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AZSTRACT

ThEE COXRELATION Of SOIL TYPE, WOISTURE, VARIETY
AND RaTES Or AFILICATION Ol URTALKE
OF SYSTE.IC INSECTICIDzE IN FIILD BEAlS

by Thomas Rosario Castro

Soil ayplications or 10, granular Thimet (phorate),
(0,0-dietnyl S-etuylthiomethiyl rhosphoroditnioate) and 10,
granular Di-Syston, (0,0-dietnyl S-2(ethylthio) = etayl
phosihorodithioate) were evaluated for the effects of soil
tyre, moisture, variety and rates of application on plant
growtn and uptaxke of toxicant in field beans. Bioassays to
deternine effectiveness of tne treatments were conducted

with the two-spotted siider .iite, Tetranychus telarius (L.);

bean aphid, Apuls fabae Scop.; Mexican bean beetle,

Epllachna varivestis .wuls.; and vinegar fly, Drosophila

melarnogaster ileig. The results of the experimnents are out-

lined as follovs:

1) A greenhouse culture of two-syotted spider aites
was found resistant to Thimet when tne insecticide was

arplied in vands in soil at rates up to 12 pounds per acre.

2) Thimet ajrlied in bands in tae soll at rates as
low as 0.25 pounds per acre was effective in controlling a

non-resistant strain ot the two-spotted spider mite.



3) Thimet ayplied at 1, 2 aud 4 pounds, and Di-Syston
at 2 pounds per acre in pands, were effective against
Mexican bean beetle larvae and adults for 44 days after
planting. These rates did not control infestations of

whiteflies.

4) Better control of .exican bean beetle larvae was
obtained froa the cneaical 20 days after seeding than 14

days after seeding.

5) There was no ajparent toxic effect on adult iiexican
bean beetles, fed on green pods froa plants grown in muck,
loam and loaay sand soils treated with Thimet at a rate of

2 pounds per acre,

©) Thimet residues from & (1 pound broadcast) to ©£.8
(2 pounds broadcast) p.p.m. were present in bean leaves 15
days after seeding. Thirty-rive days after seeding nost

residues had decreased to 1 p.p.:i.

7) Comparsvle adounts of Thiuaet applied to beans in-row
with seed or mixed in the soil (broadcast) resulted in more
phytotoxicity than vwhen applied in bands 2 inches to the

side and 1 inch below tie seed.

8) Excessive moisture reduced the efirectiveness of

systemic application aud increased puytotoxicity symptoms.
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Insects and insect transmitted diseases ure
serious prooleas of tiie field and snap beun industry in
ti.e United States. Thue .iexican bean beetle, Erilachna
varivestis .iuls., 1s one oI tne nost serious beun pests.
It Las been present in the southwest for ore tnan u century
and ajpears to have alsrated fro. wmexico, wiere it was
widely distripbuted. It was firet recorded froa alabama in
1920, Records of its jrescuce ia the central and eastern
beun growing regions followed 1u rap’d succescsion. 1In

Llchiizun th an aphid, aghls favae Scoj. e six-spot
fchipg tle be phid, apnlis favae Scoj., tie six-spotted

leafhopper, ..ucrosteles fascifrons (3Stal.), and tie potato

leathiopier, mapousca fabae (liarris), are also imjportant

deall pests. 1une a;hids produce injury botu by feeding and

disease transamission.

Na.ierous iusecticides nave been arplied as foliur
sprays or dusts for control of tue insect coimplex on beans.
A Jore recent develo,..ecut nuas veen tie use ol syste:ile
insecticides ror tils jpurpose. .ay and MNecednuna (19357)
reported tinat beans could pe protected froa becan «jhiid
infestations by tune application of deaetorn directly to seeds
or as soil treataents. also, Guyer et al (1560) reported
satisfactory control of sucxiuy iusects oun fiell and saayp
beans with soil agplications of Lthimet (phorate) and

Di-Cyston (Rayer 19609).
-1-
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Tne objectives of tue investlsutions reported

Lere were:

1)

o

(2}

To study the tovenent of systealc .aaterials

(Thimet and Di-Syston) tiroush the bean plant.

To determine by bioassays tne juantity of
insecticides in tlie plant uat difrerent
stazes ot growtn, vwnen applied at various

rates.

o evaluate tune efiects oI soil moisture
and texture on puytotoxic syapto.ws in

"

treated plants.

To evaluate the resjponse ol different

varieties of field veans to treataents.
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Bennett (1949) defined a systeuaic insecticide us:
"a substance which is absorbed and trunslocated to the otler
parts or tie plant, tuus rendering untreated areas insecti-
cidal", 7“he systemic vehaviour of chemnicals was observed
as early as the fifteentl century, when Leonardo da Vinci
injected arsenic into a peach tres trunk, killing the pests
on the tree and rerdering the fruits toxic (UiDA 1960).
One of the first xnown uses of a systenic insecticide in
the United States was the injection of potassium cyanide iato
a Spanuish broom sihrub for control of cottony-cusition scale,

Icerya purckasi iiaskell (USDa 1960).

One of the most fully explored systemic insecti-
cides was sodiua fluoroacetate, waich was present in a

Soutnn African plant, vichapetalua cymosui (Zennett, 1357).

David and Gardisoer (1951) stated that sodium fluoroacetate
was an extremely eflective systeuaic insecticide, when applied
to the leaves or roots oif veans. ilowever, tuney iidicated
that it was not ol practical iaportance pecuuse of its high

madaalian toxicity.

In 193%, wurd-harer and 100s studied the systemic
action ol seleniun., 1hey ovserved that wheat growing on

seleniierous soils was ot injured oy apnids. In 19567

-3
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turd-l.arer demonstrated tnat tnere was a correlation betwveen
tlie rates of absorption of sulphur and selenium by

difterent plants, and that the suljphur-seleniun ratio of the
plant increased as the sulphur content of the seleniferous
soil was increased. rulton and wmason (19%7) viere the first
viorsers to experiaentally demonstrate tiie syste:uiic property
ot derris. ‘“ney found that derris winen applied to the first
two leaves of bean plants reduced tlie attac« of the liexican
pean beetle on the new growth. Extracts from tie first and
second trifoliate leaves added to wvater resulted in 100

percent aortality to zoldrish.

The discovery by ochrader of systealc insecticidal
activity in widely separated tyres of compounds initiated
and zave impetus to recent advauncemeats in this field

Dennett 1957). Systemic insecticides have beeu investi-
gated in fruit and forest trees as well as in field and
garden crops. 1n 1950 iletcalf and varlson snowed that trunk
and foliar applications of octametiyl pyropuospnoranide and
de.neton on citrus were effective ia controlling the citrus

red mite, Panonycnus citri (.icG.). Jepson et al (1954)

studied seasonal ianfluences on the efficiency of foliar
sprays, trunx and soil applications of demeton acainst citrus

red .uite and citrus bud :1ite, aceria sneldoni (Ewing). They

indicated that sumaer trunx treat..ent was the 1ost efi'ective.



haynes et al (1953) evaluated systemic insecticides
for tne control of the Zuropean pine sioot moth, Rhvacionia
buoliaua (Schir.), on red pine, and indicated that Thinmet
as a foliar spray, soil drenchi or granular soil aprplication
provided significant reductions in tne larval pojpulations.
In 1959 Al-izawl zud llorris Jr. demoustrated that it was

possible to reduce the transiission of Ceratocystis ulail

(Buis.) in ela trees by treatins with Chipnan R-0199 at
10, 20 and o0 gra.as per tree. They observed that the
insecticide at 20 gra.us per tree vias also effective in
reducing the lengtun or feeding nicues of tue barc< beetle,

Scolytus multistriatus (warsh.).

wilcox and ioward (1957) conducted tests vith
Thimet on strawberries and turnips and reported excellent
control oi aphids and spider .aites by band treatment :riear
the plants. 1In 1953 Guyer et al, in their ianvestigations
of systemic insecticides for control of Iliescsian fly,

Fnytophaga destructor (Say) on wheat, reported tinat Thimet

and Bayer 19609 (Di-Syston) were effective in the control

of fly larvae on winter wheat., They ovbserved phytotoxicity
in Thinet seed treatments in the early stuses of plant
develogment. Andres et al (1359) demonstrated that Thimet
and Bayer 19¢0%9 (Di-Syston) applied as seed or furrow
treataents controlled aphids for over a amonth on cabbage and

cauliflower at 1,2 pound toxicant per acre. Applications



of Thimet axnd 2ayer 19009 (Di-3yston) on zraiules gave ~ood
control tor only 5 days. Reynolds (1357) protected seedlings
of alfalfe, cotton and sugar beets by applying systeaic
insecticides at tne time of planting. They applied demeton,
Systox thiol isomer and Bayer 19639 (Di-3yston) as coatings
on alfalfa seed, and obtained satisfactory results in the

control ol tne spotted alralfa aphid, Therioaphis .laculata

(Buck.). 1In radio-active tracer studies with Zayer 19629,
deneton and Thimet applied as seed treatients on sugar beets,
cotton and alralfa, tnese saiie authors found the Lighest
concentrations or tne toxicant in tne cotyledons. The
insecticide apparently was not translocated in substantial
atounts to other parts ot tue plant. The highest concen-
trations were found in the oldest leaves and the lowest in

thie youngest leaves,

Systemic insecticides nave been investigated
extensively as seed treutuents. Chao (1950) protected
plants of cotton, peas, beuans and nasturtiuus from arhid
attack by preplanting seed treatament. Ashdovn and Cordner
(1952) protected peas from a,hid infestutions with dietuoxy-
thiophosphoric acid ester of 2-ethyl mercaptoethanol, aprplied
botin as a soil and seed treatuent. Schradan and demeton
were also used successfully for the treat.ient of peas and
beans (David and uvardiner 1955). These autinors did not

observe preferential avsorption of vater or thiol isomer of
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demeton by tue seed. These findings were in ugreexent with
tne conclusion of Atkins (1909), that the nembrane of bean
seeds becones semipermeable only arter gerairation. Chuo
(1950), Lowever, observed selective absorption of vater from

a solution oI schradun by broad beans.

A swanary of the _iany studies assoclated witn soil
applications of systealc insecticides iudicates that
difrerential absorption of the toxicant by the plant does
take ;lace in various soil types. Getzlin and Chapman (1359)
studied tune efrect or soll tyje on uptake of syste:ic insec-
ticides and found tue Lignest translocation rates of Thimet
and dimethoate in cand; lesser rates in clay loams and
lowest in mucr. Tney also studied the binding of the
insecticide to soil by .neasuring leacuing ratec of radio-
active Fhosdrin tarou;:n colu.mns of tvelve soils. They
correlated binding of the insecticide with the buce-eichange
capacity, organic unatter, and nitrogeu content of the soil,
and coucluded thut organic .iatter content was the factor

primarily responsible for insecticide binding.

The translocation of cysteuaic insecticides within
the plant is not clearly understood. Bennett (1337) suzgested
tnat thie process of trauslocution would vary according to
the insecticlide and the site of absorption. Cnao (1950)

demonstrated that schrudan, wnen ajplied as a seed treatuent,



tended to accumulate nore in tne older parts of tiie rlant
thnan in the young leaves., wvavid and Cardiner (1955) found
that the districutlion of the tniol icomer of demeton in the
plant was fairly uniiora after seed treatuent, In 1952
setcull and warcn demonstrated that labelled schradan and
plhosphoric acid were translocated uniforaly throughout lewon
seedlings. Ilietcalf et al (1954) found that moveunent of the
thiono isomer of demeton in lemon seedlin~s was similar in
auaount and direction to tuat of schradan, though it tended

to accumulate .iore in tie ter:iinal leaves,

Due to tae nigh mammalian toxicity of aost systenic
insecticides, detoxificution 1s essential in edible crogs.
r:owever, for tne insccticide to be efficient, it should not
break down too rapidly. Detoxification has pbeen reported
as occurring b actual loss of toxicant from the plant
surface or by the breaxdown of tne toxicant by the plants
(Bennett 1957). 1n 1949 2ennett showed that varor loss of
dimefox and bis (2=-fluoroetnoxy) methane occurred froa leaves
rolloviing root apsorption. .wain, Thomas et al (19595)
demonstrated that tue volatile trniol isomer orf demeton was
translocated to, and ziven o1l rIrou the leaves, following
root absorption. Guyer et al (1953) found that Thimet
residues in wheat seedlings decreased from 4.9 p.p.7l., 13
days af'ter planting to bpelow a detectable aaount 57 days

arter rlanting. hartley and iieatii (1991) suzgested that



tlie breakdown of scliraduu was by enzy.aic oxidation.

Defore tue develojpuent oI systealc insecticides,
rotenone, pyreturins, piperon sl cyclonene, uethoxycnlor
and otuner .laterials were eamployed ror control of insects on
teans. 'I'he organorhosphorus insecticides, malatnion,
parathiion, and demeton have bcen evaluated for control of
vean insects by Zrett und osrubaxer 1955 and 1958, ..oore 1950,
Ditman and \.iley 1953, In 1957 .ay and lieedha.1 systemically
protected beans from aphid infestations by applying demeton
as a seed treatuent and soil application. Guyer et al (1950)
reported satisfactory control of sucxing insects and a
reduction of sexican bean beetle injury wheu 1 and 2 pounds
of +thimet or Di-Syston were applied per acre. In 1960,
.wilcox and Iiowland reported good control of two-spotted
spider mites on lima beans for 2 to 3 months by soil
applicutions of granular or 1liguld foraulations of Thimet

and Di-Syston as seed-rurrov treatments.



TROCAULE

All experiments in tnis study were conducted in
tne ichigan otate University 1lant Science greenhouses at
Zast Lausine, liichigun. Zight-inch clay pots, sterilized

greenhouse soil and darx red kidney beans (Phaseolus vul;aris

L. var. Darx ted i idney) were used except for Experiments

I and VI, where different soills and vean varieties were sub-
stituted. all treatuaents were randoaly arranged in 4
replications. Regular 'nimet (pnorate) 1l0,, granular was
used in all experinents, Di-syston and +‘himet C.S. both
10,0 granular were also used in ZTxperiment II. The rates
given throughout this presentation are amount of active

toxicant.

Insects used for Yesting

The iiexican pean beetles used for these investi-
gations were collected from bean fields in .iontcalm County,
Jdichiizan., They were then reared in the greenhouse by a
modification of the .aethods described by leterson (1959).
The beetles were reared on tender bean plants grown in
four-iach clay pots at temperutures from '75o to 850 . and
at relative huamidities over 60 percent. s large, wooden
framed, galvanized screen cage, ueasurins 25 x 30 x 30

inches was used for oviposition. .luorescent bulbs wvere

-10-
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installed over the cacre to furnisn tane ligznt rejuired to
maintain 1l to 15 hours photoperiod. igg nasses were
collected on ulternate days. <ThLe excessive leaf unaterial
was removed, leaving about 1 square-inch-riece of leaf with
the erg mass. ‘'hese eg~ masses were then placed in a covered
Tetri dish on a disc of blotting paper, vetted with a
saturated solution or sodiua ciuloride. 7The eggs started to
natecn after 5 to 7 days wuen kept at 70° to 75° F. The
larvae, upon hatcring, rexained clustered on the empty ege
shells for about 10 to 1o hours. «ithin this period the
lear pieces with the young lurvae were placed on tender
bean foliage. ‘'he plants with the young larvae were rplaced
in another wooden frumed, gulvanized screeu cage measuring
15 x 22 x 22 ilnches, rresiu foliage was supplied every =2
days. «hen tne larvae pupated, ti.e jurae were collected in

a rint box and placed in the oviposition cage.

Beanr aphids (Aphils fabae Scop.) were collected in

augcust froa field beans in saginaw vounty, wichisan. “he
cultures were maintained on young bean plants in the green-
nouse, attempts to rear tuese aphids for an extended period

failed.

Two different cultures of two-spotted spider mites,

Tetranychus telarius (L.) were .aintained. 'Tue culture used

for Experiments I and II was fro.i the i.ichisan State University
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greennouse culture. ‘Jliese @mites had been subjected to
treutments of numerous xziticides and organophosphoric
insecticides. 'lie .iites used in Zxperiments V and VI v.ere
collected from a red clover field on the uiichigan Stuate
University rarma, Crop farm, BEast Lansing. This :ite culture
was reared on bean plants in the greennouse, put was isolated

from greenhouse infestations.

Vinegar flies, Jrosopunlla melanogaster Lieig.,

were obtained from a culture maintained in laboratory.

Liethods of Seeding und i lacement of Insecticides

In Experiments I to VI the insecticide was applied
in oands 1a tue soil. +«hen this method was used an 32-inch
clay pot was filled witn 5 inches of well coumpacted soil.

A thin band of the insecticide was applled and over this
band one inci of soil was added. five bean seeds were then
flanted aund arranged so tnat the buand of insecticide was
1 incun below and 2 inches to the side of the seeds. The
gseeds were covered with 1 ianch of soil leaving still anotiaer

1l incn of space in tne pot fer holding water.

In the in-row ajpplication the insecticide was
placed directly with the seed over o inches of soil in tie

clay pot and covered with 1 iacih of soil.
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Jor tne broadcast treatuent ti.e insecticide was

mixed viith the upper l-incu layer or socil around tue seed.

93]

iopassay Tests

A modificatiou of the floating leaf-disc :metinod
as described by Rodripsuez (19523) and Eichmeier (1953) was
used to test ailtes, Using this .iethod, leal discs were
excised witn a seven-eichtn inch diameter cork borer from
detacined leaves. as the discs were cut, tney were fastened
to a plece of pencil eraser by a pin and floated in a letri

disl. containing

a 2 perceut sucrose solutioun. The piece of
eraser ucted as an ancuaor and xept the discs in position.
The floating discs were infested with 5 fenale two-spotted
spider .1ites. The retri dishes with the infested, floati.g
discs wvere placed under rluorescent lizhts and watered
regularly. Tests witn apnids were conducted in the suae
manner using 5 aphids on euacih lear disc. The leaf discs
were umaintained for a period ranging from ¢ to 10 days after

wnich the number of wites and ajhids on the discs were counted.

Tlie first instar l.exican bean beetle larvae tests
on bean plaunts were conducted by placing a pilece of leaf
containing 50, 8 to 10-hour=-old larvae on the folliage.
iwwortality counts were .nade every 2 days. The second and
toird instar larvae and adults of L.exican beun beetle viere
placed directly on the tean foliage for feeding and mortality

studies,
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Assessment of the feeding injury by the iiexican
bean pbeetle larvae and adults on bean follase was rated as
follows: 1 « scattered feeding; 2 = 174 to 1,3 leal destroyed;
S =1/5 to 1/2 leal destroyed; 4 = anore tiian 1/2 leaf

destroyed.

Experimnent I

The purpose of tne first experianent was to evaluate
e urptake of Thimet fro.1 widely different soil types. It
was begun on July 25, 1960 using the following three soils:
1) aucxk (obtained fro. the lluck wxperi-
mental rfarm, Clinton Co.).
2) loam (obtained from the Lutz faru,
wmontcala Co.).
%) loamy sand (obtained fro: the Hillman
Farm, siontcalm Co.).
Bach of the solls received a banded 2-pound Thimet treatment
and together witi un untreated control, made 6 pots in each
of the 4 replications. Cn august 9 (15 days after planting)
oioassays were conducted with 2 sets of leaf discs excised
from the first true leaves of the treated and untreated
bean plants, using two-spotted spilder wites (greenhouse
culture) and vean aghids., Counts of mites and arhids were
mwade after 5> and 9 days resjectively. On August 15 (21 days

after planting) bloassays with 2 iiore sets of leaf discs
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from tie thLird and fourti trifoliate leaves ot the bean
plants were conducted using mites and aphids. In this cese
counts of mites and arinids were :@ade arter o and 10 days

respectively.

Piouassay tests with first instar iiexican bean
beetle larvze were conducted fro.n sauzust 19 - 235 on treated
and untreated bean plants, .ortality counts were made
every 2 duays. 0On auzust 27 (<3 duys after planting) the
plants in tie ord and 4tu replicutions were infested with
10 second und tunird instar larvae of tne bean beetle. Larval
mortality counts were .scade every 2 days. feeding injury of

. . . ) el At . e
the ilexican toun ceotle l.rvae vag ass2sscl accorlinge to tue

-

rating described in the methods section.

On September 14 (50 days after planting) tvio creen
bean pods vere picked {rou each of the treatuents and the
controls and placed separately in 1 pint paper boxes aloag
with O newly emerged mexican beun beetle adults., 'T'he feeding
damage and .ortuality were evaluated arter 5 days. 4ll the
plants were removed from the pots on September 21 so the

roots could be examined for symptoms of phytotoxicity.

)

xperiqaent 11

The second experiuent was estublished on August 5

-

to correlate various rates o¢i Thimet und Di-Cyston ajpplicatiorns
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with insect xortality in the aerial plant parts., The
insecticide ayplicution, experiumental desiecn and planting
mnetinods were the szme as those used 1n Experinent 1.
Sterilized greennouse £0il vwias used witnh insecticide treat-

ments as follows:

Treatments Dosag:e rer acre
Granular tYhimet 1l 1b.
Granilar Thinet 2 lbs.
Granular Thiaet 4 lbs,
Granuler Thimet C.5. 2 lbs,
Granular Di-Syston 2 los.

Control —_—

On August 19 (14 duys after plantin-~) bioassays
were conducted with :aites (greennouse culture) and aphids
on leal discs excised froa tne tirst true leaves. after
one week, tne saae tests were run with dlscs froa the third

and fourth triroliate leaves,

Bloassays with first instar larvae of the Liexican
bean beetle were conducted on all bean plants, on august 27,
‘'he plants were also assessed for phytotoxicity symptoins and

stund counts vere -iade.,

On Septemoer 11 (45 days after planting) mortality
arid feeding tests were carried out with 5 newly e.aerged

mexican bean bpeetle adults on 2 of tihe 4 replications. The
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plants in this experi..ent vere heavily infested with auites

and wnitefllies, ''rialeurodes vaporariorum (..estwood) as a

consequence of normal sreenhouse amigrations. The bean
plunts were assescsed f'or the decree or inrfestation. 1lants

were rated from 1 to « according to the number of :iites or

wiiteflies per infested leail as follows: 1 = less tihan 20;

2 = 21-40; 3 = 41-60; 4 = 61 and more.,

Experiaent III

The third experiament was set up on august 2%, to
study the eftfect of different levels of soill noisture on the
uptake ot thimet, Tne arrangenent of the expcriment was
similar to Zxperiuents I and II. 7The soil-moisture levels
were designated as high, normal and low and each contained
a 2-pound Thimet treatment and an untreated control. The
high moisture level was obtuined by placing pots in metal
trays contalinins ajproxinately one incin of water which was
maintained throughout the experiment. Tue rormal molisture
treat.ulents wvere watered in the re;ulur manner and in the low
moisture treatuwents just enough vater was added for the

¢lants to survive,

Fifteen days after planting, bloassays were carried
out witn first instar iiexicuan bean bestle larvae. uat this

stage the plunts in tue 1low .1o0isture treatments had developed
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ouly 2 leaves while t.e plunts in tue otuer treatients had
reached the first und second triroliate leatf stase. On
Septewber 19 a secourd bloaussay test wugo run agaln with first
instar lurvae. FtFeedins injury, stand and growtn were
recorded. ‘“he normal growth of tue bean plants was adversely

afrected by tie nigu and lov molsture treatments,

Txperiment IV

Tue fourtu experi.aient vas established on Septeuiber
© to study tne effect of nigu rates of “hiwet on bean plaats
and to evaluate the effect of excestive rates of thimet on
wnat apreared to be a resistunt aite population., Ten
percent graaular Tnlaet was ajpplied in s0il bands at tne
rate of v, 5 and 12 pounds per acre, 2Records were ootained

on stand, growtih and puytotoxicity.

Sxperiaent V

Tnis experiment was arranced on JUepteaber 10 to
ascertain tine ainimun rates of Thinet effective r'or the
control of mites and wexican oean beetles. The four treat-
ments in tanis experiuent vere 0.25, 0.5, und 1.0 pounds of
Thimet (10, granular) per acre and a control. The bean
seeds and insecticides were arranged as in the preceding

experiments.
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on October 1l¢ a biloussay vas made witihh the first
instar larvae of liexican beun beetles iun the same manner as
in the previous experiuents. Dioassays using the floating
leai disc uetnod wvere started on October 11 and 27 using
mites froa the red clover field culture. 3y lLiovember 5 the
bean plants viere neavily infested with aites and wniteflies

and were destroyed.

sxreriment VI

On September 24 Zxperiment VI was arranged to
evaluate tle uptake of +thLimet in four varieties of field
beans. The varieties used were i.ichi.-un Dark ed :iidney,
wilchigun Yellow Zye, .ichelite and .lichisan Cranberry. Tacu
variet; of bean received a l=-pound ihimet treatment applied

in the swiae manner as before and a control.

On Octover 24 a blouassay was carried out by the

leai disc metuod with .aites fromn the red clover culture.

Experiment VII

Tuiie last experiaent vias begun on December l4 to
compare in-rov and broalcast treuat.ients ol Thinet, znd
consisted of 7 treatments., 1In the in-row ajplication, tie

Thimet was placed v:ith the vsan seeds und in the broadcast



treatuent it was :ixed with the upper one inch or soil. The
three in-row treatments were 0.5, 1.0 and 2.0 pounds of
Thimet per acre, ond the broadcast treatuents 0.5, 1,0 and

3.0 pounds per acre.

7

On Decenber Z0 (15 days after planting), bioassay

tests were conducted with Drosophila melanogaster .ieis, on

leaf tissue media. The first leaves from replications I
and 1I were removed from the plants. Ten gramas of leaf
material were collected fro.a eacnh treatment and placed in a
l-pint sason jar with 20 ;rams of distilled water. The
leaves were macerated in tae water oy a oleading Osterizer.
To the nacerated leal watecial, 70 grus of pumpkin media
were added aund wixed thoroughly to give a homogeneous
mixture of pumpkin aedia and leaf .aatter, wnich made a
dilution of 10 percent leaf wmatter. Furtier dilutions of
5, 2.5, 1.25 and 0.625 percent were ..ade vwith pumpkin media.
Thus tliere were 5 dilutions oif lear wixture for each treat-

ment in the experinent.

Two snell vials were .arxed ror eacn of the
different treatment dilutions and swall strips of paper
towels were pluaced in eacu vial. Cuwall amounts of the
diluted learf-puapgin wedia vere spread on the pupers inside
tne viuls according to taeir respective dilutions. About

25 to 250 flies were anaestietized witih ether ani carefully
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inserted iu ezci of the vizls., JThe vials were plusred with
cotton and aaintained st £0° ¢. after 24 Lours the
giortality of flies was recorded for 11 the vials., a4
standard test employlug pure shimet dilutiorns witn puapxin
media was also run to estuvlisn tie 1Dz dosazre curve. EZDgp
values ror different treatmeatvs vere estincted by the
"lomozrayu Culculations or Lose-eflect™ metiod orf Litenrield
ard .ilcoxon aand were then cowmpared with the TJg, dosaze of
tue standard Thimet test. Trnese values were then correlated
with the anaount of Thimet 1o leuaves of tne different treat-

ments,

On January 9 and 19, 1901 tvwo similar bloassay
tests vere carried out. Leaves [roa tue replications 1II
and IV vere used for one test on January 9, anéd leaves fron
all tne replications for tune test on Junuary 19, The leaf
natter concentration in puapxin uediz for tiese tests rawn-ed
from 10 to 0.625 percent for the Jauuary test .ud 20 to

1.25 percent for the test on Junuary 19.
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Experiaent I

2esults of bloassays concducted on suzsust 9 and
15 on detacuned leaf discs witn two-spotted spider .altes
(greenhouse culture) and bean apliids are presented in Table
1. After 6 days there were no significant differences
petveen mite populations on the treated «ud untreated plants.
This was in contrast with the findingss of .Wilcox and Howland
(1990) who reported 2 to o wmonths' control of tvwo-spotted
syider mites with YThimet dosages of less than 1 pound per
acre apprlied to the soil. It was postulated that the green-
house mite culture used for tnis assay wvas resistant to
Thimet. 'There was a significant reduction in numbers of
beun aphids on discs from tiie first true leaves re:oved fro:a
the Thimet treated plants, grown in loum and loa.ay sand soils.
Aphid populations on leat discs from treated plants grown
in auck were not significantly different from tnose of
control plants, in fact, tiere was a tread toward nigher
porulations on discs from treated plants. Apnid populations
on discs froa tne top trifoliate leaves whicn were removed
fron both treated and untreated plants grown in loam and
loamy sand soils vere signiricantly lower than those fron

the plants grown in muck. I1.owever, there were no significant



Tavle 1. I.u.abers of two-spotted s;lider mites (from
greeniiouse cualtures) and bean aphids on leuf discs, re:oved
from tue (a) first true leat aud (b) top trifoliate leaves

of plants grown in thiree differeut soils.

(1)

lieun nuiber of uit?s.?r apihiids
per leaf disclid
froa first fronm

Solil Iounds true leaves top trirfoliate

of actual 15 duvs leaves 20 days

Thimnet per after rlanting after planting

acre

wiiltes Aphids iiites aphids
.Luck 2 9 a 3 be 5SS a 10 b
«uck - 22 a 14 ab 23 a 20 ¢
Loaw 2 13 a 2 a 2 a 0 a
Loun - 295 a 24 be 37 a 4 a
Loanmy sand 2 19 a 7 a 3l a 1.0 a
Loa.iy sand - 22 a 43 ¢ 4z a 5.0 a

—
}_u
~

eans witu a coauon letter are not significantly
difrerent fron each otmer at tae 5 percent level
(Duncan 1950).

(1i) wites and aphids vere .iaintalined on tne discs for 6
and 9 days respectively.
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differences iu tne populations on discs froa treated and
untreated plants grown in tuese two soils, The variation
in results in this part of Experiment I was thought to be
due to the difticulty in maintaining a strong tean arnid
culture as well as probleams in develoring a consistent

technigue for disc culture.

Results of the feeding studies conducted with
a) first, and b) second and tuird instar ..exican bean beetle
larvae are summarized in Tables 2 and 4. There was a maximum
recuction of only ©5 percent of veetle larvae on treated
glants grown in zuck, ia contrast to 10U rercent mortulity
of larvae on plants grown in loum and loamy sand solls.,
In both tests, unowever, tunere vas a significant reduction
in larval populations 2 and 4 days after infestation on

treated plants grown in mauck.

The rating of feeding injury on thne leaves is
rrecsented in Table 4. All control plants were almost
completely dectroyed 24 days after infestation. Treated
vean plants grovm in the loam and lou..y cund soils were
injured the least, and thke injury vas significantly less

than that on the treated plants grown in muck.

uexXican tean beetle adult feedine danaie on the
green bean pods was evaluated and the results are gziven 1n

Table 5. Tne degree of feedin: damarse to pods 11id rnot



Table 2. lortality of rirst instar .iexican bean peetle

larvae fed on roliage of beun _lants grown in turee

o
>

difrerent soils. 1Ilants were infested witl larvue 26 duys

after planting.

T
Iercent larval nortality‘l)

Iounds of
Soil actual Thimet 2 days 4 days
per acre after larval wfter lurval
infestation infestation

wuck 2 55 b 85 b
wuck - 20 ¢ 25 ¢
Loam 2 100 a 100 a
Loam - 25 ¢ 3% ¢
Loauay sand 2 10C a 100 a
Loauwy ©and - 25 ¢ 20 ¢

(i) .(leans witn a comaon letter are not sigaificantly
different frowu eacn otaner 1t tue O percent level
(Duncan 195bH).



Taole 3. aortality of second and tnird instar liexican bean
beetle larvae fed on toliase of bean plants grovn in three

different soils. Larvae placed on plants 03 days arter

planting.
Fercent larval ﬂortality(l)
Pounds of
Soil actual 1himet 2 days 4 days
per acre after larval after larval
infestation infestation
i.uck 2 320 b 55 b
.uck - 2 cC 12 ¢
Loan 2 67 a 27 a
Loun - 7 be 20 ¢
Loamy sand 2 25 a 100 a
Loamy sand - S ¢ 17 ¢

(i) lleams witn a co.uuon letter are not sirnificantly
different from eaclh other at the o percent level
(Duncan 1955).
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Taole 4. .assessaent of feeding injury of wexicun oean
beetle larvae on bean plants grovn iun turee airterent coils,
Rating o feediny injury: 1 = scattered feeding; 2 = 1,4-

[ =3

1,3; 3 =« 1;3-1,2; and 4 = 2aore taan 1,2 of leaf consuned.

lounds of wean feeding
Soil actual Thiaet (1)

per acre injury
sluck 2 2.2 b
Lack - 4,0 a
Loaia 2 l.1 ¢
Loaim - 3.8 a
Loany sand 3 1.0 ¢
Loamy sand - 4,0 a

(1) 1ilieans with a comuon letter are not sicniticantly
difi'erent from each otuer at the 5 percent level
(Duncan 19595) .



Tavle 5. ivaluation ol .exican bean beetle adult feceding
injury on green bean pods removed from plants grovn in
three difrerant soils, feeding injury rating: 1 = no
feeding; 2 = less thau 1l/4; & = 1,4 to 1/2; and 4 = ore

tuan 1,2 of the outer pod surface.,

Pounds of ilean feeding
Soil actual ‘thimet (1)
per acre injury
suck 2 4 a
siuck - 4 a
Loan 2 4 a
Loanm - 4 a
3.8 a
Loaay sand 2
4 a
Loamy sand -

(i) weans with a coason letter are not significantly
different from each otiner at the o percent level
(Duucan 1953).
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indicate any siguificunt difterence aaiong treatiients and
controls, .his indicated that the toxicant, ir rresent in
the pods, was in very aminute juantities and Lud no eftfect

on tune feedl.g of adult .iexican bean beetles.,

There was no indication of rpunytotoxicity symrto:s
in any of the soll-insecticide treatment comoinations in
Experiment I. itesults of this experliient indicated trat
Thiwmet was less effective in :.wck than in the loz:a and lounmy
sund soils. Getzin and chapaua (1953) reported that Thimet
uptake wus greater in sand aud clay loaaws taan in nuck.

‘"hey indicated that orgcanic ..atter bound tne insecticide in
tue soil., YWihis binding efiect or Thimet on muck :aay have

int'luenced tune results in Zxperiluent 1.

wX,erident 11

Tre results of tne bioassays carried out on au~ust
19 and 24 (14 and 19 da)s qftér tlanting) with two-spotted
s; ider .1ites and pe:aw arnlds on excised leal Jdiscs are
sumiarized in Taole v, iiite counts .iade € duys after
infestution indicated that t.ere were 10 si~-nificant
differences in pojulations of mites on the leuf discs removed
froam the treated and control plants. Tuese reasulte cive
additional support to tne nypotiiesis that the mites froa

te greenhouse culture vere recistant to thimet. .pnid



avle 6. lluber of amites aud apuids on detuchel lewf discs
fron tne first true and top triioliate leuves oo oean pluaats

(1)

grown in treated und untreuted soll,

. . (i1)
lLiean number per disc
t'ounds of

Treatuents in:gziiiide I'irst true learl disc Top122%f3%;gte
per acre

wites aphids aphids
Thimet 1 6l a 24 a 4 a
Thimet 2 40 a € a 3 a
Thimet 4 4% a 2 a 11 =
Thimet 2 593 a 7 a 17 a
Di-Syston 2 20 a 27 a 12 &
Control - 37 a 67 a 18 a

(1) .iites aud aynids were counted ¢ uand 10 days respectivel;
after infestation.

(ii) ileans with com.ion lelter are not sicnilicantly
differently frowm euch other at the 5 percent level
(Duncan 1953) .
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counts were taxen 10 days after infestution and in ooth

tests, ou discs from the tirst true leaves and uprer tri-

rfoliate leuves, tane ajuild jpojulations appeared to be nicner

in the controls, Difrierences were not stautistically sisuificunt,
nowever., Tiie lacxk ol significant dirferences between tne
treat:ilents aud controls ..ay .ave vee. due to tue variable

size of tie populutions in the dirferent replications,

The .ortality of first iastar ilexican bean beetle
larvae wvuas sigernificantly rir-ner on tiie treated rlants than
on tue comntrols (Table 7). all trectaents had 10C percent
liarval wortality Cfour duys after infestation. Table 8 siows
tie results of tue .ortulity studies witii wexican bean
beetle adults on ovean plante. The £ and 4-pound ayplications
of Thimet resulted ian 100 percent xill of the beetles ufter
2 aays. «ll otuner treatuents guave 1l0u percent beetle mor-

tality in 4 days in contrast to no iortality in the control.

Results of tihe ascuys with second and third instar
.exican bean beetle larvae on bean plaunts are presented in
Tavle 9., T[ne larval .iortality on all treatel plants was
high as early as 2 and 4 duys arter teeding was initiated.
Thimet ajpplications orf 2 and 4 jounds per acre zave 100
percent mortality witnin 2 days. There were no sisgnificant
differences in amortality among the different treatments.

assessment of feedings daage b, tihe iexican vean beetle
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Table 7. Lortality ol first instar L.exlican bean be:tle
larvae placed on bean jlants 0.2 daye after plantizs-; crovn in

treated aud untreated soil.

Percent larval uortality(l)
Iounds of
Treatizents actual
insecticide 2 days after 4 Jays ufter
per acre larval infestation larval infestation

Thimet 1 £7 a 100 a
Thimet 2 100 a 100 a
Thinet 4 100 a 100 a
Thimet C.S. 2 87 a 100 a
Di=Gyston 2 75 a 100 a
Control - 14 b 24 b

(i) weans with comaon letter do not difrer significantly

el

from edch other at tlhe 5 percent level (Duncan 19595)



Table 8. wortalit of .leilican beun beetle alults fed on

plants grown in treated wnd untreated soil, (1)

Yercent lilexican bea? beetle
mortality‘\t!
Tounds of
Treatients actual
insecticide 2 days after O duys after
rer acre larvul infestation larvul infestution

Thimet 1 70 a 100 a
Thimet 2 10u a 100 a
Thinet 4 100 a 100 a
Thimet C.S. 2 0 b 100 a
Ci-syston 2 O b 100 a
Control - C b O b

(i) TReetles rluced on ;lant &= days after planting.,

(1i) leans witia comrion letter do not differ significantly
from euch oticr ot the 5 fercent level (Duncan 1935).
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‘Jable 9. Jdortality ol second and third instar llexican
beun beetle larvae fed on vean :lants jsrovn in treated
and untreated soill. Larvae were placed on plunts 4: days

after planting.

I'ercent larval nortality(l)
iounds of

Treatments actual
insecticide 2 days after 4 days after
per acre larval infestation larval infestation

Tuimet 1 75 a &7 a
Thinet 2 ‘ 100 a 100 &
Thimet 4 100 a 100 a
ininet C.o., 2 71 a € a
Di-Syston 2 71 a 79 a
control - O D Ob

(1) vieans witn cowlon letter do uotl differ siguificuntly
from each other at the § percent level (Duncan 1935).



larvae aud adalts (Tavle 10) indicated that the control
plants viere nearly destroyed al'ter tine tests, witu little
injury to the treated jlants. Mo significunt variatlions

in feeding injury vere indicated azong tue differ:nt insecti-
cide treat.ients. Variations in nutural mite and whitefly
infestutlions iun the greenliouse are oiven in Taole 11,
Intensive wmite infestations were present on plants fron

votin tue treut.ie:dts and control, nowvever, there vere
siguificantly inore mites on tne 21i-Cyston treatment and
control. There was a relatively hicn whitefly infestation

with no sirnificaat differences among treat.ients and controls.

with the exception of the 4-pound Thimet treatment,
the insecticide aypplications arrpeared to have no aldverse
eftect on noramal zeraination and growth of the bean plants,
rlants treated with 4 jounds of Thimet per acre siowed
slight yelloviing or leuves cduriu:s tiie eurly period of plunt

growtia.

Tne results of feeding studies of first iustar
weXxican bean beetle larvae on uaigh, noriaal and low soil
moisture treatuments are gresented in ''able 12, Two days

after infestation the larval mortalit; did not vury

R

significantly in any of the treut.ileuts or control. Llarval

[



Table 10, asSsessnent of feeding injury by .iexican oean
beetle (&6 days after plunting) on bean plants grown in

treated and untreacted soil.,

Founds of slean of reedins

Treatuerits actual insecticide iniupy (1)
per acre rjury
Tnimet 1 1.25 b
Thinet 2 1.0 b
Thimet 4 1.00 b
Thimet C.C. 2 1.0C b
Di-tyston 2 1.7 b
Control - 4,00 a

(i) .iseans with comion letter do not difter significantly
froa eacu other ut tine 2 percent level (Duuncan 133Z).
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Tuable 11, Luaaber of naturall;” occurring aites and white-
flies on bean plauts grovn on treated and untreated colils,
Ratings of infestatlion estimated as nunmber of .ites and
wniteflies per infested leuf: 1 = less tnan 20; 2 = 21 to 40;

-~

S = 41 to 003 andl 4 = 31 and above,

N

liean degree of iufestation(l)
lounds of
ireatiaents actual insecticide

per ucre sltes Whitefllies
Thiziet 1 2.75 be 1.25 a
Thinet 2 2.75 be 1.00 a
Thiaet 4 2.20 b 1.25 a
Thinet C.o. 2 2,90 b 1.25 a
Ji-Syston 2 5490 ac 1.25 &
Control - 4,00 a 1.75 a

(i) i.eans with a coamor letter do not difrer siguificauntly
froa eacn ctier at the 5 jer cent level (Dancen 1933).



Tavle 12, Lortality of rirst instar .iexican beuan beetle
larvae fed on bean lants grown ut three soll moicsture

levels.

tercent larval mortality(l)

I oundsc of Larval infestations
actual B
mwolsture levels Thilaet
»er acre 14 days 2% days
after pluanting after [lantins
(ii) (11) il (1)

i1)
<z days 4 days 6 duays 2

wizch moisture 2 17.5a ¢2.50c 65.0¢ 235.0b 70.C

lilgh moicsture - 1¢.Ca 17.5d 22,538 1Z.5¢ 20.04
.oraul aolsture 2 l12.5a 20.0c 95.0a 95.0a 102,04
Normal moisture - 10.0a 20.0d £5.03d 17.5tec 22.34d
Low molsture 2 O.Va 10u.0a 10W.Ca 100.0a 100.0a
Low :olisture - 2C.va 75.0b 75.0b 22.3bec 45.0¢

(i) i.eans with a co.aon letter do wot Jdiffer siznificuntly
from eacu otuer at tue 5 perceunt level (Duucan 1u58).

(ii) Days after larvul iufestation.,
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amortality was sigunificently nisher in the treutments than

in the controls after &« aund o d:ys. <Yhe second test,
conducted a week alfter the first, resulted in .i-her lurval
mortality within 2 days in tne treated plants tnan in the
coutrol plants. 'Yne delayed effect of the toxicant in the
treated bean plants on liexican bean beetle larvuae in the
first test imay have veen due to aan insufficient uptake of
toxicant in the plant. A4t tue initiation of the first assay,
the plants Lad completed 7 to 8 days of growtn following
energence and may not nave taxen up enoush insecticide from
tlie soil to nave an iiaediate effect on the Liexican bean
beetle larvae. Treated plants from low and normal soil
moisture levels produced significantly nicher kill than diad
treated plants grown ut the high :oisture level., The sig-
nificautly higher .ortality in the low noisture controls .iay
nave been due to stunted growtn and lack of succulent

foliage for larval feeding.

assessiment of the feeding injury of adult siexicuau
beun beetles on beun plants is presented in Tauble 1¥¢. All
treated plants at tie differeut soll molsture levels nad
significantly less feediug ilnjary tuan the plauts in the
control. ©1he relationsiiys between reight anud spreud of the
plants grown at various soil .olsture levels are given in
Table 14. The ylante in tne low moisture level were

siguirficaantly shorter and nud lesc growtin than the rlants
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Tavle 1Z. assessment of feeding injury of Liexican bean
beetle lurvaue on Thimet treuted und untreuted plauts grown

at three soil moisture levels,

Iounds of reun feeding
wiolsture levels actual Thimet (1)

per acre injury
Iiigh noisture 2 1.8 bec
Liign aolisture - 2.6 d
normal molisture 2 1.2 ub
horimal moisture - 2.3 cd

Low molisture

oo
[
(@)
(@]

Lowv moisture - 2.2 cd

(1) iseuns with < couaion letter do not dirrer significantly
froa eaci other at the 5 percent level (Duncun 1953).
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Table 1l4. Jean Lelgsht and spread (crown width) of the
Thimet treated and untreated veun plants grown at three

soil moicture levels,

tounds of ilean helight slean sypre=d
mOolsture levels dctual Yhiimet (1)
per acre in iuches in inches
uign wolsture 2 15 b 12 b
Lizsh aoisture - 17 a 15 a
Normal colisture 2 16 a 17 a
Normal moisture - 16 a 16 a
Low molsture 2 6 ¢ 10 b
Low :oilsture - 6 ¢ 3 b

(1) lieans witn a comion letter do not differ sizgniflicantly
from eacli other at the 5 percent level (buncan 1955).
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iu tie other moisture levels, with the exception of the

plant spread iua tue nign noisture level, In tune nigh aoisture
level the treated plants were significuntly snorter and nad
less growtn than the controls. Jactors that may have

affected the bloassay results of tiiis experil..ent were:

(a) hish temperatures (over lOOO #,) for short reriods and

(b) excessively high and low sgil moisture levels,

Lxperivent IV

The bioacsay tests witihi two-spotted sjyider mitecs
(greenliouse culture) suowed normal mite reproduction on
detached leaf disces, fro.u plants treated with as high as
12 pounds jper acre of Thinet soil vand treataents. This
added additional weight to the hypotnesls that the :ites
from the greennouse culture were nighly resistcnt to thinet.
seed germinution inm all treutaents wue satisfactory. liowever,
sywptoms of puytotoxicity vere oObgcerved iun all Yhimet treat-

merits.

Zxperiqaent V

Table 15 presents the results of the bplioassays
conducted witn first instar .exican bean beetle larvae on

treated and untreated bearn plunts., JThe larval 1ortuality
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fable 15. wortality or rirst instar .lexican bean beetle
larvae fed on bean [plants treated with turee rates of

Thimet. Ylants were infested 22 days after seeding.

(1)

IT'ercent larval mortality
lounds of

Treatments actual thimet
per acre 2 days after infestation
Thimet 1.00 100.0 a
Tninet 0.30 81,5 ab
Tihinet 0.25 0s.S b
Control - 15.0 ¢

(i) ideans withh a comaon letter do not differ significantly
from eacu otLer at the 5 percent level (Duncan 1953).
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on the treated plants was signiflicantly higner than tne
controls. OCne pouand rhiset per acre rave 100 percent «ill

in 2 days. lesults or tue bloussays coaducted on October

11 and 27 (20 ald «2 days after planting) with two-spotted
syrider iiites (red clover culture) gave significant reductlorns
in the nite populations on the discs from plants treated

with 1 pound thimet (Taoble le). In the first assay, discs

from tne 0.25 and 0.5 round Tiiliiet treatments produced

e

significant reductions 1 tie ..lte populations.

Results of tuese bloassays indicated that Thimet
at Jdosa.res as low as 0.5 pounds jper ucre produced nortality
of the .iexican bean beetle larvae and two-spotted sypider

mites for 42 days atfter rlanting.

Txreriament VI

Axperiment VI was desirned to study the effects of
Thiaet in terms of insect nortulity and paytotoxicity to
difierent bean varieties. w»ioassay results with two-sgotted
spider .aites (red clover culture) on excised leaf discs in
tiis experianent ure gresented in Tavle 17. The leuf discs
frow tue thimet treated plaats in tae four dirfferent vean
varieties gave signifiicantly lower wite populations as
compared to tuelr controls. Tiere were rno sigaificant

difrerences petween mite jopulations on leaf discs from



fable 16, ropulations of the two-spotted splder uaites
(red clover culture) ou detached leatl discs from plants

treated vwitn tihree rates of +{hiiaet.

iiean nunver of mites after § day
tounds of

Am it actual

{reataents insecticide Leaf discs Leul discs
per acre infested 2ov days infested 42 days

after prlantinz after planting

Thimet 1.0 2.9 a 15.C b

Thiamet 0.5 5.0 a 41.0 a

Thiaet 0.25 15.0 b 30,0 ab

Coutrol - 2.0 ¢ 47 .0 a

(i) .weans havings a co.xaon letter 1o not 1iffer siznificantly

fron eacu otner at tie 5 percent level (Duuncan 1952).
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Table 17. wean nu.aber of 1ites rper detucned leal 1isc
from tue ‘'nimet trezted and uatreuted ;lunts ol four

differant bean vurietlies,

iounds of iLlean numnber of
variety actuul Thimet aites 10 day
per acre after infestation
wicniran Dark Red ilidney 1 14.5 *
wichiszun Darx ded i.idney - J2.95
iicnigzan Yellow Eye 1 6.0 ¥
sicnigun Yellow nye - 65.0
- . L . 7 x
sdcrelite 1 15.5
wiichelite - 61.0
e ys i *
michigan vranberry 1 4.5
sichigan Crunberry - 64.0

¥piffers from controls ut the 5 percent level of sienificance
(L.Y.D. test, Snedecor 1937).
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any of tne treated plants. Turers vwus no evidence of puyto-

toxicity to any of the varlieties,

Bxperiaent VI1I

Dilutions of 95 percent tecrnnical Thiumet with

ruwapkin media were bloascayed, using Jrosoudaila melanosuster

vielg., as a test animal. The results of this assay are
rresented in Table 1. "he ZDgy of Lfhimet, as determined

by the "Loaograph Culculations of Jose-effect" metnod of
Litcehfield and .ilcoxon (1949), was found to be C.153 .
(slope of line was 1.84). =Results of the turee biloassuys
conducted witii drosojnila, usings aacerated leaves in juupkin
media, are suwuaarized in Tavles 19, 20 and 21. YLe leaves
used were removed at difrerent stuges in growtu of oean
plunts growing in various soll treatuments of Thizmet. Zugg
values for drosopiuila in cach treatuent of trne three assays
were deter.iined as deccribed berore in tnis experiment;
Lowever, tne iIJg5 values viere expressed us percent leaf
matter concentrations. Jable 22 zives the conversion values
or ;ercent leaf ..atter concentrations for EDg, into parte
per aillion (p.r..a.) of toxicunt, comparaule to +hi et in
the leaves. Cun the bacls tuiat IDgq for drosoplila was 0.153
F.p.n. Of +hilmet, 1t wvas rostuluted that cll nediqi: efrective

doses (.ID of lexi wutter concentrations hal 0.15Z ;. .a.

50)
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Tapble 13. @ortallty( ) ol drocoranila mmintained in

difrerent dilutions ol Trniuet i pumpkin nelis for 24 hours.

. (ii)
2Ds¢ (..edion
effective dogae)

‘Thinet in p.p.o.

. - : Iercent aortulit
in pumpkin aediz ' v Y

0.500 1C0.0

0.250 100.0

C.125 o4 .0 (ii1)
Oold:) £7opo e

0.150 2¢.0

0.075 15.06

U.000 16.6

(i) ~Flies dead wnd uuadble to move countel us ulffecteld
by iLinet.

(ii) ..ediun effective dose vas deterained by following
tune wetuod of Litehfield .. wilcoxoa (1949).

(i1i) At O perceut level EDzy confidence limlts vere 1.73
and l..3 and slope of line l.o4.



Taple 19,

W

sortality of droso;iilla .ialutained on bvean

leaf-puapgin nedia for 24 Lours, utilizing cvean leaves

removed from plants 15 duys after plantine,

Tercent

mortality(l)

Tounds of

EDg, (11

Treatdents actual rercent leaf natter as Slore

SEULS T Thinet in zedia percent  of

per acre leaf Line

matter
10 ) 2.5 1.25 0.025

Ia row

with seed 2.0 35.7 62.5 21.5 15.9 1.0 4.2 1.95
In row

witn seed 1.0 91.2 ¢01.3 H57.6 &.O 0 2.3 1.90
Ia row

Broaldcant

in soil 3.0 100, 27.5 24.8 20.7 1.9 2,6 2.04
Rroadcuact
Droadcast

in soil 0.0 100.0 594.4 50.1 0 4,2 4.4 l1.94
Control -

(i) flies whilch vwere uoripbund wd unacle to walk.

(ii) Zo=
meggod.

deteruined oy Litcufield und ~ilcoxou (1249)



: o
faule Z0.

~Lortality ol drosornila

-lJQ—

~zinrtalned on becan leaf-

vilaprin sedia ror 24 nourc, utilizinc bean leaves rerioved

troa plants 25 days al'ter plantine,

tercent mortality(l)
tounds of 3"50(11)1
Mgt actual Yercent leaf uaatter as Slore
freatuents  qpiget in media percent  of
per acre lezf Line
matter
10 o) 2.5 1.25 0.823

In row

vith seed 2.0 100.0 12.0 2.0 17.8 4.7 3.9 2.08
In row

with seed 1.0 4.6 16.1 O 0 0 16.75 1.77
In row

with seed 0.9 1.5 O O 0 0 -
Broadcast

in soll 2.0 100.0 50.0 251.5 12.0 2.9 3.45 2,09
3roadcast

in soil 1.0 10C.0 86.6 O 7.5 6.2 4.2 1.30
Broadcast

in soil 0.5 84.5 40.0 20.0 2.9 0 5.25 1.11
(i) rlies which vere morivund and uanavle to walk.

(1i) 2D deteramined bty Litchflield and .ilcoxon (1954¢)

qnetrnod.
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Table 21. sortality of drosoiiila laintained on tean leaf-
puapiin nedla for 24 Lours, utilizing bean l=2auves reaoved

from plants 35 dayes after :lanting.

(1)

lercent rtality

FYounds of ggso(ii)
Treatients actual tercent leul .atter as s5lope
Tininet in .uedia percent of
per acre leuf Line
matter
20 10 5 2.5 1.29
In row
with seed 2.0 92.5 4C.7 206.9 125.9 0 7.0 2.22
In row
Wit seed 1.0 £4.,1 1.1 5.7 0 0 10.0 1.75
I row
with seed 0.5 9.7 3.1 2.7 0 0
2roadcast
i soil 0.0 100.0120.0 71.8 23,0 0 SIS 1.42
3roadcast
in soil 1.0 2.0 21.4 O 0 0 16,0 1.49
“roadcast
in soil 0.5 75,0 2.6 9.1 ¢C 0 14,2 1.99

(1) flies wiich :ere orivand and unuble to valxk.

(1i) ED= deter.uined by Litcifield and ..ilcoxon (1949)
method.
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avle 22. anount of toxicant estivated to be in the leuf
tissues of tune bean plants treated with soil a,plications

of fhimet.

T.p.m. of toxicant

1 ounds of

Treatments actual Days after planting

Thinet

per acre

15 days 25 days 35 days

In-row 2.0 3.9 3.9 2.1
In-rOW l.o 4.\5 104 105
In-row 0.5 2ed - -
Broadcast J.0 5.8 4.4 4.5
Eroadcast 1.0 3.0 5.6 1.0
Troadcast J.D Ced 2.9 1.0




of “hiaet, at tne particular concentration. .1ith tnis

hypotiesis, the p.p.m. of Thinet were estimated ia leaves

f'or each treatment at particular stuge of plant growtn.

The data in some treatments were lietero-enesus,

so thnat the confidence limits included irobabilities of uizh

and low values., ihe C.5, 1 and 2 pound in-row treutiients

in the first assay produced nirhly heteroseneous data.

general, higher amounts of toxicant vers estimated to

In

be

present in the leuves 1Y days af'ter plamting, and swmaller

amounts were found 2o days arlter planting in all except tre

2 pound in-row and 1 pound broadcast treatments of Thiaet.

'hese differences way nave been due to experimental error.

‘‘nere was a considerable decrease in guantities of toxicant

40 days after planting, with tne exception of the 1 pound

in-row treatuent. It has veen deter.iined that Tniuaet
ing uptake in plants 1is coaverted into its isoners or
metabolites. Some of these metabolites were found to
potentially more efrective ciaolinesterase innibitors

is pure Thimet (iietcalf et al, 1249). The amounts of

follow

be
thun

toxica

estimated to be present in the leaves, tnen, could pro-

portionally be in much lesser ,uantities. <This experinaent

also indicated tinat the amxmouat of toxicant estiazted to be

in the plunts' tissues wuas not directly progortional to

Thimet applied; iowever, tiue . and 2 pound treatuaents of

Thimet did indicate relatively ani-h a.ounts.

nt
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The uet.od eaployed in preparin~ the leaf and
runpkin medla was not coapletely satisfactory. 4 fairly
nicn awount of molsture was rejyuirei for a homogencous
aixture, wnich may Lave affected the outcone af tnhe bioussays,
lnytotoxicity sywmptowus were observed in the 2 pound in-row
and 4 cound broadcast Thimet tresatuents, vith sli:sut stunt-

ing in growtu.



v Sr
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Soil ajplications of granular Thinet and 2i-Syston
were evaluated for (a) piaytotoxicity and (b) control of
foliare infesting insects and wites on bean plants,
Exjperluaents were conducted in tue greenhouse vitn various
rates und metnods of 1lnsecticlde upglicatious, on &
different soll types, vith & soill oisture levels and 4
varieties ot fleld beans. D3Bloassays vere carried out vwitn

two-spotted spider aite, Tetrauycnus telarius (L.), bean

aphlid, Aphis fabae Scop., mexican bean beetle, #pilachna

varivestis iluls, and vinegir fly, Jrosopnila .ielanoguster

welig.

The results indicate:
1) 4 greenhouse aite culture of two-spotted s:ider
mites was Cound to be resistant to coll ajpplications of Thimet

as nign as 12 pounds rer acre.

f

2) Band applications of Thimet at rates as low &s
0.2 pounds per acre vere effectlve in contrellius a non-

resistant strain of tie two-spotted ciider aite.

S) Cand ajpplications or 1, 2 aud 4 ;ounds of thinet,
and 2 pounds ol Dl-Syston per ucre viere eff'ective ugcainst

wmeXican bean beetle larvae and adults for 44 days after



plunting. These rates did not control infestations of

vwuiteflies,

4) Band ajplications vere less effective 1or control
of sexican bean beetle lurvaue at 14 days tnan thney were 20

days after seeding.

5) There was no apparent toxic efrect on adult ..exican
vean beetlesfed on green tean pods from plants grovn 1in uuck,
loail and loauay sand soils treated with 2 pounds of Thinet

per acre.

o) Tliinet residues from & (1 pound broadcast) to 5.3
(6 pounds oroadcast) p.p.a. vere yresent in bean leaves 15
days after ceeding. ‘lhirty-five dayes after seeding most

residues had decreased to 1 p.p.m.

7) Comparable amounts of Thimet arplied to beans
in-row with seed, or nixed in the soil (broadcast) resulted
in wore phytotoxicity tnan winen applied in vands 2 inchies

to the side and 1 incihh below the seed.

8) Excessive aoisture reduced the eltectiveness of

tue systeilc ajplication and increased phytotoxicity symptoas.
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