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INTRODUCTION 

Demeton, a recently developed phosphate compound, 

has shown outstanding effectiveness as an acaricide and 

insecticide. Its ability to become translocated within 

plants has provided a new method of attacking sap-suck

ing insect pests of agricultural crops. Although highly 

toxic to warm-blooded animals when improperly handled, 

demeton is relatively safe when used as recommended and 

may well be the fore-runner of a series of less hazardous 

compounds possessing similar effective qualities. Deme

ton was released for use on cotton in the state of 

Arizona in 1952. 

This thesis reviews available information dealing 

with demeton and includes a summary of original experi

ments, c anducted in Arizona during 1952 and 1953, to 

determine its effectiveness against pests of cantaloups, 

alfalfa, and ornamentals, and its possible hazards to 

beneficial insects. 



REVIEW OF LITERATURE 

Present knowledge of phosphate compounds as insecti

cides has developed from research begun 1n Germany by Dr. 

Gerhard Schrft.der in 1934. During the period of World War 

II he synthesized several insecticides from phosphate ester 

and phosphoric acid derivatives (Schrader 1947, 1952). He 

reported ~hat some phosphate compru.nds c ru.ld be absorbed and 

translocated in plants so t_hat al.1 plant parts ,became. toxic 

to insects. Compounds with this property have been termed 

systemic insecticides (Bennet 1949, Martin & Shaw 1946). 

Through his investigation. of the thiophosphoric acid esters 

of glyc?l thioethers Schrader de~eloped compounds with out

standing insecticidal properties. The most promising com

pound of this group was O,O-diethyl-0-2-(ethylmercapto)

ethyl thiophosphate! having the empirical formula CgH1903S2P 

and known first as E-1059. This compound is now known as 
!I 

demeton. Its chemical structure and the reaction used in 

its preparation are as follows: 

1/ Demeton formulations are commonly marketed under 
the trade name of "SYSTOX", which is the trade mark of the 
Chemagro Corporation. 



This reaction generally takes place in the presence of 

toluene at 80-9QOC and yields approximately 75 percent o!' 

a crude liquid, light brown to pale yellow in color, with 

the typically unpleasant odor of phosphate compounds. 

Demeton has a molecular weight of 258, boiling point of 

3 

l34°C at two millimeters, a specific gravity point of 1.1193, 

and a vapor pressure of 0.001 millimeters at 330C. It is 

soluble in most organic solvents (Scott & Wagner 1951, 

Anonymous 1952). During the synthesis of demeton there is 

also formed a comparable amount of a second isomeric com

pound, reported by Hartley (1952) to be 0-0 diethyl-82-

(ethylmercapto) ethyl thiophosphate. Demeton is formulated 

commercially as an emulsion concentrate which forms a eollo

dial suspension When diluted with water {Scott & Wagner 1951; 

Anonymous 1952). 

The mode of action of demeton is reported to be systemic. 

It is absorbed by the roots, stems, and meristematic areas 

and translocated through either the phloem or xylem to other 

parts of the plant to new growth (Schrader 1952: Scott & 

Wagner 1951: Metcalf & Carlson 1950). Ripper {1951) studied 

the translocation of demeton by applying it to seeds before 

planting, by spraying individual parts of the plants, and 

by using the radioactive tracer method. He reported that 

the spray treatment of the stems or leaves gave transloca

tion above .and below the treated areas, and that new growth, 

not present at the time of spraying, also became toxic to 



aphids. Seeds of cotton, beans, peas, and hops, coated or 

soaked with demeton and other systemic phosphate compounds 

before planting, rendered the resulting plants toxic to 

sucking insects (Chao-Seng Tsi 1950; Ivy 1950). Demeton 

emulsion applied to soil was absorbed and translocated to 

4 

all parts of the plants tested, rendering the foliage toxic 

to aphids, mites and mealybugs (Corkins 1952; Martin & Shaw 

1946). Demeton applied as an emulsion concentrate to the 

bottom six to twenty-four inches of the trunks of citrus 

trees was absorbed and translocated to all foliage and buds 

and gave a good control of the citrus red mite and the citrus 

bud mite (Jeppson, Jesser & Complin 1952). Hartley (1952) 

reported that the isomer o-o diethyl s2 {ethylmercapto} ethyl 

thiophospha te ___ is the actual active agent in demeton responsi-

ble for.its translocating activity. This is due to its 

higher water solubility and ability to rapidly transform, 

within the living plant, into a water soluble compound highly 

toxic to aphids and mites. 

Demeton is comparable to parathion in toxicity to warm

blooded animals, although there is less danger from the in

halation of demeton sprays and more from their absorbtion 

through the skin (Schrader 1952; Anonymous 1952). Bennett 

(1949) and Johnson (1952). reported that Phosphate compounds 

possessing systemic properties were highly toxic to man and 

domesticated animals. In warm-blooded animals, demeton acts 

as a cholinesterase inhibitor. Tested against rats and 



rabbits, the following ~u values were determined {Scott & 

Wagner 1951; Dubois 1951): 

DE:Mh'TON 

Oral LD50 (mg./kg.) 8-10 

Cutaneous LD50 (mg./kg.) 24 

Intraperitoneal LD5o (mg./kg.) 5- 9 

Subcutaneous LD50 (mg./kg.) 10-15 

3/ 
PARATHIOlf 

3-9 

55 

4-'7 o.s-o.s 

As a chronic poison, demeton was added to the diet of rats 

at a level of 10 to 20 parts per million for a period of 

three months and caused no deaths {Anonymous 1952). In 

plants, demeton gradually becomes detoxified and residues 

resulting from foliage applications to green vegetables, 
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soft fruits, and grains disappear rapidly. This is not true 

in plant parts which are waxy or oily in nature (Cleary 1953; 

Anonymous 1952). Demeton residues in plants are best deter

mined by measuring the effectiveness of macerated plant ex

tract in inhibiting the cholinesterase activity of a labora

tory sample of mammalian blood plasma. This is done by 

measuring the amount of acetic acid produced by the action 

of cholinesterase on acetylcholine chloride. The acetic 

acid is measured by the change of pH produced by enzymatic 

g/ LDso is the median lethal dosage of a poison, or the 
amount required to kill 50 percent of a test population. 
This dosage is usually expressed in milligrams per kilogram 
of body weight (mg./kg.). 

3/ Parathion is 0,0-diethyl 0-p-nitrophenyl thiophosphate. 

!J Tbi.l:'.t' is an abbreviation for Tetraethyl ,tiyrophosphate. 



activity in a standard buffer solution during a definite 

period of time (Steimers 1951}. 

Systemic insecticides may have an additional benefi

cial effect, as a result of their quick absorption by 

treated plants, thus rendering foliage harmless within a 

short time to beneficial insects such as predators, para

sites and pollinators. In testing a related compound, 

O~W~ it was shown that Syrphus, Calandra, Meligethes, 

Adalia, and Apia mellifera were not harmed from contact 

with treated foliage, although aphids present were killed 

(Ripper, Greenslade, and Lickerist 1950). In testing dame

ton for its effectiveness against aphids it was noted that 

the numbers of predaceous aphid lions and lady bird beetles 

increased tremendously during the period after treatment 

6 

and that aphids were effectively controlled both by the de

meton application and by predators (Ashdown 1952). Demeton 

applied as a spray to leaves, as a soil treatment to roots, 

or in irrigation water, rendered plants toxic to sap-sucking 

insects without making them toxic to beneficial insects 

(Ripper 1951). 

5/ OMPA is an abbreviation for Octamethyl pyrophos
phoramide also known as Schradan. 



.i!:F:B'EC'I'S REPOR':eED FROM DKMETON APPLICATIONS AGAINST 
~~STS UN VARIOUS CROPS 

~ea aphid~ alfalfa: Tuttle et al (1952) reported 

that the pea aphid (Macrosiphum pisi, Kltb.) was lUO per

cent controlled in alfalfa at Yuma, Arizona following the 

applica tian of a demeton spray containing one pint o1' 42 

percent emulsion per 50 gallons of water per acre. 

~ aphid ~ peas: Demeton gave near-perfect control 

of the pea aphid on peas when added to the soil, when used 

as a seed treatment, or when applied as a spray (Ashdown 

1952). Demeton was more effective than OMPA when the 

7 

materials were sprayed on peas at comparable dosages against 

the pea aphid. Demeton applied to peas on June 22 was, still 

effective against aphids a month later (Davich 1951}. Both 

workers reported that demeton produced little or no toxic 

effect on the pea plants. The percent emergence of the pea 

plants showed that germination was not affected by either 

soil or seed treatment. Seedling growth was retarded by the 

soil treatment, but had overcome the growth deficit thirteen 

days later (Ashdown 1952). Toxic residues occurred in har

vested and canned peas at the rate of 0.15 parts per million 

from demeton treated plots. Dried peas harvested thirty-six 

days after treatment had 0.1 parts per million of the toxi

cant present (Davich 1951). Ashdown (1952) reported that no 



I 
I 

toxic residues were detected in shelled peas, except in 

those from soil treatments, where 1.6 parts per million 

were found. 

8 

Cotton pests: Excellent control of the spider mites 

(Tetranychus bimaculatus Harvey) and(Septanychus texazona 

MeG.) on cotton was obtained with demeton used at the rate 

of one-half pound per acre (Gaines 1952}. Reynolds and 

Anderson (1952) reported demeton gave excellent (95 percent 

or above) control of the carmine phase of the two-spotted 

mite (Tetranychus bimaculatus Var. multisetis Harvey}, the 

pea aphid (Macrosiphum pisi Kltb.), and the cotton aphid 

~phis gossypii Glov.) on cotton when applied by plane at 

the rate of six to eight ounces of actual toxicant per acre. 

One application sufficed for the season as it controlled 

these pests for a period of six weeks or more. Gaines (1952) 

reported that demeton controlled mites on cotton in Texas for 

a period of three to four weeks. Extremely high do~ages of 

demeton {2 1/3 to 3 gallons of 42 percent emulsion per acre) 

caused some spotting of cotton leaves in California (Rey

nolds and Anderson 1952). 

Turnip pests: Dowdy (1952) tested demeton for the 

control of the turnip aphid (Rhapalosiphum pseudobrassicae 

Davis) on turnip. He compared it with Schradan, and con

cluded that much less demeton was required per acre to con

trol the turnip aphid. Two applications of demeton at the 

rate of one pint per one hundred gallons of water gave 85 to 



90 percent control of the turnip aphid for four to five 

weeks. One application gave equally effective control for 

a period of three weeks. 

~plant pests: The lace bug (Gargophia solani Heid.) 

was almost completely eliminated from egg plants treated 

with 2~ grams demeton per plant (Ashdown 1952). In the same 

test, damage by the flea beetle (Epitrix fuscula Crotch} on 

egg plants was reduced twenty-eight times by this dosage of 

demeton althoug~ the same treatment gave no control of the 

Colorado potato beetle (Leptinotarsa decemlineata Say). 

9 

Dowdy (1952} reported demeton gave good to excellent control 

of the two-spotted mite {Tetranychus bimaculatus Harvey) and 

aphids (Myzus persicae Sulz.) and ( Illinioc. ~olanifol11 Ashmead) 

on young egg plants sprayed at intervals of ten days, and 

mature egg plants sprayed one or more times. 

Dowdy (1952) reported some wilting of egg plants during 

the first two weeks after treatment with higher concentra

tions of demeton, although the quality and quantity of both 

fruits and plants increased as the dosage of the toxicant 

was increased. Dowdy (1952} reported demeton applied to egg 

plants at ten day intervals and at different concentrations 

gave excellent control of the mites and aphids for as long 

as fifty-two days after the treatments were made. 

Potato leafhoppers: Demeton gave excellent {90 to 100 

percent) control of potato leafhopper (Empoasca fabae Harris) 



10 

nymphs on nearly mature potato plants when applied at the 

rate of one and two pints of 32 percent emulsion in one 

hundred gallons of water. In a second test using the same 

procedu:e demeton gave excellent control with concentrations 

of one and one-half pints per acre, and good control (80 to 

90 percent) at lower concentrations (Dowdy 1952). The hop

pers were reduced by 80-90 percent far a period of twenty

one days with the higher demeton concentrations and a period 

of twelve days when applied at lower concentrations. Residue 

samples were taken from plots treated with varying concentra

tions and with varying numbers of applications. None of 

these samples had a residue of the toxicant higher than 0.1 

parts per million. 

Aphids ~mites~ hops: Chollet (1952) reported that 

denston gave from 90 to 100 percent control of aphids and 

mites on hops in the state of Washington. Twenty ounces of 

32.1 percent demeton emulsion per one hundred gallons of 

water, applied at the rate of approximately one quart per 

plant, gave 90 to 100 percent control over a period of four 

weeks. 

Mites ~ apples: Demeton was tested on apple trees 

for the control of the European red mite (Paratetranychus 

pilosus c. & F.), the two-spotted mite (TetranJ?hUs bimacu

latus Harvey), and the clover mite (Bryobia praetiosa Koch). 

When applied at rates of six to eight ounces of the 32 per

cent emulsion concentrate per one hundred gallons of water, 



11 
demeton gave good (90 percent) control of the winter eggs 

and first brood nymphs of the European red mite. It gave 

excellent (95 to lUO percent) control of the summer popula

tion of this mite, the two-spotted mite and the clover mite. 

As a single application, the same high percentage of control 

resulted whether the application was made in the dormant, 

pink or calyx stage (Lienk, Chapman, and Myburgh 1952). Barnes 

( 1952) reported excellent control ( 90 to 100 percent) o1· two

spotted mites, European red mites, and the woolly apple aphid 

on apple trees treated with demeton. 

Mites ~ ~: The Two-spotted mite (Tetranychus bima

eulatus Harvey} populations were reduced by 90 to 100 percent 

on pears by the application of a demeton spray to the trees 

(Barnes 1952}. 

Mites ~ ~onds: The population of the Pacific mite 

{Tetranychus pacificus MeG.) on almond trees was reduced by 

95 to 100 percent by the application of demeton as an emulsion 

(Barnes 1952). 

Mites _.2!! walnuts: Ortega (1952) reported excellent con

trol of the European red mite and the walnut aphid when dame

ton was applied to walnut trees. 

Mealybugs ~ pineapple: Demeton gave 100 percent control 

of the pineapple mealy bug (~udoeoccus brevipes Ckl.) when 

the infested fruit was dipped into an emulsion. When demeton 

was applied as a spray to the plants, or to the soil, however, 

poor control resulted. The highest control efficiency result

ing from spray and soil applications was forty-five percent. 

Residue samples taken twenty-two days after the second 
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treatment and seventeen days after the third application con-

tained from 0 to 0.5 parts per million of demeton in old 

leaves and 0 to 0.1 parts per million in the youngest leaves. 

Citrus pests: The application of demeton to the trunks 

of citrus trees for the control of the citrus red mite (Para

tetranychus citri MeG.) citrus bud mite (Aceria sheldoni 

Ewing), and the Lewis mite (Brevipalpus lewisi MeG.} was tested 

in California by Jeppson and his associates ( 1952). Demeton 

was applied by different methods, using several concentrations 

of actual toxic ant per tree. Application with a paint brush 

on tne bottom six to twenty-four inches of the trunk, using 

three ounces actual toxicant per tree, gave a 100 percent con

trol of the citrus red mite and a moderate control of the bud 

mite. None of the concentrations or application methods gave 

any control of the Lewis mite. Spraying applications also 

gave excellent control of the citrus re~ mite, but when less 

than one ounce of actual toxicant was used per tree tnere was 

no residual action. As a soil treatment, demeton was not 

effective, giving a control of only 50 percent or less of 

all mites tested. 

The trunk method of application resulted in a slight 

phytotoxicity to orange trees. There was some cracking and 

peeling or the barl{, but the injury was usually not serious. 

The citrus tree sometimes required from seven to ten days to 

assimilate the demeton applied in this manner. The physio

logical condition of the tree seemed to influence the amount 



and speed of demeton translocation, but when the toxicant had 

necome distributed throughout the tree, it remained toxic to 

the citrus red mite for as !ong as ei~t days after applica

tions made in August. Applications made earlier in the season 

were effective for shorter periods. Demeton applied in a 

saturated cotton band around citrus trunks gave complete con

trol of the citrus red mite for at least eighteen days after 

treatment. 

Carman (1~52) reported tests of demeton against the 

California red scale (Aonidiella,aurantii Mask) and the black 

scale (Saissetia ~ Bernard) on citrus. In both cases, less 

than 50 percent control of the scales resulted. Demeton gave 

moderate (50 to ?0 percent} control of the California yellow 

scale {Aonidiella citrina Coq.) and the purple scale (Lepido

saphes beckii Newman) when applied at 1~ pints of 50 percent 

emulsion concentrate in one hundred gallons of water per acre. 

h~art and Elmer (1952) reporteu demeton gave moderate (5U to 

70 percent} control of the citrioola scale (Coccus pseudoman

noliarum Kuwana) and poor (below 50 percent) control of the 

citrus mealybug (~seudococcus citri Risso), and the soft 

brown scale (Coccus hesperidium Linn.) on citrus. 

feats~ greenhouse ornamentals: Corkins (1952) re

ported the following results from tests of demeton on green

house ornamental plants: 

Demeton gave complete control of the two-spotted mite 

(Tetranychus bimaculatus Harvey} on roses for at least 
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seventeen days after the application, while untreated plants 

nearby were still heavily infested. 

Demeton used as a spray gave partial control of the 

citrus mealybug (~seudococcus citri Risso) on passion flower 

vines. Five days after spraying there were many living 

mealybugs within the cottony masses on the sprayed plants, and· 

a few live mealybugs without. Twenty-two days after spraying 

there were a few live mealybugs within the cottony masses, and 

an occasional one without. 

Demeton greatly reduced two spotted mite populations on 

violets but viable eggs remained five days after spraying. 

Twenty-two days after application there were no live adult 

mites, but there was an occasional live nymph. Thirty-five 

days after spraying there were no living mites on the sprayed 

plants, while the control plants were still heavily infested. 

Five days after applying demeton as an emulsion spray on 

fuchsias for the control of the citrus mealybug and the green

house white fly {Trialeurodes vaporariorum Westw.) there were 

no live white flies, but many live mealybugs within the 

cottony masses. There were a few adult white flies thirty

five days after the application and an occasional live mealy

bug within the cottony masses, but none without. The un

treated plants remained heavily infested. In the above tests, 

using an emulsion containing 0.13 percent demeton, only one 

plant showed phytotoxicity and it quickly recovered. In a 

phytotoxicity test where a 0.3 percent demeton emulsion was 



used for a first application, and a o.09 percent demeton 

emulsion for the second application, only fifteen of eighty

one plant species observed showed any phytotoxicity. Among 

these were: Gardenia, Begonia, Amaryllis, Fuchsia, Maiden

hair fern~ and African violet (Corkins~ 1952). 

Mites .,£!! juniper: Demeton gave excellent control oi" 

the spruce mite {~atetranychus ununguis Jac.), a serious 

15 

pest of juniper in Ohio. Applied in August as a spray at the 

rate of one pint of 32.1 percent emulsion concentrate in one

hundred gallons of water per acre, demeton controlled spruce 

mites to the extent that twenty-five days after the last appli

cation there were no live individuals present (Neiswander 1952). 

Miscellaneous: Blue bottle flowers infested with Aphis 

helichrysi, Kalt, were treated with demeton and aphid popula

tions were reduced by 95 to 100 percent. Two applications 

at the rate of one pint of 32.1 percent emulsion concentrate 

in one hundred gallons o!' water per acre were used. This con

centration and method of application effectively controlled 

the aphids from June 15, the time of the final application, 

to July 25, at which time there were but few aphids ( Jeffer

son 1951}. 

Wilcox and Howland (1952) reported that five percent 

derneton dust gave 95 to 100 percent control of the flower 

thrips (Frankiniellia spp.) and the two-spotted mite 

(Tetranychus bimaculatus Harvey) on lima beans. 

Ebling ( 1952) reported demeton applied at the rate of 



one quart per one-hundred gallons of water controlled 

greenhouse thrips (Heliothrips haemorrhoidalis Bouch) on 

avocados. Demet·on, when sprayed or pain ted on the trunks 

of avocado trees was also effective against the six-spotted 

mite (Tetranychus sexmaculatus Riley) and the two-spotted 

mite, giving controls of from 90 to 100 percent. 

Wilcox and Howland { 1952} reported that demeton gave 

excellent (90 to 100 percent) control of the two-spotted 

mite and aphids on strawberries. It gave no control of the 

cyclamen mite (Tarsoneums pallidus Banks) on strawberries 

or the bud mite {Aceria .sheldoni Ewing) on boysenberries. 
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REPORT OF ORIGINAL ~r~IMENT~ 

During the spring and summer of 1952 the writer 

conducted and participated in experiments to deter

mine the effectiveness of demeton and other materials 

for the control of mites on young and nearly mature 

cantaloups and on mites and insect pests affecting 

alfalfa grown for seed. Effects on beneficial in

sects present in alfalfa fields were also investiga

ted. During the spring of 1953 the writer conducted 

experiments involving the use of demeton for the con

trol of mites and aphids infesting pyracantha, and 

aphids infesting viburnum. These tests are summarized 

in the following pages. 
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1. Control of ~ !!,£-Spotted Spider !!!!!! .2!! 
Young Cantaloup Plants. 

1B 

A field test using demeton and six other acaricides 

against the two-spotted spider mite (Tetranychus bimacu

latus Harvey) on young cantaloup plants was made in a field 
6/ 

belonging to McDaniel and Sons, near Somerton, Arizona. At 

the time of the first inspection of the field on April 30, 

1952, there was a light infestation of the two-spotted spider 

mite and the young cantaloup plants were in good condition 

with runners six to eighteen inches in length. 

Demeton, Ovotran, Aramite, parathion, Metacide, Geigy 

338, and malathon were used in the form of emulsifiable 

concentrate formulations. Demeton, parathion and Metacide 

were applied at the rate of one pint of actual toxicant per 

acre while Aramite, Ovotran, Geigy 338, and malathon were 

applied at the rate o:t· one quart of actual toxicant per 

acre. All materials were applied as water emulsions at the 

rate of fifty gallons per. acre. Each treatment was repli

cated eight times in a randomized block design and four 

plots were included which received no treatment. Four of 

the eight plots sprayed with each material also received a 

second application. A single plot consisted of 50 feet of 

a single row of cantaloup plants. 

§/ The test field was located oremile west and one 
half mile south of Somerton, Arizona on state highway No. 95. 



All materials were applied with a three-gallon hand 

operated compressed air sprayer with pressure maintained 

at 40 pounds per square inch. The first application was 

made on May 2, 1952 at 10:00 A.M. at which time the weather 

was clear and calm, with a temperature of 90~. The second 

application was made on May 9, 1952 at 7:30 A.M. when the 

weather was clear with a slight northwest wind, and a tem

perature of 80 to 85°F. 

The first count of the mites was made May 6, 1952, 

four days after the first application, by observing five 

leaves selected at random from each of the treated and un

treated plots. The five leaves from each plot were placed 
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in individual containers and taken to the laboratory for 

counting the mites under a binocular microscope. The second 

count of mites was made on May 13, 1952, eleven days after 

the first application of the insecticides and four days after 

the second application. The third count was made on May 19, 

1952, seventeen days after the first treatment and ten days 

after the second. There was no precipitation during the 

observation period. The data obtained are summarized in 

Tables 1 and 2. 

Demeton was the only material of the seven tested which 

gave 100 percent mite control after forty-eight days with 

one application, although 25 percent Aramite gave 92 percent 

control. The remaining five materials gave very low reduc

tion of the mite population or none at all. The demeton 
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TABLE 1. EFF~CT OF SINGLE A~PLICATION~ OF ACARICID~S ON 
~OPULATIONS OF TWO-SPOTTED SPIDER MITES (Tetrt£l?hus ~-
culatus Harvey) AND EGGS oN YOUNG CANTALOO',t~ f TS. 
!trfi ~O'UNTY • ARIZONA• 1952. 

Mites or Eggs per 20 leaves 
Pints of (Percent control efficiency shown in 

7/ Toxicant parentheses) 
Acaricide Per Acre MAY 6 MAY 13 JUNE 19 

POJ2Ulations of Mites 

42% demeton 1 50 (85) 3 ( 100) 0 ( 100) 

2'5% Aramite 2 109 (68) 185 ( 81) 10 ( 91) 

25% Ovotran 2 220 ( 36) 74 ( 93) 107 ( 12) 

45% parathion 1 25 ( 93) 28 ( 97) 418 ( 0) 

50% Metacide 1 54 ( 84) 120 ( 88) 89 ( 26) 

25% Geigy 338 2 24 (93) 18 ( 98) 76 ( 37) 

25% malathon 2 169 (51) 138 ( 86) 309 ( 0) 

Untreated 343 - 996 121 

POJ2Ulation of Mite Eggs 

42% demeton l 27 (86) 0 (100) 0 (100) 

25% Aramite 2 165 (12) 91 ( 86) 7 ( 76) 

2:5% Ovotran 2 105 (44) 85 ( 87) 71 ( 0) 

45% parathion 1 51 ( 73) 6 ( 99) 176 ( 0) 

50% Metacide 1 98 (48) 27 ( 96) 7 ( 76) 

25% Geigy 338 2 84 (55) 37 ( 94) 53 ( 0) 

25% malathon 2 43 ( 77) 93 ( 86) 80 ( 0) 

Untreated 188 - 671 - 29 -
1/ Materials applied May 2, 1952 as water emulsion 

sprays at the rate of 50 gallons per acre. 
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TABLE 2. EFFECT OF TWO APPLICATIONS OF ACARICIDES ON 
POPULATIONS OF TWo-SPOTTED SPIDER MITES (Tetranrphus 
bimaculatus Har:vey) AND EGGS ON YOUNG CANTAtotrP WTS. 
YCJ':KII ~ OO'RTY, AR:t~ONA , 19 52 • - . 

Mites or Eggs per 20 leaves 
Pints of (Percent control efficiency shown in 

~ Toxicant parentheses) 
Acaricide Per Acre MAY 6 MAY 13 JUNE 19 

Po;Eulations of Mites 
42% demeton 1 36 (90) 0 (100) l (99) 

25% Aramite 2 167 (51) 107 ( 89) 28 ( 77) 

25% Ovotran 2 208 (39) 21 ( 98) 18 (85) 

45% parathion 1 32 (91) 15 ( 98) 55 (55) 

50% Metacide l 37 (89) 117 ( 88) 88 (27) 

25% Geigy 33 8 2 192 (44) 36 ( 96) 18 (85) 

25% malathon 2 36 (89) 124 ( 88) 947 ( 0) 

Untreated 343 - 996 121 

PoEulations of Mite Eggs 

42% demeton 1 108 (43) 1 (100) 0 ( 100) 

25% Aramite 2 172 ( 9) 57 ( 92) 7 ( '76) 

25% Ovotran 2 223 ( 0) 40 ( 94) 3 ( 90) 

45% parathion 1 162 ( 14) 11 ( 98} 21 ( 28) 

50% Metacide 1 200 ( 0) 42 ( 94) 25 ( 7) 

25% Geigy 338 2 93 (51) 16 ( 98) 6 ( 79) 

25% malathon 2 137 ( 27) 97 ( 86) 165 ( 0) 

Untreated 188 - 671 29 

§/ Applications made May 2 and 9, 1952 as water 
emulsion sprays at the rate of 50 gallons per acre. 
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treatment gave an 85 to 89 percent reduction or the mites 

four days after a single application and by May 13, 1952, 

the eleventh day after the.treatment there was a complete 

mortality of the mites. The ovicidal action of the demeton 

treatment was equally effective, giving 100 percent control 

of m1 te eggs on June 19th, forty-eight days after the treat

ment, following a single application. Aramite and Metacide 
' 

gave 76 percent control of the mite eggs and were the only 

materials of the remaining six tested which gave any control 

at all. The reduction in the number of eggs in the demeton 

treated plots resulted from the death of adult females, ·from 

possible direct action of demeton upon eggs, and from subse

quent mortality of newly hatched nymphs. 

Plots receiving two applications Showed improved resi

dual action of the various materials although demeton-treated 

plots still had 100 percent mite control following a single 

application even at the time the last count was made. The 

increased effect of a second application could not therefore 

be evaluated. The sustained control of the mites and mite 

eggs by demeton with a single application is attributed to 

its systemic action. The material is reported to move 

readily through the vascular system to the meristemic areas 

of the plant {Schrader 1952), thus rendering new growth of 

the plants toxic to mites. 
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2. Control ..2£ the Two-Spot ted Spider ~ 
on Nearly Mature-Gantalo~ Plants. 

The effectiveness of demeton against the two-spotted 
' spider mite on nearly mature cantaloup plants was observed 

in a test field of the Stewart-Warner Ranches near Yuma, 
9/ 

Arizona. At the time the field was first inspected on May 
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25, 1952 the cantaloup plants were nearing maturity with the 

older fruits nearing the harvest stage (~to 2 slip). The 

plants were heavily infested with the two-spotted spider mite 

and were also infected with bacterial blight. A similar dis-

ease in neighboring fields was identified by the Plant Path

ology Department of the University of Arizona as bacterial 

blight, caused by ~~winia aroideae (Town.) Holland. 

A 42 percent emulsifiable concentrate formulation of 

demeton was applied at the rate of one pint per eight gallons 

of water per acre. The single plot in this experiment con

sisted of a forty foot row of treated melon plants located 

between two rows of similar length, which were used as check 

plots. The application was made at the rate of eight gallons 

per acre on May 27, 1952, between 6:00 and 6:30P.M. when 

weather wss clear and calm, using a hand operated compressed 

air sprayer with the pressure maintained at forty pounds per 

square inch. Every effort was made to provide an even and 

thorough coverage of all parts of the plants. Counts were 

~ The test field was located at Avenue D and l42th 

street in the Yuma Valley. 



made on May 31, June 4, and June 12, or four, eight, and 

sixteen days, respectively, after treatment, using the 

same sampling methods as in the earlier tests on young 

cantaloupe. The results are summarized in Table 3. 
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TABLE 3. EFFECT OF D~TON ON TWO-SPOTTliD SPIDER MITES 
(Tetran~chus bimaculatus Harvey) AND EGGS ON NEARLY 
MATUREANTALOUP PLANTS. YUMA, ARIZONA, 1952. 

Observation 
date 

May 31 

June 4 

June 12 

May 31 

June 4 

June 12 

Untreated 
1Q/ 

42lf demeton 

Number of mi tea per 10 leaves 

1572 0 

2092 11 

2523 118 

Number eggs per 10 leaves 

920 

227 

879 

90 

7 

114 

Percent 
control 
efficiencz 

100 

99 

96 

91 

97 

88 

!Q/ Applied May 27, 1952 at the rate of one pint 
of concentrate per 8 gallons of water per acre. 
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The use of demeton gave good results in this experi

ment. By June 4, or four days after treatment, mite infes

tations in treated plots had been reduced to zero. Final 

observations made on June 12., sixteen days after treatment, 

showed mite infestations to be very low., although mite popu

lations had steadily increased in the untreated plots. The 

118 mites observed on June 12 in the treated plots were all 

on one leaf which may not have been thoroughly treated. At 

the time of the last observations the plants in untreated 

plots were brown and dying although the treated plots were 

green and vigorous. This was believed to be not only a re

sult of complete mite control but also because of the pro

duction of new and non-infected leaves aDd Shoots following 

an apparent recovery from the bacterial disease mentioned 

above. Demeton by its quick action on mite infestations 

and its favorable residual activity against mites, as demon

strated in this experiment, may prove useful for the control 

of mites in cantaloups nearing maturity. The emulsion formu

lation used in this test caused no visible Phytotoxicity. 

One of the unanswered questions involved is the extent of 

persistence of residues. An attempt was made to secure in

formation on this point by sending sample cantaloupe to be 

analyzed by the Chemagro Corporation., at Pittsburgh, Pa. 

by air express. Due to an untimely steel strike which 

hampered industrial activity in this area during the summer 

of 1952 the cantaloupe had decomposed beyond recovery before 

analyses could be made. 
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3. Use of Demeton and Other Materials for the Control 
of the Two-spotted Spider Mite £!! Seed Ai?al"fa". 

This test was conducted in a six-year old field or· Indla 

alfalfa on the Earl Stark Ran~ Yuma Mesa, Arizona, during 

May and June 1952. At the start of the experiment by May 24, 

the plants were twenty-f'our to thirty-two inches high and had 

begun to bloom about one week earlier. The mite infestation 

was not heavy a.Lthou@l plants were showing typical mite dam

age, with the yellow spots on the upper epidermis of the 

leaves nearer the ground. With the exception of mite injury 

the crop was in good condition. 

A total of eleven emulsifiable concentrates were used 

including those of demeton, DuPont NrD, Metacide, General 

Chemical Compound 876, Geigy Compound 338, malathon, Aramite, 

ovotran, Dilan, Dimite and parathion. Each material was 

applied to four replicated, randomized blocks. Each block 

was approximately one-tenth of an acre in area. 

Materials were applied on May 24, 1952, between o:OO 

and 8:30 ~ .M., during cle·ar ar:d calm weather with a tempera

ture of approximately ev~. Applications were made with a 

11Yellow Devil 11 sprayer, Model 27, mounted on a Model M. 

Farmall tractor. This sprayer had a boom twenty-four and 

11/ The test field was located one-halr mile south of 
u.s. Highway 8U on the east side of Airline Road. 



one-half feet in length, which covered one plot witn a 

single swath. Twenty-four 3X "!"en-e-Cone 11 nozzles were 

mounted on a spray boom which was aajustea to within a 
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few inches of the highest plants. The tractor was driven 

at approximately t'our miles per hour with a spray pump 

pressure of sixty pounds per square inch. Each toxicant 

concentrate was applied in seven gailons of water per acre. 

The first infestation records were taken on May 2~, 

1~52, five days after the treatment, by selecting ten stems 

at random from the central portion of each plot. Five 

compound leaves were examined from representative portions 

of each stem. In all eases ieaves attached directly to the 

main stem were examined. Such compound leaves are aiso known 

as "basal leaves." Mites and mite eggs were counted in the 

field using a lOX head-band magnifier loop. Additional counts 

were made on June 3rd and 14th, or ten and twenty-one days, 

respectively, a1'ter treatment. There was no precipitation 

during the testing period. 'fhe results of this test are 

summarized in Table 4. 
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TABLb: 4a. CONTROL OF THE TWO-SPOTTED SPIDER MIT~ 
(Tetran:ychus bimaculatus Harvey) ON SEED ALFALFA. YUMA, 
ARIZONA 1952. 

Mites per 20 leaves 
Pints of (fercent Control efficiency shown in 

12/ Toxicant parenthesis) 
Acaraciae ,Eer acre MAY 2~ J1JNE 3 JUNJ:!i 14 

Po,12u1ations of Mites. 

42% demeton 1 38 ( 97) 25 ( 99) 37 (98) 

82% Comp. 876 2 438 ( 65) 510 ( 81) 1702 (26) 

2o% Geigy 338 2 207 ( 84) 638 ( '76) 854 (63) 

25% mala thon 2 487 ( 62) 1320 (50) 3918 ( 0) 

45% parathion 1.5 129 (90) 7fJJ ( 72) 2197 ( 4) 

25% Aramite 2 254 (80) 779 ( 71) 1116 (51) 

25% Ovotran 2 447 ( 65) 737 ( 72) 2270 ( 1) 

25% Dilan 2 608 (52) 2775 ( 0} 4416 ( 0) 

25% Dimite 2 li:3'd (85) 733 ( 73) 9UO (61) 

85% N.t'D 1 96 (92) 610 (77) 2065 (lU} 

50% Metacide 1 159 (87) 495 (81) 1573 (32) 

Untreated 1269 2666 - 2297 -

12/ Applied May 24, 1952 as water emulsions at rate 
of 7 gallons per acre. 
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TABLE 4b. CONTROL OF TH~ TWO-SPOTT~D S~IDER MITE 
(Tetranychus bimacul~ Harvey) EGGS ON SEED ALFALFA. 
YUMA, ARIZONA 1952. 

Eggs per 20 leaves 
Pints of (Percent Control efficiency shown in 

w Toxicant parenthesis) 
Acaraci ;eer acre MAY 29 JUNE 3 JUNE 14 

Population of mite eggs 

42% demeton 1 90 (93) 22 (98) 12 ( 98) 

82% Comp. 876 2 352 ( 74) 129 (88) 1335 ( 0} 

25% Geigy 338 2 219 ( 84) 214 (81} 362 ( 44} 

25% malathon 2 108 (92} 404 ( 63) 2334 ( 0) 

45% parathion 1.5 43 (97) 133 (88} 1382 ( 0} 

25% Aramite 2 146 ( 89) 114 ( 90) 724 ( 0) 

25% Ovotran 2 320 ( 76) 376 ( 66) 829 ( 0) 

25% Dilan 2 366 ( 73) 1623 (44) 2004 ( 0) 

25% Dimite 2 116 (91) 273 ( 75) 547 (16) 

85% NPD 1 122 (91) 100 ( 91) 1979 ( 0) 

50% Metacide 1 71 ( 95} 41 (96) 2343 ( 0) 

Untreated 1343 - 1106 - 648 -

13/ Applied May 24, 1952 as water emulsions at rate 
of 7 gallons per acre. 
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Throughout this test the untreated plots showed a: high 

population of two-spotted mites. Although all emu~sion 

treatments gave an immediate reduction of mite populations 

demeton was most effective and Dilan least effective in ob

servations made five days after application. Ten days after 

treatment mite populations increased rapidly to numbers near 

those of the untreated areas in all cases except in plots 

treated w.Lth demeton, which still showed 99 percent control 

efficiency. The residual. effectiveness of demeton was still 

evident when the final counts were made on June 14th, twenty

one days after treatment, when demeton treated plots still 

showed 98 percent control of the two-spotted spider mite. 

This was 36 percent better than the next best material tested 

although most materials gave little or no control at this 

time. Demeton was equally effective as an ovicide. 

The excellent mite control given by demeton, for as long 

as twenty-one days after treatment, would make it possible 

for this material to be applied to seed alfalfa at or near 

the blooming period and still protect the crop from two

spotted spider mites for the thirty to forty days necessary· 

to reach maturity. The long residual effectiveness of 

demeton may possibly be attributed to its systemic action, 

Which distributes the toxicant through all parts of the 

plant. The toxicant, being inside the vascular system of 

the plants may be less subject to decomposition by the 

hot Arizona sun and other extreme environmental conditions. 



4. The Effect of Demeton upoS Harmful and 
BenefiCial Insects Infesting eed Alfal1i7 
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This experiment on the University of Arizona Experi-
14/ 

mental Farm was conducted on seed alfalfa to determine the 

effect of demeton on the following harmful insects: lygus 

bugs(Lygus spp.), stinkbugs (Chlorochroa sayi Stal., and 

Euschistus impictiventris Stal.), clover seed chalcid 

(Bruchophagas gibbus Boheman), three-cornered alfalfa 

hopper (Spissistilus festinus (Say)), and a plant bug 

(Liorhyssus hyalinus, F. ), and as the following beneficial 

insects: big-eyed bugs (Geocoris punctipes Say and G. pallens 

Stal.), lady bird beetles (Coccinellidae), the minute pirate 

bug (Orius tristicolor Wnite ), collops beetles (Collops ~.), 

damsel bugs (Nabis ferus L. , N. alternatus .t'arshley) and 

assassin bugs (Sinea confusa Caudell and Zelus socius Uhler). 

The test field consisted of nine borders of seed alfalfa 

planted in rows spaced thirty-six inches apart. Each border 

was eighteen feet wide and two-hundred feet long. At the 

time of this test the plants were approximately thirty-six 

inches in height and were in late bloom stage, with some 

seed pods already formed. 

Demeton was used as an emulsion at the rate of twenty

four ounces of 32.1 percent concentrate in eight gallons of 

water per acre. Applications were made on June 6, 1952 

1!/ The farm is located seven miles south of the city 
of Yuma, Arizona on Highway 95. 



spraying one-half a border at a time from this position. 

Only the right boom was used, which extended laterally 

for nine feet. The tractor was driven at a speed of 

approximately 3.9 miles per hour and the spray pressure 

was maintained at 60 pounds per square inch, using nine 

3X ttpen-e-Cone" nozzles. 

All infestations were sampled by making 50 sweeps 

in each plot with a standard fifteen-inch net, starting 

from the center of the plot and extending for twenty-five 

sweeps toward each end. A preliminary infestation count 

was made the day before the application. Observations 

and counts of stinkbugs were made in the field, directly 

from the net, the day following the treatment. All re

maining infestation counts were made in the laboratory 

by examining field collected specimens which had been 

placed in cylindrical, quart-size containers and killed 

with a small amount of gasoline. 



TABLE 5. EFFECT OF DEM.ISTON ON fOl"ULATIONS OF HARMFUL AND 
BEN.b':FICIAL INSECTS IN A SEED ALFALFA l"LANTING AT YUMA, 
ARIZONA, JUNE 1952. 

Insects 

Number of 
Before 
treat
ment 

Insects Collected per 
Three days 
after 
Treatment 

Harmt'Ul Insects 

Stinkbugs 

Lygus bugs 

Chalcids 

Three-cornered 
Alfalfa hoppers 

Corizus 

Big-eyed bugs 

Ladybird beetles 

28 

66 

79 

40 

11 

3 

5 

Minute Pirate bugs 598 

Collops beetles 8 

Damsel bugs 16 

Assassin bugs 7 

16/ 
10 (64) 

17 (75) 

61 ( 3:3) 

2 (95) 

2 (82) 

Beneficial Insects 

1 (54) 

1 (80) 

119 (79) 

10 ( OJ 

8 (50) 

5 {29) 

100 sweeps 
Ten days 
after 
Treatment 

20 (29) 

44 ( 33) 

216 ( 0) 

5 ( 88) 

7 (:37) 

7 ( 0) 

t (92) 

238 (60) 

5 (:37) 

10 (38) 

8 ( 0) 

l3/ Demeton was applied at the rate of 24 ounces of 
32.1 percent concentrate in eight gallons of water per acre. 

16/ Percent reductions of insect populations are shown 
in parentheses. 



Among the harmful insects observed in this test, lygus 

bugs, stinkbugs, and clover seed chalcids are considered to 

be the worst insect pests of seed alfalfa grown in the Yuma 

area. 

A count of stinkbugs was made the day following the 

demetan application, and showed an initial reduction of 92 

percent. The control efficiency decreased to 64 percent 

three days after application, and to 29 percent ten days 

after application. A lygus bug reduction of 75 percent was 

observed three days after treatment. 

A hoped-for control of the clover seed ehalcid was not 

obtained in this test and adult ehalcids increased during 

the ten days after treatment to almost three times the pre• 

count number. 

The three-cornered alfalfa hopper was prevalent in 

large numbers in the test plots and was well controlled by 

demeton, as indicated by a population reduction of 88 per

cent ten days after the treatment. The true importance of 

the damage caused by this insect is not completely under

stood. 

The hyaline plant bug was not as abundant as were the 

four preceding insects although demetan reduced populations 

by 80 percent three days after the treatment. 

The effects of demeton on beneficial insects could not 

be measured as closely as effects on harmful insects because 

of the relatively lower populations. The big-eyed bug 
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(Geocoris) was relatively scarce at the time of the pre

count, with only three adults per one hundred sweeps, 

althru.gh ten days after the treatment it was nearly three 

times as abundant. Demeton did not appear, therefore, to 

have had a detr.imental effect on this insect in this test. 

Lady beetle populations were reduced to the extent 

of 92 percent ten days after treatment. These insects 

normally decrease in numbers in the Yuma area during June 

because of extremely high temperatures. The lower popula

tions observed may not have been caused entirely by the 

demeton application. 
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Collops beetles and assassin bugs had the lowest rates 

of population reduction observed, since neither group of 

insects was appreciably affected by the application of 

demeton. Damsel bug populations were moderately affected. 

Demeton in a program for protecting seed alfalfa could 

possibly be of two fold benefit by serving as a preventive 

against mites and by retarding the multiplication of cer

tain harmful insects to an extent tmt the need for other 

applications of insecticides might be lessened. 



5. The Effect of Demeton and Other Materials on 
Mites and Insects .2.!! Seed II'falfa. 

37 

Demeton and other toxicants were observed for effects on 

the two-spotted mite, lygus bugs, the corn earworm (Heliothis 

armigera Hubner), grasshoppers (several species), the three-11/ . 
cornered alfalfa hopper, and stinkbugs in a test made in a 

commercial planting of Hairy Peruvian seed alfalfa on the Hugh 
w 

Johnston Ranch, Yuma Mesa, Arizona. Observations were also 

made on the effects of these materials on the minute pirate 

bug, a beneficial insect, and upon honeybee visitations and 

alfalfa blossom tripping in treated plots. When first ob

served, on June 22, 1952, the alfalfa plants were approximately 

thirty-two inches high and scattered blooms had begun to ap-

pear. 

The experimental area consisted of twenty borders of seed 

alfalfa, each approximately one acre in area. Five materials 

or combinations of materials, formulated as shown in Table 6, 

where each applied to four, single border replicates. Because 

of the extensive areas used in this test, on the property of 

a private individual, no untreated plots were possible and 

only comparisons between various materials could be made. 

Two spray treatments and three dust treatments were applied 

on the night of July 2-3, 1952, between 6:30 f.M. and 1:00 

A. M. during clear warm weather. Sprays were applied with 

11/ Scientific names, where not mentioned above, are 
the same as those cited in test 4 on page 32. 

18/ The test field was located one mile east and one
half mile south of the Yuma Army Air Base. 
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a "Yellow Devil" sprayer, Model 27, mounted on a Model M 
·-

Farmall tractor, using a 24.5 foot boom equipped with twenty-

four 3X "Pen-e-Cone" nozzles. The tractor was driven at 

approximately 3.9 miles per hour and the sprayer pressure was 

maintained at sixty pounds per square inch. The dusts were 

applied with a standard Hardie tractor-mounted duster, set 

to deliver thirty pounds per acre. 

All insect counts were made by taking twenty-five sweeps 

with a fifteen-inch net from the central portion of each 

plot. The insects caught were placed in containers, killed 

with a small amount of gasoline, and taken to the laboratory 

for further examination. Mite counts were made by selecting 

five basal leaves from each of twenty-five stems picked at 

random from the central portion of each plot. The mites 

were counted in the field using a lOX head band magnifier. 

The flower counts were made by selecting twenty-five stems 

at random from each plot and counting the numbers of racemes 

and tripped blooms. Honeybee visitation was measured by 

taking twenty-five net sweeps per plot and counting the 

number of bees collected. There was a slight amount of 

precipitation on July 4, 1~52. 

The results of observations made during this test are 

summarized in Tables 6 through 13, inclusive. 



TABLE 6.- EFFECT OF DEMETON AND OTHER MATERIAL::> ON TWO
S.l;'OTTED Sf'ID~ MITES oN sEED ALJ:i'ALFA. YUMA lfll!iSA, ARI:t.ONA, 
JULY, 1952. 

Number of mites per 50U leaves 
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19/ 
Materials 
used 

Amount of 
Actual Toxi
cant applied 
per Acre. July 12 July 19 July 26 

Sprays: {@ 8 
gals ./Acre) 

a. 42% demeton 
emulsion 7 

1.5 pts. 

b. 25% Toxaphene 
emulsion 6 lbs. 
25% Sulphenone 
emulsion 1 lb. 

Dusts: (@ 30 lbs. 
/Acre} 

c. 20.% Toxaphene, 
40% Sulfur 

d. 20% Toxaphene, 
3% Aramite 

e. 20% Toxaphene 
10% ·ovotran & 
50% Sulfur 

6 oz. 33 

(1.5 lbs.) 

{.25 lb. ) 

{ 6 lbs.) 
( 12 lbs.} 

{ 6 lbs. J 
( .9 lb. , 
( 6 lbs.) 
(1.5 lbs.) 
(7.5 lbs.) 

176 

4 

0 

1 

~ Materials applied on July 2-3, 1952. 

43 1~6 

4~1 1714 

0 28 

15 31 

5 38 
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On July 26, or twenty-three days after treatment, the 

mites were still effectively controlled in the demeton

treated plots which had but 136 mites per 500 leaves. At 

this time the plots sprayed with Sulphenone-toxaphene emul

sions showed serious mite injury and over twelve times as 

many mites present. The three formulations applied as dusts 

all gave excellent mite control and were even more ef1'ecti ve 

than the demeton spray. The mite control produced by the 

toxaphene sulfur dust was probably due to the action of the 

sulfur, which was more volatile during this test period than 

earlier in the season. 

Observations of the e!'fecti veness of these materials 

on Lygus adults and nymphs are summarized in Table 7. 
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TABLE 7. - EFFECT OF DEMErON AND 0 THER MATERIALS ON LYGU S BUGS 
ON SEED ALFALFA. YUMA MESA, ARIZONA, JULY, 1952. 

Amount of Number of Lygus adults 
Actual Toxi- per .100 sweeps. 

Materials usW 
cant applied !1/ 
per Acre. July:~ 4 10 17 25 

Sprays (@ 8 gals./ Acre): 
a. 42% demeton emul-

sion 1.5 pta. 6 oz. 

b. 25% Toxaphene emul
sion 6 1bs. 
25% Sulphenone 
emulsion 1 lb. 

Dusts (@ 30 lbs./Acre): 

c. 20% Toxaphene, 
40% Sulfur 

d. 20% Toxaphene, 
3% Arami te 

e. 20% Toxaphene 
10% Ovotran & 
50% Sulfur 

(1.5 lbs.) 

( ) 
(.25 lb. ) 

( 6 lbs.) 
( 12 lbs.) 

( 
( 

6 lbs.) 
.9 lb •.• ) 

{ 6 lbs.) 
(1.5 lbs.) 
( 7. 5 lbs.) 

160 

160 

160 

160 

160 

21 49 39 49 

5 8 27 32 

2 1 25 41 

2 1 29 51 

2 1 23 48 

Sprays (@ 8 gals./ Acre): Number of Lygus Nymphs per 100 sweeps 

a. 

b. 

42% demeton emul
sion 1.5 pta. 

25% Toxaphene emul
sion 6 lbs. 
25% Sulphenone 
emulsion lb. 

Dusts (@ 30 lbs./Acre}: 

c. 20% Toxaphene, 
40% Sulfur 

d. 20J{, T oxa ph ene 
3% Aramite 

e. 20% Toxaphene 
lO% Ovotra.n & 
50% Sulfur 

6 oz. 

(1.5 lbs.) 
( ) 
(. 25 lb. ) 

( 6 lbs.) 
{ 12 lbs.) 

( 6 lbs.) 
{ • 9 lbs.) 

( 6 1bs.) 
( 1. 5 lbs.) 
( 7, 5 lbs.) 

316 

316 

316 

316 

316 

125 

1 

1 

1 

0 

20/ Materials applied on July 2-3, 1952. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

21/ Counts made immediately before applications. Average 
values-are shown. 

23 

0 

0 

0 

0 



The demeton spray treatment reduced adult Lygus bug 

populations 87 percent within twenty-four hours. After 

twenty-three days the adult Lygus populations were still 

42 

~0 percent below the precount numbers. Toxaphene treated 

plots showed a higher initial reduction (97 to 99 percent) 

of Lygus adults although after twenty-three days the resi

dual effectiveness had dropped to the same level as demeton. 

The effect of demeton on Lygus nymphs was comparable to its 

effect on the adults, with an initial reduction of 61 per

cent after twenty-four hours and 100 percent reduction after 

fifteen days. The toxaphene-treated plots showed an initial 

reduction of 100 percent after twenty-four hours. Although 

demeton had not been considered particularly effective 

against Lygus bugs it reduced populations sufficiently in 

this test to lessen the number of applications of toxaphene 

required for adequate Lygus control. 

Observations on the effectiveness of the various formu

lations against the corn earworm are su~~arized in Table a. 

During the summer of 1952 the corn earworm was a serious 

pest o:t' d.eveloping alfalfa seed pods :in a number of fields 

in the Yuma area. 
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TAB~ 8. - EF.tc'.i!ili'l' uF D.ISM.t:!.TON AND OTHER MAT~IAL~ UN COH.N J:!iAR.WORM 
INFE~TATIONI:) IN l:)l!a:!;.l) ALFALFA. YUMA MESA, ARIZONA, JULY, l'd52. 

~I 
Number of earworms per 100 sweeps 

22/ 
Materials usea 

Amount o1· 
Actual Ton
cant per 
Acre 

24t 
July~ July 4 July lU July 17 July 25 

Sprays: · . 
t@·S gals./ Acre} 

a. 4~% demeton 
emulsion 1.5 
pts. 6 oz. 

b. 25% Toxaphene { 
emulsion 6 lbs.(l.5 lbs.) 
25% Sulphenone l ) 
emulsion 1 lb. { .25 lb. J 

Dusts: 
(~ 30 lhs./Acre) 

c. 2u% Toxaphene, ( 6 lbs.) 
4U% ~ulfur ( 12 lbs. ' 

d. 2U% Toxaphene, { 6 l.bs.J 
3% Aramite ( -.g lbs.J 

e. 20% Toxaphene ( 6 !bs.) 
10% Ovotran & (1.5 lbs.) 
50% Sulfur ( 7. 5 lbs.) 

2 l:d 13 

2 4 7 

2 u 5 

2 u l 

2 1 4 

~I 

23/ 

Materials applied on July 2-3, 1952. 

Includes corn earworm larvae of all stages. 

b3 

64 

79 

47 

.,1 

~I Counts made inmed1ately before treatments were app.Lied. 
Average values are shown. 

32 

43 

55 

76 

68 



Although corn earworm populations were ve~ low at 

the time or this test and none of the five treatments 
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gave satisfactory control, toxaphene-sulfur and toxaphene

Aramite dusts did,retard the insect !'or a short time. 

Twenty-three days after the treatments, When the earworm 

populations had increased tremendously, all plots were 

dusted with 5 percent DDT which gave complete control. Dame

ton was least e!'fective of the five materials used. 

Observations of the effectiveness of the various formu

lations against grasshoppers in seed alfalfa are summarized 

in Table 9. 



TABIJS 9.- lSFFE:CT UF DElrf£TON AND OTHBR MAT blUA~ ON GRASSHO.i:' P~RS 
IN SE.t:t.:D ALFALFA. YUMA MESA, ARIZONA, JULY, 1952. 

Amount of 
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25/ 
Materials usea:' 

Actual Toxi- Numbe!_gf grasshopgers per 100 sweeps 
cant per 26/ 
Acre July~ July 4 July 10 July 17 July 25 

Sprays: 
(@ 8 gals./Acre) 

a. 4270 demeton 
emulsion 
1.5 pts. 

b. 25% Toxaphene 

6 oz. 

emulsion 6 lbs.(l.5 lbs.) 
25% Sulphenone 
emulsion 1 lb. (.25 lb. ) 

Dusts: 
(@ 30 lbs./ Acre) 

c. 20% Toxaphene,· ( 6 lbs.) 
40% Sulfur ( 12 lbs.) 

d. 20% Toxaphene, ( 6 .lbs.) 
3% Arami te ( .9 lb. ) 

e. 20% Toxaphene ( 6 lbs.) 
10%' Ovotran & (1.5 lbs.) 
50% Sulfur ( 7. 5 lbs.) 

7 19 

0 

0 

7 0 

7 0 

25/ Materials applied on July 2-3, 1952. 

l 

0 

0 

0 

0 

g§/ Count made immediately before applications. 

5 10 

'7 0 

14 1 

0 3 

0 2 
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The grasshopper populations observed in this test were 

too low in all plots to permit valid comparisons between the 

treatments. The data obtained have been summarized in this 

table largely f'or purposes of record. 

Observations of the effectiveness of the various !'ormu

lations against the three-cornered alfalfa hopper, Spissi

stilus festinus Say, are summarized in Table 10. 
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TABLE 10.- EFFECT Oli' DE:M'.BTON AND OTHER MATERIALS ON THREE-CORN.I:!l{~D 
AI..FALFA HO.t'P ER ON S.b;ED ALF'ALPA.. YUMA M.t<.:i:>A, ARI:t;ONA, JULY, 1952. 

Amount of 
Actual Toxi- Number of aifalfa hoppers per 100 sweeus 

27/ cant per 28/ 
_M_a_t_e_r_ia_l~s __ u_s_ed _______ A_c_r_e __________ J_u_l~y-~ ____ Ju~l_y __ 4 July 10 July 17 July 25 

sgra:ys: 
( ii 8 gals ./Acre) 

a. 42% demeton 
emulsion 
1.5 pta. 6 oz. 

b. 25% Toxaphene 
emulsion 6 lbs.(l.5 lbs.) 
25% Su1phenone 
emulsion 1 lb. (.25 lb. ) 

Dusts: 
(@ 30 lbs./Acre) 

c. 20% Toxaphene, { 6 lbs.) 
40% Sulfur ( 12 1bs.) 

d. 20% Toxaphene, ( 6 lbs.) 
3% Aramite ( .9 lb. ) 

e. 20% Toxaphene ( 6 1bs.) 
10% Ovotran & (1.5 lbs.) 
50% Sulfur (7.5 lbs.} 

19 17 

19 30 

19 28 

19 19 

19 10 

27/ Materials applied on July 2-3, 1952. 

15 

17 

10 

6 

14 

28/ Count made immediately before applications. 

77 137 

93 136 

41 72 

89 105 

47 131 
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None of the formulations tested gave effective control 

and three-cornered alfalfa hopper populations increased from 

four to six times the precount numbers within twenty-three 

days after treatments were applied. No satisfactory explana

tion has been found for the poor control obtained with dame

ton in this test as compared with the good control observed 

against this same insect as summarized in Table 5 on page 

34. The two tests were conducted approximately six miles 

apart, using demeton from the same original container and 

applied with the same equipment by the same operator. The 

principal differences were in soil type and in date of appli

cation. The above test was made approximately one month 

later on alfalfa grown on much lighter soil than in the 

test summarized in Table 5. 

The effect of the various formulations on the minute 

pirate bug (Or ius spp.), a highly beneficial insect, are 

summarized in Table 11. 
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TABLE 11. -EFFECT OF DEMB.'TON AND OTHl!R. MATERIALS ON TH~ MINUTE PIRATE 
BUG (ORIUS ~.) ON SEl!:D ALFALFA. YUMA MESA, ARIZONA, JULY, 1952. 

Amount of 

Materials us~ 
actual Tox!- Number of_adults per 100 sweeps 
cant applied 
per Acre July 4 July 10 July 17 July 25 

Sprays: 
(@ 8 gals./Acre): 

a. 42 % demeton 
emulsion 
1.5 pta. 6 oz. 

b. 25% Toxaphene ( 
emulsion 6 lbs.(l.5 lbs.) 
25% Sulphenone ( ) 
emu lsi on 1 lb. ( .25 lb. ) 

Dusts: 
(@ 30 lbs./Acre}: 

c. 

d. 

e. 

20% Toxaphene, 
40% Sulfur 

20% Toxaphene 
3% Aramite 

25% Toxaphene 
10% Ovotran & 
50% Sulfur 

Sprays: 
(@ 8 gals./Acre): 
a. 42% demeton 

emulsion 
1.5 pta. 

b. 25% Toxaphene 

( 6 lbs.) 
( 12 lbs.) 

( 6 lbs.) 
{.9 lb. ) 

( 6 lbs.) 
( 1. 5 lbs.) 
( 7. 5 1b s.) 

6 oz. 

emulsion 6 lbs.(l.5 lbs.) 
25% Sulphenone ( ) 
emulsion 1 lb. (.25 lb. } 

Dusts: (@ 30 1bs./ Acre). 
c. 20% Toxaphene, ( 6 lbs.) 

40% Sulfur ( 12 lbs.) 
d. 20% Toxaphene ( 6 lbs.) 

3% Aramite ( .9 lb. ) 
e. 20~ Toxaphene ( 6 lbs.) 

10% Ovotran & (1.5 lbs.) 
50% Sulfur (7.5 lbs.) 

20 54 47 61 

37 47 57 36 

20 35 55 58 

20 22 52 42 

21 22 52 64 

Numb~r of nymphs per 100 sweeps 

21 12 21 89 

27 10 13 68 

17 2 15 43 

6 5 67 

6 4 52 

~ Materials applied on July 2-3, 1952. 



It will be observed that demeton as applied in this 

test, affected minute pirate bug populations as little as 

any formulation tested and was probably less injurious than 

some of the materials used. 
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Observations of the effects of the various materials 

used in this test as measured by numbers of honeybee workers 

subsequently present in treated plots, are summarized in 

Table 12. Honeybee activity, as measured by the number of 

alfalfa blossoms tripped in the various plots, is summarized 

in Table 13. 



TABLE 12 • EFFECT OF DE~lli~ON AND OT~ MATERIALS ON HON~YB~S 
l"RESENT IN SEED ALFALFA. YUMA MESA, ARIZONA, JULY, 19 52. 

Amount of 
Actual Toxi- Number of bees in 100 sweeEs 

~ cant per 
Materials us Acre July 3 

31/ 
July1' July 

S~rays: 
( 8 gals./ Acre) 

a. 42% demeton 
emulsion 
1.5 pts. 6 oz. 46 14 

b. 25% Toxaphene 
emulsion 6 lbs. (1.5 lbs.) 29 19 
25% Sulphenone ( ) 
emulsion 1 lb. (.25 lb. ) 

Dusts: 
(@So lbs./ Acre) 

c. 20% Toxaphene ( 6 lbs.) 
40% Sulfur ( 12 lbs.) 23 17 

d. 20% Toxaphene ( 6 lbs.) 
3% Aramite ( .9 lb. ) 18 14 

e. 20% Toxaphene ( 6 lbs.) 
10% Ovotran & ( 1. 5 lbs.) 9 16 
50% Sulfur (7.5 lbs.) 

~ Materials applied on July 2-3, 1952. 

31/ Rain on July 4th. 

48 

59 

49 

44 

36 

5 July 7 

40 

48 

28 

43 

44 

51 

July 11 

64 

61 

47 

75 

51 



TABLE 13. - ~FFECT OF DEM~TON AND OTHER MATERIALS ON BLOOM TRIPPING 
OF SEED ALFALFA. YUMA :M}i.;~A, ARIZONA, JULY, 1952. 

Amount of 

52 

32/ 
~erials usea 

Actual Toxi- Number of tri7ped blooms per raceme 
cant per 33/ • 34 (Ave. of lOO stems) 
Acre July~ July 3,~, 5, 7, 11, 16 

Sprays: 
(@ 8 gals./ Acre) 

a. 42% demeton 
emulsion 
1.5 pts. 

b. 25% Toxaphene 

6 oz. .68 

emulsion 6 lbs.(l.5 lbs.) 
25% Sulphenone ( .. ) • 64 
emulsion 1 lb. ( .25 lb. ) 

Dusts: 
W30 lbs./ Acre) 

c. 20% Toxaphene ( 6 lbs.) 
40% Sulfur ( 12 lbs.) .59 

d. 20% Toxaphene ( 6 lbs .) 
3% Aramite ( .9 lb. ) .67 

e. 20% Toxaphene ( 6 lbs .) 
10% Ovotran & (1.5 lbs.) .58 
50% Sulfur (7.5 lbs.) 

.45 .38 .69 .49 .68 

.45 .33 .88 .70 1.04 

.34 .17 • 51 .28 .62 

.43 .22 .64 .61 .84 

.36 .22 .62 .• 42 1.01 

32/ Materials applied on July 2-3, 1952. 

~/ Count made immediately before app lie at ions. 

34/ Rain on July 4th 

.91 

.96 

.97 

1.05 

1.06 
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There was a reduction of honeybees present in all treated 

plots the day following treatment, except in the plots treated 

with demeton. All plots had a reduction on July 4th, two 

days after treatment, due to a slight amount of precipitation, 

which hampered bee activity. Three days after treatment, bee 

activity was normal in all plots. 

The rate of blossom tripping was reduced in all plots, 

by the application of the materials, the day following treat

ment. All plots had a reduct ion of tripping on July 4th due 

to the precipitation. There was but small differences be

tween the five treatments. 
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Stinkbug populations were so low during the period of 

this test that no significant comparisons between the vari

ous materials used could be made. 

During August~ 1952 yield records were taken from plots 

treated with eaah material used in this test. There were 

very small differences between the treatments~ and none were 

large enough to be significant. 

The results of this experiment indicate that demeton 

effectively controlled mites on seed alfalfa~ gave gpod con

trol of Lygus bugs~ and did not seriously interfere with 

activities of such beneficial insects as the minute pirate bug 

and honeybees. Neither demeton nor any other material used 

in this test was significantly effective against corn ear

worms~ grasshoppers~ or three-cornered alfalfa hoppers. 
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6. - Observations on the Control of the Oleander Aphid 
on Viburnum Leavesoy Bark Applica:Ei ons of D~on. 

The systemic action o~ demeton was observed in a test 

made in an ornamental planting of v·iburnums (Viburnum odora-
~-

tissmum on the University of Arizona Campus. The shrubs, 

which were pruned to a single trunk, resembled small trees 

and were approximately eleven feet high, with trunks four to 

~ive inches in diameter. At the time of treatment the vi

burnums were in fuil foliage and heavily infested with the 

oleander aphid, (Aphis nerii Fonsc.). 

A 42 percent emulsifiable concentrate of undiluted 

demeton was thoroughly applied to a single viburnum by means 

of a small paint brush, covering the entire surface of the 

trunk from the ground to a height of twenty inches. A sec-

ond viburnum was used as an untreated check. The demeton 

application was made at the rate of one ounce of 42 percent 

concentrate per 100 square inches of bark surface. A total 

of 2.6 0unces were applied to 260 square inches on March 23, 

1952 atl0:-.30 ~.IVI., during clear, calm weather, when the out

door temperature was approximately 75°F. 

The effectiveness of the demeton applications was mea-

sured by counting, on eleven different days, the numbers of 

aphids present on ten leaves, selected at random, from the 

treated and untreated viburnums. These observations are 

summarized in Table 14. 

35/ The test plants were located at the northeast 
corner-or Arizona Hall. 
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TABLE 14. - THJS EFFECT OF DEM:~;TON, APPLIED TO TH.!!: BARK OF VIBUF.NUM, 
ON FOLIAGE INFESTATIONS OF THE OLEANDER APHID. TUCSON, ARIZONA, 1953. 

---
Date of 36/ 

Observation Treate<i Untreated 

March 23 (Pre count) 410 308 

March 24 181 w 426 (1 
38/ 

March 2~ 25 ( 92) 480 

March 26 3 (99) 309 

March 27 0 (100) 291 

March 28 0 (100) 184 

March 29 0 (100) 128 

March 30 0 ( 100) 90 

March 31 0 (100) 66 

April 4 0 ( 100) 16 

April 9 0 (100) 3 

36/ Demeton applied undiluted to the lower 20 inches of bark 
at rate of one ounce of 42% concentrate per 100 square inches of 
surface. 

~ Percent control efficiency of treatment shown in parentheses. 

38/ Trees irrigated on this date. 
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The absorption of demeton by the viburnum was observed 

by making regular counts of aphid populations. The gradual 

absorption and translocation of demeton was clearly indicated 

by the consectively higher reductions of the aphid popula

tions during the first four days. These reductions ranged 

from 16 percent, after twenty-four hours, to 100 percent on 

March 27th, four days after the treatment. Five days after 

treatment, the counts showed a complete kill of aphids. No 

live aphids were observed on the treated viburnum during the 

remaining twelve days of the observation period. The un

treated tree presented an outstanding example of biological 

control of aphids by a small hymenopterous parasite, which 

greatly reduced the number of aphids as shown in Table 14. 

Despite this natural control of aphids on the untreated 

viburnum the effectiveness of the demeton treatment was 

clearly apparent. 



7. Effect of Soil Applications of Demeton upon the 
Two-spottedMite and Melon Aphidon .t"yracantna:" 
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A test was conducted on pyracantha to determine the con-

centration of demeton, as applied to the soil, necessary for 

effective control of the two-spotted spider mite (Tetranychus 

bimaculatus Harvey) and melon aphid (Aphis gossypii Glov.) 
39/ 

The test plants, located on the University of Arizona Campus 

were approximately six-feet in height, and had begun to bloom. 

The foliage was generally in good condition although the 

leaves showed distinct mite injury. Mite populations had 

been greatly reduced a short time before the test as a result 

of low temperatures which followed a period of high tempera

tures and mite activity. The aphid population was very low. 

Forty-two percent demeton was used as an emulsifiable 

concentrate at rates of five, ten, and twenty cubic centi

meters per test plant. Five test plants of nearly equal size, 

arranged in a single row, were used. Plant number one was 

treated with twenty cubic cemtimeters of demeton in one gallon 

of water applied to the soil near the base. Trees two and 

three were untreated. Tree four was treated with ten cubic 

centimeters of demeton per gallon of water and tree five 

received five cubic centimeters per gallon. Applications 

were made on March 24, 1952 between 5:30 and 7:30 P.M. during 

clear, calm weather. 

~ The test plants were located on the south side of 
Agriculture Auditorium. 



The mites and aphids were counted by selecting ten 

leaves at random from each test plant, and determining 

the number of mites or aphids present on each leaf. The 

observations made during this test are summarized in Table 

15 and 16. 
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TABLE 15. - EFFECT OF SOIL APPLICATIONS OF D~~TON ON TWO-SPOTTED 
Sf'ID.~R MIT~ PO.t'ULATIONS ON .t'YRACANTHA. TUCSON, ARIZONA. MARCH, 1953. 

Date of Untreated 
Observa- 40/ 
tion Bushes 

March 25 100 

March 27 54 

March 29 50 

March 31 35 

April 4 19 

April 9 20 

April 13 4~ 

March 25 244 

March 27 173 

March 29 177 

March 31 230 

April 4 64 

April 9 28 

April 13 54 

Numbers of mites per 10 leaves 

Treated Bushes 41/ 
Amounts of 42 percent demeton applied per buSh. 

20 cc. 

27 {~ 
13 (76) 

2 { 96} 

0 (100} 

2 ( 90) 

1 ( 95) 

0 (100) 

10 cc. 

32 ( 68) 

2 ( 96) 

0 ( 100) 

1 ( 98) 

4 ( 79) 

0 ( 100) 

0 (100) 

5 cc. 

96 ( 4) 

12 ( 78) 

5 ( 90) 

0 (100) 

0 (100) 

0 (100) 

1 ( 98) 

Numbers of mite eggs per 10 leaves 

23 ( 91) 

9 ( 95) 

25 ( 86) 

0 (100) 

16 ( 75) 

1 ( 96) 

0 (lOU) 

162 ( 34) 

93 ( 47) 

41 ( 77) 

1 ( 100) 

49 ( 24) 

0 (100) 

3 ( 95) 

128 ( 48) 

12 ( 93) 

38 ( 79) 

0 ( 100) 

0 (100) 

0 {lOU) 

5 ( 91) 

!Q/ Average of 2 untreated plants. 

41/ Quantities indicated were applied in 1 gallon of water, 
on March 23, 1952. 

42/ Percent control efficiency of treatments shown in 
parentheses. 
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TABLE 16. -- El!'FECT oF SoiL AP PL.LCATION~ UF DE~TON ON filliLUN 
APHID .I:'OPULATION~ UN .t:~YRACANTHA. TU(jt:)QN, ARIZONA, l9b3. 

Date o1· 
Observa
tion 

March 25 

March 2~ 

April 9 

April 10 

43/ 

Numbers o!' aphids on 10 leaves 

Untreatea Treated bushes 44/ 
43/ Amounts of 42 percent demeton applied per busn 

Busnes 20 cc. 10 cc. 5 cc. 

4 26 ( 0) 32 ( 0} 2 ( 5U) 

11 1 ( 91) 0 (100) 5 (55) 

87 1 ( 99} 0 (lOU) 36 { 60) 

110 3 { 9t:3) 2 ( 99) 40 {66) 

Average of ~ untreated plants. 

44/ Quantities indicated were applied in 1 gallon o!' 
water-on March 2~, 1952. 

45/ Percent control efficiency of treatments snown ~ 
parentheses. 
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All concentrations of demeton controlled the mites in 

this test. The five cubic centimeter concentration appli

cation Showed the most consistently high control. Six days 

after treatment this concentration gave 98 to 100 percent 

mite reduction Which continued througn the last observations 

on April 13- 1952, twenty days arter treatment. Both 20 

cubic centimeters and 10 cubic centimeter applications gave 

high reductions, but were not consistent. On April 4th, 

twelve days after treatment the percent reduction dropped 

from 100 to 80 and 78 in the bushes treated with twenty and 

ten cubic centimeters, respectively. The bushes were irriga

ted on April 3rd, which may have caused an increase in mite 

populations on the treated bushes. 

Demeton controlled aphids very effectively on the bushes 

with twenty cubic centimeters and 10 cubic centimeters concen

trations, but gave poor control in the bush receiving five 

cubic centimeters concentration. The treated buShes were 
were 

green and growing rapidly while the untreated bushesjsome-

what chlorotic and had aphid honeydew on the leaves. The 

improved appearance of the treated bushes was clearly 

apparent. 
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SUMMARY 

This thesis is concerned with the insecticidal and 

acaricidal properties of demeton, an organic phosphate ester, 

O,O-diethyl-0-2-(ethylmercapto)-ethyl thiophosphate, having 

the empirical formula C8H1go3s2P, and a systemic mode of 

action against plant-feeding pests with piercing-sucking 

mouthparts. The available published information on the agri

cultural uses of demeton is summarized and original experi

ments with this material on insects and mites affecting canta

loups, seed alfalfa, viburnum, and pyracantha under Arizona 

conditions are reported. 

Demeton was outstanding as a control for two-spotted 

spider mites (Tetranychus bimaculatus Harvey) on young or old 

cantaloup plants, and on alfalfa grown for seed. It was 

effective, although not outstanding, against three-cornered 

alfalfa hoppers (Spissistilus festinus (Say} ), lygus bugs 

(Lygus spp.) and stinkbugs {Chlorochroa sayi Stal. and other 

species) affecting seed alfalfa. Demeton had little or no 

effect on grasshoppers and clover seed chalcids (Bruchophagas 

gibbus Boheman) in alfalfa. It was no more detrimental than 

other pesticides on the minute pirate bug (Orius ~.), one 

of the most important predatory insects in Arizona. Demeton 

had very little detrimental effect on the following benefi

cial insects found in seed alfalfa plantings: honeybees 



(Apis mellifera Linn.), collops beetles (Collops spp.), 

assassin bugs (Sinea spp. and Zelus !££•) and damsel bugs 

(Nabis !E£.). Demeton was also outstanding as a control 

for the oleander aphid (Aphis nerii Fonsc.) on Viburnum 

and the two-spotted spider mite and melon aphid (Aphis 

gossypii Glover) on ~yracantha. 
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