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This is the fourth report on preliminary tests with synthetio or­
ganic can.pounds, which were conducted at the insecticide-testing labor­
atories of this Bureau at Sanford, Fla., a.nd Anaheim, Ca.lit. The pre­
vious reports were published in E-621 (1944), E-634 (1945), and E-729 
(1917). 

Twenty'•six oompounds were tested against three or more species of 
leaf-feeding insects. The materials were supplied by the Division of 
Inseotio1de Investigations, most of them being received and tested dur• 
ing the first half or 1945. Equipaeat and oerta.in methods employed ·have 
been described by Swingle, Phillips, and Gahan. !:/ The experimenta.l 
procedures were the same a those followed in Part III (E-729). 

The following insects were employed in testing these oan.pounds and 
the ste.nde.rdsa 

'}/ Most of the materials tested nre furnished by the Division of 
Inneotioide Investigations. Technical assistance was given by E. R. 
MoGovra.n, formerly of the Division of Control Investigations. 

y Swingle, M. C., Phillips, A. M., e.nd Gahan, J. B. Laboratory 
testing of :oatural r ~d synthetio organio substances as insecticides. 
Jour. Econ. Ent . 34 . 95-99. 1941. 
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Southern beet webworm (Pachyzancla bipunctalis (F.)) 
Squash bug (Anasa tristis (Deg.)) 
Sweetpotato weevil (Cylas formicarius elegantulus (Sum.)) 
Termites (Reticulitermes sp.) 
Three-striped blister beetle (Epicauta lemniscata (F.)) 
Variegated cutworm (Peridroma margaritosa (Haw.)) 
Yellow-striped armyworm (Prodenia ornithogalli Guen.) 

Thirteen of these species were reared in the laboratory in order 
to insure uniformity of population and continuous availability through­
out the year. The cotton aphids, bean leaf rollers, three-striped blis­
ter beetles, and squash bugs were collected in the field. 

Table 1 shows the effectiveness of nine common insecticides, in­
cluding DDT, tested against various species of insects fed dusted 
foliage, to be used as standards for comparing results obtained with 
new compounds. 

Table 2 presents the results of dust tests with 15 compounds that 
were found to be toxic to one or more species of insects. 

The following compounds killed 85 to 100 percent of the insects in: 

All species against which they were tested­
l-Benzoyl-2-phenylhydrazine 
1-(,m-Nitrobenzoyl)-2-phenylhydrazine 
l-Phenyl-2-phenylsulfonylhydrazine 
l-Phenyl-2-(12,-tolylsu.lfonyl)hydrazine 

At least 60 percent of the species tested­
l-Acetyl-2-phenylhydrazine 
Bis(g-bromophenyl}methane 
Bis(:2,-chlorophenyl)methanol 
N,N-diisopropyl-m-nitrobenzamide 
l-Isovaleryl-2-phenylbydraxine 
1-Phenyl-~-valerylhydrazine 

One or more species, but less than 60 percent of the species tested--­
Benzylphenyh1i trosoamine 
l-Butyryl-2-phenylhydrazine 
Chlor.o-bis(12,-chlorophenjl)met~ane 
l-Isocapropyl-2-phenylhydrazine 
4-(alpha-Thiotol~yl)piperidine 
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Of the second group only l-acetyl-2-phenylhydrazine and N,N-diisopropyl­
m-nitrobenzamide were effective when used as sprays. l-Acetyl-2-phenyl­
hydrazine caused severe foliage injury to five out of six varieties of 
plants treated, and bis(_Q-bromophenyl)methane caused moderate injury to 
Swiss chard leaves . Of the last-named group treat~ents of benzylphenyl­
nitrosoa:nine and l-butyryl-2-phenylnydrazine caused over 50 percent mor­
tality against all species tested. 1-Isocapropyl-?--phenylhydrazine showed 
some toxicity aga~nst five species, and appreciable mortalities against 
three species. Contact treatments with benzylphenylnitrosoam.ine against 
the squash bug and termites caused mortalities of 81 and 89 percent, re­
spectively. Mortality of 97 percent of the cotton aphids resulted from a 
treatment with l-butyryl-2-phenylhydrazine. 

The following conpounds caused less than 85 percent mortality of 
the species against which they were tested: 

Compound Insect]/ 

4(1,-Bromo-elpha-thiotoluyl)morpholine Melonworm 
BrCsR4CH2CSN(CH2cH2)2o Southern a.nnyworm 

Southern beet webworm 

Bromobis(R...-chlorophenyl)methane 
(C1Csff4) fEBr 

5-Butyl-1-phenylsemioxamazide 
c6H5NI:INireOCONHC4H9 

l·Cil:mamoyl-2-phenyleydrazine 
C s11~0CH-CHC fii5 

.,£•(1,2-Dibromoethyl)toluene 
CHf tf14CHBrCH2Br 

~-Di-2_-tolylthiourea 
(CH3C sli~2 CS 

Melonworm 
Southern armyworm 
Southern beet webworm 

Melonworm 
Southern armyworm 

Melonworm 
Southern armywo rm 
Yellow-striped armyworm 

Melonworm 
Southern annywom 
Southern beet webworm 

American cockroach (3/4 grovm) 
Bean leaf roller (fifth instar) 
Blister beetle (adult) 
Hawaiian beet webworm (fifth 

inatar) 
Melo:rIW'orm 
Southern a.rmyworm (firth instar) 
Southern beet webwonn (fifth 

instar) 

];/ All fourth inatars unless othenn•• indicated. 



Compound 

alpha. alpha. alpha', alpha•-
4. 4 '-Hexa.chlorobibenzyl 
ClCeH4CCl2CCl2CeH~l 

5-Isobutyl-1-phenylsemioxamazide 
cs115NHNHCOCONHC~CH(CB3) 

l-Phecyl-2-phenyla.cety~drazine 
cs115mnmcoCH2CsRs 

l-Phenyl-5-propylsemioxama.zide 
C5H5NHNRCOCONHC3H7 

-Insect 

Melomrorm 
Southern amyworm 
Southern beet webwonn. 

Melomvorm 
Southam a~rm 
Yellow-striped annywona 

Melomrorm 
Southern armyworm. 
Yellow-striped anuywonn 

Me lolIIIO rm 
Southern a.neyworm 
Yellow-striped a?Dcy190rm 

llelonwona 
Southern a.my-worm 
Southern beet webworm 

The results of spray tests on 15 oompounds are presented in 
table 3. Of these compounds 13 were reported in the dust tests. Of 
the 4 most effective compounds in the d\~t tests, l-phenyl-2-phenyl­
sulfonylhydrazine and l-phecyl-2-(p_-tolylsulfonyl)hydrazine, when 
tested as sprays. were effective agaim:1; at lea.st two-thirds of the 
species to which they were toxic as duuts. l-~-Nitrobenzoyl)-2-phenyl­
hydrazine was ·effective as a spray only against the southern beet web­
worm.. Mortalities of less thflll 60 perclElnt resulted against the melon­
worm and the southern armyworm from spl'!t.Y treatments of this material.. 
Spray treatments of l-benzoyl-2-..phenyU ydrazine caused appreciably low­
er mortalities than dusts against all EI 1ecies tested. and this was :th.e 
only one of the 4 most toxic compounds which caused more than very 
slight injury to tender foliage. Swisf chard leaves showed moderate 
injury from spray treatments. l-Pheny1··2-~-tolylsulfonyl)hydrazine 
lost 56 percent of its weight during 7 C.ays exposure to warm air. The 
other 3 materials lost less than SO percent of their weight during simi­
lar exposure. None of the 4 materials showed any appreciable toxicity 
when tested as fumigants against the so,;,.thern armywonn. Negative re­
sults of contact tests of 3 of the oom1c•unds indicate further that these 
materials act as stomach poisons. 1-Be;,:r: .zoyl-2-phenylhydrazine was not 
tested as · a contact insecticide. 
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The results ot prelimirut.ry tests to detennine the toxicity to in­
sects of 26 synthetic organic compounds are reported. 

Dust treatments of 4 of the 26 materials tested caused mortalities 
of 85 to 100 percent of all leaf-feeding insects again~t which they were 
tested. Alphabetically arranged these four most toxic compounds. all 
phenylnydrazines. were l-benzoyl-2-phenylbydrazine. 1-{m-nitrobonzoyl)-
2-phenylhydrazine. l-phenyl-2-phenylsulfonylhydrazine. and l-phenyl-2-
~-tolylsulfonyl)hydrazine. Only the first compound caused more than 
very slight injury to tender foliage. Results of contact and f\llliga­
tion tests indicated that these materials acted as stomach poisons. 
The last t-wo compounds were effective as sprays as ·urell as dusts. 

Two compounds. l-aoetyl-2-phenylliydrazine and N,N-diisopropyl­
m-nitrobenzamide. were effective against most species of insects tested 
both as dusts and sprays. but caused moderate to severe injury to tender 
green foliage. 

• 

• 



Table 1. - -Effecti venesr of ni.ne corrJnon insecticidi::: s tes t ed agains t various specie~ of i nsects fed dus ted 
f oliage i n le.borci.tory, t o be used as standards f or comparing result~ obtained v1i t h new insecticidal 
compounds 

--------------------------
Compound and insect 

Average deposit Average 
Stage 1/ Foliage per square Feeding y mortality in 

centimeter 3 or 4 dais )i__ 

DDT, t echnical, in pyr·ophylli te: 
0.5% Arm~!orm 

Bean leaf roller 
Celery leaf tier 
Melommrm 
Melonworm ( contc.ct) 
Southern beet webworm 
Variegated cutriorm 
Yellow-striped armyworm 

11 Southern armyworm 
Southern armyworm ( contact) 

31 Sweetpotato weevil 

Fourth 
Fifth 
Fourth 

do. 
do. 
do. 
do. 
do. 

do. 
do. 

Adult 

Corn 
Bean 
Swiss chard 
Pumpkin 

do. 
Pigweed • 
Cabbaee 

do. 

• Collard 
do. 

Sweetpotato 

10~ Large milkweed bug Nymphs Milkweed seed 

Derris root, powdered, 4.2-4.f$ 
rotenone 

Cross-striped cabbageworm Fou.th · Collard· 
Hawaiian beet v;ebv,orm do. Pieweed 
Melon worm do. Pumpkin 

Calcium arsenate 
Co\':J)ea weevil Adult Treated. peas 
Rice weevil do. Treated !-'heat 

!/_ Numbers refer to instar. 
2./ Feeding: O, none; 1, slight; 2, moderate; 3, normal. 
J/ Recorde-. on all DDT treatment~ made at end of 3 days. 
!J Proportion by weight. 

Microfrarns Percent 

100 2 83 
120 l 82 

95 l 85 
137 2 87 
260 3 45 
133 2 83 
115 l 100 
180 2 67 

150 2 73 I 

250 2 75 O' 

295 0 96 

215 - 50 

255 l 43 
108 1 71 
240 0 88 

l:l000Y - 100 
1:1000 - ' 97 



Table 1 - - (Continued) 

Stagey 
Average deposit Average 

Compound and insect Foliage per square Feedings?/ . mortality 
cent irneter in 3 or 4 days ~ 
Micrograms Percent 

Cryolite 
Blister beetle Adult S\\iss ch:1rd ~15 1 56 

Lead arsenate 
Bean leaf roller Fifth Bean 170 2 100 
Southern annyworm Fourth C'ollard 98 1 95 
Southern beet webwonn do. Pigweed 128 2 67 

Nicotine, 0.125/4 in fuller's earth 
Cotton aphid All Cotton 270 - 88 

o-Dichlorobenzene 
l, .. e lon;vonn Fourth Plnnpkin (1 cc.in petri di sh) 0 100 
Southern armyvronn do. Collard do- 0 100 --I 

I 

Pyrethrin I, 0.33% 
Pyrethrum: Pyrethrin II, 0.38% 

Blister beetle Adult Swiss chard 185 1 72 
Large milkweod bug Nymph t :ilkweed seed 215 - 100 
s ,uush bug_ (contact) do. Squash 215 - 100 
Tennites (contact) do. (Treated soil) 1:1000 Y - 100 

~ 

i:)Odiur1 fl_uoride 
American cockroach Adult - (1/4 gr. per - 100 

50 sq. in.) 



-
Table 2. - Compounds found to be toxic to various insects i'ed dusted foliage in the laboratory 

Stages 1:/ 
Average deposit Average kill 

Canpound Insect Foliage per ·square Feedings y after 
ceutimeter 2 or 3 d!l• 

Micro~rama Percent 

1-Acetyl-2-phenylh:ydrazine Cotton aphid All Cotton plants 226 0 100 

CsH5NHNHCOCH3 1'eloll1VOrm Fourth Pumpkin 250 3 50 

Southern annyworm do. Coliard 225 1 100 

Southern beet webwoim do- Pigweed 225 0 100 

Sweetpotato weevil Adult Sweetpotato 215 1 58 

l -Benzoyl-2- phenylbydrazine 14elonworm Fourth Pumpkin 280 l 92 

C s116NHNHCOC f115 
Southern a rm;yworm do. Collard 400 1 100 

Southern beet webworm do- Sm.as ohard 250 1 87 

Benzylphenylnitrosoamine American cockroach 3/4 grown ¼gr. !/ 0 
I 

- - CD 

CsH5N(N0)CH2c~ 5 
Bean leaf roller Fii'th Bean 125 2 53 t 

Bliste r beetl e Adults Swi s s chard 216 1 56 

Cowpea weevil do- Cowpeas lilOOO !f/ - 26 

Cress-striped cabbage-
worm Fifth Collar d 310 1 100 

Hawaiian beet webworm do. Swiss chard 200 z 66 

Melomrorm Fourth Pumpkin 125 0 67 

Rice weevil Adult Wheat 111000 Y - 3 

Southern ~rm Fourth Collard 310 1 100 

Southern beet webworm Fitth Swiss chard 200 1 70 

Squash bug Seocmd Pumpkin stems 280 - • 81 

Termites Adult la 5000 iD woil~ 89 

]/ Number refers to instar. 
2/ Feedinga 0, none; 1, slight; 2. moderate; 3, much. 
9!J. Dusted on bottom of battery jar. 
!/ Proportion by weight. 



Table 2. -- {Continued) 

Average deposit Average kill 
Compound Inaeot Stages y Foliage per square Feedings y arter 

centimeter 2 or 3 dais 
Mioro_grama Peroent 

Bis~-bromophenyl)methane Melonworm ( contact) Fourth Pumpkin 310 3 13 
BrC6H4)2CH2 . Melonworm do, do- 230 2 100 

Southam armyworm do. Collard 320 3 0 
Southern beet webworm do. Swiss chard 340 1 92 

l-Butyryl-2-phenylhydrazine Cotton aphid All Cotton plants 250 0 97 
C E,[l5NHNHCOC &f 7 Melonworm Fourth Pumpkin 200 2 63 

Southerra. armywom do. Collard 230 1 100 I 

Southern beet webworm do. Pigned 270 0 100 co 
Squash bug Nympbal Pumpkin atema 216 0 67 I 
Sweetpotato weevil Adult Sweetpotato 265 0 79 

Bis~-ohlorophenyl)methanol Molonwor.ra Fourth Pumpkin 230 2 92 
ClCsH4)2CHOH S out hem amyworm. do. Collard 215 3 ' (oonta.ct) 

Southern a.nnyworm do. do. 280 2 62 
Southern beet wabworm do. Swiaa chard 295 1 88 

hloro-bis(1?,-chlorophenyl)- Melonwom do. Pumpkin 266 2 88 
mathane S out he rra. armywo rm do. Collard 220 s 22 
(ClC 6H4) 2CHC1 Southe m beet webworm do. Swiss aha.rd 216 3 33 



Ta.hie 2. - (Continued) 

Stage■ J/ Foliage 
Average deposit Average kill 

Compound Inseot per aqua.re F•edinge y after 
centimeter 2 or 3 da.n 
Mi oro£ram■ Percent 

N.N-Dilsopropyl-m-nitrobenzamide Large milkned bug Adult Millcweed seed· 
f-:0 - 12 

c6H4(N02)CON(c3H7) 2 Uelomrorm Fourth Pumpkin .. 6 0 100 
Melomrorm do. do. 286 0 100 
Southeni aimyworm do. Pigweed 215 I 87 
Southern. be•t webworm. do- do. 286 0 100 

l-Isooaproyl-2-phenyleydrazine Celery leaf tier do. 81rlaa chard 28 s 24 I 

Cs¾NHNHCO(CHz)2CH(CH3)2 l4elomror.m do. P\lllplcill SlO 2 T9 .... 
Southern a.rmyworm do. Collard 266 1 88 

0 

Southera beet w•bwona d~ Swi•• chard 225 2 1'1 • 
Yellew-atriped annynna do. Cabbage 300 1 96 

1-Isovaleryl-2-phe~lhydrazi• · Celery leaf tier do. 8111•• ohar4 230 s 13 
Cs1ls1ffiNHCOCH2Cll(CH3) 2 Kelomrona do, Pumpld.ll 225 .l 100 

Southera a~rm do. Collard 216 1 92 
Southent be..t ,,.bworm do. Swi■a chard 221 2 N 
Yellow-•triped armywora do. Cabbage 250 1 100 

1-(m-Nitrobenzoyl)-2-phenyl- Large millcned bug Adult Jlil.brH4 •"4 110 - 0 
hydruine Ltelomrom Fourth PumpJd.a 288 0 100 
C s1{5NDIICOC sli4N02 Southern a~zm do. Pignecl MO 0 100 

Southern beet 1Nbwora do. do. 295 1 100 



Table 2. -- (Continued) 

Stages y' 
Average depoait Anrage kill 

CcmpoWld Insect Foliage per square Feeding• y after 
oentimeter 2 or 3 dal• 
lllcro,e:ama Percmt 

l•Phenyl-2-phenylsulfosyl- Melomronn Fourth Pumpkia 216 1~ 96 
hydrazine Southern annyworm( oonta.ot)de. Collard 265 2 17 
c

6
H

6
NHNHSo

2
c

6
H

5 
Southern anizyworm do. do. 295 1 100 
Southern beet webwonn do. Swi1s chard 265 0 100 

l•Pheeyl-2-(j_-tolylsulfo:ayl)• Melonwonn de. Pumpkin 2SO 2 100 . 
hydrazim Southern arncyworm( contact) do. Colla.rd 216 3 0 I 

cs116NHNHS02cs114cH3 Southern a:nnywo m do• do. 280 l 100 
_,.. ... 

Southern beet webworm do. Swiss chard 221 1 100 I 

1-Phenyl-2-va.lerylhydrazine Celery leaf tier . do. Swias chard 225 2 27 
C sfl6NHNHCO( CH2) 3C¾ MeloIIWorm do. Pumpkin 296 2 96 

S out hem a.rmyworm do- Collard 226 1 92 
Souther.a beet webwora do. Swi1■ obard 296 2 100 
Yellow-~triped a.rmywona do- Oabbage 200 1 100 

4-(e.l.pha-Thiotoluyl)piperid.ble Melonworm do. Punpkin 215 2 63 
- C Gfl5CH2CSNC5H10 Southern amzywonn do. Collard 216 l 24 

Southern beet webworm do. Swiss chard 255 1 100 



Table 3.--Effectiveness of laboratory spr.ay tests of compounds most of which were found to be toxic to 
insects in preliminary dust tests . 

Compound Insect!/ Foliage 

1-Acetyl-2-phenylhydrazine Melonworm Pumpkin 

Southern armyworm Pigweed 

Southern beet webworm do. 

l-Benzoyl-2-phenylhydrazine Melonworm Pumpkin 
Southern armyworm Collard 

Southern beet webworm Swiss chard 

Benzylphenylnitrosoamine Blister beetle y do. 
Melonworm Pumpkin 
Southern ?.rmyworm i/ Collard 
Southerni/beet web- Swiss chard 

worm 4 
Bis(Q-bromophenyl)methane Melonworm Pumpkin 

Southern armyworm Collard 

Southern beet webworm Swiss chard 

l/ All fourth instar unless otherwise indicated. 
2/ Feeding: 0, none; 1, slight; 2, moderate; 3, much. 
';V Adult. 
i/ Fifth instar. 

~antity 
per 100 Feeding J/ Mortality Exposure 
gallons 
Pounds Percent ~ 

4 3 100 3 
8 2 100 3 
8 2 100 3 
4 3 71 3 
8 2 96 3 

8 3 71 3 
8 2 25 3 
4 3 4 3 
8 2 54 3 
4 2 50 3 

4 2 54 4 
4 2 91 4 
8 2 18 4 
8 1 55 4 

8 3 4 3 
8 3 0 3 
4 3 0 3 
8 3 8 3 
4 3 17 3 

~ 
I:\) 
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Table 3 . -- (Continued) 

Quantity 
Feeding 2J Compound Insect 1/ Foliage per 100 Mortality Exposure 

gallons 
Pound_a_ Percent Days 

l-Butyryl-2- phenylhydrazine Melonworm Pumpkin 4 3 92 3 
8 2 100 5 

Southern ~rmyworm Pigweed 8 2 100 3 
4 1 70 3 

Southern beet webworm do. 8 2 78 3 

Eis(R-chlorophenyl)methanol Melonworm Pumpkin 8 3 0 3 
Southern armyworm Collard 8 3 0 3 

4 3 0 3 
Southern beet webworm Swiss chard 8 2 88 3 

4 2 88 3 

p_-(1,2-Dibromo ethyl)toluene Southern armyworm Collard 8 3 0 4 I-' 
CN 

4 3 0 4 I 
4 3 0 4 

Southern beet webworm SWiss chard 4 2 14 4 
4 3 17 4 
8 3 13 4 
8 3 21 4 

N,N-Dliw~yl-~- nitrobenzami de Melonworm Pumpkin 8 0 100 3 
Southern beet webworm Pigweed 8 2 71 3 

8 3 9 3 

~-Di-g_-tolylthiourea Sou thern a rmyworm i/ Collard 6 2 0 4 
Southern a rmy?mrm do • 8 3 0 4 

.,. 



Table 3. -- ( Continued) 

Insect 1./ 
~tity 

Compound Foliage uer 100 
gallons 
Poundg 

l-Isocaproyl-2-phenylhydrazine Armyworm Barley 8 

l-Isovaleryl-2-~henylhydrazin~ Armyworm do. 8 

l-(m-Nitrobenzoyl)-2-phenylhydrazine Melonworm Purrpkin 8 
Southern armyworm Pigweed 8 

4 
Southern beet webworm do. 8 

l-Phenyl-2-phenylsulfonylhydr~zine Melonworm Pu.mpkin 8 
Southern armyworm Collard 8 

4 
Southern beet webworm Swiss cha.rd 8 

4 

l-Phenyl--2-(2-tolylsulfonyl) hydrazine Melonworm Pumpkin 8 
Southern armyworm Colla.rd 8 

4 
S011 them beet webworm Swiss chard 8 

4 

l-Phenyl-2-valerylhydrazine Armyworm Barley 8 

-~ --~ 

Feedin& 2) Mortality Exposure 

Percent ~ 

2 0 3 

2 71 3 

2 58 3 
z 39 3 
2 46 3 
1 100 3 

2 100 3 
2 50 3 
2 25 3. 
1 100 3 
l 100 3 

2 25 3 
2 100 3 
3 63 3 
1 96 3 
2 83 3 

2 13 3 

...., 
,p. 
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