Diazoxon.

The decrease of insecticidal activity
of Diazinon on ptants appears 10 oc-
cur by two methods, namely, evapora-
tion and hydrolysis of the ester. The
resulting isopropyl-6-methyl-4-hy-

droxy-pyrimidine is degraded {0 more
polar metabolites. The formation of
biclogically active metabolites during
these degradation processes on
piants is minimal if present. The hall
hife of residues on plants is about 1-2
weeks. Eberie’s and also Rall's work
indicate that the only cholinesterase-
infubiting metabolite detectable at any
tme alter Diazinon application to
plants was Diazoxon al @ maximum
level of 0.004 ppm to 0.007 ppm. Al
harves! the truits and vegelables
tested all contained less than 0.002
ppm. Eberle concluded that the ap-
pearance and subsequent disappear-
ance of traces of Diazoxon gives evi-
dence that Diazinon is oxidized in
ptants to Oiazoxon which in turn is
rapidiy altered to non-cholinesterase-
inhibiting progducts because of its low
hydrolytic stability. Another cholines-
terase-inhibiting metabolite has been
reportedly found in a trace amount in
kale by Pardue et al. It has been ten-
tatively identified as hydroxydiazinon
(0.0-diethyl-0-(2'-hydroxy-2'-propyl*
6-methyl-4-pyrimidinyl)  phosphoro-
thicate}, a breakdown product which
can be produced by UV irradiation of
Diazinon. This compound has not
been detected in resigue analysis in
our lahgratories.

Chemical and Microblal Degradation

Studies with radiolabeled Diazinon in
soils have shown that the primary de-
gradation pathway of this insecticide
is hydrolysis at the heterocyclic phos-
phate bond, followed by disruption of
the cyclic moiety with subsequent for-
mation of CO,. No oxygen analog has
been detected in soils and no toxic
metabolites have been reported. The
hydrolysis procduc!, 2-isopropyl-6-
methyl-4-hydroxy-yrimidine, has
been extracted ‘rom scil, but has a low
mammalian toxicity and low cholin-
eslerase inhibition ability .ccording to
Eberfe et al.

The persistence of C'*-labeled
Diazinon has been delermined in sev-
eral different soil types. In a study by
Getzin the disapp irance rate of
Diazinon was similar in four dfferent
sofl types. One half of the original
application was lost in 2 10 4 weeks
and lesc ihan 8% remained after 20
weeks. Gelzin also studied the per-
sistence of Diazinon in autociaved

and non-autociaved silt ioam at 3 tem-
weratures, 47 soil 1 isture levels, and
4 pH tevels. Diazinon degraded faster
in non-autociaved soils than in auto-
claved soil; however, the difference
observed was slight. The mitial half-
life of Diazinon was approximately 5
weeks in the non-autoclaved soil and
& weeks 11 the autoclaved snil. A com-
parison of the residues remaining after
4 weeks showed that 80% of the total
Diazinon foss was due 10 nan-biologi-
cal degradation. Diazinon degraded
taster with increasing lemperatt

moisture, and acidity levels in both
autoclaved and non-autoclaved so0ils

Knuison et ai studied the long range
residue potential of Diazinon when
used in a normal soil and foliar insect
control program for irrigated corn.
During the 4 year study no detectable
residues of Diazinon were found after
repeaied applications when this silty

clay loam soil was sampled 1.510 25

months after the annual! soil treat-
ments. Foliar applications were made
at sitking time and resuited in no de-
tectable residue in the grain. The com
toliage at harvest contained 0.05 ppm
or less Diazinon. Waler samples from
capped wells and surface water in
the irrigation district wete analyzed
and conlained no residues at the 01
ppb level indicating no vertical or lat-
eral contamination of ground or sur-
face water frcm repeated applications
of Diazinon.

Various workers have investigateo the
rote of soil micreflora in the degrada-
tion of Diazinon. Getzin has reported
that greater amounts of the hydrolysis
products were recovered from steril-
ized than non-sterilized soil. Re-
searchers generally report that sc¢..
microfiora play an impdstasfwole in the
degradation of the breakdown prod-
ucts of Diazinon, butefiet In the de-
gradations 8f hesparen! molecule. Har-
ris has eepdrtéd that 100 ppm of
Diazinondn-me:soil ad AOE have any
pronouncec; fiect on gither the fungal
or bactegigl ‘o.opulatigns- jnetha soil.
Gunner ang corworkers (gponed in-
creases metesnumber gf rRizosphere
microflora and actinomygeétgs at vari-
ous times during their eggegment with
Diazinon treated soil®gg8,08ntreated
soil in laboratory studies. They did
not see any change in the numbers of
fungi throughout the experiments,
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Crops and Uses for which Diszinon® is Presentiy Registered

Consuit the current labels for specific use directions and addi-

tional informat:on,

Fruit and nut insects

Rate/Application

{Pounds Active)

Almonds

Mites

Twig borers

Parlatoria scales (Parlatoria blanchardi)

San Jose scales (Quadraspidiotus
DEerniciosus)

Apples

Leafhoppers (Empoasca spp.)

San Jose scales (Quadraspidiotus
perniciosus)

San Jose scale crawlers (Quadraspidiotus
perniciosus)

Forbes scale crawlers (Quadraspidiolus
forbesi)

European red mite eggs (Panonychus uimi)

Brown mite eggs (Bryobia rubrioculus)

Eve-spotted bud maths (Spilonota ocellana)

Fruit tree teal rollers (Archips argyrospifus)
Codling maths {Laspeyresia pomonella)
Rosy appte aphids (Dysaphis plantaginea)
Green apple aphids (Aphis pomi)

Wooly apple aphids (Eriosoma lanigerum)
Apple maggots (Rhagoletis pomonel(a)
Mealybugs

Mites

Apricots

San Jose scales (Quadraspidiolus
perniciosus)

Brown apticot scales

Walnut scales (Quadraspidiotus
juglansregiae)

Apricot mealybugs

Aphids

Brown mites (Bryobia rubrioculus)

Clover mites (Bryobia praetiosa)

Two-spotted spider mites (Tetranychus
urticae)

Olive scale-cravu’ers {Parlatoria oleae)

San Jose scales <0uadraspidiotus
permc:csus.)‘ :

L N N

Blueberries ‘

Cranberry trmlwnrms (Acrobasfs vaccinif)
Cherry Irditwormds (Gradimaita packardi)
Biueberry naggms (Rhagdfetis tnendax)
Aphids .. " ! e

Thrips : N

Two- spoued mnes { TelrahyChus urticae)

Caneberries {L.e. blackberries, boysen-
berrias, dewtorries loganberries,
raspbemes)

Leathoppers (Empoasca spp.)

Thrips

Aphids

Two-spotted mites (Tetranychus urticae)

Ya-% per 100 gals.
Yz -% per 100 gals.
Ve -Y per 100 gais.

Y2 -¥% per 100 gals.

¥2 per 100 gals.

Y2 per 100 gals.
Y2 per 100 gals.

Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
Yz per 100 gals.
Yz per 100 gals.
¥2 per 100 gals.
¥z per 100 gals.
Y2 per 100 gals,
Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gais.

Yz per 100 gals.
Y2 per 100 gals.

V2 per 100 gals.

Y2 per 100 gals.

Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.

Yz per 100 gals.
Y2 per 100 gals.

2 per 100 gals.

¥z per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
V2 per 100 gals.
¥2 per 100 gals.

¥z per 100 gals.
Y2 per 100 gals.
¥z per 100 gais.
Y2 per 100 gals,

Raspberry sawllies {Monophadnoides
geniculatus)

Raspberry {ruitworms

Dryberry mites {(Phyllocoples gracilis)

Raspberry crown borers (Bembecia
marginala)

Cherries

Brown apricot scales

San Jose scales {Quadraspidiotus
perniciosus)

Biack scales {Saisselia oleae)

Black cherry aphid eggs {Myzus ceras:)

Brown mite eggs (Bryobia rubrioculus)

Eye-spolted bud moths (Spilonola oceffana)
Fruit-tree leaf rollers (Archips argyrospilus)

Leathoppers (Empoasca spp.)
Cherry fruit flies (Rhagolelis cingulala)
Black cherry aphids (Myzus cerasi)

San Jose scale crawlers {Quadraspidiotus

perniciosus)
Cherry rust mites

Cranberries

Blackheaded fireworms {(Rhopobota naevana)
Cranberry fruitworms (Acrobasis vaccinii)

Figs

Vinegar tiies (Drosophila spp.)

Dried fruit beeties (Carpophiius
hemipterus)

Filberts
Filbert leaf roliers {Archips rosana)
Aphids

Citrus fruits (grapefruit, lemons, limes,
oranges, tangelos, tangerines, citrus

citron, kumquats, and hybrids of these)

Citrus aphids

Cottony-cushion scale crawlers (/cerya
purchasi)

Soft scaie crawlers

Fruit-tree leaf rollers (Archips
argyrospilus)

Citrus thrips (Scirtothrips citri)

Citrus snow scales {Unaspis cilr)

Grapes

Pacific spider mites (Telranychus
pacificus)

Leafthoppers (Empoasca s>p.)

Grape berry moths (Paralobesia viteana)

Grape leaf folders {Desmia luneralis)

vinegar flies (Drosophila spp.)

Olives
Qlive scales (Parlaloria oleae)

Peaches and nectarires

San Jose scales (Quadraspidiotlus
perniciosus)

Brown apricot scales

Wainut scales (Quadraspidiolus
jugiansregiae)

Apricot mealybugs

Peach twig borers {Anarsia lineatella)

Y2 per 100 gals.

Y2 per 100 gals
1 per 100 gals

2 per 100 gals.

% per 100 gats

% per 100 gals.
% per 100 gals.
%a per 100 gals.
%s per 100 gals.
Y2 per 100 gals.
Y2 per 100 gais.
Y2 per 100 gals

Ve -2 per 100 gals.

Y2 per 100 gais.

Y2 per 100 gals.

Ya - V2 per 100 gals.

Zperp
3pe
Y2 per 100 gats.

V2 per 100 gals.

1-2 perA.
1-2 perA.

Ya-¥2 per 10Q gals.

Ya-Y2 per 100 gals.
Ya -¥2 per 100 gals.

Ya-¥2 per 100

Ya per 100 gals.
¥z2-1 per 100 gals.

Yz per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
ns per 100 gals

¥s-Y2 per 100 gals.

Y2 per 100 gals.
V2 per 100 gals.

Y2 per 100 gals.
¥z per 100 gals.
Y2 per 100 gals.




¥z per 100 gais.

Partatoria scales (Pariatoria spp.)
Ay hids Y2 per 100 gals.
Bro vn mites (Bryobia rubrioculus) ¥z per 100 gals.

Clover mites {Sryobia praetiosa) V2 per 100 gats.

Two-spotied spider miles {(Tetranychus
urticae)

Olive scale crawlers (Parlatoria oleae)

San Jose scale crawlers (Quadraspidiolus
periiciosus)

Criental frust moths (Grapholitha molesta)

Leathoppers (Empoasca spp.)

White peach scale {Pseudaulacaspis
peniagona)

Yz per 100 gals.
Ya per 100 gals.

Yz per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.

¥ -1 per 100 gals.

Pears

Rosy apple aphids (Dysaphis plantaginea)
Green apple aphids {Aphis pomi)

Wooly appie aphids (Eriosoma lanigerum)
Pear leaf blister mites (Eriophyes pyri)
San Jose scale crawlers (Quadraspidictus

Y2 per 100 gals.
¥2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.

perniciosus) Y2 per 100 gals.
Forbes scale crawlers (Quadraspidiotus
forbesi) Y2 per 100 gals.

Va-V2 per 100 gals.
Y2 per 100 gals.

Pear psylia (Psylla pyricola)
Codling moths {Laspeyresia pomonelia)

Aphids Y2 per 100 gals.
Mites Y2 per 100 gals.
Mealybugs Y2 per 100 gals.
San Jose scales (Quadraspidiotus

perniciosus) Y2 per 100 gals.

Tentiform leaf miners
Forbes scales

Y2 per 100 gals.
Y2 per 100 gals.

Pecans

Aphids 1-3 per A,
Mites . 1-3perA.
Pecan nut casebearers {Acrobasis caryae) e 13 pef A
Walnut caterpillars (Datana integerrima) 1-3 per A.
Pineapple

Pineapple scales (Diaspis bromeliae) SperA.
Pineapple mealybugs (Dysmicoccus brevipes) 2 per A,

Plums and prunes

Peach twig borers (Anarsia lineatella)

Mealy plum aphid eggs {(Myalopterus pruni)

San Jose scales (Quadraspidiotus
perniciosus)

Parlatoria scales (Parlatoria spp.)

Brown almond mites

Brown mites {Bryobia rubrioculus)

Clover mites (Bryobia praeliosa)

European red mites (Panonychus uvimi)

Leaf curi plum aphids

Mealy pltum aphids

Y2 per 100 gals.
Y2 per 100 gals.

Y2 per 100 gals.
V2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gals.
Y2 per 100 gats.
Y2 per 100 gals,
Ya -2 per 100 gals.
Ve -2 per 100 gals.

Thistle aphids {Brachycauaus cardui) Va-¥2 per 100 gals.
Strawberries
Aphids Y2 per 100 gals.
Two-spotted spider mites (Tetranychus

urticae) Y2 per 100 gals.
Cyclamen mites (Stcneotarsonemus

pallidus) 1 per 1CC gals.
Mole crickets 1 perA.
Strawberry leaf rollers (Ancylis comptana

iragariae) ¥%- Y2 per 100 gals.

Watnuls

Aphids

Mites

Codling moths (Laspeyresia pomonelia)
Scale crawlers

Walnut caterpitlars (Datana integerrima)
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Vegetable Follar insects

Beans (pole beans, snap beans, lima beans)

Black bean aphids

Mexican bean beetles (Epilachna varivests;

Leaf miners

Cucumber beetles (Acalymma vitiala,
Diabrotica undecimpunciata, D. balteata;

Beans {pinto)
Lesser cornstalk borers

Lima beans

Dipterous leaf miners
Lealhoppers {Empoasca spp.)
Mites

Broccoli, cabbage and cauliflower
Aphids

Diamondback moths (Plutella xyiostefla)
Imported cabbageworms (Pieris rapae)

Brussels sprouts

Aphids

Diamondback moths (Piutelia xylosteria)
Imported cabbageworms [Pieris rapae)

Carrots
Aphids

Celery

- Aphids

Flea beelles (Epitrix spp. Phyllotreta spp.
Chaetochema spp.)
Dipterous leal miners

Collards, kale, swiss chard and turnip tops

Aphids

Imported cabbageworms (Pieris rapae)

Diamondback moths (Plutelia xylostelia)

Harlequin cabbage bugs (Murgantia
histrionica)

Corn earworms (Heliothis zea) tesoen
[ ]
Cucumbers es ®
Aphids deaaa : .no.
Serpentine leat miners (Liriondyza brassicae) «
Thrips ) : e
[ AR NN [ N ] .
Lettuce and endive :. ‘: :, .:
Aphids cegae -
Dipterous feaf miners I .

T4

Metons and squash {cantaloupes, casabas’ "« "
crenshaws, honeydew metons, musk- :. :
melons, persian melons, and hybrids o St
these; watermeions and their hybrids;
summer and wintar squash)

Aphids

Leathoppers (Empoasca spp.)

Mites

Yo-liper &

Ya-l:per b

Y2-3:perk
Ve-3ngor b
1-20er A~
Y2 per A

Y2 per A
Y2 por b

Ye -2 st A
Ye-12 Dor kb
Ya-Y2 per £

Yz per b

Yz per F.
Y2 per £

¥z per &

Y2 per A

V2 perA.
Ve-Y2 per A

Ya-V2 per A

Va-Y2 per A

Ya-Y2 per A

Ya-Y2 per A
Ya-Y2 per A.

Y2 per A.
Y2 per A

Y2 per A

Ya-Y2 per A
Ya-Y2 per A

Va-Y per A.
Va-Yaper A,
Va-¥ per A.
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Serpentine leal miners (Liriomyza brassicae)
Thrips

Mushroom houses
Mushroom flies {Phorids & Sciarids)

Onions
QOnion thrips

Peas
Aphids
l.eal miners

Peppers
Aphids
Serpentine leal miners (Liriomyza brassicae)

Potatoes

Aphids

Flea beetles (Epitrix spp. Phyliotreta spp.
Chaetocnema spp.)

Dipterous leat miners

Banded cucumber beetles (Diabrotica
balteala)

Leathoppers (Empoasca spp.}

Southern armyworms (Spodoptera eridania)

Radishes, parsnips and turnips

Aphids

Flea beetles (Epilrix spp. Phyllotrela spp.
Chaetocnema spp.)

Diplerous leaf miners

Spinach and beets
Aphids

Yu-Ya perA.
va-Ye perA.

2-4 per 50 gais.

Y2 per A

Ye- V2 per A,
Ya-Y2 perA.

Va per A.
Ye perA.

Ye-¥%a per A

Ye -¥e per A.
Vs - % per A,

Ye-V2 per A

Ya-Y2 per A.
Y-z per A

Va-V2 perA.

Va-V2 per A,
Va-Y2 perA.

Ve -Y2 per A.

Dipterous leaf miners Ya-Y2 per A,
Sweet corn
Corn earworms (Heljothis zed) 1-1% per A,
Tomatoes
Aphids Ve per A
Dipterous leaf miners Vi perA.
Banded cucumber beetles (Diabrotica

balteala) Yo-%2 per A.
Vinegar flies {Drosophila spp.) Ve-% per A,
Fall armyworms Ys- V2 per A.
Southern armyworms (Spodoplera eridania) Yo-Y2 per A,
Watercress {Havsali only)
Cyctamen mites ySfeneotarsonemus p-2llidus) V2 per A
Vegetable Soil Insects IR
Broccoli, brussels sprouts
Cutworms (g «face & supjerranean) 2-4perA
Mole crickets (Scapteriscus Spp.) 1 perA.
Root maggnts . teee 3perA.
Wireworms * | ¢ 3-d perA.
Cabbage . '
Cutworms 2-4perA,
Garden symphylans (Scufigerelia immacuiata) 10 perA
Mole crickels (Scapleriscus $pp) 1 per A,
Root maggots 2-3perA.

Wireworms

3-4perA.

Carrots

Carrot rust fiies (Psila rosag)

Garden symphylans (Scutigerella immaculata)
Wireworms

Cantaloupes
Culworms
Wireworms

Cauliffower

Root maggots

Cutworms

Mole crickels {Scapleriscus spp.)
Wireworms

Celery
Cutlworms
Wireworms

Collards

Culworms

Mole crickels (Scapterniscus spp.)
Wireworms

<ucumbers
Cutworms
Wireworms

Endive (escarofe)

Cutworms

Mole crickets (Scapteriscus spp.)
Wirewprms

Kale

Culworms

Mole crickels (Scapleriscus spp.)
Wireworms

Lettuce

Cutworms

Garden symphylans {Scutigeretla immaculata)
Mole crickets {Scapteriscus spp.)

Wireworms

Lima beans
Culworms
Wireworms

Muskmelons
Cutworms

Wireworms

Mustard mole crickets

Onions
Onion maggots (Hylemya antigua)

Parsley
Cutworms
Wireworms

Peas

Cutworms

Garden symphylans (Scutigerella immacufata)
Wireworms

Peppers

Culworms

Mole crickels (Scapteriscus spp.)
Wireworms

2per A
10 perA
3-4 per A

2-dper A
3-4 per A

2-3perA
2-4perA.

1perA
J-dperA

2-d perA.
3-4 per A

2-4 per A
1 per A
3.4perA

2-4 peK-
3-4 pe

2-4 per A.
1 perA.
3-4perA

2-4 per A,
1 per A
3-4 perA.

2-4 perA
10 per /.
1 per A
3-4perA.

1129
3-4perA.

2-4perA
3-4 per A,
1perA

2-4per A

2-4 perA.
3-4 perA.

2-4 perA.
10 per A.
3-4 perA

2-4 perA.

1 perA,
3-4perA

SO e YT CR(FLL
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Garden symphyians {Scutigerella immacuiaia) 1Qper A
Potatoes

Cutworms 2-4perA
Wireworms 3-6per A
Southern potato wireworms (Conoderus lalk) 2-4 perA.
Radishes

Garden symphylans (Scutigerelia immaculala) 10 per A.
Root maggc!s 2 per 100 gals.
Mole Crit¥LSs T perA
Red Deels

Garden symphylans (Scutigorella immaculata) 10 per A
Snap beans

Culworms 2-4per A,
Garden sympt-vians (Scutigerella immacuiala) 10 per A

Wirewo: s 3-4dperA.
Spinach

Cutworms 2-4 perA.
Wireworms J-4perA
Summer squash

Cutworms 2-4peri

Wireworms 3-4perA.
Sweet potatoes

Wireworms 3-4 per A.
Swiss chard

Cutworms 2-4 per A,
Wireworms d-dperA,
Tomatoes

Cutworms Z2-4 per A,
Garden symphylans (Scutigerelfa immaculala, 1Cper A.
Wireworms 3-4perA.
Mole crickets 1 perA.
Turnips

Garden symphylans (Scutigerella immacuiala) 10 per A,
Mole crickets (Scapteriscus spp.) 1perd.
Watermelons

Cutworms Z2-4 por AL
Wiraworms 3-4per A.
Winter squash

Cutworms 2-4perA.
Wireworms 3-4perA.
Field and Forage Insecis

Alfalfa & clover

Spotted alfalfa aphids (Therioaphis maculata) ¥-Yz pet A
Yellow ciover aphids (Therioaphis trifolii) ¥-Va per A,
Pea aphids (Acyrthosiphon pisum) ¥-V2 per A,
Leathoppers %-Y2 perA,
Plant bug nymphs ¥-¥2 per A,
Mites ¥-V:per A
Grasshoppers Vs per A
Cutworms (surface & subterranean) 4perA
Alfalla weevil larvae (Hypera postica) Toir2 per A,
Striped ground crickets Vi1 par A

Corn ro0tworm larvae (Diabrobca spp.)

Lesser cornstatk borers (Elasmopalpus 1%a-2% oz.

lignoseilus) per 1000 linear it,
Seed corn maggots (Hylemya platura) 2-$perA.
Cutworms (surface and sublerranean) .. 2-4 per A.
Wireworms 3-4perA.
Corn rootworm aduits (Diabrotica spp.) Ve-Y2 perA.
Coin leal aphids (Rhopalosiphum maidis) V2-1 perA
Grasshoppers Yz perA.
Sap beetles 1-1% per A.
European corn borers (Ostrinia nubilalis) 1-1% perA.
Falt armyworms (Spodoptera lrugiperda) 1-2perA.
Southwestern corn borers {Diatraea

qrandioselia) 1-2 per A.
Garden symphytans (Sculigerella immaculata) 10perA.
Cotion
Spider mites Y2-1 per A
Aphids V-1 perA.
Leathoppers Va-1 per A,
Lygus (Lygus lineolaris) Ya2-1 per A
Cotllon lealworms (Alabama argillacea) Y2-1 per A.
Cotton leaf perforators {(Bucculatrix

thurberiella) Ya-1 per A,
Cowpeas
Cutworms (surface & subterranean) 2-4 perA.
Hops
Aphids 1 perA.
Mi.es 1 perA.
Lespedeza
Cutworms {surface and subterranean) 2-4 per A,
Peanuls
Southen corn rootworms {Diabrotica

unJecimpunctala howardi) 4 per A.
Cutworins (surface and subterranean) 2per A
1 asser cornstatk borers {(E/lasmopalpus

tignosetius) 2-3perA.
Jorghum
Lesser cornstalk borers {Elasmopalpus

ligricsellus) 1-2perA
Sorghum midge (Contarinia sorghicola) VY2 per A,
Cutworms (surface and subterranean) . 2-4 perA.
Mites sssess % per A,
Greenhugs /Schizaphis graminum) ce o« Ve-V2perhA
Soybeans qesses AT
Cutworms (surface and sub@rrahedn) * 2-4perA.
..esser cornslalk borers (Elagqnopaious 3% °

fignoselius) I . 0 -2 perA.

[ X J »é L J

Sugarbcels 'EY Y L) : ¢ os
Sugarbeet root maggots ( Tega.n:o‘o_s: .

nvopaelormis) A 1-2 per A,
Leathoppers ee”e”  %.vs pera.
Graashoppers 0¥’ Y2 perA.
Wireworms es o JdperA.
Sugarcane
Sugarcane borers (Dialraea saccharahs) 1.5-25per A
Aphds Ya-Y2 per A
Wireworms 4per A

1%-2% az.
per 1000 lingar f{.
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Aphigs

Flea beetles (Epittix hiriipennis)
Cutworms (surface and subterranean)
Green june beetle farvae (Colinis nitida}
Mole crickets (Scapleriscus spp.)

Seed corn maggeots (Hylemya platura)
Wireworms

13- per A,
ti-Yasper A
2-3per A,

Y4 per 100 gals.
1 per A,
1.5perA.
2-3per A

Seed Treatment (planter-box)

Beans (lima, snap, white, and kidney)
Seed carn maggots (Hylemya platura)

Corn
Seed corn beetles
Seed corn maggofs (Hyremya pfatura)

Peas
Seed corn maggots (Hylemya platura)

Soybeans
Seed corn maggots (Hylemya platura)

Ve -1 0z. per bu.

1'% pz. per bu.
Y2-1 02 perbu.

Y2-1 0z, per bu.

Yz -1 02. perbu.

Range, Pasture, and Grassland Insects

Bermudagrass
Thrips
Whitellies
Grasshoppers

V2 perA.
Y2 per A.
Y2 per A

Rangetand, pasture, grass forage_ ditch banks,

roadsides, wasteland, noncrop areas,
barrier strips
Grasshoppers

and

-2 per A

Livestock Insects

Sheep “ticks" {keds), lice

Ya-Y2 per 100 gals.

Ornamental Insecls

On ornamentats such as arborvitae,
azalea, birch, boxwood, camellia, car-

nation, chrysanthemum, douglas fir, eim,

gladioli, hawthorn, holly, juniper, lilac,
locust, mapie, oak, pine, plum, poplar,
rhododendron rose spruce, & willow

Aphids

Bagworms (Thyridopteryx
ephemera2lorTic)

Carnation bud mites BN

Carnation shoot mites  © ' !

Clover miles {Br/o.bfa praa’ ax:’)

Cyclamen mites (Steneorcrsmemus
pallidus) : )

Dipterous leaf mmers .

European pme shoot moth;-{39/acionia
buolianay

European red rmtes {Panonychus uimi)

Flea beetles .

i‘lll‘

Yz per 100 gais.

Y2 per 100 gals.
Y2 per 100 gals.
¥z per 100 gats.
¥z per 100 gals.

Y2 per 100 gals.
Y2 per 100 gals.

Y2 per 100 gals.
Yz per 100 gals.
Y2 per 100 gals.

Holly bud moths ('f?hopobofa naevana iliciiofiana) ¥z per 100 gals

Leathoppers {Empoasca spp.)

Obscure rool weevils (Sciopithes obscurus)
Omniverous leaf tiers (Cnephasia longana)
Privet mites (Brevipalpus cbovatus)

Y2 per 100 gals.

Y2 per 100 gals

¥z per 100 gals.
¥z per 100 gals.

Scale crawlers: Cottony cus™.nm (2872
purchasi), Lecanium (Lecamur 2am: -
Pine needle (Pnenacass uE /Rt L3
San Jose (Quadrasp:c:oran e 200
Soft scate

Thrips

Two-spotted mites {Teiran.chus L nas:

Webworms

Whitellies

Mimosa webworm

Appte-and-thom skeletonizers fA=ranm
parianal

Cotoneaster webw.orms (Cromechia

[ ]
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cotoneasten) 112 cer1G0gals
Fall webworms (Hyphan!ria cunga 112 cer 120 aals
Hemlock chermes (Chermes tsugae, 11z zer 100 gals
Oak toopers 1'z rer "C0cals
Oblique-banded leaf rollers (Chonsaneula

rosaceana) 172 cer 10D qals
Pear slugs {Caliroa cerasi) iv2 periCloals
Tenl caterpillars (Malacosoma sor 1'2 cev 100 cals
Lawn Insects
Lawn chinch bugs (Blissus feuc wz 3-30z.cer1G00sqg. it
Ants 2oz . per 120 5q. ﬂ.(
Armyworms (Pseudalelia unipunc!s 2cz per1000sg
Clover mites {Bryobia praenosa- 2 0z2.cer 1000 sq. f1.
Collembola (Springtails) 2cz.ocer 1000 sg. it
Crickels 262 cer 1050 sq. 1t
Cutworms 20z pe- 1000sq. ft.
Digger wasps (Sphecius Speciosus. 2oz 0er 1000 sg ft.
Earwigs 2oz peri1C00sq. ft.
Frit flies {(Oscineiia Irit} 2c¢z per1000sq. 1t
Lawn bilibugs (Spenophorus sci 2cz per 10C0sq. fi.

Sod webworms (lav.n moths Cramcus

spp.} 2cz per t1000sq. ft.
Sowbugs 2cz.cer1000sq. ft.
Bermuda mites (Aceria cynodornensis: 58 02. per 1000 sq. .
Chiggers Ye cz. per 1000 sq. #1.
Fleas %6 0z. 02r 1000 sq. 11
Leafhoppers (Empoasca sop.) S8 0z. per 1000 sq. ft.
Ticks a0z per 1000sq.1t,..
Millipedes 4 0z. per 1000 sq. 1(
Rhodes-grass scales vantomna

Graminis) 2 2¢62.02-1000sq. h.
Boxelder bugs (Leptocors trivittarws) 5%-174 02, cer 1000 sq. 1.
Forest Insects
Arkansas sawlly {Loblolly savdiy ‘s per A,

indoor Pesis

Cockroaches

Anrls

Siiverfish

Carpet beetles
Spiders

Scorpions
Saw-tooth or grain beetles
Fiour beetlles

Rice weevils
Cigarelte beetles
Drugstore beetles
indian meal moths
Brown dog ticks

Yz2-1% concentration
2% conceniration
Y2 %5 concentration
Y2 % conceniration
V2% concentration
V2% concentration
Y2 % concentration
Y2 % concentration
"2 o concentration

s conceniration

‘.": % concentration
2 %% concentration

',’z %s concentration




