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y T~1e m2nuscrip t of t h is public2.tion was read in the following 
research divisions of the Bure2u and helpful sug~estions were contrib­
uted: F~iit Insect Investigat ions, Cotton Insect Investigations, 
I nsects Affecting Man and Animals, Insect Iden tificati on, Control 
Investigat ions, Cereal ana Forage Insect Investi gat ions, and Bee 
C·o_lture. The reviewers in theB e divisi ons were, r espectively , B. A. 
P orter, R. W. H2.rned, H. H. Sta~, C. F. W. l1Iues ebe ck and assistants, 
L. A. Ha.wkins, C. U. Packard, and J. I. qambleton. 
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Th is i s the ninth in a sPries of !J.e.pers designed to r eview all 
available informetion on the i nsecti.cidal uses of rotenone and the 
r o teno i ds . P.arts I to VII I he.ve r eviemed t ~s s with d~rri s , c: be , 
timbo , Tep h r osia , Mundulee,, and their co!lsti tuents on r-:em"bers of the 
Coll ernbol a , Orthoptera, De!'me:n t era , Cdo11a ta, I sop tera, Corroden tia, 
Hallophage , Th yse.nop tera, Homoptera, Her:1lptera, Anoplura, Coleoptera, 
Le:p i dopte.ra, e!ld Hymenopte :::-a. Appar en tl;r no tests with the rote _one 
p lants on Thysanu.ra , Ephemeroptera, or Plecoptera have teen .recor ded . 
Part IX, the p resen t paper, r e vi ews the tests that have be en made on 
Dip t era. 

DIPTERA 

Agrol7lyzi dae 

AB:,romyza phaseoli Coq. ( = Mele.nagro!7!yza phaseoli C0q.), bea.""! fly; 
Fr ench bean · mine r 

Mathieu (201) in 1920 reported the c on trol of this suecies e.t tc:.ck­
i ng young beans , with ·derris. 

A trial of tuba was made on a field of 8 beds, 66 f ee t 
lon g , wi t h 1,056 s eeds o f lima. bean (Small Sieva) o _ October 
28 , 1919. Te n ounces of tuba r oot ,.,..,ere well pounded i n a 
wooden mortar, t he juice was t ho r oughly expressed, and tte 
fib e r · ex:.1aust ed in 20 imp ~rial gallons of water. ~~ba uater 
was t hen app li ed to eac.h young p l an t a t the rate of a c iga­
rette tin full to 4 p lants, morni. 11g and. evenin~ , for 15 da"' s , 
unt il the p l a nt s mere suffi c i en tly e stablished to be pas t all 
dang e r~ ~hict i s only p r esen t during t h e fir s t st2ge of their 
ex i stence, 'lVhe n th e s t em is t ender . Only 16 seeds failed to 
g ermine. te, and-- o f the 1,040 r l ar, ts t ha t cc:-me up, riot one :i.as 
di e d. . Today t 1e p lot i s sho , ing the mos t vigorous gr o . th, e 
living t e s timon;y t o the po t en cy of t he tuba-root as a -p l an t 
-insect k il lE:·r. 

V? n d e r Goo t (120) i n 1930 r eported t hc>t s~ rink ling t he necks of 
th e r oo ts o f ;1 l en ts _of katjang djogo and. 1-:re.tok ~th a 2 p e r cent derris 
e x tra t ~es valueless f or control i n Java. 

' ' 

V2J1 d r•r V-e ch t - ( 302 ) of Buitenzor 
d e rris 17as in c f fecti ;e:-

Java, i n 1936 r ort ed that 
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Morge.n (207) in 1938 report ed the t a con tact spray consisting 
of 1 p ound of derris root (3~5 percent rotenone) e..nd 3 p ounds of 
soft soap to 50 imp erial gallons of ~ater destroyed the · adults in 
laboratory tests, but in fi ~ld practice, using a knapsack pump , it 
was difficult to hit enoug)1 flies to give appr eciable control. 

Agromyza pusi lla lvleig. 

F. F. Smith (263) in 1939 mrote that this s erpen tine l eaf miner 
on Gerbera jamesoni Bolus. was being combated by p icking and destroy­
ing tile infested leaves, or by sp raying by derris or nicotine extracts. 

(Agromyza) Lirio!Tlyza solani Macq. 

A spray of derris poTTder with soft soap ~as ineffective in p re­
venting attack by the tomato leaf miner, 11Phytomyza solani (Macq.), 11 

according to the Experimental and aes earch Stetion, Cheshunt, Herts, 
England (80), in 1938. [ This specie s is also r e ferr ed to by English 
authors e.s 11 Agromyza (Liriomyza) s olani. Cf. Rev. Applied Ent. (A) 
25: 668.] 

Phytomyza ilicis (Curtis), the holly l eaf miner 

Langford e.nd Cory (168) in 1937 r eported th2t sprays containing 
a mixture of 3 p ounds of 4 per cen t rot enone powder and 3 pounds of 
rosin emulsion per 100 gallons of we.ter did not kill the larvae i.1 i thin 
the mines. 

Anthor.1yiidae 

Atherigone indica Mall. 

The Tanganyika Territory Departmen t of Agriculture (270) in 1935 
r ep orted that the applice.tion of derris p repe. r e..ti on s gave almost com­
p lete control of the sorghum stem maggot at en economic cost. 

Hylemya e.n tiquua r1e ig., the onion maggot 

Smith and Wads~orth (255) in 1921 t es t ed insecticides against 
onion fli es. Six app licetions of derris-soot mixture (2 pe. rts soot 
and 1 pert derris) 2t the re.t e of 1 ounce per squa.r e yard gave 60 
percent of clean 9nions, ryhereas soot 2l one gave only 16 percent . 

Brittain (42) in 1925 reported that me ture l e rvee , e r e i mme r sed 
for 5 seconds ina suspensio~- of derris root (3 lb. to 100 imp . gal.) 
e..nd then p laced up on their food plant. The mortalities from d iffer en t 
tr ea tments were as follows: 
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.. :ortali ty fro. 
: Bichl o~ide of Derri s, 3 lb. 
: ~ercury, 1:1, 000 in 100 L _ . gal. 
: so l ut i on of ~ater 

Percen t Per cent ---
100 100 

100 

100 

75 , 

50 

20 

100 

100 

35 

25 

0 

I( . L. Smith (254) in 1925 renorted on t es ts ma d e ""it. various L­
secticides . ,A mi xtur e of 1 ounce of derri~ with 2 oun ces of soot per 
sque.re yard di d no t g i ve r es"U;-lts p romisin:_,g enough to justif furt e r 
tri a ls. 

The Ohio Agricultural Experiment Station (224) i n 1936 r eported 
th2.t derris powder (4 percen t . rotenone ) in wa t er at 4 nounds to 100 
gallons per mitt ed 18 pe rcen t of t he eggs to hetch . ! ercuri c chloride , 
1 ounce t o 8 gallons of wa t er, 2nd diphenvlene oxide 1: 40 i ~ oil, ki lled 
e.11 eggs . 

Hyl emya bre.ssicae (Bouch~), t he cabbe.ge maggo t 

Bri t tain (40) i n 1921 de scribed experimen ts in ~hich a 50:50 mix­
ture of derri s ,.'Ti th cle.y and also m th derris solution e. t t,..,o strengt:hs 
(1.5 and 3 l b . to 100 imp . gel.) ~er e appli ed t o cebbage for cor. r el . 
The cle.y-derri s mixture was appli ed a. t the r a t e of 960 pounds })er acre, 
the derris solutions 2 t t he rate of 10 and 20 pounds of derris Mth 
650 impo rie.l gallons of i:vat er per acr e . All t he derris tree.t ents p r 
tect ed the l an ts. Pure derris poTider applied t o cabbage destroyed 4 
pe r cent of t he p l an ts in 2 t ests. Derris (3 lb. to 100 i mp . gal.) pour ed 
about Tl lants ,;revious l y i nf es t ed 1;.1 i th 25 fully gr o n larvae of the fi rst 
b r ood failed to p r event any from pupat in6 • 

Brittain (41) i n 1922 r eported the t •-rhen dcrris (3 l b . to 100 i 
. e.l. of weter) r.rrc>s app li ed. to c bb e (Ccpenhegen :,.e rke t) 39 per cc . t 
of the p lants ~er e des tro , ed by m2ggo ts. I n anoth r t es ts i h Ee..rl 
Je r s ey We.kefield , 2 pounds of derr i s to 100 imp ri a l gellons of ryet r 
permitted ebou t 29 pe rcen t of the pl an ts to be destroy d. sts ,;nt_ 
3 pounds of derris to 100 im Jerial gallons }J Or mi tted from 45 o 80 
percen t of t he E')rly Jcrse We1<:efie ld t o be destroyed . n r dis es , 
d .rri s ( 3 1 b . to 100 imp . ge.l.) ermi t ted 71 pcrccn t of th p l en ts o 

1 

1 
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be infested. Corros'ive ·sublimate was the only- treatment that gave satis­
factory control. Only one material, derris, proved very ineffective. 
As it was from the sa.rne lot of material that was used the previous year 
with fair results, Brittain assumed that it had deteriorated in storage. 
About two-fifths of a pint of liquid and five-ninths of an ounce of dust 
was applied per plant. ·· : In · 1925 Brittain ( 42) . report·ed that mature larvae 
immersed for 5 sec<mds" in • a -suspension of derris root · ( 3 lb. to 100 imp . 
gal.) and then placed up'On •the'ir~ food plant we·~· u~af.fected, whereas a 
1: 1,000 solution of metcurtc -chloride killed . 10 perp·en t, 

,~ (' . . . .. . 

K. F. Smith (254) in 1925 reported thet a~mixture · of l ounce of derris 
with 2 ounces of soot per square yard did not g~ve res~lts promising enough 
to justify further trials~ · · 

Turner (277) in 1932 reported that in 1931 rotenone extracted from cube 
was tested forcontrol. · Early cabbages and two series· of treatments were 
used in the tests. · One series was treated once, on Mey 1: the other tmce, 
on !Jay 1 and May 15; Rotenone was used in thre~ . diiu't~ons, and was applied 
in an acetone-water suspension, 1/2 cupful being poured a.round the base of 
each plant. Heads were harvested o~ July 8 and July 14, and yields were 
compared with those obtained by the use of bichloride of mercury. These 
figures sho~ thet rotenohe -at the rate of 1: 2,500 and 1: 5,000, even in a 
single treatment, increased the yield of cabbage, as _compared with the yield 
of check plots. Roteriori-e-.7at 1: 10·,000 ·was not s·o· effective. The p ercentage 
of heads maturing in· che&t· plots was 72, and on · the ·rotenone plots from 70 
to 100. Compa.rison ~Vli th results· obtained with bichl6ride: of mercury shows 
that rotenone vras approximately as effective only when u;ed twice at a 
dilution of 1: 2,500. Because of the small size of the rotenone plots these 
results cannot be accephi-d as final~ hov.rever, it (~t~v'i'den't that rotenone 
has some value in cbn'troL :·. · · · · 

· Benkert and Co~an'y {~ in 1934 wrote tha't ~fcir \he root maggot 
attacking cabbage derris dust. should bt applied aroun~ the stalk as soon as 
tLe eggs are found. ' · 

Pegomya hyoscyeni • (Pan~z~ ):, the sninach leaf miner 

Jan eke (150) in. 1931 rep orted thet in experiments 1• 1i th the beet fly, 
a mortality of.BO percent was attained for 4 days with concentrations of 
Polvoaol of 1 percent and 1 p.p.m. These results suggest that t he spray 
i"TOuld be of va~1:1.e . agai nst the cherry fly (Rhagol ~tis cerasi (L.)) • 

• r-, L • 

R,,.egomya~nigritarsus (Fall.) 

I '" •, • • •• • • ' ' I ~• • • .t, • it . , • : ..- ~ • ., • 

According to ·Etabllss·ements ~D.tenia in 1938, in a letter to R. C. 
Roark, this pest on begonia ,·;,as mi iigated by a product -.ontaining 12 9er­
~ent of po~dered _Lop9hoc?i:--ous nicou root and 88 p ercent of talcum. 



Celliphoridae 
. , :- . - . 

Callip h ora ery t h r oceph a la Meig. · . . .. . • ~. 
I 

•-

Th is spe cies vras · tested. by
1

the i~ersion ·tefchnique of _ 
Cr eu furd-B~ns?n (64), as rep~rted i,n f938, end ' has given . some 
j.. n ter e s ting an9. r elia:bl e infQrma ti_on, : el thoughJ the results ere 
n o t so accur e t e a s those of -other _,;-,orkers ho U.sed. the sure.ying 

r • -

j 

me t hod . . , ... 
t ' .. · .. 

C2 l l i nh9 r e s:_o. . 

Wil baux ( 321) in 1934 t e s.ted extra·cts of the' leaves . of 
Tephros ia vogelli that were 22 y~ar·s old and rep orted. that as · 
a con t ~ct \ns e cticide t he l e2ves are about as. t~~ic as nico tine . 
La.rvae . q f ·cal+ i'phora. sp . . er-r e. iP ~r.f~ctly res is tar. t I even t o sn rays 
c on taining 1 pert ·off_. vogeii

1
i _-' to 200'•1o-f dt<y vege ~p bl e rJa t er, 

Pup atj, on ., t ook p lace mor e rap iq.ly, · .1?ut all : fille pup a ~·- etched. 
.. . . . ~ ,, ; ... 

C.ochli omyia macelleria F~, the se_condary scre-\'lil;Lor . 

P ~r me.~ e t aL (22-S) , _:2nd als_o :-cloerk· ·et · al. (242) in 1927 
r eported r esu:l t s of chE.;mo~ror-:i ic t e sts·. A "corriMe-ri ce.1 derri s' ... ow­
d e r r epelled 95 'percent of th E. flie$ vis1t'i n,g. a bc:. it .of be efliver. 
Th i s i s c.bout the same nercentage as that bbtainec,l TTi th pyr e thrum 
pond.e.r~ 'When d iluted mith 9 parts' of kaolin it repeiled_38 _ er-

.. .. . . . -
cen t •. • j - • 

Coch li oqyia am e ric2na ·C. & y.. the. scre '"!Worrri 

I n 1928 Parman et ~1. (226) ~iep~tted thc1t derris ;o . der (0.5 
gm . p lus kaolin 4.5 gm ... ), sp read upon 4-0U?.l.Ce" eubes o{ beef liver 
in a mason je.r, repelled ~8, per~en:t of ~he flies that ap_ roached 
the meat. 

E. ~ . Laake, in a typem-itten report to the Division of 
Insects Affecting Man end Anil!lals, Buree.u of En toMology e.nd 
Plant QµErantine, United Stetes "Department Qf A.gricul ture, in 
1 9 35, r ep orted results o f fi eld t e sts by McGovran and Ellisor 
o f r epell ent s for ,;-round-infesti ng fli e s on sheep - end goats at 
Valdo~ta , Ga. Roten on e ~ derris Te sin, end derris r oo t mixed 
vr'ith p in~-:-~ar oil and benzene s eemed .to be the. most p romising 
mixtures. The fo1.1:o~-:rtn-g mixtures· . ere tested i _th excellent 
r e su lts: 

P ine-tar oil. 75 p erts, ben zene 24 p~ts, .. . _ _ _ 
roten on e 1 ·p ar~ • . 

Pine-tar oil 75 p a r~fl r._ ben~ n c 24 pert's, 
derris r sin 1 p rt. -·-·-----

P ine-tar oil 75 pert~, benzene 20 p~ rts, 
d erris roo t 5 parts. 

The f olloning re r found t o be uns tisfactor a s repell nts: 
A mixtur e of p ine-ta r oil 70 p rts, sulfon t d st or oil 
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parts, and ground derris root 5 parts; ground derris root 
applied as a powder. This did not adhere well to dry parts of . 
the wound. 

Laboratory tests of larvicides for mature larvae were made. 
A mixture of benzene 95 parts and derris root 5 parts gave 100 
percent control of emergence, whereas benzene alone gave 62 per-
9ent control. Rotenone, pyrethrum extract, and derris resin in 
benzene also gave better control than bezene alone. The follow­
ing were tried as larvicides in the laboratory: 

Benzene 95 parts, derris root 5 parts. 

Benzene 99 parts, rotenone l part~ 

Benzene 99 parts, derris resin l part. 

Benzene 74 parts, carbon tetrachloride 25 parts, 
rotenone 1 part. 

Benzene 70 parts~ carbon tetrachloride 25 parts, 
derris 5 parts. 

Benzene 74 parts, carbon -tetrachloride 25 part~, 
derris resin 1 part. 

Rotenone and ground derris root :mar·kedly ~n:creased the toxi­
city of mixtures of benzene and carbon tetrachloride. Pyrethrum 
extract and derris resin also increased the toxicity of these 
mixtures. 

R. Melvin, in a similar typewritten report in 1935, stated 
that he treated artificially wounded rabbits and guinea pigs in­
fested with Cochliomyia americana with various chemicals , 5 cc. 
or 1 gm. per treatment. A~ acetone solution af rotenone (1 per­
cent) killed half the larvae in the wountl but ~lso killed the 
BUinea pig. Dry rotenone in 2 tests killed all the l arvae i'h 2 
guinea pigs without affecting the pigs. Pyrocene, a propr ietary 
product containing 0.73 percent of rotenone in pine oil with an 
emulsifying agent, proved to be a poor larvicide but a good 
repellent of the· larvae. Pyrocene wos t ested on 13 guinea pigs 
and 2 rabbits., causing the larvae to leave the wounds, but kill­
ing only a few. The animals were unaffected by Pyrocene. Of 20 
grown larvae dipped in an acet'one s~lut1ori ·of rotenone (1 percent) 
19 survivad. In 1935 Melv.in st'ated·, in another report to the 
Division, that Pyrocene added to artificially infested wounds 
on guinea pigs caused larvae to leave the wounds and the animal 
was unaffected. Rotcnone in acetone (1 percent) killed from one ­
third to one-half of the larvae . Rotenone crystals killed all 
the larvae without injuring_ the animal. Rotenone in acetone (1 
percent) a lso killed all eggs dipped momentarily into it. Over 
1,000 eggs less than 3 hours old were used with each t est chemical . 
Eagleson reported tha t the following mixtures containing rotenone 
gave promising r esults as a fly spr ay : (A) Rotenone extract , 0.25 
percent; camphor byproduct, 3.3 percent; kerosene, 96.4 percent . 

• 
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This spray gave 65 percent of paresis in 2- cc . dose e end 100 
percent mortality in 3-cp . doses . (B) Rotenone e~t r act, 1 per­
cent~ Generei· eval Stores Pine il ~o . 2 , 99 percent . T~o c . 
of this spray gave 100 percent mortality. 

Laake, of the Val dosta , Ga . , l abor ato r y of the same 1v1s 1on , 
in a type1;,T!'itten report for the second quar te r of 1 936 , reported 
tests '"'.i th derri s p r oduc t s as l ar vi c i des appl i ed to T"'Ounds in 
infesfed goats . The fo ll ?,;-,i ng mixture ki lled all larv?e: Benzene 
40 per cent , carp9n tetrachl or i de 30 per cent , acetone 25 per cent , 
derris resins 5 percent . The fo lloni ng mi xtures ge ve excel len t 
control : Benzene 55 pe rcent , ca r bon te trachl oride 30 per cen t, 
acetone ' l2 . 5 pe rcent, derris r es i ns 2. 5 per cent ; benzol 64 ner cent , 
carbon tetr achl oride 30 percen t, ace t one 5 pe r cen t, derr i s r es i ns 
1 p ercent; and solubl e p i ne oil 85 re rcent , acetone 10 per cent , 
derris res i ns 5 percen t. 

I n i mme r s i on t est s i n t he l abo r a t or y ui th ma t u r e l ij r va e 
the fo l lol"1 i ng gave ~00 per cen t control: Ce r bon tetr a.~loride 
contai ning 5, 10 , or 15 percent of devil s-shoestr i ngs ; benzene 
contai ni ng 5 or 20 pe rcen t of devil's- shoestrings ~ and benzene 
30 percent , car bon t e tra chloride 23 percent, ace t one 27 per cen t, 
de rris r esins 10 pe rcen t. Mixture s of furfura l 83 pe r cen t and 
derr is ros i ns 17 percen t killed 96 t o 98 p ercen t of t he l a r vae . 
Th e fo llowi ng mixtur es of p ine- t a r oil, a ce t one , and derri s 
r esins, in t he pe rcen t age s given, r e spectivel y , when e.ppli ed t o 
the clipped sk i n and ~ou nds in goa ts did not cause i njury: 70 . 0 : 
25: 5: 72 . 5: 25: 2. 5: 74 : 25 : l; 85: 10: 5: 87.5: 10: 2 . 5 : 89 : 
10 : 1: arid pin~-tar_ oi l 85 percent p l u s devils 1- shoestr ings 15 
percent . 

Laake , i n a simila r r ep ort in 1936, sta ted t ha t of p r ep­
arat i ons tes t ed as r epell ent s , p i ne- t a r oil t o whi ch ha d been 
added gr ound derri·s r oo t, r ot enone , or de rris r esi ns seemed to 
be the most p r omi s ing mi xtures . Of l ervicide s t es t ed i n the 
fie l d at Vel dosta , Ge ., mi xtur es of ben zol, a ce t one , ca r bon 
tetrachloride , and 2 . 5 or 5.0 per cen t of derri s r es i ns gave goqd 
contro l. A mi x ture of benzol and ca r bon t e trachl oride conte.i ning 
10 p ercent of ground derris r oo t gave good contr ol. I n this mix­
ture most of t he derris r oo t d i d no t go i nto sol ut i on but settl ed 
to the bottom of t he con t a i ne r. Mat eri e.ls found h i ~hl y t oxi c t':'.) 
flies when app li ed ·as sp r ays ~ere Le t hane , r ot enone , ?nd pyrethrum 
extract . 

McGowan (192) r epor ted in 1936 t hPt i n preli mi nar y fi l d 
tests et Ve l dosta a mi xtur e of p i ne-ter oil 85 e r cen t, acet n 
10 percent , and derris resins 5 )e r cent '72s more r epel l ent tote 
flies than pine- tar o:r:t .a1.one. 
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McGovran and Ellisor, in e type,:;rritten report to the 
Division in 1936, ·stated that the action of chemicals was 
tested in infested- articifical ,;rounds on goats. App roxi­
mately 10 cc. of each larvicide was ~pplied to the infested 
wound and the animal was held in such a position that the 
lervicide was in contact with the larvae 2 minutes. A cotton 
p lu,g° was inserted in the wounds treated ,~ th benzol. The 
other tre?ted and check wounds mere left open. The following 
date ·were obtained from larvicide tests during January and 
February. The m2terials thF_t killed 100 percent of the l ervae 
were as follo~s: Benzel 65 percent, carbon tetrachloride 25 
percent, ground derris root 10 percent (results of 3 tests); 
benzol 67.5 percent, carbon tetrechloride 25 parcent, ground 
derris root 7.5 percent (1 test); benzol 70 percent, carbon 
tetr2chloride 25 percent, ground derris root 5 per.cent (1 test); 
clear extract of benzol 70 percent, ce..rbon tetreehloride 25 
percent, ground derris r oot 5 perc0nt (1 t es t); end clear 
extract of benzol 65 percent, cerbon tetre.chloride 25 percent, 
ground derris root 10 pe rcent (1 test). Mature 1,ervae were 
dipped for 30 seconds into a mixture of 90 percent of carbon 
tetrachloriqe and 10 percen t of derris root. The ground derris 
root VTe s e llov:ed t o r emain in the cer-bon t etra.chloride for 4 
days, then ell the materiel not in solution ~as filtered off. 
This tro2tment killed t wo-thirds of the l2rvae. 

Melvin, in 1936 • in e t YUem- i t t en r eport to the Di vision, 
described additionel leboratory tests on artificially infested 
wounds on guin_ee.' u igs in Texas. Pyrocene and mixtures of 
pyrocene 2nd. water containing BO. 60, 40, and 20 percent of 
p yrocene not only kil·led many larvae but elso caused l ervee to 
leave t he Tiounds. Rotenone cryst2.ls killed e_ll the larvae in 
th e wounds without affecting th e guinea p ig. Rotenone (0.5 or 
1.0 nercent) · in General N2val Stores Pine Oil No . 2 was highly 
effective. Pyrocene 6.0 percent 2nd 80 percent ,;-rith ,w.ter 
killed 62 percent end 39 percent, respectivel y , of lerV2 e dip­
ped into it. In e. similar typenritten report later in thet 
yee.r, he se.id thet rotenone ponder killed 100 perc ent bf the 
larvae in ~ounds. Phenothia~ine ~as regerded as t he most nro­
mising lervicide for a~plication to wounds. 

The United States Departmen t of Agriculture, Bureeu of 
Entomology end Plant Q,uaran tine ( 290) , in 1936 r epo rted the t 
i ~he no rk of developing more effect ive larvicides and r epel­
lents over 200 different cbenicals end mixtures cre r o tested. 
Among the me_ny materials tried as larvicides that gave p ro­
mising results was a ~ixture of benzol end carbon tetrachloride, 
containing 10 percent of ground derris root . In sme_ll-sca l e 
tests ground derris root, roten one, or derris r esins added to 
p ine-tar oil a~peared t o be more effective as a fly repell nt 
than pine-tar oil alone. 

Bushland ( 47) in 1940 r eported t he.t the m1nu1u..rn lethal con­
centration of rotenone to young larvae wcs between 0.05 and 0.08 
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pe rcen t of t he beef medium on wh ich they f ed , 

Lucilia cup rina ( W~ed.) 

Lenn ox (1?8) in 1940 wrote on the ection of st o ach larvi­
c ide s on · thi sseeies. The toxi-city of a·number of compounds 
was measured by (A) gro~th retardation and {B) ra te of action . 
Derris extra ct we s toxic et concentrationsof 0 .1 and 0 . 01 er­
eent. 

Lu0ili2 s e ricata (Meig.) 

Laake et a l. (165) in 1931 report ed· _th e re sults of ~s t s 
of mate rials s.s at tre.ctants· or r epell ents to thi s g r eenbott l e 
fly. Beef-liver bait 4 ounces , t o which 5 g;.n . of de rris ~o~de r 
vas added, attracted onl y 40 pe rcent as many as did un trea ed 
bait. A mixtur e o·f 1 pa r t of derri s u owder ' and 9 p art s of 
kaolin attracted 20 pe rcent • . 

Baudet a nd Nieschul z (23) i n 1933 r ep or ted t ha t derris 
powder containi ng 2 per cen tof r ot enone ma s en tirel y i ne rt 
toW2.rd the l c rvae . Four-day-old l a rva.e cra•-rl ed a r ound i n t he 

•derri s nowder for 3 hours ~ithout suffe ring any ill effec ts. 
A suspensi on of derris p o~der in soap and a t e r was a l so "'71. t h­
o~ t e ff e ct on t he mobili t ~, of larvae subm itted t o t~e i nfluence 
of t hi s suspens i on for a 5-minut e pe ri od . Pine oil ~as found 
to be t oxic t o the l a rvae . The add iti on cf r ot enone t o u i ne oil 
in quan tities of 0 .1 t o 10 ner cent di d not i ncrea se the t oxicity 
of the pine oil. It was concluded tha t derris p o=de r a~d r ote­
none a r e inac tive toTTa rd the i arvae . 

Acco rding to Van der Laan (166) i n 1936, t his s eci e s is 
no t affected by derris. 

Hosk i ns e t al. (143) in 1940 r eported t h~ t ~ot en one mixed 
vrl. th a syn t he ti c di et i n ~hich l a rvae of t his speci e s ~ere 
p l aced was .toxic at the fo llo i ng concen tra ~ions : 

Concen tr2 t ion iJio rta l i t y Stege of I nc.- ec t 
Pe r e n t 

1/128 p rcen t 100 Se ond end thi r 
ins a r s . 

1/ 256 p e r cen t 98 S cond and t :1i rd 
instar s ; Ul'.)ae . 

1/512 p e r cen t 62 Second , th ird .and 
four h i nsta r s . 

Lucilia sp . 

Permen e t c l . ( v~6) in 1928 r or t e h derr i s 
m. lus· k a olin 4 . 5 - -., sp r ad un on 4- o e ub ~ o 

in a me s on j a r , r epell ed 81 r n t of the fli e hF 
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the meat. 

Phormia regina QJei .g. ) 

Haag (129) in l93L- reported tha t ma~gots of the black blow­
fly that had been given food sprinkled with rotenone crys tal s 
developed identidally nith t he control maggots. 

Breckeya:id Miller (38) in 1935 reported the results of te s ts 
with rot en one sprays prepared from an extract of derri s in pine 
oil assaying 5 gm. of rotenone for each 100 cc. Emulsions were 
made from this stock containing 1 part of rotenone, 19 nart; of 
pine oil, 5 p~rts . of saponin, and 75 parts of water. Dilutions 

· made from these emulsions gave the desired concentrations of 
rotenone. One part of rotenone in 5,000 parts of the spray killed 
about 98 percent of the eggs. 

Melvin, in 1936, in 2 typewritten report to the Division of 
Insects Affe cting . Uan and Animals, of the Bureau. of Entomology 
and Plant Quarantine, United States De1Jartment of Agriculture, 
stated that when gtown larvae of Phormia were dipped in a 1-
percent solution of rotenone in acetone, 84 percent emerged. 

Chironomidae 

Chironomus bra chialis Coq. 
C. cingulatus Me ig. 
C. decorus Joh. 
C. lobiferus Say 
C. nervosus Staeg. 
C. s~. near nervosus Staeg. 
C. sp. near paganus Ueig. 

See Fell ton (8 5) under Chironomus t enuicaudatus Mall., p. 11 • 

Chironomus plurnosus (L.) var. pr&sinus !Jieig. 

An anonyr:1ous 1,•1ri t er (§_) in 1937 stated tha t derris wes 
ineffective . 

Cmronomus t enuicaudatus Mall. 
C. sp. near tenuicaudatus llall. 

Fe~lton (85) in 1940 r e~ort ed on the con trol of aquatic 
midges. In the-laborator:r derris powder(5 percent rotenone) 
at 12 parts per million kill ed only 28 percent of Procladius 
larvae , whereas an emulsi on of 80 pa rts of orthodichlorob ,nzene 
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and 20 parts of sul foncted ca tor oil a t 9 . 6 pa r ts per ill i or. 
gave a ~ortal i ty of 100 percen t after 72 :ours . For __ he c n r 1 
of t hese midges i n the t~o f r esh- wa er l ekes a t the e~ Y rk 
Wo r ld's Fa ir, derr is ~es us ed , s tarting ~n Anr il 1939 . I n con­
juncti on with eaeh derri s appl i cet i on , conner sul ~ete ~as dis­
so l ved i n the l ake s at t he r a t e of 1 part uer mill i on in or de r 
~o k ill mos t ·of the algae t ne r e i n , h i ch ser ved es e sour ce of 
f ood end she l te r fo r the l a rvae end to i ncr ease t he .n otency o~ 
the derri s by r educing t he alkalinity of t he l ake ~ater. S: ra 
)ng _was s t 2rted on :April 10, ''i'hen th e at er t em.e r 2tur e r eached 
·5oo F. a nd t he 6ver ~intering lar~ae start ed to sho~ s i gr.s ~f 
a et ivity . Suff ici ent derri s of 5 pe r cen t r otenone con t en t r.e.s 
enpli ect to build up 2 concentra tion of 6 part s per ~il l i n (2 
a ilu tion · i,f 0 . 00 -0 3 .pe r cen t r o t enone ) i n , illo Le1':e a. a con-
centr ai i on of 10 p~rts per milli on (2 dilu ti of 0 . 00005 p e r cen t 
r otenone ) in Fountain Lake . The r esul ts e r e ve r v strik i ng , rar:. i­
cul 2rlv in Founta i n Lake . Mehy. dee.a or dyi n!)' bl ood-r r rns r-ere 
soon obse r ved fl o2t i ng on the Pater , t housands f the r s ~e r e 
washed eshore , end t he l Pk~ bo t tom was cover ed ~i t~ t r e dead an1 
decomn os i ng bodi e s of t he l2rvce . 1ne r eaft£ r t he· ir.tc r v~ l e­
t ryee n tr ea tmen ts Tia s based n t he li fe cvcl e of the speci e 
i nvolved . The control ope r e.t i on s mer e extrerne l •r effec ti ve e e i ns 
Chir onornus l o bif erus , C. c i ngul e tu s-, and t he C. t.enui ca: de us 
g r oup of smE 11 gr E: en mi dges . These had · .een. t he dom ~ n2n t s_ ec · e s 
du r ing the suJ11.rne r and fa ll of 1938 . · _1]J}.e ot he r h ir onomus s ecie s 
and the T2nyt 2r sus mer ~ elso vEr ~ def i ni tely nd0r con r ol . 

The spe ("i e s 1 iresen t we r e : Chiron or.1 i nee 
f er us , C. cingL1l atus , C. tenuic2udetus , . sn . ne.s r tenui 2ud i· s, 
C. br 2chie l is Coq ., C.n e rvosus , C. sp . ne2;:-nervosus , • sp . 
nee r pcgcnus , C. decorus , Ten;tte r;;_se;ni nul us ('Je l le . ) I Ed 
(TE.nypod i n2e ) Procl &dius cul icE or r:1 i s ( L. ), ~ cho r es (lie i ~ . ) , 
B.nd T2nypu s puntipenn i s ;~e i g . Derri s . rs not so tox i c .P r -
cl2d ius 2.s to Ch ir onomus l 2.rv2.e ; ho ever , -t he n,1mber of Pr-o-
cl 211 i us edul ts t hF t emerged ,;-•cs rnpt dorm v ' r y cons i d er e? 1-/ by 
me2sur es direc t ed ge in s t the pup2e . he 2cti v~ pu e.e 
~ ~ con r e ~te in gr ~rt numb~rs i n r o t ected p l 2 es n 
shore of th8 l ~kes 2nd co l d be k i ll d there bys r 2yir-
d er rice or •··ith the n yn"thr u111- ker osene muJ.sion tr..2t 2s d f r 
t he control of mosnuito ·br eeding . 

Chi r on r.ms sp . 

uuchm? nn (45) in 1932 de 
a rr.:.s novrder e e.in t l c r v2 • 
50 , 25 , 12 , end 6 mg . pr li 
A piece of a rris r ont u in 
kill th em in 6 to 8 hour ~. 
s imi12rly. 

ri brd ts '"'i t h finely 90.-. r e 
· St"r er· upon 'r.2 /C r 2 he r ate 0 

r , i t -k i lled 211·~i h i n ·24 hours . 
2 br d ' lP s con ?inin lerve 
An 2 .ueo s x r rc+ o he r ec 
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DeBussy et al. (48) in 1936 renorted that derris in mater 
at 1:1,000 (to t enone 1:14,000) killed l a rvae . 

Proclad\us culiciformis (L.) 
E~ ci)oreus · (Meig .) ' 
Te.nypus punt ipenni s Meig. 
Tan y t2.rsus eminulus (Walk.) 

See also Fellton (~5) under Chironomus tenuicaud2tus Mall., 
on page 11. 

·Chloropidae 

Chloropisca notata (Zett.) (= circumde.ta (Meig.)) 

DeBussy et al. (48) -in 1936 r eported that dusting with 
'derris was ineffectiveagainst full-gro wn flies, but spraying 
with derris powder sus-pended in water (rotenone l: ~,000) ~as 
more successful, el though n ot en ti.r e l y satisfac t ory. 

Nozu (221) in 1939 reuorted that spr2ying with nicotine 
sulfate kily-;-the larv2._c i~ the le2ves, 2nd derri s insecticide s 
are also effectiv~: 

Oscinis oryzell2 Mats. 

Oguro and Kimura (22 3) in 1932 reco~mended a p ropri e t2ry 
derris prep2.ration ·ro·r control, which i s v e ry. injurious to rice 
i r:i Japan. · 

Culicid?e 

Aedes e.egypti (1.), the ye llo1~1-fever mosoui t o 

The Zanzib2r Public Beel th Depe rtmen t (329) in 1917 t es t e d 
:.!phr os ia vogelii as 2n in sec ti c ide. The fr esh green l eaves 
were pounded in a mortar and mede into _2 -pul p . Six h2lf-grown 
larvae were put in a 1-per ccn t solution of this pulp in 1.'!a t e r. 
All were de2d in 12 hours. 

Ae des excrucians (Walk.) 
A.. fit chi i ( F, & Y. ) 
A. stimulans (Walk.) 
A. trichurus Dyar (= A. ciner e obore2lis (F. & Y.)) 

Gibson (108) in 1929 r en ort ed fur-the r on d erris for mos-
qui to. control in Canada. Lfke pyr e thrum, derri s \'Then used in 
dust form is r e2dily cerri e d 2w2.y by the Vlind. The field r esults 
from the us e of this mete ria l ~e r e eve rr l e s s satisfactory t han 
tho s e from pyrethrum. A l a r ge s emipermen en·t pool in open oun try 
cohtaining a heavy inf es t a tion of me tur.g ~a rva e end some pup2e 
of these four sn e ci e s w2s duste d with d e rris a t the r e t e o f 5 
pounds per 2.cre . At the end of 18 ·ho·, irs m2ny l arvae a ppear ed 
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sluggish and l acked control of their movemen. s.. In 48 hours 
the r e hed been 2 marked r eduction in the numbers. At t heed 
of 72 hour s the r eduction in the infest2tion· es comp2red ,-,i•th 
che ck pools IT!Bs notable, the visible- l ervaA also 2ppe2rin 
r athe r ina ctive. In 5 lays from the time of applying he der­
ri s , howev er, m2ny larv2.e and pupe.e vre r e still p r esent 2nd 
2.cti ve--, ·and adults \78}" 8 em erging. The dusting r educed the 
infes t e tion materi2lly but not enough to comn2 r e fcvor 2bl y Mith 
the effect of oil. 

Aedes vex2ns (Meig.) (= ~ sylvestris (Theob.)) 

See Ginsburg et el. (112, 113) under Culex pi p i ens L., on 
page 18 . 

Gibson (106) in 1927 reported th2t po~dered de rris r oo t 
h as l e thal properti e s 'IPhen used age.inst culicine mosoui to l erv2e . 
Wh en dust ed on the surface of water conteining lervae f this 
species t his materi2l, eithe r a lone or in combin2tion .ith 2n 
inert filler, des troyed t he l 2rvae i n a fe~ hours, even ~hen sed 
a t the r ete of on l y 2 or 3 pounds of derri s to t he ac r e . Gibson 
(108) in 1 929 r eu o~ted t h2 t .poo l s n the edge of scr ubb.- ood­
l and end he2vily infes t ed ,,.., i t h m2tur e larva l"le re dusted 1··i th 
derris~ 8 p oun&s t o t he 2cr e . Afte r 18 hotl~s the lervae eppeered 
t o be 2s numer ous ~s eve r, £nd a cons iderab l e p ropo rti on ~ere 
puce.ting . I n 48 hour s most of t hem hed pupe t ed and oil e s 
appli ed to p r event~ pos s i bl e gener a l emer gence. The derris used 
in 1 928 ir.r2s not tha t us ed in 1927, but ooth se.m-p l s ,orked 
eau 2ll y uell in the l aoo r 2 t or y . 

T1~inn (279) in 1927 r eported on mosoui t o cont r ol at tt2 a , 
0n t 2ri o , Canada . The de~ ri s ,,2s dusted on the ~ater sur ace 2t 
th e r ate of E.pn r oxima t e l y 3 pounds per 2c r e . The l 2rvae ied 
~ ithin peri ods· r 2ngi ng f r om 45 mi nutes t o rn 0r e then 7 hours. 
They oec2~e ve r y f e bl e befo r e dee.th , l ying motionl e ss an 
p2 r all el nith the sur fa ce of t he ~a t e r, moving =i h dif icu lt 
~hen rude l y dis t u r bed . The up2e died no r e ~10-ly t h2n the 
12 rvee , so f!l e ti rnes r eou irin.g mo :·e then 24 hours . ,. ee r : ontr eal 
t es ts 1,e r 2l so m2de on 2 ha llo,.., po ol about 200 f ee t so 2re , 
Pith 2 gr 2s - gro,"T!1 bott,oo, c-nd cont2in ing l Fr e num r o. l Prvee 
of A .rl.es vex2n . A mixtu r e of derr is- "'nd Fr en cb ch2 lk (1 t o 4) 
wFs d·J.c t ed j u s t bef or , sundoi::n o. th e sur fe.c of the ,-,P t er by 
me2ns of 2 srne.11 hend dust gun , et the r e. t of 1.5 nouns f 
d e rri s to th acr e . Th met ri a l s ttl d ~ 11, or . in a ver y 
s2tis ctor film of dus ove r t h en tir e u r ~Pc . en exe~ined 
16 hou r s l 2 t er, a consid r eb l r opo rti on of t h~ lerv2 ~er e E 

2nd mr-n_r of th living r vee l "'d th effe t of t he derri i n . ir 
s l ug i h mov mcnt • ThP pool ,e not ex2min d 2ge.in un il 60 
hours 2f te r t r e t m n t, "() n .s lJ t h le. r ve.e ,.. r a 2 , ne.nv floe. t­
ing on th .urf e of t h TTP t er . 
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Aede s sn . 

Gibson (107) in 1928 r eport ed . the t -under · l s>.bor a t ory con­
ditions p o,;rdere d derris ro o t dusted on the surface of 1:Ja t e r in 
shello"'l treys at the re.t e of 15 pounds 10 · the ecr e of we.t.er . sur..:. · 
face des troyed l arvae in 3 t o 22 hours a~d :P\1-PE'-e __ in from 2 to 
5 deys . In a discus s ion follo v;,ing the reading o.f Jhis paper 
Ginsburg s2 id: "Last summer [1927] e tested out cube r oo t, 
whi ch is a v er y strong fish po ison. It killed · f~sh in P?0ls 
\"if ithin 15 T'1inutes but it didn 1 t kill mos quito T2.rv2 e f or 24 
hours, a nd then only a small percentage _of them. T~e s ame 
ma. t erial killed l arvae in tl?-e laboratory -v.r i thin a f ew hoµrs. n 

Anopheles ennularis V. d. Wulp. 

Wats and Singh (308) in 1937 tes ted extracts of Derris 
elliptica Ben th., ~ scend ens Ben th., end~ ulig inose Ben th. 
ageins t mosouitoes. Ve rious plants we r e extracted with alcohol, 
e the r, chloro·form, . or kerosene, end likeYJise te s t ed ; the me thod 
of Sinton and Wets (Rec . l-te l 2ri2 Surve y Inq_ia 5 (3): 275. 1935) . 
v as used. Anop h e l es 2.nnula ris or ~ -. suhpictus Grass i Tias us ed for 
the t es t insec t., une cc. of the undiluted t es t so l u ti on vas 
sprayed into the- t es t chembdr ,,,i th a. No. 15 De Vilbiss sprayer. 
T,:ven ty-fi ve rnosqui t oe s TIE:re in tr o_duced in to the chamb er and 
collected efter 30 minutes ' e:iqiosure. These inse cts ~er e the n 
put in to a rnosqui t Q cege and p l 2 ced iP.. a d2.r k r oor.1 for 24 hours 
under t he s 2.me conditions as a number of c. contrcl insects. The 
results 7e r e r ee d irnLledic t e l y a ft e r colle ction t o note the 
number of in sects fl ying , and af t e r 24 hours to r ecorA the numbe r s . 
dead and moribund. The r esults in e ll cases ~er e much _ inf erior 
to those " ith the standerd mos quitocide (1 cc. of 1-percent 
solution of pyrocide 20 in kerosene). A crystclline substence, 
rn.p. 274-275 ° . C., is olc2t e d fr om Derris scc:.ndens, wc.s a l .so t es t ed. 
A 40-pe rcent solu~ion of an etherec.l ex tract, . sp r 2yed ihto the 
test ch2mber before end 2f t e r ~n troduc tion of t he mosquitoes, 
g:;,ve a mortality of o.nly abou t 60 peri:; en t. The ether- soluble 
p2rts of derris (conteining 5 pe rce~ t.ro~enone ) obta ined r r om a 
r e li2ble AmPricc n firm w2s s'i milerly t es t ed but found. to 'be no 
bette r. 

An opheles hyrcanus v2r. s inensis (Wi e d.) 

Wes t and Russ e ll ( 315) in 1932 renorted exper imen ts with 
v a ri ous toxic substances pr=: rti 2lly Pbso rbed on cherco?l ?-Sa 
larv1cide for 2.nophel inc r1 osoui toes. Rotenone , ads orbe d O. 4 
pe rcent on chc>rcoa l, !';'as tested on third and fourth instars. 
of this snecies a.nd of An o-phe l es subpictus Gre.ss i. A mortality 
of 34 percent wes obtained 2 t t he e nd of 24 hours. The authors 
concluded th2 t r o t enone en cne rcoe l does not have eny gr eate r 
po t ency th2n pe ri g r een, mhich is less expensive . 
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Anophel es meculipennis Meig . 

Roman and Ne tien (243) in 1939 r eported tests =itn de rri s 
porrrder end r o tenone •n mosquito lerva.e : An ophe l es maculinenn i s 
Ueig ., Culex hortensis Fie., end Culex i n i ens L. The no,...d.ers 
~er e scatter ed, n ithout moistening, over the surface f the 
~2 t e r containing the lervae . Rotenone is es ec ially toxic 
nhen in~est~d by l a rvae. 

An opheles useudopunctipennis Theob. 

Wil l e e t e.l. (322) in 1937 r eported th2t in p r e limine r y 
tests cube r oo t cont2 ining 5 percen t of rotenone had no effect 
on the larv2.e efter 15 hours V7hen u s ed at a concentration that 
kill ed fi sh in 30 minut es . 

An ophe l es subpictus Grassi 

See We ts end-Singh (308) under Anoph~les ennularis V. d . 
Wulp. on pege 15, and West and Russell (315) under A. hyr~anus 
ver. sinensis (~ied .) on pege 15 ■ 

.An op he 1 es sp • 

Stri ckland (265) in 19 ib3 r e-cart ed tha t derri s v12s being 
tried for killing ano_phe line lervee in Malaya. 

Wes t e.nd Russell ( 314) in 1932 reported the r esults of 
t es ts of l a rvicides f or anopheline mosouitoes in the Ph ilip­
p ines . The a cti on of mixtures of pe ris gr een mith vari ous 
materials p2 :-tly edsor bed on ch2 r co'"'"1 · '""' r e t ested on osoui t 
l 2 rva e . Paris green, 0. 2- per cen t concentr2tion, =ith r otenone 
hydro·bro111ide, O. 4-per cent concen tr e. ti on , ki ll ea. 76 e r cen t f 
th e l a rvae a t th e end of 2 4 hours. A mixture of 0 . 05 per ent 
of peris gr een , 0 .1 per cent of a rs enic tri oxide , 0 .1 per cen 
o f derri s r oo t, and 0.3 ~e r cent of bor ax k i lled 22 e r cent f 
th e l e rvae , end a mixtur e of 0.05 pe r ce~ t of pa ri s gre en 0 .1 
pe r cent of a r senic tri oxide , 0 . 2 per cen t of de rri s r ot , and 
0 . 3 per cent of bor ax k ill d 84 per c nt of t h l e rvae , at the 

nd of 24 hours . 

Acco r ding t o Vend r Laan ( 166 ) i n 1936 , this spe ies na 
some\"'h? t sens itive t o d rris. 

Corethra sp . 

Dann 1 (66) in 193 r e , orted t h t Cr thra l a rvae· r 
uninjured af t e r 4 hours in ol ut i ons of r0t non of 0 .001-
percent cone ntretion (10 p .p . M. ) . 
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Culex hortensis Fie. 

See Roman 2nd Netien (243) -.nder Anonheles maculipennis 
on pei:;e_ 16. 

Culex piniens L., the northern house mo s quito 

See Roman and ~~tien (243) under Anonheles maculinennis 
on page 16. 

According to Gimlette (111) in 1923 , H. E. Durham in 
England found in 1902 that lmae of Culex piniens died in less 
than 16 hours (pupae in le s s than 24 hours!_ with solutions of 
1:1,000, 1:2,000, 2nd 1:5,000 of ~hole r oot of derris; with 
1:10,000 the larvae :were killed in 20 hours and the pupae in 24 
hours. A solution of 1:1,000 of t he extract is enough to make 
the waterrcloudy. 

Gibson (107) in 1928 ·reported thct in an experiment con­
duct~d at Hawkesbury, Ontario, Cana.da, ·"11-en the p:iwdered derris 
root was dusted on the surface of ·the p,olluted pools ·of wa.ter 
heavily infested, at the rate of 30 pounds ~er acre of water 
surface, 97 percent of the l2.rv2 e were destroyed in 48 hours 
and 100 percent in_ 72. 

Shepard (249) in 1931 t e sted the r elative toxicity of 
rotenone end nicotine to mosauito lervae . !n these experiments 
the roten9ne was· first dissolved in 95-percent alcohol. This 
alcoholic stock solution ~as made at a str ength of 0.25 gm. in 
100 cc. It was necessary to warm . the miiture somewhat in a 
water bath in order . to di s so lve the rotenone _entire ly. On 
dilution with, distille.d ·water a stable milky .suspension resulted. 
Both roten one and nicotine 'l'.'ere tested in dur, licate at the same 
concentratinn on the same day. All the tests were mede as 
ouickly as possible. The sprEy mixtures v,,ere ma de fre·sh · e2ch 
day. Rotenone 2.t 0.01 percent without snreeder killed 34.5 
percent of mosoui to l2rv2e i 1nrnersed fo r 1/2 hour in the sus­
pension, as compcr€d mith 2 kil l of 10.5 p ercent obtained with 
nicotine undBr the s2rne conditions . 

Ccmp bell ., · Sullivan, and Smit 1 ( 55) in 1933 determined the 
r el2tive toxicity of nicotine , Pn2basine , and other alkaloids, 
and of r otenoBe for culicine mosouito l2rvae, Culex pin iens L. 
and C. territ2n s W~lk. Thes e t ests agains t rnosauito larvae 
showed that rotenone is much more toxi~ then nicotine. Although 
Sheperd also found th - t rotenone is more toxic t han nicotine 
for mosauito larvae, he did not do justice to rot enone , ecause 
he compared the two compounds a t only one concentration , 0.1 
gm. per liter (1:10,000). As sho~ b" these 2uth rs, nicotine 
is hot effective at concentr2t i ons slightly below 0 .1 gin . uer 
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a 0 .1 gr2 per liter. 

liter,whereas r otenane is as effective a t 0 . 05 ~. per lier as i is/ 

Campbell, Sullivan, Smith , and Haller ( 56) in 1934 fo d 
th2 t rot enone et 1:100 ,000 killed 46 out of 50 osa ito l2rva 
\Culex pipiens , Q• territans , and~- ouinouefasci2tus) in 20 
hours , and 2t 1:200,000 it killed 47. The higher concentra ion 
k illed half t he l 2rvae in 151 mi nutes, 2s compar ed ith 272 . 
utes for the lo~e r concentr at ion . 

The l 2rvae of' Culex piniens L. and of Aedes vexans (.1feig . ) 
(=~. sylvestris (Theo·b . )) were u sed by Gi ns·burg, Schmitt, and 
Granett (112 , 113) in 1934 to t es t the insecti c idal vale of 
v2ri ous derris e~ra.cts. A fres h suup l y of larvae was collected 
de.ily during the t es ting period and br ought an t the laboratory. 
The v ery young larvae 17ere either en tirely removed or we r e ot 
counted in t he final r esult s . Onl y larvae of substantial size , 
apparentl y fr<1Tn 3 to 5 da ys old, wer e u sed . This preca tion as 
taken bec2use it ha.d been found p r ·eviously that the very young 
l a.rv2e ;:, r e more r ead.ily killed by t oxic chemicals than a. re lder 
ones. furthermore, t he young l arvae a r e more sensitive to sud­
den changes of ei ther media or atmosphere, as o d inevitably 
be brough t 2bout by transferri ng from fi eld t o l abo rator con­
ditions. About 50 l a rvae we r e transferred to large po r elain 
dishes containing 500 cc. of mixed ditch water and tap ~ter. 
The des ir ed amount of extract in various dilut i ons ,as the 
added from a p i pe tte and 'V.?S st irred in i th 2 gl ass r od . Arter 
24 hours the de2d 2nd livi ng l 2rva.e mere counted. Sever2l dishes 
were run for ea.ch t es t in or der to obtain a min imum of a.b ou t 200 
l a rva.e. Preliminary t es t s showed th2 t ac·etone ex tracts of derris 
r oo t a r e ver y t oxic to mosouito l a rvae . Dilutions equivalent o 
1 gm . of derris r oot in 10 , 000 pert s • f water or lo~er invaria ly 
p r oduced a 100-percent kill of l arvae and coul d not e used fo r 
compar at ive t es ts, the r ef or e on ly dilutions r anging fro 1:10 , 000 
t o 1:80,000 w.e r e r un in this experiment"# At dilutions of 10,000 
20;000, and 40,000 th e kill r~s e0ually h i gh for 211 the extrac s 
( excep t No. 7), r anging from 85 t o 100 per cent . A dilutions of 
80,000 tne wat e r extr acts proved consider ebly l o r in toxicit 
than eithe r the 2lcoho l or t he ace t one ext r act . Pure r otenone 
p r oved much inferi or to the extr e.cts in t oxicity to oso it 
la.rva.e . Dilutions of 1 pert ' of r otenone to 1, 000,000 and 
2 , 000 ,000 pa rt s of weter gav 50 ~nd 10 per ent kills , re u c i -

. ve ly, "7hile 2.cetone extracts conta ining sirnile.r con entrc> i on 
of r otenone gave 92 and 96 __ e r en t kills, r e~ ec i ve ly. The 
r esults of toxicit v t ~sts of veriou derri s extr acts to os­
qui to larvae ere c>s fol l.o, 1s : 



Extre.ct· 
No~ 

1 

2 

4 

6 

7 

15 

Process of 
extrc C ti O_n 

Soxhlet 
acetone -

Soeked iri 
acetone 

Soaked in 
alcohol 
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Di_lution in 
- gm. of root 

1:10,000 
20,000 
40,000 
80,000 

1:10,000 
.. : 20,000 

40,000 
80,000 

1:20,000 
40,000 
80,000 

Cold water 1:10,000 
20,000 
40,000 
80,000 

Hot w2ter 1:10,000 
20,000 
40,000 
80,000 

Uixture of 1:10,000 
acetone and 20,000 
w2ter 40,000 

Pure rotenone 
d·isS:ol ved 'in 
c>cetone 

80,000 

A_p_p_;-_o;J __ tn?, t:~ ,. _ _To t21 
dilutions in lcrvae 
gm. of rotenone 

1: 250,000 
500,000 

1,000,000 
2,000,000 

1: 250 ;000 
500,000 

1,000,000 
2,000,000 

1: 250,000 
500,0QO 
800,000 

1,000,000 
-2, 000, 000 -

Num·ber 
268 
290 
386 
2C,5 

271 
286 
211 

280 
286 
329 

208 
216 
433 
2 90 

226 
284 
346 
281 

208 -
284 
368 
228 

292 
297 
213 
321 
265 

Check (everege from severel s a. ries of tests) sso · 

Kill efter 
24 hours 

Percent 
100 

96 
92 
80 

98 
85 
76 

95 
90 
73 

99 
100 
94 
51 

100 
99 
86 
51 

93 
90 
74 
46 

92 
79 
70 
50 
10 

3 

The secondary extr2ct~ from the alcohol end acetone residues 
r2nked _ve2-,_v lo"' in to.x:ici t y . On th·e otr er hand, the . ,toxici tv of 
the second.cry extre·ct from the· we ter residue Des pr act ical-1 v as 
high e.t dilutions of ·20,000 2nd. 10,000 es were t he -p rimc>ry extrccts. 
The results of toxicit y t ests of secondary extracts -0f derris-root 
residue to mosnuito lervae mere as follows: 
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Extre f!-t Ex;tr.e ct ion Dilution -. - in Total -- -Kill e fer 24 
No. process gm. of root lFrv2e h u rs 

-umber ercent 
9 n.esidue from 1: 10,000 294 99 

mete r r eex- 20,000 220 90 
tr2cted =i th 40~000 244 70 
ece tone 80,000 251 27 

10 Residue from 1: 200 274 92 
c.ce t one reex- 400 292 90 
trected ith 800 229 92 
r,,2te r 1,600 242 48 

12 P.esidue from 1: 400 232 94 
alcohol re ex- 800 229 83 
tr2cted ,;Ji th 1,600 221 51 
e t e r 

Check 262 0 

Cul ex guinauefesci ? tus Sey, the southern house mosouito 

See hr:l~bell e t a l. (56) under Culex pi r iens on pege 17 . 

Bederts cher 2nd i othe rspoon (13) in 1935 comnered the ste il-
i ty of tr ea t ed der ri s 2nd. pyr e thrum pomders i th the t of un r ee ed 
p owders . Tes ts wer e mede· on severel insects, including our h 
insters of this sp ecies. Exr osure toe l i ght from c Uvierc mer­
cury vepor l 2r:i- op er 2. ting on 118 volts .,., i th e current o 4 . 8 
emperes -nd 450 netts for 24 hours de s tr oyed ebout h2l t_ e t xic­
ity of 2 derris po1··der cont<!'ini ng 6 per cent of rot enone 2n 1 

perc en t of 2.cetone ext r 2ctives . Tr etea uowders (tre2 tm n not 
de scribed) p r ol ong d t he life of these o~ders hen os ed o 
light. The 2u thors conclud d 11 (1) Tue t derris ow er r eouires 
a t l eas t t ~ice 2.s lon~ es pyre t hrum to l ose most of its toxic't 
nhen exposed to the 2.ct i on of ?i r 2.n sunligh t in the summer ime . 
(2) ~het the r en idity of t he lo ss of toxicitv in uyr hr m po~de r 
2nd in derris n o . der is l e r ~e l :r directly dependen t n the 
&n d dur2 tion of t he light ~ (3) Th.Pt derris p wd r l o e~ oxi-
city r e l e tive l y much more s l o . ly than do p retnrum owd r e 
exposed to r ir in the ebsence of dir ct li e;h t. (4) Thet tre2ted 
d e rri s powder e fte r e o, u 1e to ligh 2nd 2ir shoTTs 2n ef . i i c r 

fr om 3 to 93 pe r rn t gr ~2te r then untr e t ea d rri o r er 
i milcrly exoos a •11 

Fink nd Hall er (89J · n 1936 r euorted on the r c l F ive oxi­
ity t o fourth ins t e rs of culi i n o uitoe ( ri i ally hi 
_e is) of op ticelly Fctiv 2 .d inectiv r <l.eriH' ive q 

ThE' opt i ?11 ~, e ti ve fo r r.,~ .. r mor t oxi 
op ti el l y inactive forms . Th r der OT t oxi ity ~e 
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d_ihydr odegue lin '> r otenone > 2 cti ve i s or ot enone (= inecti ve 
r i hyr r or oten one ) > de§!.ue l in :> inact ive i sorotenone . Cornper i sons 
~ere m~de by plotting con centre tion (mg. pe r liter ) ega ins t 
t he r ecip roce l of th e me~n time (minutes ) to kill 50 per cent 
of the l arvec. The eutho rs beli eved thet t he toxicity of der­
ris extre ctives cen be ettribute a. pe rtly to th e op tically ac tive 
degu elin knonn to be p r esen t. 

Woke (324) in 1938 showed th2 t the toxicity of finely 
po~dered rot enone to mosouito l a rvae is not a lter ed t o a dern on­
;t r 2ble extent 2ft er 18 hours of incubati on in the de rk at 29° C 
,,;ri t L th e .1con t en ts of t he d i gestive tract of t he southern a rmymo r m. 

· va ri ous tissue s or with the 

Phillips and S'1:ingle (234) in 1940 r eport ed on the r e.e.ring 
of mos o.ui t o 12rvee of Cu.l ex auinquefasci 2tus Sey a t S2nfo rd, Fla_., 
end the e ffe ct of diet on the ir r e sistance to rot enone and 
nicotine . The per cente.ge of kill aft e r 18 hours by rotenone 2 t 
5 p . p. m. ranged f rom 15 t o 91 percent, eccording to the di e t. 
Of l ervee coll ect e6 in the fi e l d, 72 percent we r e kill ed by 5 
p. p . m. of r otenone end 78 p e rcent by 100 p . p . m. of nicotine . 

Culex terri t ens r~e l k . 

See Cempbell e t 21. (56) under Cu.l ex pipiens L. on pege 17• 

Cu l ex sp . 

C2mp-be ll (50) in 1 9~2 publi shed a criti cal r evi e1" of th e 
r ecentl y published lit er 2 ture on the in sect ici de l va lue of 
rot enone end of much unpubLshed d2 t e_ obte_ined by Feder a l 2nd 
sSt e te en t orno logh ts. The e.ction of r o t enone on Cu.l ex sp . a s 
determined by Devi dson (67) in 1 930 a.nd by Shepe.rd ( 249 ) in 1931 
was r evi emed . 

Corbe tt, entomo l ogi s t for the Feder ated Meley Sta tes Depe rt­
men t of Agri cultur e ( 82 ) i n 1934 repo rtec'l t h2 t the eff ec t of derris 
solutions on l a rve_e o:f Cu.lex sp. TTes tri ed , 2nd comp2re tive t ests 
with nic0tine sulfat e ,,,e r e a l so cerri ed ou t. 

Mi l ler (204) in 1935 described t es t s on v2rious insec ts, 
including Cu.lex l a rvae , for the eve l uation of diffe r ent spe cies 
of Derri s. Larvee of Cu.l ex sp . in 500 cc . of ,_,,a t e r "'Te r e tr eF ted 
mith 1 cc. of en aqueous solution of ~- ellip tice e t 2 concen­
tr e tion of 1 k g . of r oot t o 25 liter s of vre. t er, end 94 ne rcen t 
of them we r e de2d 2f t er 4 deys . 

Stegomyie sp. 

Worsley ( 326) in 1934 r eported thet t ests on mosquito l ervae 
( 10 in e2 ch test) ·o f this sp eci s yielded t he folloning· r e sults: 
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LFrvee deed cf "!r--
lvlateriel _Dilution 1 hour 24 hours 

umbe r V ber l 

Crude tenhros in 1:100,000 8 10 
1:250 , 000 1 4 
1:500,0 0 0 0 

Alcoholic extrect of 1: 300 8 1 
Tephrosie. vogelii seedsl :500 2 4 

l! 750 0 1 

Alcoholic extrc: ct of 1:100 9 10 
Tephrosie vogelii 1:250 4 5 
·1 ecves 1:500 0 0 

W&..ter ext r2 ct of 1:100 4 10 
Teuhrosie vogell i · 1:250 0 5 
leeves 

Theobaldi2 e.nnul ete. (Schrank) 

Accord inB; t o Gimlette (111), 'l:'Ti tin in 1923, H. E. c1rhem 
found in England in 1902 thetlarvee mere killed in? 1:40,000 s­
pens i on of the dried nowder ed crude r oot of erris elliptica . A 
so lution of 1: 10,000 k i 1 7.ed the l arvae in 29 ~ ours 2nd t he .1pee i 
from 24 hours to 3 or 4 days. 

Culicidae (unidentified spn .) 

Deniels (65) in 1905 rote thEt e fregment of er s ed fresh 
derri s r oot cen be used eff ec ti ·, 1., und ·er a 11 ci r cu . s an es under 
which k erosene cen be used t o destro mos uito lervee . 

Tettersfi e l d enn Roach (271)° in 1923 ret>orted r.rork on erris 
done ·by Durh-2m bet ,repn 1902 end 1907. He f ound r:ios oui to lervee and 
pupae to b e usefully susceptibl e t es insects. 

De Ong ena. White (7 1) in 1924 r p orted t hc: t om.,,erciel der-
ris ext r act of 16- percent concentretion dilut~d 1:500 ,a d +o 
mosouito-infested TTeter , killed 65 ere nt of t~e l c rve. ~ hed 
no effe ct on the pupae . The OMdered d rris r t ( n ·1 ) 
sprinkled on the surfece of t he ater kill ed 90 ~ re 
lervae in 2 to 4 hours . 

Ca tillo ( 59) in 1926 renort 
ins e ti ide l r o e rti e of thr s ci e o 
Philinn ··nes, nemel;v, _;Q . poly2nthe P erk., _ . 
e nd D. lliptica B nth . Th r oo t · pr 
s lice s a nd dri ed in n oven a t 40° 
fFirly on 2nt . Th dri d me ri Pl e s 
morter eno th . n o~d ri ~ finelly co~r l 
fin po der r2 s e r e t d fr o th fi 
me s h d c l o th . n Mo s auito 1 v t he mo 

on 
t i 

er. .1. e 
in -

on ntre i s 



of De ·'"ris pht.li:ppinensis in bringing e.bout the highe st percentege 
of deeths in the shortes t time ,r,r~s 3:1,000. Solutions eithe r 
more dilute or more concentre t ed th2n 3:1,000 ~er e less effective . 
Concentrations ~f 1:1,000 k ill ed 19 percent of the le rvee in 5 
d2ys; l ow r concentretions sho~ed no effect et e ll. A concent­
r e tion of 3:1,000 or higher r e teined it s toxicity egcinst mos-
qui t o larve e 13 to 16 days,· Age.inst both mos qui to l ervae and 
e.phids , Derris polyenthe wa.s more e ff'ective then e i th 0 r of the 
o ther t wo species. In aqueous solutions it showed its suue ri ority 
egeinst both insects (1) in bringing 2bout the highest p er cen t age 
of deeths, (2) in t he short ti□e it r eouired t o kill, end (3) in 
the r e t enti on of' its viru l ence . Derris po l yen t hc. reteined it s 
virul ence in wate r 2nd wes t oxic to mosquito l Frvc.e f or 13 to 16 
deys. Derri s elliptice e na D. philipp inetisis ~ere toxic for onlv 
1 to 2 days. 

Durh2m (7B) i n 1926 gave 2.n interesting eccoun t of his ea rly 
,vork ':':'i th de::::-ri s , ,.,hi ch he regerded. as es sen ti e lly e. s t ome ch 
poison. Field triels sterted. in the i,.:IeL:_:,.;y Stet es in 1902 showed 
it to be 2 potent agent for th~ de~t r uct i on of mosquito l e rvee . 

Kels~ll e t e l. (159) i n 1926 r euorted thet derris, e t apnr oxi­
metely 1 l?Ound. p e r 10,0 imp·er i e l ·g2llons~ added to 2 l a r ge tenk of 
we t e r verv heeviiy ~fes t ed ~ith mosauito l e rvee , killed. ell the 
.l a rvee in 3 or 4 deys. 

The Cene.de EXDerimente.l F2rrns, ·Division of" Chemistr y (57) in 
1927 sta t ed th2 t derris bed been found venr effective as an agent 

\ 

i_n mos qui t o- con trol -nvo rk. 

In 1929 the Imperie.l Insti'tute ·(146) r enort ed -the r e sults of 
tests mea e ·by the E~tomalog i ce.l Bre.rkh of the Depertment of Agri­
culture in Ni ge ri2, Afri cc: , "7 i th Tephr osiE vogc l i i. An 2gueous 

· extract of t he l eaves was tested on mosquito l 2r vee , but t he l erv[e 
t hrived even in strong soluti ons . Adult mosquitoes s eemed to be 
attracted to t he extract for ovipositi on • 

. Devidson (67) in 1930 r eported t h2 t ~h en pur e r ot enone dis­
~olved in ace t one n2s 2dded -toe tub of me ter t o give e rot enone 
concen tre ti on of 1:1.,150 ,000, from 98 to 99 p er oen t of the culicine 
l e rvee were k illed. nithin 5 deys , t h e eggs ·p rj sen t hetched, 2nd the 
r esul tant l 2.rv2e died ,,,ithin 2 d2ys . Rotenone e t 1: 2 , 300 ,000 killed 
95 percent of the l 2rve e in 6 deys, but the r em2inder trensforrned 
into pupe e , the eggs p r e s ent hetched, 2nd. 20 p rcP.nt of the r esult c? nt 
l 2r vee survi Vf'd. L2. rv2e end eggs il'! untr ected tubs sho•.,.ed no ab­
normcl rno rt2li t y . 

Fulmer (90) in 1930 wrote th ;:. t derris d·est r oyed mosquito l ~r vae 
when apnlied at t he r 2t e of 1 potl.hd t o e2ch 1,000 irnn erial gallons 
of the m2te r i p ,:-rhich the lerve.c 2 -, e p r es ent •. 
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De nnee l (66) in l933 r eported t het 7 hour s cs ne ces 2r y to 
cE use l oss of mo ti on in mos ruito lar vae in sol utions of r oten one of 
0 . 001 uer cent concen tra ti on (10 p . u . rn .). 

GnFdinger (117) in 1933 -c i t ed unnubli sh ed . or k Ginsburg 
~hich i nd ic2 t es t he t the nyr et~r ins ere more t ox i c then r ote o .e 
to mosoui t oes . 

J one s e t al. (156) i n 1933 r en ort ed on t he l oss i n toxi ci 
t o i nse ct s of deu osi ts of r ot cnone end r e l e t cd mPteri2l s ~hen 
exoosed to light. Rotenone , dihydr or ot enone , r otenone nvdr o­
ch l or ide , r ot enone-bent0n ite (1:1), r otenone-l2mpbleck (1:1) , 
g r ou nd derri s r oo t, end powder ed derri s extr act =er e each ede 
in to e p a ste with wa te r e nd pa inted heevily on vrei : ed g l.~ss slide s. 
Af t e r t he d ep os its had dri ed the slide s we r e ~eighed F~c in . ne 
g r oup of sl ides was exposed t o direc t sunlight fo r 10 days durin 
April 2nd May, a s e cond group t o sunli gh t fo r 20 dEys , a. third 
group t o a r c li gh t for 240 hours, s f our th group·,_ of the thr e e pure 
compounds only , t o arc li gh t fo r 480 ho~ s , End c f i ft h gr ouo 1""12. s 
kept in the da rk Et r oom t ernpe r2tu r es . The depos i ts on these 
·s l~des me r e t ested ege _in s t culi ci ne mosqui t o l e r ve_e end gol dfish 
t o de t er mine t he pe r cent2ge l oss of t oxi ci ty r e su lt i ng fro . 
eryosure t o l igh t. In all ceses the expos ed dep os i ts ~er e de cidedl y 
l es s t oxi c t he n t he anexoosed e nd, 11ri th one excep ti on , the l oss of 
t oxicity i ncrea sed ~ith increas i ng expo su r e . Rot eno ne , r ot enone­
bentonit e , derris r oo t ~ d erris extrac t, end r otenone h ydr ochl ori de 
l os t mo re then half of t he ir toxi city during 10 days' e os r e t o 
sunl i gh t. Their t oxicity was p r ac ticElly des troyed by the exposure 
t o ere l igh t. Sin ce dihydrorote~one l o s t onJ y one-fourth t o one-

. third of its t oxi city du r i ng. t he fir st 10 de~s I exo osure t o sunli h t 
it ':''ES di s ti nc tly mor e r e s ist2n t to de t oxi c2t i on dur ing t his ri od 
then r o t enone . At t he end of 20 d2ys in sunlight, hor ver, End e. f e1 
ex )Osure t o arc li ght, it heel l os t t ox1 ci t:r to e.bou t the sBme ext en t 
es r o t enone·. LaJnpb l a ck rne rkedl y r educed t he l os s of t oxici y of 
r ot en one during .the f ir s t 10 dc>ys I e osure to c:::un l i ht end r 
vented. furt he r l oss during t he l es t 10 d2ys . I t c l s o ~eve s ome pro­
tec ti on t o r ot en one under e r e li ~ht . Nei the r bent on i t e nor he 
s ubs t ence s · bccurring n i t h r ot e none i n ponder ed der r i. r oo t end d rri : 
extre ct 1rr o t e c t ed r ot enone f r om l oss of t oxic i t y . The un e osed 
poTider ea. derr is extre c t con t 2 i nin 2bout 25 p :2 r cent of r ot enone ~as 
a s t ox-ic t o mosc,uito .l2r v? es n.u r e r o tenone . It ... e harm th:- the 
p h otochemic2l decomn os iti on of ·dr y r ot enone , v-h ich r e sult in l o s 
of its taxi i ty t o i psec t s and f i sh , doe s not t ek e ~le e i n he 
a bs nee of oxygen • . 

Spoon ( 2 57 ) in 1933 r epor t d t sts ·o f r o t en n 
i n Holle.nd F. n stated the t r ot cnone 2pp ea r ed t o he v 
ful l-gr orm mosauitoe s . 

e en in ~e ii• 
no ve.. l e e ? i s · 

2 ? i ns 
i n l Q;:' l 

s o e f 

Turn er ( 278 ) in 1933 r ord ed t e s of i n e ti i e 

mo s quito l ? rv2e in onnect i cut . r li i n2r y t e t E 

sho1"' d the t t h u s of r ot non ..-i t h f u 1 oil · t iv 
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es pyre thrum. Rot enone in sus-p ension 1"78S also lor;rer in toxicity 
thc:n enticip2ted . Mo r eov er, r ot e n one is knomn to be highly toxic 
to fish 2nd, the r e for e , ~cs dropped fr om cons i der2t i on . 

Worsle y (326) in 1934 r epoI'ted thEt an a l coho li c extr?ct of 
t ephr os in is es effective e.g2 in s t ~osouitoes &nd s imilar insects 
es pyr e thruI:1 ii' the inse·cts · are e ctuelly hit rrith it. 

Tischler (275) · in 1935 studi ed the me chanism of ho'!", aerris 
kills insects . Studies on the heF.rt re.'t es of verious inse cts i::1-
cluc'l ing mos qui to larvae shOY7ed the t the r P. te of pulsati on 1."Ias 
merkedly decre2sed be fore t he insect s exhibite~ incoo rdineted move­
~ents. Derri s inhibits oxygen utilization by t he tis sues end 1~s 
detrimentel effects ? r e general rathe r then specific to any ori en . 

Feytaud 2.nd Lapp e.rent (87) in 1936 publ i shed the foll o'f"·ing 
f ormule for e mosoui t o sprey: Cube po,,.,der or derris po,:rrder 10 gm . 
and. pyre thrum pomcl.er 10 gm ., is me.cer2ted in 100 gm . of :;, mixture 
of eoue.l perts of terpinol c ne end. orthod.ich l oroben z ene or cerbon 
t e trf'ch loride f or 5 days mith fre quent egit2 ti on , then t:i.e product 
is filt er ed and e perfum E:. is adaed, for exr?rqple, 10 percent of 
11 terr.,ene d e ci tronelle. 11 

Phillip s (23~) in 19'.:-R r c-po rted a study of t he effect 0f 13 
diets on t he r e si s t an c e of mosoui to l e rv20 t o nicotine , r ot c"non·e , 
2nd Jhenothi2zine ~ B;.r fe ecHncg veri ous d i e t s to diff£'ren t ,gr oups of 
l c?.rvae it 172S p ossi 'bl e t o CeUSE' [: Vc ri e ti o:r- o-r .75 pe rc ent r esulti ng 
from nico tine 2nd r o tenone in the mortalit~ ·of fourth _i nsta rs. The 
VPri r- ti on in the r esults f rom ·oheno thiezine ,uF.s no t so g r ee.t , 
b eceuse in most cas e s the c onccnt r et i on us ed wes h i gh enough to ce.use 
comnle t e mort&li t y . In gene r c:- 1, the bett e r d iets cEused more r e.p id 
g r ov., t h E·nd r esulted in mor r r c sistent l e rve.e . The diets di0 not hcve 
t he seme e f feet, h orrev er, r• i t h e 11 three in sec ti cides--in other "v'Ords, 
t he l e rvc? e mo.st r esi st2n t to r o t enone ne r e not the most resist2.n t 
t o nicotine ornhenothiezine. 

Sulli vcn , Phillips, 2nd McGovrPn ( 268 ) in 1938 r eported thE t 
en extrect of the fruit of the Amur c ork · tree (Phellodendron 
2.!!]_uTe_E?_~) m2s more t oxic t o mosoui t o l e rvee th2.n 1'Jes a derri·s 
s t end.erd c on tP ini ng 5. 2 p e rcent of rotenone. 

Thornssen end Don e r (274) i n 1938 r Evie•·•ed ,.-,ublished informe tion 
on fly c ontrol f or livest ock and menti oned rotenone f or the c ont r o l 
of mosquito l e rv2e. 

The Division of Control · Invest i g2.t i ons of the Bureau of Ento~ology 
end Plent Que.r e ntine, Unit r- d Stetes Dep r- rtrr.en .t of Agrit-ulturc (292), 
in Febru2ry 1938 r eported t ests ~ith derris 2s fo} l o~s: 

Concen tr 2. ti on 
l) . p . □ . 

20 

50 

~ortal ity of f ou rth insters efter 
18 hour s 

No t emosed 
Per cent 

40 

94 

Exp )sed 
Percent 

11 

53 



-26-

The seme Divisi on ( 293) , iY: ~12y . 10, 8, r en or t e r es·.11 s 0 

'1i th dcrris e.nd cub e on fourth i nst<'rs 2s f ollc ..,s : 

M2terial Dosa~e p c~ sq . cm. 

Derris (rotenone 
5 .4 pe r cen t; total 
ext r 2ctives 15.5 
percen t 

Derris-t2 lc (rotenone 
1 p ercent ) 

Derris-te lc (rotenone 
0.5 percent) 

~ii cr ogr 2.ms 
20 

100 
20 

100 

20 
100 

20 
100 

20 
100 

20 
100 

Cube (rotenone 4 . 4 20 
percent; t otal extractives 100 
20.7 pe r cent) 20 

100 

'Jort21i 
o r s 

in 18 

Percent 
98 

100 
100 
100 

27 
91 
28 

100 

0 
67 
'29 

100 

95 
98 

100 
100 

es s 

H. A. J ones (153) in 1939 reported the p r es ~nce of alkel ids i. 
cube r oot (0.08 2nd 0.40 nercent in t , o specimens), timbo r oo (0 .15 
pe rcen t), end derris r oot (0.02 per cent). The a l kaloida l a t eri2l 
~e s nontoxic t o mos ouit o larv2e at a con entr2ti on o _ 1:10, 000 . 

An an onymous nri ter (8) i n 1941 r ep orted the t t he ne1 e 11 Indal one 1 

had bee n r egi ste r ed as the-trade ma rk of the s olvent 21 h~, a l ha­
dimethyl-a~ha'-ceroo·butoxy-gem 12- di hydr •) yrone , ,-hi h . a develop e 
f or us e in li quid contact ins ecticide a s~ sol vent or derri -ro 
extr ctives . r.,'hen used in this wa y , it has h p r o! rt. of i r ee ~in 
the insec ti c i dal effectiveness o f t he in-redi e . t . i c~ ol e in it a 
of h olding .derris ext r 2ct i ves in s oluti on i n the co . nl ,r d a 
oils. Indalone is 2 po t1erful i ns ectifu e and r r 1 o. o. '"ing 
insects, t o ,7hich it e.pp 2rs t o h2 ve an obnoxi ous tast e . au~ f 
t h i s high r pellency , it is espe ci 2 lly sui t 2b l e f or <" t 1 -p r a,: e d 
mos~uit o l oti ons. 

Dros o hi lidae 

Dros ophila •.ai:npel ophila (Loew.), a p OMP e fly 

Pa tt er on (227) in 1935 'ubli h d t h in i i i ty 0 
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num·be r of p o i sons wh en f ed t o a dult f ruit flies. Thr ee fe e ding medic 
or baits war e u s ed , ( 1) apple sirup, ( 2 ) mol a s ses , a na (3) ce ne 
suga r-g l ycerin e . Th e app l e ·si r up end mol ass e s ~e r e of ordi nc r y c om­
me rcia l gr ade. _T}1 e y 'Yer e diluted 'l)ITi th t ap mate r b e f ore the poisons 
we r e add eo. ;' the ep--ole "situ:p·cnd mo l a s s~ s ·to QOncen tre tions of 12.5 
ue rc en t, end the . ce ne ~nd sugar-gl y c erine to 5-p e rcent c.ane su gar a nd 
2.5 per c ent glycerine . Po is ons _we r e 2.11 ·comp2r e ~ a t 6 ~on cent r a ti ons, 
1:200, 1:400 , 1 : 800, 1:1,500, 1 :3, 200 , e nd 1:6 ,400. A wa.d of cotton 
wo ol wa s thor ~u ghly soaked in each of t he po is oned ba its and t he ex­
cess liquid s q~ee zed ~ut. Fina lly each w~d :~a s p laced in the bo tt om 
of a she ll vii l o f abo~t 20 cc. cepacity a nd 10 fli es Mere in t r o­
duced. Aft e r b e ing l oosel y stoppere d v.rith co tton •-rool t h e vi .e. l s 
=ere s e t a w2.y . Vials ,.., i th unpo ison ed · ba its t1:e r e included a s con­
trols. Ali t es ts '!,'ee.ldh in duplice..t e ~ . so ~~ r li es -,..,~ r e us ed a t ee..ch 
c oncentretion f or~· -medium. D~e d f~i es ner e r e c or d.ea <5:e ily fo r 
a ~e ek Tih e n the test Das c 0ncluded . :DerPi sine geve a n index of toxi­
c ft y · of 20.4 in apple sirup , 29. 3 ·in mol2.s s e s , a nd. 59. 2 in the cane 
sug2 r-g l yc e rine mixture. The ·corre suo:rii. d i ng · va l ues ··f or Derri so l 1"fer e 
0. 4 ,- 0. 7, 2nd 2 . 0. Ro t e non e in canei suge.r- g l yc-e ririe g2ve an index 
o"f t oxicity of 7.7. The mostt oxic r1e.t eri 2l 17as 3 .5-d initro- orthocr e sol, 
,,.hi ch gcve indice s of• t oxi c itv of 99.:b, 9 5 .8 , 2nd 91. 6 , r espective l y, 
in t he 3 b2its. PoTTder ed d e rris gave a t oxicity index o f 6 . 4 in t he 
cane suger-g l ye e rine mixture , rrhe r ec s d errfs extre.ct i n g l yc eri ne 
(1:5) v•e.s ,:rrithout t oxicity . 

~rosophi le. sp. 

The adults ,.,e r e used by the F eder2ted Malay Sta t e s Depertment of 
Agricuiture (83) .in 1936 t o t e st t he t oxic value o f d e rris extra cts. 

Craufurd-Benson ( 64) in 1938 rep orted thet l a rvae a r e n ~t sus­
c eptible to a derri s pr ep2rati on V!h e n dipp ed in it. 

Hipnoboscidae 

P s eudolynchia canari ensis (Uacq . ) , the pig e on fl y 

Bishopp (27) in 1929 r eport ed the t d erris po -d e r we.s neerly as 
effe cti ve as pyre thrurn p owd e r . Fr om on e t o thr_ee p inches of the 
p owd e r, dep ending on the si 7.8 of t he b ird, · 'T'hen sca tte r ed, e:rnong t he 
f e E.the rs destr oyed a ll f li e s pres rit. T,,,o pron ri e tary extra cts of 
derri s r o'o t us ed et . . t he r ~ t e of 1/ 2 ounce and 2 ou nce s t o t he g2.llon 
e.lso ge v e a c omp l e t e kill. The s li zht s taining o f t h e f eat h er s f r om 
the p yre t hrum extre ct , e spe cie lly on ~hit e birds, mi gh t b e s owe ~hat 
obj e ct i o~a ble . The derri s product s cl.o n o t s t ein. 

!Jie l oph2gus ovinu s (L.)., t he sheep t ick 

Wille e t e l. ( 322) i n 1 937 r p orted on the u se of cube in d i p s 
against IA . ovinus in Peru . In 1935 mo r e t ha n 300 ,000_ she ep· me r e tre2 t ed 
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·i:ni tb cube d.ip ih th e Juiiin • a re e. , and 15O,OOQ in t}:lct of Funo . The 
dips ere obte.ined either f r om en extract prepPred b~r s 0c:king the 
chopped, r oo ts in ~ate r 48 hours, or from e po~der groun so fi e 
t hc t ' 85 percen t passed a 0.074 Mm .- esh si e ve. In 1936 J. F. itchell 
~tated t hP t t he po7der yielded a dip that vr2c: m0r e s2pone.ceous, 2...11d 
there for e penetr2ted b e tt er, than~that from the extract. Dips made 
' 'i th t he powder d id no t keep more than. 48 hours, ?hereas those ede 
, ith the extrac t kep t e. week. The a d0 iti on o f 1/ 2 pound o f s oPn. per 
100· gallons we.s r e c ommended , 2nd. also the. t o f 1/2 p ound of so i u:n 

~ ce rb~one. t e t o c ounte ra c t t he hardness of the ~ter . For comulcte con­
trol ·of t he _ e r es i tes, sheeD usua lly required 2 dips, rTi th 2bou t a 
f ortni ,ht in terval, . twice _ e : ee.r, ·excep t in s e ri ous ir.fest2-tions , .-.hen 
2 t hi r d -pair of dips qa~ ne cessary. ·The effective c oncen trations of 
g r ound cub·e r oo t -con-faining : 6 .-S· perc ent o f rotenon e ,- end: of extract 
c9ntc.ining 5 .5 perce nt of r o t eno'ne ,;-,ere , r e spec tive l y , l:2,000 end 
f :10,000 . Tiie g r ound r oo t a nd the extrac t .-.,~ re eoually .effectiv:e c d 
~ere ·in no 'Yay i nferior to othe r dins . 

. .. *. .l. 

Edwe.r <l.s · (79)- in 19~8 , hi e popul.'=r account .of' r o tenone-con taining 
inse cticides, ~2ted -t hEt th ey 2..re e ffec tive eg~inst the sheep ked . 

Ste-r,2 rt (264) in 1939 r eported t ests of 5 dips f or the c cmtrol of 
ticks on sheep in Sco tlena; (A) A p l e_i n derris d-i n (s olution o f 
d e rri s extr&ct) , (E) derri s- cerbo li c pc s t e , ( C) derri s-:..cerbol i c- ool fa; 
p2s t e , (D) arsenic-carb olic nec:te , and. OJ) a cornmercie l tick- d i p (Hi&h­
"iend Tick Pe.ste conteining bo-th ersen ic end· de rris). Tho se derr is dips 
t he t did not contain e rs enic p ossessed negligible tick-deterren t _ ro­
per ti es . It w2.s ·round the t ·such -dips a r e effi-cient tick-killin~ e_ en ts, 
but uz;td e r t he condi ti or. s of t he e.b ov e t es t the r sh ored lit t l e ,velue 
As r epellen ts. This findin i s n o t ln a g r e e nt '7ith th r e. u lts o f 
cri tic2 l sme.11- scele t es t s , 2nd MacLeod sugp.: sts ( in e n c rscine. l co 
munica ti on to R . C. Roerk) thet the iscrepBn cy li e s in the d iffe r en ce 
in immersi on time . The a ve r e.ge h i~l she'1herd iJT . e r ses his shee f or 
so mething l ess th2n 15 s e conds . The dure tion of the ectuel i .ersi on 

· peri od eppea rs t o be more impo rte nt mi th der ri s t i1?n mi th o t h r di s . 
The most satisfRctory i ~ r eported by Ste~e rt ~rov ed t o be dip E, 
rrh ich sho..,ed a m&rked dete rren t effect 2 r•eel: s 2f t E' r use . Dust in 

-n wl y born · l a mbs ,n i th a derr i s p --· epe.r ?. ti on , eve better r sul ts t han 
d i pp ing in a diluted der ri s ex trac t , or tr r-- 2 ting ,:r i t h an o il , sri e r 
c on t ~1n ing'derris. 

The New Zea l a nd . Depe rtr1ent of Sci entific ·pn Indust rie l 3. search 
( 218) in 1940 r eported t h2 t she p- dip inves ti ge ti on on sheen :nfc ted 
"'i th keds e nd lie , e.nd tr e2 t ed in di'1")c:-_o f vrrious cor:i 0s iti on , in­
dica t e d tht t e ll th p r pFr e ti 0ns con t ainin~ e rs its, phenol s , er. 
r otenone ITere eff~ctive eseinst adult k ~Sr but i n ord r b no~o ~ l 

f f ctiv the t oxi c i nfl~ nee ho ld -be n r ot r e t · d 1 h _· enou-~ t o 1 
1 so ,;:,j_ t h t h kods the t m r .g f r om t h€' pupe • I n o r- 1 t tria ls 

indica t ed 't h~ t d erris po es s e e velue f or ~ivin thi s de l ey -d e.c ti on . 
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Itonididae (= Ce cidomyidae ) 

"Cecidomia negri" 

According to the Etablissoments Rot en ia .in 1938, in a l e tter to 
R._ c. Roar~, "Cecidomia ne gri'' [ Lestremia . nigra Blanchard may be 
intended] on pear trees was mitiga t ed by a product ·containing 12 per­
c ent of. powdered · Lon·chocarptis nicou root (6 percent rotenone} and 
8B perce~t of __ talcum. 

Conta rinia na sturti i Kieffer 

Leefmans ( 172 ) in 1938 r epor-t ed tha t deformed heart of cabb age 
and cauliflower due to infest a tion by this spoci os has caused con­
siderable loss in northern Holiand since it was first observed in 
1897. :'Ihe adults we r e; found to b e: sensitive. t o derris and pyr e thrum 
dusts ·. Headed cabbage must be sprnye d t w1, ce o. we ek, but in slight 
infestation of cauliflower one 2pplica tion weekly may suffice . Derris 
may be r ecommended a s a dust insec_'t;icide , . b.ut spraying with a strong 
j e t is ~ore effective , as it tends to wash away both larvae and eggs • 

. . . 
. Qoritarinia pyri vorc1 (Riley), the pear mi-~ge 

'Ihe University of Bristol .Agricultura l .and Horticultura l Re seo rch 
$ t a tion (39) in 1936 r eported th a t fi e ld.tr~~~ to t e st the effic acy 
of a preblossom derris spray for control were def ea t ed by the sever e 
l a t e frosts at two cent ~rs. · At th e third . the r esults we r e not sa tis­
f actory. 

DeBussy et al. {48) in 1936 r eport ed that th e ~9ggots a r e not 
affec·t e d by derris_ 2I1drc1sults against the adults wer e unsatisfactory . 

qont.arinia tri tici (Kby.) 

Yuasa (~) in 1936 r e ported tha t sprays con tainirig either nicotine 
sulfate or derris wer e effective f or control of the whea t midge . 

MUhlow and Sjobe rg (208 ➔ in 1937 -; eported on control of the whGa t 
gall midge s. No r eductiooin infe s t at ion was observed when plots 
wer e dusted heavily with ' pyre thrum powde r or derris or sprayed with a 

- sol~tion , of r~tenone. 

Da synura mali Kie ffer 

Th_e Mas sachusetts Agricultura l Experinent Sta tion ( 199) in 1937 
r eported that for control of the l e3f- cur ling mi dee on apple de rris 
extr3ct, swnmer~oil emulsion, a nd l ime- ~ulfur were about equelly 
eff ici ent in r r.:i ducing the number of curle d l eave s and wer e more ef ­
f ective than nicotino sulfa t e end a combi nati on of soluble and in­
soluble nicotine . Three nnd four applica tions wer e gener a lly more 
effective than ono or two troa t m8nts, ond thi s is significant b c~use 
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th e tre e s r e ce ivin~ three and fo r sp rays ~ere neere r 1e ~os hecvily 
inf es t e d unspreyed trees . Sp ::::- evi ng caused e r ed ct i n of 55 o 85 (200) 
pe rcent i n the numb er of infes ted tins. In 1938 t his str iJ~ r eportea:-­
thEt 1ne tteble cube po1~•de r con tc:ining- 3.65 perc n t o f r o ~ one , used 
e t the r e te of 6 pounds i n 100 ellons, ···i th the e d i ior: o:£' 3 po ds 
of ~eter-soluble di glycol stec r e t e ~ax es e spreeder end sticker, 
e-r n li ed to McIntosh 2nd Rich2r d 3- ye2 r- old tree s ,..es th ,.. os f'::ec ive 
tr ee t ment. In cxperi ~en ts 2_e inst t he second gener 2t i o ni )tine sul­
f~t e 1:800 n lus mol2 s ~es 3 nerc n t "es the most ffective r ee Menr 
2nd r educed the infestet i on 48 uercent on Golden elici o s . e-
\12.X mixture \1'72.s .;ood c:nd. ev e r c?ged t he best _ f or b o h seri es . 
conclud ed thEt s-p r e;yi ng 2l on e is n o t E practicel means of cc. :: ting his 
spe ci e s. 

Di erth rononyi F hyPoge.ee (Loe . • ), t he chryse n t herrium g2ll .i d e 

Penick and Co . (230) i n 19~3 r e-oort en t het F )li efu.TTJ ( -..hie con­
t 2 ins both pyre t hru.1--:-: e nd de rris. extr~ cts). diluted 1:400 ,..,i h \ater, 
Eve en e ver Fge mortality of 89 p rcent 2fter 48 hours. 

r~ione rthr one l nus buxi L2b •• t he boxnooa l eefmin e r 

He~i lton (131) in 1 925 r eno rt ed t es ts ~Ede in 1922 ~i h e rrisi . e 
2 com~erciel prep2 r 2 ti on bf derris. Derrisine d iluted 1: 5~0 re 
eppllid in e Mixtur e o f bl2 ckstr en no l esses . 1 pe rt to 4 . a rts of 
ne t c r. · B·tD t h nico tin e sulfate end fr ee nicotine g2ve e t te r c on tro l 
then the Derrisine . 

Turne r (277) in 1932 r eno r tcd thr t r o cno .e he . n o been effec i ve 
in p r ev en tin~ injury. 

I· ycod i u l osis e ltern.2te. F E"1t 

Felt 2na Br orn l cv (86) in 1q29 r euort a on the li his or·: and 
' - . 

contr ol of t he d.og•7ood club- ga ll micl c . I n 1938 e s-ora of 4 nounds 
of r osin-res i due e~ul s i on end 4 pounds o f cube po~d r t o 100 ~~l lon. 
o f '"2te r rre s used , t he c=-p·1:- li c2t i ons b c i n6 mede Hey 1 4, 18, e'lrl 28, 
~na. J une 14 , End 2 becll ;v inf s t e d tr c·c i n t _ e tr c gE.rd n s~ .::, r ~d o 
n -~ 2lls on July 7, Pnd on l y c i ~h t on Octob r 10, i i E ing e rial 
r e du ti on ~ith t his tr etm n t. 

Th codi p l os is no s e l l2n2 (G hin ). th ~h e t nid 

Y ese (328) in 1 936 r portea t hF t sp re ys c o t e i ing n i oti. 
ul f f t e or r erri , rrcrc e ff ec iv f ')r t:."' con r ol of ::i 1 ts o 

(Si tod i n l os is) Thc codiplosis □os llene ( G hin) . 

Muhlo.-• ['na j'oh r ~ ( 208 ) in 11 7 r nort 1.­
·he~ t .,r ll f"lid s • • o r eduction .i in f s rti 

p l o t 1 r e rusted C?.ViJ..V ,..,i t ~ pyr e th 
··• i t h so l ti on of r o t en "'ne e ,. ins t ( 

on h 
n ,..~ s o 
r 

-------
no c llena (Gehin ). 

ntrol o 
rv •-h 

e 

d 
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l-1lus cide.e 

Siphone irrit2ns (L.), the hornfly 

Tn8 Loui c; i enE Af: r5.c·•1ltu:rE·l EXD cr i r:1ent St2tion (183) in 1925 
r eport ed the t Derris inc iYI e ~ish- oil-so!='p eJT1ulsioh of r ed- p i ne oil l 
"'C: S Eff e ctive i n con tr olli ng or r epell in5 hornflies on ce.ttle. 

E. V:7 . Le.eke , of the DP l l es , Tex ., 12·bor2.t or y o f the Bur e2u o f 
En t omo l ogy end Plent QuEr2ntine, United St2 tes Dep2rtmen t of Ag ri­
culture , in a t ynemritten r eport t o thG Divi sion of I nsec ts Affecting 
iv1&n 2nd ~nimels in 1 936, r eport ed th2 t p0i: 0d er ed cube r qo t, r otenone 
concent r a t e, aid nan ~, other rnP t e r i c l s ·-rere i neffective as r epell en t s . · 

Bruce (43, 44) in 1940 reporte d r e sults of t est s on the medicati on 
o f c e ttle f or t he c ontr ol of le.rvee in the dropping s. The genere.l 
idea wes to f eed the cettle c ert.&i n chc,m::.c2 l s , v,hiqh would pass out 
in the dr opp ing s 2nd r ender t hen t oxic to the lerve.e. The most 
effective rnet e ri e l t ested ~as r o t e n on 2 . Doese s o f C.4 gm. pe r 
hundredv,eigh t killed all l a rve e in the drop,J ings f o r approxirna tely 
30 hours. · 

Musce dome8tic2 L., the housefly. 

See Doty (76 ) under Stor.10JQTs ca.lei tr2ns (L.) on p2ge 49 • 

Mcind oo , Sievers, end A'b'bott (193) i n 1919 r erort ed th e r e sults 
of test s of aerris powct. e r. In cege t es t s , wher e fli e s ,1:c r e dus t ed 
in ordinery flytre.ps a·t>out 10 inche s high, a ll 11e r e deed or inac ti ve 
1~• i thin 24 hours·. In r -'Jom t es ts, w:1e r e t he :oowder P.2S free l y bl o,::m 
into the e.ir and e ll pe.rts of t he ro om ':Tith e ' small he nd dust gun , 
Ell tho flies ..,,.ere de~d et t ne end of 16 h our s . In one . t e st sever a l 
hundred fli e s vrere libe r e t ca in e ro om thr- t h2·d· 'been thoroughly dus t ed 
7 deys before. Very fe,~ e. cti v e fli es ,er e t o be seen 24 hours 12.t e r 
End on the s econ~ dey 0nly 3 or 4'vrere li v i n~ . 

Kelsell e t Rl .. (159 ) in 1926. renort ed thF r esult s of t e~ ts in 
vrhich d.e rris Et the r c>te of S pounds pe r 100 i mpe rie l g2llons of 
1"'cS- t e r '.''JPS sprq1ed on the fli e s. Tile sp r ey wF.s shot c?t t~ern both 
~...,bi l e they \"e re r es ti ng end v•hile thev 1;vere on th e ,·ring. Such flies 
became r es tless e lmos t immedi e tely 2nd began cl 02ning themselves 
vi go r ous ly. M0 st fli es wer e de::d ,-,i thin 24 hours cr1d e ll appeared 
t o be dea.rt. 'IT1i thi n 48 hours. Der ri s ,ne.s 2 l s J d.us tea on flies but its 
2c ti on '"2S much s l o···e r end efter 1 dey non e were n ee d, s o· it 7as n o t 
con sider ect. e ffective . Ha.d t hese flies b een kel')t, under observ2ti on 
l onge r, a. su bsequent mortality ri1ight nFvP- b e r_1 n o· t d . Derris sp r ay 
~as also obse rved t o kill severe.l othe r flie s of .u ndeter~ined speci es . 

Fulme r ( 90 ) in 1930 r eported th2 t houseflies ,.,er ernen ble t o 
derr is. 



La c:ke e t e l. ( 165 ) in 192-1 r e orted the r esul s of es s of 
meteriels c:s e ttr2cten t s or r ~!pel len t s . 5er·f-l i er a i 4 o .ces, 
t c ,nhich 5 ~::1 . of derris po ,a.er ,_,e s added , et trFc e d O!" lJ 1 . 8 per­
cen t es many fli es as <Ld untrea t ed bait. A mi xture of 1 par t of 
derr is powde r end 9 per ts of kao lin att rac ed 6 .3 per ent . 

Little (182) i n 1331 com a r ed t he insect·cidel r onerti ~s 0 

Teuhr os i e vir:Jn°i2na an<'l. derris. The !)0"·1d6r ed r oo t of t he devil's­
sh oe strings suspe~def in ~eter a t 1: 800 end p rP ycd u on fli s , i h 
no sp r ee ne r, k illed fr or.1 3 .. 6 t o 74.3 nercent ( a dc or din~ J e j ri gi.. 
and tr e2 trnent of t he r oo t). erri s i; s i milEr t es set 1:800 k illed 
78.2 to 85 .3 percent of the fli e s. 

Cempb 11 (50) in 19 32 r evi e ed unpubli shed ~ork b vidson , 
~ho mEde 15 tests of r ot enone as 2 stomach poison again s t flies . 
Ei ght t e sts were rr.ade in screen cages in a gr eenhous e and 7 in a 
r oom of 500 cubic f ee t. Roten one w2s d i sso lved in acetone 2 a<lde 
t o d ilut ed condens ed milk Dr t oe d ilutes lution of molasses . ot-
t on nes s oeked in the mixture, and exposed in pe tri dishes t o the 
flies. The f ood 17:Te s no t r en ,,,-·ed duri ~H; e te st. Ea ch t est r;,p s pe ired 
1'7ith a che ck, in which ~lies ~e r e 6 iven un_ ois oned f <?od . Th e fl" e s 
us ed in mos t o: t ~e t ests i:e r e be t l'·een 1 de~ and 2 a, s ol d . he 
number s of fli es u sed per t es t r anged betneen 18 end 118 . In 6 t es 
a ll flies we r e killed in 28 t o 72 hours. In 5 o t !-le r t e sts . or e t hea. 
~0 percent wer e k ill ed •i n 24 t o ~8 hours . The au ent i i e s of r o t e one 
in t he cotton r enged fr om 10 t o 100 mg . I n one t es on l . 0.8 ~· of 
r o t enone was used, but e mort2li ty of 84 uer cent a ob t ained i n 94 
hours . Excep t in one case , littl e or no mortality occur ed i n he 
checks . It ,e.s conc;: luded the t r o ten one ill ki ll flies b •a:· of 
th e 2.l iJT1 ent2.ry tract but t hat its t oxic e.ction i s sloi. . I n 2. e,..... 
edditi one l experirnents with · r o~e11r.,ne es a stomech p0 i on , c1vids · n 
g2. ve t h fli es a choice of poisoned 2nd un o i son d □ilk . As ~o l d 
·be exp e cted , the r.10 rta lity F2S l o-:-e r ~han in eerli er exper i□ents , .r. 
t he f:..ies hcd a.ccess t o no i soned f ood on l y . A setisfec or: - Kill d i d 
n ~t ~esilt Eft er exposure f or 2 days. As co pe ri sons ~er no rnede 
a t the serne ti me b t ~een poisoned f oods onl y end po i s one od ~i · 
unpo i soned fo od., it i s not cer t 2 i n thF t r o t enone hed ::. deterrent e e 
on the fli es , Flthough su ch an e f fe ct is p r obebl P . 

Cernpbell (50) i n 19:12 r evi ,~en.. 211 work don un to th P 
r o t enone egainstthe hou~efl y . C2 mubell 2nd Su l li Pr. f ouno 
t h i s f l y '"cs amoni;:, the species most r esL te t o eque 
of rt none . Sus. nsi ons of 1: 5 , 000 en_er n l y hed mo 
flies , e lth ou _h hen th e fli s e r x min -d unne r 
a ft r th tr eptrnen t, crys t F-1 s of r o t enone 01 1 
over t h int gum nt . AgPinst th hou~e ~ly , r o t n n,.,. n 

tim 
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ke rosene , th,~ . .:- f'Tlixed sol vents c 2 rryi ng 2 hi gher p e r c e n t ege of r o t en on e 
in solution then ~ciuld kerosene e l one. Devids on t es ted e 1 :2,000 
i=rnlu tion of t ;otenone in k e r osene-ethyl e ne d i chl 0r i rte in a s t2ndard 
fl y chamber !' ( 6 f:.. by 6 ft. c y 6 ft •. ) at t emp ere tur es r anging fr om 
69° t o 88° F. Five t es ts 1r1er run ano_ e[; ch t es t me.s paired vrith 
a check o f th e mi -xed solvent 1•1ithout r o t enone. From 11 to 30 cc. 
o f t he liquid was spr a~ved int o the ch2m·ber, he lf of it th-r ou gh a 
h ole in one side end half through a ho l e in the oppos ite side . The 
mi xed so lvents alone h 2d little or n o e ff e ct on the f li es , but the 
r o t en one solutions pe r a lyzed fr om 29 t o 8~ percent of t h em in 10 
minutes, depending on th e vol ume of the s olu tion s p r ayed into t h e 
chamber. Com."l e rci.21 pyre thrum fly spr !:'ys, i''h en t ested in the same vray , 
pe. r e l yzed a l a r ge r pe rcen t Ege , ·but r ot e none sp r 2ys ma_y kill e gr eate r . 
p e rcen t 2ge o f th ose effected. In DP.vidson' s t e s t wi t h 33 cc. of t he 
r o t en one soluti on , 43 ou t of 51 fli es "lere brought down and '-12 of t he se 
d i ed. 

Cempbell and Sullivan c ompa r ed the e ffe cts on h ou sefli es of 
1:10,000 s oluti ons o f th e pyr e t hrin s and of r otenone in absolut e 
~lcohol. A ver y mark e d di f f e r ence in the initial and final e ff ec t s 
o f t he sp r ays was ob s e rved . At f irst 211 t he flies ~e r e pa r a lyzed 
by the pyre t h rins, UJhe r eas n one ,;ver e visi .b l y c:- f fe c.t ed by r ot enon e . 
Then , e.s the flies tr eated with thep yr e t hr in s began t o rec over, t hose 
tr ee t ed '"'i th r o t en.one begen to be affe cted. After 24 h ours p r act i­
ce lly ell the fli es tre a ted with t hepyr e thrins hed r e c ov e r ed, whe r eas 
a cons iderable num-ber ,,ere deed or dying from the e ffec t s of r o t e none . 
The finE-1 48-hour count· sho1ned 2:-percent morte li tv for the p yr e thrins 
end 22-percen t morta l it:; for r ot en on e . It mi ght b e ad v2 :1 t 2ge ous t o 
app ly t he pyre t hrin s a nd r o t enone t oge t he r in or de r t o utili?.e 
simul teneously the r e.p id pe.r e l yzing act i on of t he one e.nd t he s l ow 
killing porye r o f the o ther. From a t oxicol og i c2 l po i nt of vi e~ it 
would ·be des ire.bl e t o t es t the pyre thrin s end r o t enone t o .., e t h e r and 
sep2 r ctely in order t o det e rmin e to 11Jhat ext ent t heir comb ined e ff e ct 
is adcU tive. 

Houseflies were b e ing us e d b:r Cempb e ll e.nd Sulli v~n as t e st 
insects f or the d e t e r ~ inc ti on o f t he r e l a tive t ox i c ity o f r oten one 
end r e l c ted c ompounds . The sp r eyin g chc: mb e r c onsiste c1 of e g l e.ss 
c ylinde r 8-1/2 i nches in dieme t e r end 17 in~hes h i gh , a nd a bell 
j e.r of t he same di e.me t e r a.l"!d. 1 ~ inches hi .; h, w.r i ch r es t ed on t op 
o f the cylinder. The cylinder s t ood. on 2 she lloTT c oppe r trey in 
v1h ich the fli es we r e c onfin r d. The t op of the trey coul d b opened 
o r clos ed 2.t ,;:rrill ·bye slidins c o;~•per p l a t e . A sp r e.y sUn ,..Es mount e d 
i n t he hole e t t he t op o f t he ·bell .j 2 r and {t onne cte d , ith e com­
p r essed-eir line • . The f li e s in the tray at th e ·bo tt om o f t he cylinder 
~ould be sprayed directly, o r by men i nul c: ti on of t:1e c oppe r n·l e t e 
c ould be exposed fo r 2n ;v d.es ir ed peri od t '.) 2 s e t t lin c: fog of th e 
sp r 2y . TreP t~en ts c ould b e mede in fh.e co l d or ~ t r oom t ~Pr t u r e . 
Wh en the tree t rnen t s 0e r e mFde in E c ol d r oom Et 32 ° F ., 50 i mmob il e 
flies we r e p l aced on t hei r back s on a circ : e of filt e r ne.Dor on the 
bot t om o f t he tray. After t he , tr e::: trnen t t he f li ·:s ,., r e tr ensfer r ed 
t o cage s pl&ced i mrnedia.tel :.,· in e hi g h- t .r-: E' r e t u r e r oom 2 t 83° o 
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84° F . Here they rege ined thei r r:iot, il i ty in c bo t 5 minu e end t he 
p o fs on t ook effe~t . Counts of deed 2nd dving flies ,;-,ere .2de e:, 

he nd of 46 t o 48 hours. Under thes e conditions a 2cet0n so luti Jn 
o f r o t enon e (1:5,000) kill ed 2bout ~0 nercent o f the flies. · nen 
e cti ve ce ed flies ,·w·r e tree ted in he same- ~ay et r oo. t errr:)e r c t · r e, 
t he 1:5,000 s 0lution kil 1 ed ebou t 90 pe r cent . 

Tests in the c J l d r oo~ l ed t o one sisnificent r esult h~t c ould 
not h?.ve been obtained at higher temue r 2tur e . ith i ~~ob ile flie s 
it wes sho,;un the t the effect of t he 1; 5 , 0~C treatmen t deDends on th e 
position end exposure of t he i nsec t's b ody ~ith r e sne c t o the s e t­
tling fog. When th e flies ner e p laced c . t he ir f ee t s o thc t the f 6 
se ttled on the i'7in s end dorsu.1:1, th ey ~-ere n ot affected . nE'n the·r 
we r e p l aced . on thei r backs s o th~t t he f o6 f e l } on the v ente r and 
p l eur 2 1 a re,:: rneny mere kili ed. · nen t ney we r e u l eced on t hei r acks 
2nd the h eads or ebdornens we r e covered t. e rn J rtalit y ~as ~reatly r e­
duce d, indic2. ting thE t the po isor. p r obe 1 ,/ e . t ers e ll thr ee r egions 
of the b ody when - the flies on fa t: ir b2cks 2re fully exnose • Al h'.mg 
th e tre,:: trnents in t he cold were o f the gr e2 test po ssible uni for~itL, 
th e r es'1l ts fr om dey t o day v2 ri e d 2s much es t no se obtained c?t hi her 
t empe r .? tures. Later tests were the r €f or e I:ia de at 83° t o 84 F . ·i !l 
t he e.ppe. ratus describ ed above . Fo r E:ac:b test 50 c:1:.lled :~li es 2 d.:>ts 
old ~e r e c ounted out int o a l a r ge pe tri dish , ~hi ch ? 2S t nen cover ed 
,.., ith wire sere-en. W'nen the flies hed res·JJIJed thei r nor .. el ectivit., 
th e dish ~e s p l aced in t he bottom of t he copper trey and tt e s re · ng 
chember we. s 2.ssemb l e d ebove it. Abs olute eth;yl Fl cohc l. ~-es sed a 
t he sot ven t f or r o t enone and. r e l Pted compou,.d.s bece se it hes n "). 
pe r manent effect on t he fli e s. Alcohol was nre f e rr d to e cet1ne f~r 
,.,,o r k at h i gh te'Tlue r c t u r e s because it d0 s not evepo r e te fO re i 1:. 
At 20 pounds I p r essur e 2bout 10 cc. of the a lco. o l s l u ti on ..... e.s 
s r r eyed i nto the chamber i t 'h the flie s exposed , The . p r F,·in ope r a .:. o 
t ook ebout 10 s e conds , efte r =hich _ t h f li es ~ere expo s ed t o h~ set­
tli ng f og f or 3 mi nu t e s, and T". e r e· then trcnsfe rred to c cege rri t:1 ~ )C • 

Fine l counts o f deed and moribund. flies v.re re made et · t he end o: 46 to 
48 hours . Results e r e expressed es percen tage o effect, each dead 
fl y equel ling 2 '!)e r cent e.nd eech moribund fl y 1 p re nt . n r ec r in 0 , 

snreying , Pnd ob s e rvc ti on of tree t ed fli e s e r e Fll done i~ e sa~ 
c ::rns te n t-t empe r e tur e r oom. The fo lloning e v r :o e r esults r-e:r b t :oi .ed 
in t e r ms of percent~~e of e ffe c t o f 1: 5 , 000 soluti on s : Ro enone Bo . 4 
~ercent (10 tests), nihydro r o t ennne 65 . 5 .er cent (10 t e st , r enJ e 
hydr ochl arid e 30 percent (10 t ~s ts), ec t ~l r o t enone 2 ~e r en t ( 
t s t s ). The f oll01 in. compound r od ced l e s hen e 10- rc cn :e t, 
h nee c2.nnot b cles i i ed in or . r o vr l ue un il t fn F J:-.i-:. r 
c oncen trati ons : I or o ter.one, des cxyr ot nore , de. ,. d'"o r , en. e , r o e. .:.c 
a eid , dih:vdrorot n onic c id, cc .:1 r o t i ol on , • c:n n:v r o-
r o n ol one . 

Gn2din1;er en Corl 0:)8) in 1932 r ,.,....)rted on t he r ela.t ive t x i ity 
of yrethrins e.n.11. r ot none c fl ,r- sr r ~y i n r e ien t • ' i. ;T hri 
( "16 . 8 pcrc nt u;yre hrin I ?nd --z3 . 2 nl'rc nt , V1r·n I ) i h' -hl · 
r find P · nn v·lveni e Minfre l o il, 11 D oc n 11 (f:' . . n r 100 . ) 
ceus d ?n v r a e knock- d.01-m o 9-i e r c t end en e r r 1.c i 1 of o 
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pe rc ent r..rh an t es t ed on hou sefl i e s b;{ the P eet-Gtedy me t hod . 
Ro t cn onc 2 t t he sr-me c on cent rr tio n ,l'e v r:; ·en e.ve 'rc ["e knock .... dovm 

. . 
of 76 percer.t E,nd e n e v cre.ge 1 ':il ]. of 30 pe r c ent . ) c mi xt ure 
of 31. 7 mg . of p ~rre t hr i n s rr i t h 31. 7 mg . of r oten on e g2.ve en 
e v er 2.ge knock-do,n of 95 percent and an _e:ver c\!e k ill o f 42 per­
c e nt. Be cause of t he l o1n s olubility of ' r o t enone in t he oil, 5 
pe r cent o f c:>c e t one TTes ? dd ed t o t he soluti on. 11.l·l o"72nce Das 
e lso rr.ede fo r . t he pe tr o l eum e t he r i n tr oduce.d ,;rhcn t h e sto ck 
s o l u ti :m o f pyr ethr in s TTc::. S di1ut ( d. vrith t he mine r e.l oil. Al l 
th e so lutions . t esied, t her e f o r e , con t e i ned 5 per~en t of e c e t one 
2nd 7. 2 percent of pe t ro l eum e t her, by volume . Ne ~th e r e c e t on e 

nor petrol eum e t her '1;.T2.S t oxi c to fli-es in t hese c c ncentret i ons . 
The min E- r e l oil gF-v e ? 1': ilJ. of l es s than 6 p rce n t by t he P ee t­
Gre d y me thod. The e u th o r s concluded t he=: t t he cdd i ti on of sme 11 
amour.ts o f r o t E;n <me t o o il s ol u ti on s o: nyret:brins d oes n ot 
i ncrees c t he toxici ty 2s much as doe s the addi ti on of the same 
2mount of p yre t hrins . 

The Un i t ed St r t e s Dep?. rtment of' Agricu l ture , Bur e2u o f 
Entomo l ogy ( 287) , in 1932 · r enorted t h2 t t es t s of e. l c oh oli c 
so luti ons of r ot enon e ~nd 13 der i va tives of it a gains t hou sefl ie s 
s howed th2 t r o t enone ~~s mor e t oiic t h~n t hese de r ivati ve s , t ha t 
dihyd r o r o t enone was n ee.rl y e s t oxic es r o t enon e , f ol l owed by 
r o t enone h yd r o ch l ori de a nd a c e t y l r o t enone , 2nd t he t the o t h e r 
10 d.er: i ve t i ves we!'e r e l e tivel y n ontoxic . Te s t s e.g e.inst t he h ouse­
fly o f d.u s t s o f a err is r o0 t e nd o f r o t en one ·shorred t he t th i s 
spe ci es i s k il led by extreme l y sme ll cr,.1entities of bo th. Com­
p2 r e- tiv e t es t s of powder ed der r is r oot and of t h e s2 me r oo t fr om 
,,rh i ch r o t enone he.d been extr:: cted sho,rre d t h,'.'" t t ho r oughl y extr act ed 
r oo t we s no t t oxi c t o h ou sefli es . Compe r a tive ·t es t s of e lcoh olic 
soluti on s of the p yre t hrinz and r o t enone sho~ed t hFt t he f or me r 
has a mor e r ap id e ff e ct on h ous e f li es , but t hat ~he i n s ec ticida l 
v2.l ue of t he l e tter t s g r e2te::::-. R6 t en one when sp r eyed i n e l coho l i c 
so l u ti on on hous e fli e s acted 2s a c ontac t po ison . It had n a effect 
on fli es when 2.0..-:i i n i s t e r ed i n s1.1spens i on by mouth , no r di d it he.ve 
any e ffe ct in ~he vapo r phase e t r oom t emper e.ture . 

BPdert s cher (10) in 1933 r enort ed th e r esu lts of f l y tes t s 
n ith s o l u ti ons conte.i n i ng bo t h pyr e t h r um ex t r 2c t end r o t en one . 
Sernp l es r ep r esent i ng f ou r br ends of co~mer c i a l f l y spr2ys ~er s 
dilu t ed "•ith an eou e l v ol ume o f e ba se s o l v en t (De o·ba.s e ) contai n­
ing 0 .1 per cen t o f r o t enone . The se mi x t u r es ,~e r e com-.,ered ·bv the 
Pee t-Gredy meth6d with the ori g i ne l s emp l es end e l s o ~ith t he 
ori ginel sampl es dilu t ed ,,,i t h 2n eaue l voluil e of bese so l ven t. 
I n 211, cases t he add it ion of r otonor.e incr eased the kill i ng po,...,e r 
of t he $p r 2ys t o fli es . Badertsch e r c oncl ud ed t het 0 . 05 percen t 
of r o t enone in a hou sefl y spray hes v2l u e , but the.t t he intelligent 
u se of r o t enone i n th i s f ie ld r e0u ir es e kn o,,.., l e o.ge of t he am oun t 
o f ac ti ve p rin c i n l e s of pyr e t br um r ith ,...,h i ch i t i s t o ·be i ncor nor2t d . 

Cernpbell a nd Su lliven ( 51 , 52) in 1933 rc'Y)o rt e d the r esults 
o f 1 3 s e ri e s of t e s t s , sho1r;r i !'lg tr.e t e. ker os n extr?ct o f e good 



sample of derris w2.s more effe ti ve as a housefly snrey t. en a 
similar k eor sene extract of a good sa~ple of p yrP-thrum . Pyrethrti!, 
was speedier in it s initial action . Theoreticall , mixt res of 
de rri s and p yrethrum extracts should combine the cdva tages of 
both. The same authors rep orted l ater in the year t l at only 1 of 
9 sarrro les of Tephros ia native to the Un ited States (_. latidens 
from ·Florida) had sho•m a.ny promi se when tested a s a kerose!1e 
ex t ract against houseflies . It was not so effective a s a sa~le 
of derris. 

C2mpbell 1 Sul l ivan, a.nd Smith (55) in 1933 deter i..ned tne 
rela.tive toxicity of nicotine, anabasine, and ot he r alkaloids, 
and of rotenone for control of houseflies . Rote:1 one, 0 . 1 gm . per 
liter of absolute ethyl alcohol, spreyed on ~lies in a scr een­
cov e red petri dish at the bott om of a cylindrical ~lass s ra.y i ng 
chamber, usually kill ed mor e t han 50 yercent of the flies . :0ne 
o f t he a.lkaloids affected them. 

Gstirner and I-funerbein (127) in 1933 tested sa l es of bar­
basco root ana ba.r l-c , though t tobe Tephrosia piscatoria, aga.inst 
house flies . With the ethe r extract of the root, a significant 
insecticid.s.l effect was obta.ined, but this vres ver y :'1uch les s 
t han the effect of pyrethrum f l o'fl\lers . The b2 r'k had no t oxic 
ef f _ect egainst housef l i es . 

H. H. Richardson (239 ) in 1933 tested Y:erose ne ex r actc- of 
derri s, both alone and mixed with ke r 0se•1e extracts o p_ eth . , 
ageinst flies . Ker osen e extracts of derri s no der (2.9 pe r cent 
r o t enone)· mere p repared by first mBceratin ~the powder or severa 
hours with ke rosene in a glass pe rcolator end t_ en a lloming per­
co l a ti on to p roceed slowly. Extr2c ts ~ere p r epe r ed on the ba s is 
of 23 . 8 gm. of powder to 100 cc . of : er o ene ( 2p r oxi ~ate l y 2 1 . 
to 1 gal.) . Pyret hr u.m extracts 'Per e p r ep2r ed ·by t r e same rn hod 
in the p r oporti on of 11.9 gm. of pyr e thrum po"lde r (0.26 n r cen 
pyr e t hrin I) t o 100 cc . of ke r osen ( 2 _ n r xima t e 1-r 1 1 b . t8 1 
gal. ) • The com·bina ti on of . derri s extrect .1i t h pyre t ' in extra t 
was prepa r ed by ?dd ing 16 . 6 cc . of t he derri ext r ect , · re_F r e 
es a ·bove , t o 83 . 3 cc . of the pyre t hr'Jm ex tract . This as tes t -"d 
i n comp2 ri on 1vi th ?nothe r sam1Jl e of th e s2r.1e P. e thrum extra 
di lut ed wi th 16 . 6 cc . of keros ene to s~ . 3 cc . of the extra t . 
The r e sults of t he insec ticidal te s ts were a fo ll ors : 

Tes t e l u tion '!1ec- -.s Fli es · Av -r age ti'il : :or tal i . 
aft 4 .. r ·C1uir d t o r I. 

I hour 
Hu□ber Nur.ib r ~ F 1:: rc en t 

K ro ne 2 94 405 1 

K r osene e tract of 
d r r i s 110 ~3 68 

Extrac t o f pyr thrum 4 197 1q7 46 

Extra p lu 
d 4 198 1 

y 
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. Kerosene extracts of derris were much more toxic than keros ene 
elone. The add~tion of sma11 ·auantities of derris extract to 
pyrethru.m extract apparently geve·a- significent increas e in t oxicity. 
Whether the . toxicity of the kerosene extract of derris was due to 
rotenone is a question. Certainly -rotenone wes presen t. Jon os and 
Smith (157) report that the solubility of rotenone in ke~osene a t 

.. 20° C. ~less than one~tenth of 1 iJercent. Possibly extrectives 
.of. derri s . o_ther then rote.none con tri bu t ed to the · toxicity of the 
kerDseBe extract. Derri s apparently· contains s.of:le kerosene-soluble 

- , -c.ompounds , .. -~hi ch add considerably to the toxicity of the kerosene 
.toward ·h.Qus e_f l_ies. 

B.ock -:- (35). in 1934 reported that -2.n aqueous .extract of derris, 
made into ·asi~up with · sugar, proved ·lethal to flies that f ed on it. 
The active constituents of this ·extFact were soluble in ether. The 
mere from t he aqueous extract give even more e ~fec tive extracts ~ith 
alcohol and ether. Large dosages caused regurgitetion. 

C?m~bell, Sulliven, and Jones (53,54} in 1934 r ep orted the 
results. of a . co-mprehensiv.~ ·stud·y· of kerosene extracts of derris 
root 2.s housefly spr?,ys. Ke ros epe e~racts of four samples of 
derris root., three of cub_e root, 2nd one of hai2.ri stems '\'!ere t e sted 
against houseflies by _a· modifie.d lab.oratory method. All wer e e f­
fective. The extracts of ~derris -,ere bri the whole more effec tive 

·than 'those of cube. The extract · or' he.iari s"te>Tis i;;re.s the l eas t 
effective. Rotenone i .s not t ·h_e only toxi·o ·cor:.p·onent of ker-osene 
extracts .of thes.e p·l2rit ·m~t er .t2.ts, · but it 2ppec1rs to be 2.n import,mt 
·one.. I-Aethox.yl ·content 'may ·oe e. be tt er ch e.'Ti ica l ind ex of the ins ecti­
cidal velue ·o f rO:te.rio.ne-b.~2.ring pl_e.nts' then ro tenohe content. 
Deguelin, tephrosi.n, and toxica.rol were tested in c lcoho li c solution 

.iri comperison . l111i th rotenone. ·neguelin wes rlearly as effec tive as 
I • • 

ro t en one, teph:i;-6sin slightly effective,· and toxica t ol ineffective . 
'These investig~tors al~o m.sde compEreti ve . tests of extracts of der­
ri s and of pyrethrum·· e.gains t . hous.efl.i~s. . Comuc ra b l e kerosene ex-

· ·.- r • - tracts of. good. samples . of derris root End of pyr e t h rum fl o ers 
-were tested. aga.iµst ' h~use flies in~ ~rna.11 glass chamber, in P ee t-

.· Gredy ch2rnbersi end ' ,in rooms, . The pyr'e thrum extre.cts '!7Pr e ffiO!'e 
effective i _n paral.yz'in:g flies, the derris ·extr2cts ~e r e more 
effectiv~ in kil~ing them. It was believed that kerosene extracts 
of derris h~vs ~recticel po~sibilities Ps h bus~fly sn r2ys . 

. . 

Di bb],e (73) i'~ 1934 ·recom~'lended e cc ttl e sn r2y made by seeking 
1/2, pound of _ground p·yre thrum fla mers in 1 g2llon of miner a l sp irits 
f or 48 ho.urs. ; _Weter ·s~lutions containing pyrethrurn e nd derris were 
tri e d but ·rvi th indiffe'r eri t success. They ''!O rked more slow.ly nd 
p rob2.bly killed ·fel7e:r fii e s.· · • 

I - • • 

The .United State~ DepEI"tment of Aericulture,· .Bureeu of Ent omo l ogy 
(289}, in 193~ report ed ' thct kerosene extracts of Toots of derris, 
cube, end Teuhrosie virginiene, end of ha i er i stems, t ested against 
houseflies, l ed . t o the foll orn.ng conclusi ons: Rot enone is no t he 
only toxic cornpone!1t of kerosene extrects o f rote n one- bee ring 1Jl2n ts, 
but it eppee.rs to be an imp or tan t one. A given e ight of derri s ?' oo t 
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is likely -to yield e larger volume of effective· keroser,e extr&ct 
than the s&me ~e ight of py.ethrum flo~ers. Pyrethrum extrects e r e 
more effective in p2rely7 ing flie s , derris extracts more e ffective 
in _ki lling them. Kerosene extracts of the semples of ephr osia 
2..t ha nd mer e not so promising as we re those of derris 2nd cube . 
Both ~erosene extrce t s 2..nd acetone extr ects of r otenone-be2ring 
p l an ts ~ere tested t o find out the rele tions bet een cbem ie2l co!!l­
position of the r oo ts end effectiveness of the extracts agains 
hou s eflies. Roteno ne content wa s usually a good index of i~secti­
cid2l velue, but in some samples of derris their extracts -ere 
more effective than their r otenone cont en t indicated . The v2l~e 
of these eberrant samples was indic2ted by the percentage of total 
acetone extr actives or methoxyl content. In the samples of derris 
and cube studied, effectiveness w2..s cor~el2..ted on th e hole bette r 
with methoxyl content the.n with _2.ny other single chemica l deter­
mination . 

J ones, Cc!:lpbell, and Sulliv2n (155) in 1935 r en orted t ests 
on 32 s 2mp l es of both kerosene end 2.cetone extr2 cts of e1'.) : osie , 
co llected in different perts of the United St&t es, against houseflies. 
The r e lative effectiveness of the keros ene extrac ts Es similar to 
tha t of the aceton e extracts, 2nd t he l a tte r nas ne ll correl 2ted 
with the degree of blue or biue-gr een col or g iven by the Durh2m test, 
,:vh ich the effectiveness of a se.rnp l e of Tephr os i e. -can be r " ly 
predi c t ed. The insecticidal r esults wer e no~. "'ell correlated ~i th 
o t her chemica l det er minati ons. A comu2ri~on of ker osene extrec ts 
of a sample of derris r oot (rotenone , · l percent ) rith t hose of a 
sample of_!. le.tic.ens (roten one, 0.4 percent) fr o Florida s_ OTTed 
th 2t 1 part by we i ght of t he derris we.s equivalent in effect against 
h ouse flies t o mo r e then 8 perts by eight of the ephr osia . sts 
TT ith acetone extra cts a5ainst houseflies sho ,ed th2t 2verege co er­
ci2l samples of derr.is end cube a.re about 10 times as toxic as a 
s2mple of T. virginiena r oot (rotenone, 0 . 3 pe r cent) . 

The same euthors (154) in 1935 co¢pe red r esults of t oxi city o 
h ouseflies of extra.cts ofsix se_r,ples o·f derri s r oot , five samples 
of cube r oo t, one samp l e of hc iari steD, a.nd one sample of ephr o ia 
vi r gin iPna r oo t =ith the va l ues obtained on these samples by certai n 
chemical de t erminati ons. The auantities of r otenone n r esent in the 
samu l es we r e t oo l om t o acc ount f or a ll t he t oxicity . In more then 
half t he samp l es the figures by the Gross- Smith test, considered 
as r presenting the sum of r ot enone end deguelin, agre ed ~ith e 
toxicity value, but in o ther sampl s t h v ~ r e l orer. o al­
extrect i ve values •·er hi h r than t oxi it,' , end velut s be ed o - e 
me thoxyl cont nt of th extrect ~e r soReffiat c l ose r b t r 1~0 
t oo h i gh . When an approxirriate velu fo r t oxicero l rat 
fr o~ th e me th oxyl figures, the r suJts r ed more ~ith th 
t oxicity figures in gener al th2n a id . L'l-ie re 1 ts d t r. i a i oni 
It ~as impo sibl e , hor v r, on t h besj of the r e s nt r es s, o 
r ecommend unr serv dl y en,' one:- o ... ~ t hes0 11~ i el dc>t r.iin~tions e.s a 
measure o th ins ti idel ff ctiv n s of r o t~n on ar i la 
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J 0 nes end Smi _th (,157) in 19 36- propo s ed formul e.s f or cel­
culeting fr om the rotenone enn t o tal extrective c ontents the 
e.pproximete toxic ve.lue t o hous e ~lies of sample s of derris and 
cube roots • . The toxic valu e of derris r oo t 90uals rot enon e 
content plus 0.5 of the rot enoid content; th a t o f cube root 
is the s2me except that a factor of 0.4 instea d of 0.5 is us ed. 
The rotenoid content is. the totel-extractive content obta ined 
mit~ carbon tetrachloride, benzene, or acetone , minus the 
rotenone content. 

Bedertscher ( 11) in 1936 compared rem.:l ts '.by the P ee t-Gredy 
method end the Campbell turnteble method. One serrp le t e sted con­
sisted of 90 percent of Deobase end 10 percent of oil of sessefre s 
end ce.rried 1- gm. of rotenone per 11 ter. Result's by the t wo 
methods (50 tests each) on this ·sample we r ·e e.s ·fo~lo ':s: 

Method Flies used Flies d own in Flies deed in Fli e s dead 
10 minutes 24 hours · in 48 h ours 

Numbe1r P ercent P ercent Pe rc ent 

Peet-Gredy 4,785 94 64 · 91 

Campbell 4,859 88 59 89 

. Be.dertscher concluded that the Peet-Gr~dy ·method yi e lded hjgher 
kills on pyrethrum sprEys and. ·thi'ocyene.'te spr2ys th2n d.id the 
Ccmpbell turntable methon, but the turnte.ble me thod yi elde d high e r 
kills on spre.ys the t con te.ined :rotenone the.n it cl __ id with s trc:· i gh t 
pyrethrum sp.re.ys. 

DeBussy et al. (48) in 1936 . repo:r:ted th2.t the h ous efly 'Tres 
con tr olled by dusting with derri s ( r otenone 7 p~r c ent, but sp r e.ys 
of derris mixtures conte.ining 0.5 2nd LO p e·r c en t o f r o t e non e icilled 
only a ·bout helf the flies and m2ny were only t empo r 2rily inc2.p2 citated 

Cory, tlfi.rns, and Anderson (63) in 1936 r ep orted t het pyre t h rum 
2nd. derris dusts hed little or no repellent ~tti on ag2 inst the 
housefly under conditions of forceful tropism. The h ousefl y was 
less suscep ti .ble to the toxic ection of pyre tri.r-o.m ·.B nd de rris dus ts 
than was the st2blefly. 

According to Ven de r Lae.n ( 166) in . 1936, t he h ou . e fl y is s ome­
what sensitive to derris. 

LePelley end Sullive.n (179) in 1936 r e-porte d e. s tudv o f t he 
toxicity of r o ten one and pyrethrins, alon e e.nd in c ombina ti on, t o 
h ous e flies, when tested by the turn teble n e t hod. · Ro t enone nas fr om 
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five t o six times as effec tive a s p yre thrins con t 2in ing pyre t hr i ns 
I a nd II in eaual p r oportions , wh en mortali y counts ~er e .ade 
at t he end of 3 da ys 2fter treatment. o strikin- s yne r gistic 
eff edt was produced by 50: 50 mixture s of these sol uti ons b t t hey 
2pp ear ed t o b e s i gnificantly mo r e effective than had been e ected. 
It was d oubtfu l ,7he the r the 25 (rot enone): 75 (p yr e t hrins) . i x t u r e s 
17er e mor e effe ctive than eX!)e c t ed. As the r esults sho~ea t hA t 
mixtures of r o t enone and p yre thrins are compatibl e , attenti on wa s 
given to s ources of rot enonelike insecticide s f or mixin ~ -itn 
p yrethrum extracts f or t he contr ol of coffee inse ct s in Kenya. 
f ew tests wer e made of ace t one extracts of th e le2ves, r oo t, ad 
stems of a. samp l e of Tephrosie. vogelii r ece ived fr om Kenya . ::he 
effectiveness of th ese p~rts decreas ed in the orde r named . he 
extra ct of the l eave s, 1"hich contain the largest p r o:_ orti on of 
t oxic ma. t e rials, exert ed an effect equivalent t o a r ot enone co n­
t ent in the plant m2t erial of about 2 pe rcent . The t ested sa~p l e 
of!· vogelii f oliage was, therefore, about one-fifth a s e ffec ive 
as commercia.l se.mple s of derri s and cube . 

Murphy and Vandenberg ( 20~) in 1936 compared t he 2 ct i on on 
housefli e s of sp rays containing rotenone, pyre thrins, 2nd Le t.ane 
384, which contains 50 p e rcent by volume of be ta.-bu t oxy- be ta' -thi 
cyanodiethyl- e ther. Butyl cell os olve aceta t e n.as u sed t o mak e 
the chemically pure roten one soluble ir. pe trol eurn di s tilla t e . h e 
k n ockdo,"n by the s tandE rd P e t-Grady t est 1."e s de t ermined f or 
so lu ti ons conta ining 1, 2 , 3 , 2nd 4 percent Le than e 384 ; 1/4 , 1 /2 , 
3/4, and 1 pound of pyr e t hr urn p r gcllon; end 0. 02 , 0 . 0 5, a nd 0 .1 
pe r cent of r o t enonc . The r esults me r e as foll o~s: 

Solution : Knockdo'V!l in 10 Deed i n 24 
minutes hours 
Percent Pe rcen t 

1 perce nt Le t hane 384 98 5 

Py r e thrUi11 1/ 4 pound pe r gall on 69 29 

Pyr e t hrum 1/ 2 pound per g2llon 8 5 5 

Pyr thrum 3/ 4 pound. pe r ga ll on 89 56 

P yr e t hrum 1 pound per gallon 92 67 

Ro t none 0 .02 r cent 7 4 -± ( h u r 

Ro t enone 0 .05 p r cent 96 56 ( : . ) 
Ro t enon 0 .1 pe rcent 98 6 ( o.) 
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T1"'TO :oercent of Lethene 3_84 9.ausE;d a knoc~-domi of 100 percent 
in 4 .minutes; 3 percent; ~00 per~en t •in ~ minutes; end 4 percent, 
100 percent in . less then 3 minutes. ·_ ·A cornbineti on of 2 percent of 
L~thene 38 4 end 0. 5 pound of pyrethrurn yi elded c knock-dm"n of 100 
p e rde~t in . ~ minutes, thet is, slightly fe ster t he n the 2-pe rcent 
s o lution of Lethene 384 alone, and much faster then 1 pound of 
pyre thrum elon e . T,·,o-percen t Le thane 384 plus O. 05 percent chemi­
c2.lly pure rotenor-e makes e spray ceus ing lGG-p e rcen t kn ock-dorm 
in ... l~ss th2n 4 minutes, or is precticailf equ2l · to 2-percent 
Lct~ane 384, end much faster th2n any of ~he rot enone soluti ons 
used alone. The date. on the killing povrer of th e·se· spre ys sho':7 
thet . the - substitution of pert of the pYJ;et_hrum_ or of t he r otenone 
~ith relatively smell percentages of thE Lethan~ · 384 not only grea{ly 
i ncree se~ the ~nockdown porrnr but _al ~o _inc:ree s es - ~he J-cilling p·o~er. 
The mixture of Le the.ne 384 and rotenone ga.ve e ki11 of 83 perc c:: n t 
in 48 hours • 

. The United States Dep2rtment of_:Ag.riculture, ]ureeu of 
En-t omology e.nd Plent Q,u.c:>re.ntine (290) ,in "1.93_6 report ed thc t sus-
P ensions of the n·onde.red roots of cert,fi.n ro·t enone- be2ring p l en ts 
~nd extrects of ~hese plEnts were outste~ding in the ir effectiveness 
e.gains t the eggs of th·e liousefly. . . . 

.H. -. E. vvhi tmire ,· of .the Whitmire Res e,frch ·Cor "'.JOI'ct iort-, , in e 
let·t~r to R. C. Rorirk, d.eted Febru2ry 24, 1936, seid. the t ·a s e ri e s 
of rotenone deri Ve ti ves ren _:; ing in melting point fr om 120° · to we ll 
over 200° C. hcd ·been preprred. The one melting et 178° is called "." 
~otoxlenc. Rotoxlene in concentrations reng ing from 15 t o 100 mg . 
p·er 100 cc. in ~ mixture of ethyl,ene dichloride 5 perc ent, p ine oi l 
5 perce.-r,.t,' end .k e r osene ~Q percent gave kn6ck-donns 2.ccording t o 
th e stenderd Peet-:-Gredy method . rchging fr om 27 to 96 ·pe rcent in · 
10 minutes 2nd fincl kiifs .. rcnging from 27 to 95 p e rcent et the end 
of 48 hour?. A screen p·e.inted ivith e. s o luti on - of ·l pound of- Rot oxlene­
in 100 g~llons of oil . (0.12 percent) killed eve ry ·fly thGt c2me in 
contact' with it. In~ lett~r de.ted A-,Jril 14, 193·6 , ,fuitmire r eported 
thct et a concentretion ·of 50 . m£;.-per 100 cc. · of c 50:50 ·by volume 
mixture of ethylene dichloride end -pine oil, Rotoxlene ge.ve e. 
knock-do 1:rn of 92 percent in 10 rninu tes according t o the s tande rd 
P e~t-Gre dy fly sprey test; else 92 pe~cent d~ad e t · t he end of 48 
hours. 

':forsle :v (327) in 1936 au·sted t he poTIJder·ed berk of iJiundul ea upon 
hous~fl i e s. . The · flies iyere deed & ft e·r 10 to 12 hours, ':fherec>_s 
p vrethrum killed in 8 h outs. Derris contFining 5 . 4 pe r cent o f 
rot en·one ected· strnilEr~y. KerosC'ne ·ext'rects (10 pe rcen t) :of. !l.undul c2 
bark. h?d. a, s t'r.011g repe_.ll en·t __ 2c ti'o_n- on houseflies,. Sever e 1 hours 
let-e r deed flies c.oul'd be p·i eked· up~ 

, - . '! 

BEderts_che,r_ ( 12) in )937 reported th;:: t in ' order t o es cc r t c? in - · . 
the true value of e s e~iconcentrete or ~-h i gh-kill sprey the m2 eri e l 
sh ould be diluted to such ·a concentreti on· the i its killing po=er 
vril l fell s oijler:rhere nec r the 50-pe r cent kill "T1e r k or r t l ees should 
closely apnroximste the t of the 0. C. I. ( ff iciFl Contr ol Inse cti-
6ide) of the Netionel Associ2tion of Ins .cticid ena i s i nfec t ~n t 
·~e nufecturers. The O. C. I. conteins about 90 r., • of pyr thri ns 
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per 100 cc . and g i ves a k ill of .50 fo 60 per cent by the Peet- Grady ethod . 
High- kill sp r ays wer e p r eper ed _ i n accor dance i:ni th formul as published in 
conjunction ith an i nvitation fo r bids f r om the insecticide industr . ~ese 
s amp l es were p r epared in acco r dance wi t h specificat i ons . Y. G .• ~o . 334-3, 
November 20, 1935 . Under Sec t ion V, No . 2, the r e ~e r e se t for th suecificati o.s 
for t h r ee diff er en t combination spr ays a s foll ows : 

1. No t le ss t han 0 . 3 per cen t of p yre t hrins and 0 .1 per cent of 
r ot enone. Derri s extra c t i ves we r e per mi s sive if t he insecti­
cide t hereby con tai ned not l e s s . than 0 .1 p er cen t of r ot en one . 

2. Not less than 0.3 pe rcent of p yre t hrin s and al iphat i c t hio­
cyanat es cor responding t o a cont ent of no t les s than 0 . 78 
percent of thiocyanoace tic aci d (app roximate l y 2 . 5 per cen t 
Le t hane. ) 

3. Alipha.ti q thi ocyc1:-at es corre sp onding t o a con t en t of not l es s 
than 2 .34 pe r cent of t h i ocyanoa ce ti c a cid (app r oxi matel y 7 . 5 
per cent Le t han e) p lus 0.1 p ercent of r ot enone . Derri s extra c­
ti ve s were permissive if t he insecticide t he r eby con t a i ned 
no t le s s th an 0.1 percen t of rotenone . 

These sprays all gave be tt e r than 90- pe r cen t k il l of housefli es , ry_ ich 
p l a ces t hem i n t he class of sp r ays contain ing 400 mg . of pyr e t hr ins p er 100 
cc. Ro t enone wa s added as a 1 gm. per 100 cc. so l u t ion in ca _ho r- oil sassa­
frassy. 

The Dow Chemi ca l Company (77) i n 1937 2.nnounced t hat it had p r e a r ed 
beta-(p- t ert iary-bu t yl-ph~noxy) e thanol , called Fl y Toxi c K- 58 . A 3-pe r cen t 
solution of th i s i n oi l gave a knock-dovm of 91 pe r cent i n 10 mi nu t es and a 
ki ll of 45 . 5 percent in 48 hours by t he Pee t-Grady me t hod . en 0 . 075 per ­
c ent of r ot en one is added to t his the knock-do'l1T!l i s r a i sed to 99 pe r cent and 
the mortal i t y i n 72 hour s to 92.2 p er cen t . Par a t er t i a r y bu t yl phenox.r e t a nol 
is ste t ed to be e n excellen t s ol vent fo r ro t enone . Sol ut i ons i n t he as oil 
show no tendency fo r the r ot e11one t o cr ystelli ze . Thi s comoound is also a 
stabi li zer fo r ro t enone. 

Simanton (252) in Un i ted States Pa t ent 2 ,089,766 issued i n 19 7, claims 
a n imp r oved i ns e cti ci de comp ri s i ng i n s tebl e admixtur e a etrol eu.rn frac i o , 
a substan ce chosen from t he cl ass consisting of e t hyl ene l;vcol mone h~·l c e r 
ace t a t e and di e t hyl ene gl yco l monoe thyl e th er ace t 2 t e , _ , r e t hrins, and a t lea t 
one of t he a ctive toxic i ngr ed i en t s of derris and cube . Amon~ t he olven ts 
t hat have been emp loyed as bl ending agents in combine t i on ith ue t r ol e 
n aphthas ar e : Ethyl ene dichl ori d ·, car bon t e trachl ori de , ac e t one , . : or 
- s as safras oil , b enzol, and chlorofo r m. The s e sol v n ts all ob· ti ona le f or 
a vari e t y of r eas ons , chi ef of w~ i ch is t ha t t he i r od or is distin tl · di sa r 
ab l e . Ethyl ne l yco l mono t hy l e t h r ace t a t e and di t ~ 1 ne ~l ycol mo oc t -~ 
e t her a ce t e t e e r each comp l e t e l y misci bl e ith t he ) tr ol un _r a c t i ons k. , 
as napht has , an d ar e e lso misci bl e t o a mor e limited ext n t ith i .gher 
-bo iling pe trol eum fr a ctions . 
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Simenton Seid : 
-~ : 

In one e.ctuel_emb.o d:t men t of t he i nven ti on I 
p r ~pe red such e s oluti 6n _by first _forming~ 5-perce~t 
so~ution of crystalline r o t Pnon e in d i c t hJl ene 
glycol □~~ethyl . e thPr . acetate end t }}en eddin6 1 
p2rt 'of this s oluti on t o 100 pe.rts of a ue tt ol eum 
nep hth2- e xtr2.c_t of pyrethrwn fl owe rs prep2 r ed "l;)y 

extr2.cting 1. 2 pound, s of pyn thrum flo 1,"e rs "i th a 
d.ec;>dori zed pe.tro leum n-apbtb a,. The. r _esul ting. p r od.~c t 

, =es :E - s te..bl e , nonvoh til e , su·bst2.ntielly _odo rle ss 
s oluti on of_ excell ent insecticidel p r operti es . 
When t e sted ~ccording t o . t he feet-Gredy method, 
the solution rep ea tecily gave_ a knock- do'P.!1 value 
of 98 2nd a kill of 85 . 

. . 

· Sullivan (266) in 1937 reported thet en in cr ease in con­
centreti on of nvr e t h rins in se~i .concentrete · fl y sp rays of 
pyrethrum at first . br ou g~t &bout -~ · correspo~ding incr ease in 
t oxici t :v t o housefl ies, . but et _hi gh er concen ta:-eti ons the rnor t e.J. it~, 
curve l e veled off. When samn l es - o f p yre thrum of di_ff er en t 
p yrethrin concentre.tion '.':e re diluted to the s2.me c cncentr2tion, 
the rnorteli ty of the fli e_s W2S nearly the Se.me in e ll Cc.ses. 
Semi concentrate fl y .snreys c_9_n t2in::.ng pe ired cbt.1b ina tions of 
r o tenone , En aliphetic thiocye.nate, e.i::ia :Jyre t h::-i n~ , -nhen und iluted 
geve e lmost equallv high mortaliti e s in 3 d2-.ys, b·u.t w-hc:i d ilut ed 
1J1T i t :i 2 pe rts of kerosene there "'12S a yride r 2nge in k ill. A com­
pe ris on of the morteliti e s at the end 1, 2 , end 3 deys shoryo d the 
desir2bili ty of 2 3-de.y obs ervc.ti on p e riod when the sp r ey c0nt2.ins 
rotenone . _It s eems, the r e fore, th2t the best method for the bio­
l ogical testing of semiconcentr2te fl y sp r ?ys is to diluta them 
2nd co!npere them with a st2.nd2r~·. Pyrethrin-s (0 . 3 pe rcent) r, l us 
r o t en ne (O .i percent) geve a high e r k ill t n E- n -pyr c t"hri ns _ (0.3 p,:;r­
cent) p l u s 2n a liph2 tic t h i ocy2.n2te (2 . 5 . r,_er·c en t1· - -'.) r · t han r oten one 
(0 .1 percen t) p l us an 2.liph2 tic thi ocyepe_ t e (7. 5 l?er _c, nt; . Tho 
E-cti on of the pyrethrins Pnd th~ eliphitic thi ocyanc?te , rrhen used 
2lone, "es compl e te ove r z. 24-hoµr peri od , p r oduc in,:; dee tl". or a 
com~ l e t e r ecov.er y o f t ~'le flies, v:rhe r .eas r otenone ·is 2 sl0\';-"-2-Ct ing 
D0 is on re ouiring 2 3-da_y observe ti on peri od . For th i s r eason 
mo rte li ty counts ':'ere m·e.de &t the . end of t he firsl, second, and 
t hi rd _days. 

Ro2 rk (241) in 1938, i n e revi ew of t he comp2r2 ti ve i nsect i­
cide l v2 l ue of derris and cube of e<1ual r o tenone c onten t, r eferred 
t o t he wo rk of J ones end SDi th (157) e..nd of Camnbell, Sullivan, 
and J ones (53), ,-·ho tested extract s upon the hou sefl y and r e-oorted 
derris t o be su-1e rior to cu'qe .• 

Sulliv2n, Phillips , an9- McGuvr en (268 ) ir: 1938 r epor _ted t. Ft 
,:?.n extra.ct of the fruit· of the Amur cor k tree (Ph e llodcndron 
Fmur ense ) shoned considereble toxicity ~hen t ested &gPinst the 
housefly_, be ing abou t as toxie es derris conte inin~ 5 . 2 ner cent of 
r otenone. 
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The United St2tes Dep c r ment of Agricult re, B· ~e~u Jf ~- a, 0lo~ 
2nd Pl2n t Qu2ren tine, Div i s i on o f Cont r ol I mrns tig2 t i ons ( 294) in 1938 
rep orted th2t 2. petr oleum ether eYt r ect of de rri s (I . ~ · :•;--:-~C'7) 
d i s. olved in ker os ene a ryp li ed es 2 sn r2 y t o 2 ul h ous e flies 1dlle" 
90 ne rcent efter 72 h ours •. Another ne r oleum extrc.ct af der r is 
( I . D. o . 3354) in ke r osene k ill ed 86 n£rcen e.f' e r 72 h o llrS. 

Bli s s ( 34) in 1939 pub li sh ed 2 di scu_ss ion of the toxicity o f i:1 ec i 
cides 2p'J li ed jointly. Fror.1 a study of the rlos 2 0 e-r.1ort2li .' c r ves f e r 
sever a l 'mixtur es con t e ining fixed. p r oportions of the in ;;re::' ients, p r e­
f e r abl y in com~erison 17i th equi v2 l en t curves for tn e i s ') l 2ted. E-cti e 
in5 r edients, mos t cases of co□bined ection c2n be classifi e d in o o e 
of t he f ollo rring: three t yne s: (1) Th2 t in nhich the c o sti ents 
act incl ependen tly end d ive r se ly, s o that the t oxi cit y o f Pny co. i !'le L::n 
c2n be p r e d icted fr om th?- t of t he i so l 2 t ed components and fr o r.1 . e 
association of suscentibilities t o the t n o com1 onents . (2) .et i :1 
~h i ch th e constituents act independently but sirnil2rly, so the ne 
ing r edi ent c2n be sub s tituted et~ const2nt r 2t i o for Fny p r )D rti on 
o f 2 second ~ithout 2 l tering the t oxicity of the mixtu re. ~i h ho~0-
geneous populetions, dos2ge- mortelity c4~ves for the se a r 2te ingredient 
2nd f or e.11 mixtures should be p2r e ll el. Mixture s in this c2 egor 
e.r e more t oxic the n in the p receding cl2ss here associeti on ,. 2, r 2 6 e 
fr om Oto 1. (3) Synerg is~ forms the t h ird t ype of joint 2 ti , 
char2cterized by 2 t oxicity gr eFter t hen that r edict e fro. st dies 
on t he i so le.ted constituents. The l o? LD50 o f ether ex r2ct or s · x 
sampl e s of derri s r oo t '!lcS r e lat ed t o the pereen t c?ge comu os i tion o 
t TTo c omponents in t he extract, r o t enone (A) 2.d d ehydro m~xt re ( ) . 
Since t h e t oxicity of ex tr.s.c t could "be exp r e,ssed e l '.nost ent irel

0
• i"": 

t e r ms of these t no constituents t hey i:1ere then r e lat ed t o e2c o .e r 
by t he second ~ethod. None of t he s2M l es conta i ned 2 very sne ll ur -
porti on o.f one ingr ed ient, so thet s e verc::.l eou2ti ns ,,,.e r e a c>ll; 
ap p li cab l e , one o f them being (l-t,0.71~) B=56.l, fr o. ~' i t e 
int ens ity of syner g i sm '"2 S 40 . 

Kilgore (160) in Un it ed St2tes P2 t ent 2 , 149 , 917 issued in 1939, 
c l e ims a r ocess ·0 h i ch compris es t he extra tion of r o en one 2n o he r 
com,. ounds h2vin insecticidal p r operti es from rot no n e- be2rin :=. . lcn s 
by rneens of an es t e r bdlonging t o th class o f or 2nic o p oun s kn o n 
2s de ltc?- epsilon- unseturated- 2 l ph2- g2m.,,a- diketo cEr b x < li ester o 
th e g en e rel f or ~ul2: 

~•he r e in R1 and R2 ere th e s~me or diffe r ent or ani 
res e ctiv ly one or ganic radi cal ~n on e hydr o en e 
a lkyl r 2dic 1 or a hyd r og en atom, 2nd R i .en o r 
in 2n e-t r of th c2rbox,1 r oup . No t only o hes 
e xtr t r o t en on e f r o~ uch l cnts but thy ce r 
into c:::o l uti on in s r le v hi 1 s , ·s ch P s h r r 
e ff ting a dire t tr2nsf r of th r o t no: f r 
in s ti c i d e s o luti on . T s t 2 2in th u ~ fli 

1 
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prepc9red by formin g a paste or hee_vy dispersi on of powdered derris 
root in the ester P.!herein 10 parts of the root were e.dmixed ,~i th 25 
pP.rts by weight of the ester. This mixtur e m's then hea ted at 100° C. 
for 1 hour. The extr2.ct \'72 S removed by filtr2 ti on, yiel ding in most 
c2ses extr! cts having stre.V-7-yell ow to brown- r ed co l o r . Four-percent 
s olutions of eech of t he extracts 'J'le re then made using a deodori zed 
keros ene solven t suitable for insecti cide.l tests end filt ered ..rhen­
ever ne cessary. The insecticidal effects of thes e solutions were 
then compared to that of s_imil2r concen tre tions of the es t ers 2..lone 
by bio-assays, using houseflies under identical controlled conditions. 
The results of these tests are shown in the follo ~ing tabl e . 

Esters us ed as extractants Pure ester only 

A. Derris root extracti ons 

Mes i tyl oxide oxalate, · e thyl ester 

iAesi tyl oxide oxalate, n-butyl ester 

Mes ityl oxelate, iso-butyl ester 

Mesi t yl oxalate, seC-:,arnyl· ester 

P ercent 

9 

30 

16 

53 

Mesityl oxide oxalate , cyclohexyl ester 17 

Mesityl oxide oxalate, tetrchydrofurfur yl 
ester 4 

Acete.lacetone oxalate, n-butyl ester 80 

n-Butyral2.cetone oxalate, ethyl ester 6 

3-Me t hyl-3-pen tene-2-one ox2.la t e e thyl 
ester 45 

3-IJI e thy 1-3-hep ten e-2-on e-oxala t e, e thyl 
ester 2 

Te trah yciroa,ce t ophenone oxa.late, ethyl 
este r 4 

B. TeJ?hrosie. virginiana r oot extra.ct inn 

Mesityl oxide oxa l ate, n-butyl ester 

C. Cube ro ot extraction 

Mesityl oxide oxalcte , n-butyl ester 

30 

30 

Ester and 
extracted 

. r otenone 
Pe rcent 

100 

100 

100 

100 

100 

85 

100 

95 

85 

100 

98 

67 

62 
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The b io-es se;rs '"'ere made ith 5-dey-old houseflies, eged i 
5-inch by 5-inch, cylindricel, all-mi r e c ges,l.Eing cpnr~xi~a ely 
100 flies to the cege. Each cage me se c?r~ ely e osed o he 
serne emoun t of finely e tomi zed spray or fog f r om ,.,hi ch ne le r e r 
drop l ets had been r emoved , bv using an Ir-shaped n i ne , 6 inches i 
diamet~r 2nd 1 foot . long on each s i ae of th~ e lb on;r , . o nted ,..i t 
one side of the Lin a vertical posit i on . The cage of fl i es n2s 
then suspended in the top of the uuright n i pe end thee o izer ~as 

_p laced 2t t he other end of the L. Five cubic cent i eters of nc 
dil'uted este r of the extrect v:res then e.tomized into t e n i ne e t!-:e 
·bottom end , producing a highly disuersed, smokelike fog, •·--'hich .,.,as 
driven evenly throughout th e cege . The cage nas th en r emoved end 
set as ide. fo.r 24 hours , :1he11 the 11\llll.be.r. of __ l'_d~~?d_u .?~ _deter r.iined-­
the term 11 dead11 including flies th~ t were parelyzed end une·ble to 
feed after 24 h ours . 

Pierpbnt (235) in 1939 reported that the insectic idal actio 
of solutions dmtaining 50 c?nd 100 @g . of r otenone , r espe-ctivel:1 , 

pe r 100 cc . and 7.5 per cent of sa fr ol in e petroleum- oil base ~as 
ihc r eased by the edditi on of 2 . 5, 5 . 0, 7 . ~, an~ 10.0 percent of 
D. H. S. Activeto r ( e t hy l ene g l ycol e t her of p i nene) . e incree ses 
Tie re l ess t hen with pyre t hrurn fly sprays , auproximating 5 er cen t 
for each 2 . 5 pe rcen t of activator eddea . The 24-hour mortal't. for 
r ot.enone fly spreys 'l'.72S increased by the addition of D. H. S. A ti ­
vator, ~i thou t eny significant r educ ti on in the 24-to 8- hour 
mortali tv ch2recteristic of them . As rsri th pyret~r um fl sprays 
D. H. S. Activator r educed the knock- do"m time of the r otenone 
-sefrol combin2t i ons in rel~tion to the amount 2dded·: thet is, the 
more Activa t or, the quicker the knock- down . Fly sp r ays of rotenJne 
(100 mg . pe r 100 cc .) 2nd safr ol (7 . 5 pe rcen t) in e pet r ole .- J il 
bese and t hese seme snrays containing verious emounts of D. H. S. 
Activetnr we r e stored i n ai rtieh t tin cens at r oow terrroeratures 
r enging fro 70°-so° F . and like,.~7ise expos ed t o he2 t 1 ·(a c nst2n t 
tempe r atur e of fr om 100°-105°) for 8-1/2 months .ithou t eny si~ i ­
f i cc?nt l oss in toxicitv or r educt i on in the active i on effec . 

The l o ss in the t oxicity of fl.· sprays conteining r otenone, 
sF.frol, and D. H. S. A tiv2tor, Mhen e os d 0 sunli h end li ~ht 
in flint- . lc2.ss bo ttles, is corr e l eted ...-it:i olor che ges 2nd p r 
cinit2ti on . Alth ou h disintegr ation a par ently teke ~ n l ace ore 
re idly then with the r ot enone and sef r ol e l on , h ~ A tivet r 
f u ncti ons in main t aining B"Uch sp r e..ys at a r el etivelv hi"'h t oxi 
level. Eth;vl en glycol e th r of p inene ( . · . S . .A 1..: i Ve t or) is En 

effective 2ctivator f or bot h µ yrethrum and ro cnone an cen e 
safe l y 2nd economi ally included in cor.im rcial fly 'HE\'S . 

Si ev rs and Sull i v2n ( 251) r e'"'or t ed in 19,.,9 hP th e y s d t e 
h ous fly in the turnte.bl . m thod for e veluE in di f r c s 
of the r oo t of devil I s- hoe s tr in'" s (Tephr 'l ~ia vir c:: i one 
a nd ch l or of orm ~ r e e oue ll ! ff e tive in iv nrin -
p l es, and h ~etin t e extre.ct s a~a no de om s 

S llive n, 
tha t th smok 

. Govran, Fe 
f 0rm d b, 

and Go0dhu (267) in 1'. 9 ~ 
r e;vin c s 1 ti on o~ r ot n,n 

r 
i 

or 
e fr '"> l 
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or acetone against a h o t plcte (400° C.) w·2s very toxic to house­
flies. An oleo-resin conteining 25 percent of pyrethr ins, clone 
2nd in combinetion with rot enone , also geve ve ry ~oo d results. 
This method of applic-2.tion of rot e none has me.ny advarttages over 
other methods: ( 1) The sr:ioke con ta.in ing roten one is v e ry stable; 
(2) it is n o t readily adsorbed on surfaces such as ~ells or floors; 
(3) it has hi gh efficiency in re~pect to amount of materiel used 
ena emount of solvent required; (4) it is probcbly l ess danger ous 
to the health of plants; and (5) it is easi1y confined, as compared 
with most other fumigants. 

Allen and. Brooks (2_) in 1940 reported the results of 2 det2ilecl 
study of the effect of alkalinit;v on rotenone-be2rin <S ·dusts made 
by testing kerosene extracts of the dust mixtures on h ouseflie s. The 
diluents tested ranged in pH from 4.23 fer ~lcium sulfate t o 12.5 
for hydrated lime. Po~dered derris, timbo, 2nd barbasco ~ere mixed 
with the diluents in the ratio of 1:9. It was concluded that roten one 
-becring dusts p repered from highly alkaline diluents, and kept in 
de.111n storage ~ithout light for 7 days, exhibited little or no chang e 
in p H, but showed considera:ble l oss in toxicity tTThPn us ed in keros Gne 
extracts in tests with houseflies. Paral.l e l se.mnles o f a.cid dust, 
kept under identical store.ge conditions, rete.ined their toxicity. 
Dry or unmoistened alkeline e..nd acid se.mples r ern? ined uncha.gged. The 
ad.di tion of sulfur to the alkaline dust mixtures prevented deterior­
e.tion of the rotenone-be2ring dust mixtures under the c onditi ons of 
this experiment. 

Goodhue and Sullivan (119) in 1940 rep orted on toxiciti es to the 
housefly of smoke from derris and pyreth,r~. The ef feet of the smoke 
from E burning mixture consi s ting of 50 percent. of derris, 30 perce nt 
of cornstalks, a.nd 20 percent of sodium nitrate mas tested e 6einst 
the housefly. The tests were made by emosing the flies in cc.ges in 
a Peet-Grady chamber for 1 hour et 25° t; 29° C. Derris smoke Pas 
more than ·10 times as toxic as the smoke from ~yrethrum burned in 
the same wa.y. The presence of rotenone in the smoke, even c::ft c r 1 
hour, mas demonstrate d by the Goodhue red-color test. T.:le derris 
mixture at 4 ounces per 1,000 cubic feet killed 95 ! 1. 7 percent o f 
the flfes in 72 hours. 

Uironoff et al. (206) in 1940 r ep orted tests with derris against 
the h ousefly. The morte..li t y ,va s e.bout 97 .6 percent ,~h n p yret::irum 
was used in dosa.ges of 2 gm. in 1 cubic meter, rrhereas derris 5ave 
97.8 percent kill under the same conditions, ,....i th on ly one-tnenti e th 
of the dosa.P·e used for pyre thrum. The e.ction of derris is slo -,e r 
the.n that of pyrethrum. The p2ralysis ca.used by derris is fata l 
to t he fly, mhereas the -pa ralysis ceused by nyre thrum does no t 
2.l~ays result in e kill. 

Sievers et al. (250) in 1940 r eDort ed on the c nF n~es in the 
insecticidel value ofthe r oots of · cultivc::t ed devil 1 s-shoestrin~s 
at 4 seasone..l gro~th periods . For the t oxicity tests made on the 
housefly by the methods of Cempbell ana Sullivan, cc t one extr?cts 
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1"7er e made ·by shaki ng the sernp l e i:ri th 2 ce t one fo r 7 hour s , u s i n s· ch 
nrouo r tions t hc t each· cub ic cen ti me t e r of the f i lte r ed extrac t r ~ry r e-
sen t ed 0 . 2 . o f t h p l an t materia l. On l y one det ernin~t-i on =e.s 
made of each s amp l e each day . -The mat e ri e l s e r e apu li ed as en 
ace t one sp r ay e t e concen tra ti on o f 8 . o f p lent aterie l ne r ic 
cent i me t er o f so lvent . Six t e st s Tie r e mcde , each on 38 ser.ro l e s . 
E~ch se t o f 38 c onsisted of c ompo site s amp l e s fr om s e ve r 2 l n r oseni e s 
o f ea~h of t he 10 pare nt p l a:nts fr om ee.ch of t he g r o·-rth s ages, 
ex cep t tha t i!l. 2 case s met.er.i e l "T12S n o t ava ilab l e , Cl onal 9 r ogen i e s 
o f 10 par en t p lants of Tenhrosi 2 virg iniena ne r e ? O'im u nde r cul i ­
va ti on i n n ortheastern Texas t o study t he change s in t he e .ount o f 
r o t en one .and chl or o f or ;11 ext r a.c ti ve n r es ent in the r oo ts of such :: r 0-

':se'ni es 2nd tpc-- i r t oxi city t o hous e fli e s at 4 s ee s ona l stege s of 
· g r o':7th . .The r oo ts wer e d r i ed a nd gr ound, t he amount o f ch l o r oform 
e xtracti v.e and r o-t,enone dete rmined., End t he t oxici t / of ace t one 
ext r a cts t e sted .on hou~ e fli es . The r e sults ind ica ted t he t at t he 
f u ll- bl oom s t.e.ge _the· r oots wer e si gnificantly mor e t oxic to ho s e­
fli e s the n ;et the dor rric nt 2nd eme r genceste.ge s, but t he ir supe r io ri y 
ove r tho s~ qt t h e matur e- s eed stage was l eGs p r on oun ced . he chl ~r 
f o r m extrae:t,ive and. r o ten one cont ent we.s 2lso highes t at t he full 
- b l oom s tage . The. t oxicity of t he r oo ts o f t Le s e ve r e 1 clone 1 p r 
ge·n'i e s o f . t h e same T) 2 r eh·t ·a.i d not v2.r y si i;nificen tl . , but signi f i ­
c a n t d i:ffer ence s wer e f ound in t h is. resp ect be t rr,een t he p r ogen i es o f 
d i -ff e r ent pc.r ents. 

The United Stetes Department of Agriculture , Bur eau of En t omol og 
, a nd Plc n t Q;uc=- re n tin e , Di v i ~ i on of C·:m tr ol Inves ti ge ti ons ,/ i n 1940 

r epo r t ed t ha t r o t en on e in sEfr ol (20 m~ . -per cub i c c en ti me t e r, d is­
pe rsed by dr_opp ing on a h o t p l a t e , _ceu~eq 15-pe r cent kn ck- do•71 o f 
h ousefli e s i n 10 minute s , and kill ed 65 ·oe r cen t i n 2 de.

0 
s en~ 8 3 

uer.cen t in 3 deys . 

· The Whitmire Resee r ch Corp or ? ~i n ( 319) i n 1940 uu l i shed 2n 
acconnt of r epe l l en cy t e sts ageinst hou sefli es . A s eri es of r e~e l ­
l ent ~a l k t es t s dev e l oned by Whitmir e a n<l. Dennr , e t S ~ L1uis, Jo ., -
h as dernons.t r a t ed t he ·e f fe ctivene ss of thi s me t hod in checki ni::: t he 
t ox ic 2 nd r ~p~llen t v2 lues of conte.c t .insec tici<l.e sp r e·ys . T e t es : 
wes canduc i~d by pe in t i ng 125 mg . of sp r ey on 8 . 75 s au2 r e inche s 
a r ound t he t or> of t he a rc of a circul a r s ere n r oach -~ege . The base 
o f t he c2ge ~es a f unnel ~h i ch extend s i n t o t he obse r v2 ti on ce:e . 
Fli es so affec t ed n i th l eg par a l ys i s th2 t t hy ce~no t f l y or ,al k 
fe ll th r ou~h· the small open-ing a t the o t torn of. th funnel i n 
obser v:2 ti on 2-. e , 111h er e th y h2d ar. cess t o f '.)od end ve. t e r . ,!.h 

·ne l opening coul d .b e kep t l osed by 2 cor k s t o pe r in or a r t o 
·r ecor d t he p r cen t ages of kno ck - do .n e t d.:.fini te time i n e r 21 • 
The li ves t ock sp r ey used " -'e a 10- pe r n t solution of 2 . ix ure o 
t ephros i n , deguelin , s metrol , toxi c2r ol, 2nd o t h r h ighl~ 0~ic 
u n iden ti fi d substences xtr ?c t d f r )m <l. rr is r e ins . h~ ~a~c ~e 
pain t d 1 h ou r befor the f li e e r e int r od d and t hr r ~11o~in 
av r ege resul ts w r r r or d d : Af t r 10 mints ~6 pt r ~ -r 
do1J'JI1 ; aft r 30 minut s 74 p e r n t ,.,e r e d0\"11 1 a t on h u r 98 perce t 
"er e do"1Il, end et t h end o 2 1- h ours 99 r · . t -· r dea • 
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Stomoxys c2 lcitrans (L.), the steble fly 

The Me ryl2.nd Agricultur2l Experiment Station (19G-) in 1935 
reported tha t progress had been made on the general inse cticidel 
-pro ject in the study of p in-e oils , pyrethrurn, and rot enone a s r epel­
lents. 

Co ry, Harns, end Ande rs on (63) in 1936 r eport ed that nyre t hrum 
ano derris dusts had littl e or no r epellent ecti on und e r conditi ons 
o f forceful tr op ism, and th2 t the protecti on given cattle b? 
pyrethrurn end derris dusts 1;1a.s ob t a ined thr ough the t oxi c ac ti on of 
the materi2ls. The steblefly w2s more susce1) ti bl e t o t oxi c 1::c ti on 
o f pyrethrurn and derris dusts tha.n the housefly. Pine oil increased 
the t oxic actir;m of the derris -d.usts, mhich have a r e l e tive l y l ow 
initiel toxic rating. Pyr e thJi'UlTl-i mp r egnated dust s effor ded more 
pvotection per unit c ost. th2n the d e rris-impregna t ed dusts, but t he 
derris-imp r egn2 ted dusts -r,rere more t oxi? pe r unit . 

E. W. Leake , of t he Dellas, Tex., 12.boret ory or t he Bur eeu 
o f Entomol ogy end Plent Qµ.e r anti n e, Uni t ed St2tes Dep;cfr'trnent of 
Agriculture, in a typ ewritt en r e~ort in 1936 to the Divisi on of 
Insec ts Affecting I✓ian a nd Anima ls, sta ted tha t JJOwdered cube r oo t, 
r ot en one c oncen tr2 t e , aid many o th er m2ter i 2 l s wer e inef£ective as 
r epellents . 

Do ty (76) in 1937 r eportea on ins ec ticidal t e s ts conduc t ed on bo th 
1l'7ild end r e2.r ed Stomoxys fli e s ·b~r the F ee t-Gre.dy me thod, using a li­
p he ~ic thi ocy2.n2te (Leth2ne 384), pyre thrum, end r o t en one sp r 2ys. 
Thes e fli e s we r e found t o be c onsiderably l ess r e sist2nt t han house­
flies. Fi e ld a nd l ebo r 2 t or y r epellency t es ts showed th2 t Stomoxys 
fli e s were repelled by the se sp r e ys t o 2·bout t he s2m e extent as 2 r e 
houseflies; the refor e , dat2 obtaine d fr om r epelle n cy t es t s on house­
flies with these m2 t eri2 ls are . ~ls o anp lic2bl e t o th e Stomox:ys. 

Myce t ophi lidae 

Lycorie pusilla (Meig .) 

An a n onym ous (~) wr iter in 1937 stPted tha t d e rri s ~a s ine f­
f e ctive. 

Lycor ia prae c ox Meig. 

Symes ( 269) in 1921 r eported • the t pur e d e rris powde r appli ed t 0 
a bed o f mushrooms infe sted with the mushroom fly cl e2 r ed t h e b d o f 
insects in 2 or 3 de.ys , but h2.d no e ffect on Hyn ornyces fungi. It 
w2 s c oncluded the t mushr oo ms vril 1 n o t s tend tree tm , n t ,.,i th por:rdor 
in secticides ( such as pyr t h r um, derri s , and 1-perc nt pa r 2aich l oro­
benz cne ). Wh en n o t ch e cked in the ir r o,1 t h o~, the s poT-Va e rs, the 
mushrooms me r e r end e r ed a·bsol u t e l :'.,' unfit for merke t. 

Lyco ria sp . 

Thom2 s ( 27 2 ) in 1934 t e s tea. d erri s 2g2 in s t mushr oom insects. 
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Rotenone dusts killed s ome scierid flies but s e~nie_d t .v be c· slo• er 
in action than pyre thrum dusts, and heavy doseges of praprie ary 
r o t enone c ~mpoundc placed in the manure were ineffective against 
insects ther e , pErhaps beceuse these c ompounds were aff€cted y the 
alkalinity of the manure. 

Miles ehd 1-A iles (203) in 1935, in discussing the use o f derris 
for combating greenho~ pests, said that soil or manure infested 
mi th eggs or maggots of fungus gnats, Sciara sp., should be treated/ e· l 
~ith s ome insecticide such as derris or ·pyrethrum before/ta_en into 
the h ouse. 

The United St.ates Department of Agriculture, Burea of Entomology 
and Plant Q,uarantine (291) in 1938 stated tha.t tests made agaihs t 
various ~p e ci es o f mushr oom · flies, Sciara sp., in the ·mushroom houses 
at Beltsville, Md., with a number of drenches and with derris p der 
demonstrated tha t the drenches containing free nicotine or t e alco­
h olic extract of pyrBthrum gave the best results as judged by crop 
y ield. 

Hamilton (132) · iri 1939 recommended derris or cuoe extract sn rays 
as contact poisons . for · the control of white maggots in the soil 
around h ouse plants. 

- estridae 

Hypod.erJ"'la bovis (neg.), the northern cattle .grub 

See Bishopp et al. (29, 32) Case (58), MacDougall ( 188), e s 
et el. (48), Wells and Schroeder (313), the United. States epart ent 
of Agriculture, Bureau o f - Animal Industry (281), Burea of Ento ol og 
and Plant Quarantine (297), and Wells (311) under HyP oderma lineet 
(De Vill.). - -

Hypoderma crossi Patton, a goat warble fly 

S e Bhatia (26) unde r Hypoderna linea tum (De Vill.), Jn ~age 51-

Hypoderria linea tum (De Vill.), the common cattl ru 

ishopp et al. (29 ) in 1926 r eported that a r op ri e ary e rris 
ext ract, 1 part, pluslO parts of. _ater (con tainin_ 4 o . of oap 
pe r , gal.), killed 100 percent of cattle grubs mhen inj ct e with an 
o il ccn directly into the g rub holes in the ba ks of he cat le. 
Derris powder, 8 ounces , p lus soap, 4 ounce , P r ello ma 
applied twice as a wash on the back, e ls o k ill ed 100 rce of 
g rubs. Tes ts ·with dry derri s pO\" e r, derri s powd e r i h 
o~l, de rris pawner with petr ol atum , derris t'Ov:rde r ·i ·h sJc 
~ater, and derris po~de r ith M.at r on ly er · re ord he e r en 2 

morta lity of HYJJoderrna bov i De . .as not '.) hi h a~ t' e of :-.f . 
li neatum. Th 2uthors concluded that t ests of t e u li ~ i on of 
•~ashes, powde rs, and o intm nt t o th bac1< of the e 1 an also 
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the injecti on of substances into the cysts contein ing t he lervae 
show that each of these me thods of tree tmen t is ~ffec tive if 
certein mat eriels are us ed. Derris used a s e wash , as en oi n tmen t, 
or as a po~aer is among t he mos t effective of t hese. 

Welton (305) in 1927 reported on the control of 1,g2.rble flies in 
North Wales-.-The killing- p r operti es of derris appea red t o be 
exc8llent. The ointment (1 part of derri s po~der p lus 2 parts of 
soft p2r2ffin) is odorles s , and the cost is l ow . On t he other 
hand, t he ointment ~as found to be much more difficult t o epp l y 
and olive oil ~as utilized, the ointnent then consi s ting of 1 part 
of powdered derris, 1 part of soft paraffin, and 1 part of olive 
oil. This improved the texture and rendered 2.pplica ti on easier. 
HyPoderma lin e2 tum is the prBdominent species in North Wales. 

Ca se (58) in 1929 report ed thEt s ix 3-yeer-old steers in Burke s 
G2rden, Va., infested with ox we rbles (HyP odermc. lin ea tum end H. 
·bovis) 'Pere treated in Ma.rch 1927 ,..,i th derri s powder. ne animal 
wa s treated by removing eech scab , then sprinkling on the powder 
and rub:tiing ;i;t with th e finger tips. At th e time of the examination, 
3 days leter, this treatoent had killed all 5 larvae in the an imal. 
Th e other 5 2nimals we r e curried over t he be.ck, ribs,and loin 11'7ith 
a round, spring , stock comb; the powder was sprinkled on ·by meens 
of a shaker ca~ end rubb ed. in quickly but thoroughl y . This method 
o f e.pplice tion caused a mortel i t y of 24 out of a total of 50 larvae . 

MaiDougell (188) in 19 30 rer:ortea cleteils of exp~r.iment s ca rri ed 
out in Scotland mith 5 p r opri e t ery dressings for the control Qf 
HypoderTTJE bovi s end q , line2 tum in c2 t tle. A t11r2sh of cl erri s po11Vde r 
and soft s oap geve v;,ry satisfector y results, killing 2 ,785 of t he 
3,035 l 2rva e treated. In mixing t he wash , cere should b e taken t ha t 
the boiling ~"eter _in whi ch th e soep . is dis so lved i s cooled to blood 
heet at leas t before being pour ed on the derris powder, or t he active 
princiule of t he latter ma,, ·be effected. 

Little (181) in 1931 reported on the in sec ti cida l pr ouert i es of 
the devil's-sh oestrings (Tephro sie virgin iena). The r oot s- dug from 
several l ocelities a t vari ous times of the yee r ~er e dried by diffe r ent 
me thods 2nd then finel y ground in an herb mill. Encouraging r esults 
v•ere obtcined on common cattle grubs. 

· Lcter Little (182) renorted in 1931 thet the powder ed r oot of 
Tephr os ie virginian~ust ed on cEttle grubs in the backs of cattl e 
killed about 90 percent within 10 dEys. 

]ha ti 2. ( 26) in 1934 re-norted th< t the goat werble fly ( T--fyood erma 
crossi Pctton;ena. the ecttle '!Va rble fly (H. lineaturn (De VUl.)) do 

·g r ee t de.mage t o goat skins in I nd i a . Referene>e is mede to the 
successful use of derris and Polvo e.gain st we. r bl e gr ubs in En .glc>nd. 
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DeBussy e t al . (48) in 1936 reuorted that Hyoodetme bov i s end 
H. linea ~ can best be contr-olled b:y washine; the animels ffJith e. 
s spension of derri s in water . 

Wells (309) in 1937 submitted the f ollowing table s _o ing resu l s 
of nrelimi n2ry tests at ol orado Suripes, Colo . , ia i:mich r o ten one , 
derris powder , and devil 1 s~ shoestr ings · were used against larvae of 
Hyp..oderme lineatum encysted i~ the Qacks · of cattle . 

Meth od solution .. n.Animals : Lar vae : Larvae of : Com:eosi t i .on of 
tree tmen t _: 'bi l ; Cresol : Benzo l ! Roten one - ., _ _ -- - : treated : treated .: s11r_~ vJ.~g 

e.c . o~ . ec. &tm , umber : umber ercer: - --
External 45 5 50 3 . 0 1 4 317 10 3.15 

I njecti o.n 45 5 50 1. 0 4 115 7 6 . 08 

Do , 70 5 25 1.5 2 52 4 7 . 67 

Do . 70 5 25 ·0 . 5 9 211 11 5 .21 

Do . . 7 0 5 .25 :LO 20 234 17 7 . 26 

Do . 70 5 25 0 . 5 7 135 15 11 . 11 
Cresol com-

n ound 
Do . 45 5 50 0 . 5 10 202 31 15 . 34 

Cresol c om-
pound 

Four ~mimals wer - treated externally i th undi l 'u ted devil' s-
shoes tr ings ( 1.72 percent r ot enone ) et the rete· of 3 ounces ".l er c.nimal, 
wi t h the r esult th&t of the 288 enc ys t ed l a rvae 250, or 86 .8 pe r cen t, 
survivea . On one animal, g iven an exte~nal app lic&ti o~ of 3 o ~cs 
of undiluted derri.s -powde.r . _(3 percent r o t enone ), 51.11 per cen t o the 
90 encys t ed larvae survive d . 

R. W. Wells, in a t ;vpew~itt en r euort t o the ivisi on o In e s 
Affecting Man e.nd Anime.l s , Bur eau of Entomology e.nd Plan . e.rantin , 
Uni t ed States Departm~nt of Agricultur e , in a r ch 19~7 n h ont r ol 
of Hvpoderrr1a line a tUJTJ l a rva e in the ac1-:s of 2 tl <=> in Colorado, : · i -
s ouri, ena_ I owa, stated the t in 1o34 it was found t ha a tr ea ent 
with a s ol u ti on made u~ ith 70 c . of e r affin oil, 5 . of r eso l 
25 cc . of benz ol, a nd cerrying 1 em . of r o tenone to each 100 c . of 
the c omposite s olvent. •re.s survivE-> d by only 5 .S,9 pe r cen t of the larvae 
tr ' ated ( by •injecti on into t h . cyst), , h r eas the em ol n ho t 
rot en one was sur vived by 75 . 47 p t: rc nt of th€ larva r a ,d. r o s 
t es ts l ed t o the c onclusi on thet 1 gn . of r ot n ne e r 100 c. of 
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s-olvent is about the rn1n1mum edviseble dilu tion for ex,ternel treatm Pnt ; 
the external· tre2tment i's -full y 2.s eff ici en t e.s t he inj ect i on ; and the 
i nc l usion o f the othe r derri s r es ins, in addition t o the r o t en one, 
d oc s no t 2dd significantly t o the effici encv of ~he pre~eretion. As 
1'1Tould be expe cted, more of the s oluti on was used in the exte rnal epp li­
c e ti on then ~as reouire d f or inj ect i on . Appr oximete l y 400 cc . . of the 
s o lution was used in tr ee ting externe.ll y the .be.cks of 14 ce_ttle carry­
ing a t otal of 317 grubs. 

We lls (311) in 1940 published directions for t he use of derris and 
cube vrash e s in the c ontrol of catt l e gru·b s. The powde r, so2p, and 
water ar e mixed in the following p r oporti ons: 11ve.te r, 1 ge llon; cube 
o r derris powder (5 percent r otenone), 1 2 ounces; soap, 2 ounces. One 
g2 l lon of the wash is sufficient t o treet the becks of 12 t o 16 adult 
c2t tl e , depending on hom l ong end h ow thick the heir is. 

Wells and_ Schroeder ( 313) in 1939 r eported on the effectiven es s 
of derris ~eshes on cett l e g r u·bs . '"Ve.shes consist ing of 8 .snd 12 
ounces of derris per gallon of water, p l us 4 ounces .of soap, apuli ed 
at the rate· of 1/3 qu2rt per crn ime l, are l ess toxic to Hypod.e rma bov is 
than to H. linea tum. In . the f 0rrnE' r species the third ins tars vrre r e 
more resistant to t he washes the n 17iTere t he secorid ins te.rs ,..,ht l e ')\Ti th 
the latte r speci e s the r e v e r se "PES true~ Hand n:1.bbin:; o f t he backs 
o f the an1.me ls after e.up li ce t i on of t he insectic ide ",ra.s more e ffective 
in killing _g. lineatum lervae then. w&s brush rubb i ng, but in tr eating 
~.nLn2ls infes ted -r.vith H. bovis t he l2tt e r me t hod 'JlTas just as effective 
as t he form·e r. 

The Un ited.- Stetes Department of Ag r iculture, Bureau of Anime.l 
Industry (281) in 1940 stated thEt experimen tel wor k ~as continued with 
'l!ITeshes con te.ining derris povrd e r end cube powd e r to determine the ir 
value and r e l e ti ve effective nes s 2 s l 2 rvi cides for 'the common speci es 
of ox we rbles ( Hynod.erme lineatum). The '1Tashes vrer e nrepe.red j u s t befo r e 
2pu li Ce ti on 2nd consist ed of ,..,arm vrra t er, soe.p, 2.nd d e rri s or cube po'l'7der. 
The soap , usue lly in flek e form, ,'!e.s ad_ded to the r•er::i "'c. t e r in the 
proportion o f 4 ounce s t o a gellon, end · the derris or cube powd e r in 12 
or 16 ounc es per gel l on. Ab out 1 pin t of w~sh ~cs app li e d a long t he 
beck of eech enimel treated . The liauid 11'TcS then sp r eed. even l y over 
the ba ck and sides end into t he heir coat 1.ri t h en ordinar y scrub b r ush . 
Th e experimen t21 c2_ t tle '!'Tere located in r;rexa s, tfo,r-r Mexico, Co l orado, 
and Mi ssouri ·. They "'ere i nfested. with g r ubs of H. lineetum. Grubs of 
H. ·bovis Deg. -rrere not f ound in env of the ce.ttle. The cettle wer e 
treated ilhen a;rub openin~s began t o enpea r in th~ ir sk ins . Derris and 
cube ponders ner e eriu2ll;v effective as l arvi cides f or ti,B t tle g rubs . 
The poryders c ont2ining 4 percent of r otenone , used in the pioportion of 
1 2 ounces t o c g2ll on , '"'E>rc as effective in killing g:ru·bs in situ es 
th ose containing 5 percent, Q~en us ed in the p r o or ti on of 16 ounces to 
e gellon, but the former ~es not so effective es the letter in killihg 
grubs thet c2,,,e up after treetnien t ·~•es ep-pli ed . I n most ces s more than 
one treetmcnt =es necessary to e r 2d.ice te the grubs . Some treetn nts 
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e r e applied ~hen the ou t s i de te. e rature me s a s l on cs 20° . , b 
e lthough the c2 tt l e ue r e expo s d t o col d , incl e ent ~e2 her, no inju ry 

es d e t ec tabl e . 

The United Sta.t e s Depe.rtment o f Agr icultur e , Bur eeu o f En t ::imo l o y 
a n P l 2nt Que. r antin e {297) in 1941 call ed 2t+ en ti on t o ~e u r esence o: 
b o t h the common ana t he no rther n cattle g r u ·bs i n no rthe r n o l or ~do end 
ac r os s yomin~ , Pnd t o e demon s t r etion o f t he i r c ontr ol ~ith c e ~esh 
at a r anch n ea r Parkman , Wyo . It nas p l ann ed t o tree t e.bout 15, 000 hec?. d 
o f r a ng e catt l e f or ·cattl e- g rub contr ol. 

Hyu ode r .e. sp . 

In Decembe r 1916, ·Lemm errs and Frye r a.ppl i ed f or c e r t ain Bri ti f. ( 17~) 
2nd ·Germe.n (]:?6, 177) pate nt s cov e ring the· u s e as · i nsec ti c i de s o f _ o=. ~ 
and e xt r act of Tephr osia, parti91!a rly men ti oning ! • ·voge l ii . e 
pate~ t e e s ste.ted thGt the pur p ose o f the - invention ~e. s t o p r ovide 
i mp r ove d mea.ris f o r - the cles tru.ct i on of i ns e cts, ve rmi n, 2n d. s i ilar ara-

·si t es of ~2ri ous e.hime.l s and p l a n t s, such means b e ing suita bl e fo r r eedy 
us e as 2~ in s ec ti cide pG>wd e r or ,rrash f or sp r 2ying up on n lants, tr ee s, a n 
o th e r veg e ta·bl e gr o~ th, and upon s oil, ?-nd a s a sµ eep d ip, a ca l e 
d r e s s ing , or a wash f or animal s , wh e r eby the p 2r 2sitic pest could be 
d es t r oyed ··ri thout i njury t o · t he p l an t or 2ni-ma l life . In 1917 Le en s 
e.nd Fryer (174 , 175) ap _ li ed .'for - .2 nd we r e· gr 2nted Unit ed State s ua €'. s 
c ove ring the same inven ti on. 

Bi shopp , Le.ake , and We l ls (30 ) i~ 1922 s~ated that e. sing l e e u li­
ca t i on of derri s in s oe.p . ' "\"Tet er app l i ed 1:' i t h e b r u sh t o t e be.cks o f 
infe s t ed. anima l s killed 2lmos t 100 pe rce nt of Hy:p oder ma l2rvae . 

Well s , Bi shopp , a nd. L22ke ( 312) in 1922 r ep or t ed t h e t e n oin t e n 
~ons i s ti ng of 1 p 2r t of de rr is t o 2 parts of yase l ine, e p l i ed o 
1;7a r ·bl e ho l e s in the be..ck s o f cattle , "E' S es .e ffe c tive es an v o t he r 
ma ter i e l us e d in t h is na y . Five aa.,rs 2fte r tr ee. t me. t e l l g r u s T"Te r e 
f ound t o have b e en k i l l ed 2n~ t h c0nditi on o f t h e vsts =2s ve r y satis­
fact or y . A ,..,ash c onsistins of 1 poun of derris , 4 ou n ces o s o2p , e..n 
1 ga llon o f ~ate r , a pp l i ed once ,...i t h e b ru$h t o th e back s o f infe t ed 
ca tt l e , ki lled p rac t ical l y e ll .gr ubs . 

Had en(l30 ) in 1933 r e f e rr ed t ~ th ki l iin of -"----­
. by t he e..pp li ca ti on o f de rris t o t he . ,;-:rerbl e, ho l s . 

Bishopp , t ~ake , a na tiT ll s ( 31) in 1929 r·epor t ed _t he· t or 
trol of ca t t l e' ~ r ubs in t he backs of~ t t l e.n o i n t m n 
po, de r ed de rri s r oo t, 1 p r t , and pe tr ol eur, , 10 pa r s 
r esults . Ffne derris po,... e r r:>c>s ve r y fe t i ve . As e •·ash , 
poi.,.,d "r 1 pou nd , rna t r 1 llon ,. and - oap 2 ounc s b ri skly r 
n ith 2 brus~ Pve F 100--p e r cen t k i 1 in many 2se • pound 
po~a e r i s u f f i c i en t f or en r e l e p li e i on o h e k o 
25 heed of ca t t l e . 

'"' n­
of 
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Bishopp , 1 2.ake, Wells 2.na. Peters (32 ) i n 1930 r e:9ort ed th2t ex­
c.e llent r esults wpr e obtained in tests me.de egEins t Hypode rma l erve e 
in the becks of c2tt l e ·by the use of powderecl cube r oo t·~-po, . .rde r cd 
derris r oo t, derris extra ct in kaolin, de rris r esins tn pctrol2tum, 
and e p r opri e t2ry der ris-extract dintmen t. No t oxic e ffe cts on t~e 
cettl e e r e to be expected f r om derris p r oduc t s 2nd t hey do no t seem 
t o in jur e the skin. Derris p o~der fro~ which the r ot enone hed been 
per ti a ll;v extr2c t ed with e ther k ill ed 33 percen t of t he gr ubs, i n­
dicating t h2.t the o t he r constituen ts have in s6ct icide l value . Kao l ir. 
conteining no t less then 2 percen t of r ot en Jne g2.ve a l most a compl ete 
kill. 

Bishopp (28) in 1941 reported that, f or k il l ing c2ttl e grubs , 
derri s po,:vder should ob ta,in e t lees t 1 p e rcent of r ot en one and 
sh ould be gr ound fin e enough t o e.11 0\rr 90 percent of it t o pass thr ough 
2 200-mesh s i eve. Al thou;h Ep'!)erentl;v not so eff ective as gr ound derris 
r oo t, cert2in po~de rs t o mhi ch fr om 1 to 2 percen t of r ot enone or a 
p r oporti one t e emoun t of derri s extract h2..d been p r operl y 2.dded wer e 
s2tisfactory. A v:rash cons isting of derris powder 1 pound, 1I12.t er 1 
gallon, and soe~ 2 ounces , brisk l v r ubbed in ~ith a brush, ~ave a 
1 00-p ercent k ill in meny c2. se s. 

1'he U'nit ed Ste tes Dep2 rtment of Agriculture, Bureeu of Entomol ogy 
(282 ) in 1923 r epo rted the 111 ork of Btshopp e t 21. Ove r 98 percen t of 
the grubs can be ki ll ed '"i th 2 gener e l apnli cat i on of po,rdered derr i s 
r oo t t o t he ba.cks of cattle . A v.r2 sh con s istinP.; of 1 pound of derris , 
4 ounce s of soap , 2.nd 1 gell on of w2 t er e. ls o ge ve 2 k ill above 96 
percent. An ointmen t co~sisting of 1 p? rt of der ri s end 5 parts of 
ve se l i ne g2.ve e l mos t 100- p ercent ~ill mhen the materiel ~as n r essed (283J 
into each ho le. The s2me . Bureeu/in 1927 r enorted t h2 t t es ts ~ith 
insecticides 2.g2. ins t cettle gfub s in Virginia indicat ed th2 t p ot7der ed 
d e rris r oot ,..,ill g ive a hi gh percen t age of k il l i f 2.pplied end brushed 
in a t intervels of 2bout 20 de ys . Tte Bur eau (284) i n 1929 r ef e rred 
t o experirnen tel ,nark done rri t h insec ticide s ePp li ed t o the ·becks of 
cettle, special att enti on being g iven t o r ot enone and o t her meterials 
ex tracted .from derris r oo t. The r eport stet ed that t hese insecti-
cides shoVT high t oxi city t o c2tt l e gr ubs end can undoubtedl y be 
d evel oped t o e point ,..,her e they cc=n be extensi ve l ;v used in control 
"'·O rk . I n 1930 the Bureau r eported thc?t 2 or mor e ounces of derris 
po"'i'der per 2n i~e l er e ne cesscry if the entire back of ee.ch 2.nimal is 
t o be treated. The Bur eEu ( 286 ) in 1931 steted th2t d erri s 2nd its 
a.eri v2ti ves Fppee r ed t o be t he most nr orn i sing ins ec ticides f or t ~1e 
con tr ol of cettle grubs, p2.rt i cul2rly 2.s the r e i s no danger of ( 288 ) 
po iBonin,!s live s t ock ,~,i th t hem . In 1933 t he Bureau/ :re·.::- orted t h~ t --
vari ous ins ec ticides fo r k illing the grubs in the backs of catt l e 
by h2nd 2pp lic2 tion hed been tested . Rotenone, in comb inat i on ~ith 
benz ol, n2s found t o be h i ghl y eff ici en t. One- half gm. of r ot none 
~2s d i ssolved in 100 cc . of benzol , end 2.ppr oximetel y 1 cc. of the 
~ ixtu r e ~es injected tnto t ~e apeninb of e2ch cyst . This method of 
tr ea t ment is r el 2tivel y fest , es cornpe r cd "'7ith any other trea t men t 
Epnli~d t o grubs ind ividua lly . 

W2 rrle end Buckl e (307) in 1 933 r e fer r ed to t he derris ~Esh 
r ecornmend.ed by ~ell s , Bi shonp , anr Leek: €' in 1922 for killing Hyn oderrna 
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lervee in the backs of ce l e . 

iv'lecDougell (185,186) 1in 1924 r eporten tes . s ~ h c pr:nr:.et2r:, 
p r ep a r at i on of derr is . Any scab and ~2tted hai o sc1ring he exi 
ho l e of the l a rve in the skin ~es cl eared a . ay befor e he dressir.g 
~es applied . One ounce of derris t o 1 i. eri?l ot12. r ~f =a e r Y-illed 
86 percent , and 1 ounce· t o 1 pint kill ed 94 pe rcent f he ,.,.,er'clE:s . 
N0 injuri ous e ffects at t ended 2ny of the cat l e d r essed. .. · n derris 
and there "eS no discomfo rt to the hends of the d r esse r . · ac 0c1.sa ll 
( 1 87) in 1928 r e ortPd that tvo dressi ~es of service aseins Eypo-
de r ma l a r vae , tes t ed in Sootl end in 1927 , ave r aged good r esul s. : ~e 
first vr2.s one i n g r ea t f avo r i n DenmErk, viz., Hypoder e oil: -:~is 
c o sts 5 ounds pe r ~all on , but a little goes a .l ong rra~, . ~t as 
injected by means of a syringe et the opening into the var ble , hes 
h o l e be ing first cleared . Three or 4 days l ater the treated ~2 r bla_s _ __ ~, 
,r.re r e ex2mined End the l a rva e ne r e/out . ile T-!ypoder!'12 oil 6 i"l n,, t ' 
d o 211 th e 2d.v rtis ements claimed fo r it, it can ·ce r e c J ended . 
was mos t successful c ?cinst the youngerle r vee . Lest- sta e larva e 
we r e much mo r e d i ffi cult t o k ill. Tree te cl ce t. tl E: did not s· f e r i n 
h e a lth , end there w2s no fal ling out of ha~ r . iec o gc: 11, ( 188) 
in 1930 r eport ed. th2t Kur- Me nge 2.t 1 ounce pe r i mp .'." riel quart of 
~e t e r k i lle d 86 percen t of Hvoode r ~e l a rvae i n the backs of Ce l e , 

- -~---
end e t t wice this c oncentrc:ti on k illed 95 pe r cent . 

MacDougall (189) in 1931 r eported on the ce~pai gn a~eins ox­
var b l e flies in Scotlanr in 1930 . Th(:; fol l o,...,in .e; derri s n r epera i :::m s 
n e r e effect ive ae eins t the l arva~ : iOlvo oder 1 1ound , s ot ,ap 
1/4 nound, \·,E-ter 1 i rnueri e l ga ll on; , a r l e Fly Po·" .e r 1 pound end (~ 
wa t er 1 imperi2l ga llon . I n 1932 he/ r orted that · n S o tland 1n 
1 931 three differ ent kinrs of <l r ess i ng, ere te sted, vi~ . : P 0lvo soft 
soe.p es in 193O ~ . a rble Fl :v Po1.'7der ( i th the soa e lree J i n ) ro ore ed 
encl needing onl ~: the act.rlit i on of '""c t e r)~ Fnd 2 lioui erri pre 2r2 i on . 
The fi r st t 111 0 "'ere v r- ry successful. \1a cDou all ( 19 1) i n 1o34 r enor ed 
t e sts on con tro 1 ·"o rk in S o tl2nrl ·•i h th r:- fo l lov1 in2: p r ou r ie Fr , er r is 
proaucts : Bovider e oil, Coo er's 1 prbl e ~l ~ Ointmen , C00 er' ~2rble 
Fly Pov1d er, Co0pe r I s Ce t t l "::e h , end P 0l v0 . .Jin t, - h r ee p,- r ce 1 t 
of the '"crbl es "'er e k i lled 8 0.2ys; ef t e r he e . lice. ti·), o-r P •1l o ,., d e r 
soap ,..,ash cont2 ining de rris p on•der 1 pound , s o ft soc"p 1 /4 no' nd , a 
mete r 1 irnn e riel gE ll on, et the r Ft of ~/4 ge llon per e ni e l , ~he 
c ost of rnat c ri Pl i"as ebout 2 cents p e r Fn imel , r cppli.? i 0n, en·. ~.e 
t o tel cost ·Tas 2bout 25 cents per anima l fo r 4 P n li c-? ~· on . : e s ~ 

vr e r e a l s o mc>de ,··i th ub o d r . Us in • h _ r op:>rti ns 1/-± uo i o:f 
t he p017:der t o 1 imp ri a l ~ellon of ,·,p t e , 43 '7 Fr bl ~ ,... r d r essed e 
on ex-?minFti on , 25 l e rveC' :--e r e deed , 5 ., r f' alive , enc 13 '.lrs in 
b e ing soue z ed out . Usin 1/ 2 oun of th~ ,) .. d r o 1 i7 rie l ?1-
l on of ~tr , 42 1 r~a " r e tr 2 d end o~ r xemine i - n ~ lPrva 
"e r e d eed , 1 mes t> liv , e nn 11 bur t in in .:-· , q rez . o 

'121 t on ( 30_4) in 
o intment 1 r r r (1 e c 
he b( n med f or th, 
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Fi e l d ( 88 ) i n 1926 r e-p orted t h a t t :i.e d e r r i s p r oau c t Kur mc n e , 
1, oun ce t o. a n i mp e r i ? l que rt o f w2 t e r , k illed 86 p e r ce nt of !!,zp~­
der J11e l e r vee , , a nd 2.t 2 ounce s µ e r quart i.t k .illed 95 p e r cent . Cat­
t l e dr e·ssed ,."' i t h Kurme nge suf fe r e r_ n o i n j uri ous e f fect . · 

Bli eck end Beude t ( 33 ) i n 1 927 r evi e wed the no r k of Bi shopp e t 
e.l. ( 29 ) on d.e rr i s 2.ga i ns t ox ,-·e r bl e s. 

Le yn en (180) i n 1928 r ep ort ed the t the " Comm i ss i on Holland a ise 
du V2rr on 11 r e commended t h e u s e of a.erri s p owd e r fo r d e s t r ')yi ng 
HyPoder ma l a rvae , a s r e c omme nde d by Bi shopp et e l. ( 29 ) in 1926 . 

!Je t ce.lf a nd Flint (202 ) in 1928 r e c omm e nded derr i s 2s a "7ash 
f o r k i llihg ox 1ra rble s inthe ba cks of c2 t t l e . 

C. H. Ri che r dson ( 2.38) i n 1928 ,in e. r evi e ," o f i s e c t ici de s, 
s te. t ea. the t derri s had g iven excell en t r esul t s in t he c ontrol o f 
c e.ttl e .gr u.·b s. 

We r burt on ( 306) in 1929 r e f e rr ed t o t he e.ct i on o f t h e Le2 the r ­
s e lle r s I Compeny i n e.ppo in ting a commi t t e e t o c ons ider t he VJh ol e 
questi on of t h e war bl e fl y on ce ttl e , a nd t h i s comm i t t e e ' s r e c om­
mendat i on of a d erri s soep wa sh , cons i s ti nf- of 1 p ound o f po~d e r ed 
d e rris r oo t , 1/ 4 pou nd of soft s oep , end 1 imperi a l gel l on of wa t e r . 

Gau t ( 99) in 1929 outlined a p l an t o k ill e ll war b l e s i n cat tl e 
within c. g i ve n e.r ea o f TT:!or ce st e r shire Co\lnty , Eng l a nd , ·b:r the u se ' 
o f 2 v>e.sh me.de a ccord i ng t o t he f oll o"'' i n~ f or mulc : St e.nd.Er dized 
d e rri s p 01.1d e r, 1 p ound ; s o ft s oap , 1/ 4 pound. ; 2nd '77et e r , 1 i mperie..l 
ge llon . 

Ge.ut 2 nd 1;:e 1 t on (103 , 104) i n 1929 r eDort ed t he t t h e u s e of a 
d erri s- s o;::p 1<1e sh med.e ~ o.rling. _ _t_o__.a fo r m~la r e coITJJT1 en d e d by Bi shopp / gave 
et a l./p r onounced success e ge i n s t ox 10.rc: r b l e s end '"es , moreov e r, a 
-fo ol-p r oof r emedy. I t ,;;res me.de up es f o l lo 1"!s : P o l v o (derri s powd er) 
1 pound , soft s oep 1/ 4 p ound , vre.t fl r 1 i mperi2l g e llon . The s of t • 
s oep ,pas b oile d in abou t 1 oua r t o f ,-,;,a t r. Afte r cooling somewha t 
it wes 6 r ea.ue lly p our ed on the dr y p owd e r t h e t h2d b een p r evi ous l y 
p l ace d i n 2 sme ll bucke t or cen, end mi xed by mee.ns of a "'ood en 
s tirr er in t o t he c on s i stency of '.!lu d ; en ou ,-:;h c ol d wa t e r \"'as t hen 
~do.ea. t o mal~e up 1 .ge llon o f '."ash . I t "'re s apu l i e d mi t h a s of t 
c l o t h , v.rett ins the 1'72.r b l e l ump s t ho r ough l y . The 1"'ash shou l d be 
fr equ en tly e g ite t ed t o p r e vent sed. i men t e t i on. l?e r b l e Fl y Oi ntmen t, 
e. d e rri s p r oduct m2de by Coop e r , McDou e;e 11, 2nd Roberts on, Be rkhem s t e d , 
Ern; l an~ , £;eve c> 100- p er ce nt k ill vrh en f o r ce d into e ve r ,, rr.:r2r b l e ho l e . 

G-aut (100 ) in 1930 r eporte n on exp erimen t s ith d e r ri s a.~a in s t 
the ox mar b l e fl y in Wor cest e r shire Coun t y , En.e:;l e nd . The in sec ticide 
~es s t e.nda r diz e d d erri s pord e r (P olvo), use d e ccor d in6 t o the f or mul a 
o f Bishapu ' se t e l. ( 30 ). Rep l i e s t o a que s ti onna ire ihdice t en t ha t 
2 32 ou t o f 244 f e rme r -;-c0~s i Ger ed the t the d erris- s oep ,~ash hed b en 
s at i sfe.ct or y f o r k illinl": ,.-,2 r b l es . Tes t s in 1930 i nct.iceted t heta ha l f ­
str en? t h ~ash a ve 100- ~e r c en t k ill o f w2 r b l e s 2 t each of t he 4 e p li­
ce ti ons . Exp r imen ts ha v e p r oved t h& t bo th the full- tr n th end 
h2 lf- s tr ene; t h '1'7/?..Shes , us e d 28 days enc1 56 days a ft e r p r epc> r a ti on , a r e 
jus t as e ffe ctive as fr e sh l y made ma t eri a l. 
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G2ut (101) in 1931 reviewed t he re sults QT tes sin 1928- 31 in 
the S3..me county. The derris-soap ash (P ol vo 1/2 1 . , s 0f soa 1/ 4 
lb., a nd weter 1 imp. ga l.) as used successful. in 15 areas, oh 
more than 10,000 head of ettle on nearly 500 far s. e (102) in 
1936 called attenti on t o h is p r evi ous (101) report on derris mas. 
and recommended its appli~ation ith a 1-gal l on sh ort- pouted 2tering 
can. 

Davies (68) in 1930 -described tes ts ith four derris o ders an 
two derris so~uti on s f or the contrql of ~ypoderm~ larvae in orth 
Wales. When it was used as a wash, der r is po,ajer r o three of ~e 
s ources nr oved highly toxic to warble fly larvae under criticel, 
~eneral, and ordinary farm condition~. The po der as a n lied, 2cc0rd­
ing t o the f ormula of Bishopp et al. (_}Q_) . The ash evidentl , ~ill 
~ot retain its t oxicity if kept more than a day or so after it is 
prepared. Four mon thly dre~sings we~e p r oved t o be necessary . t 
was est i mated that 1 pound of derris nowder is sufficient t o provide 
a wash f or 4 monthly dressings f or 20 o 25 infest~d cattle . 

Fulmer (90) in 1930 rep orted .t h?t larvae of the arble fl , ere 
amenable to derris . 

Hollstein (141 , 142) in 1930 described tests mith Kur- Mange, a 
po~der containing dried sodi s oan , borax, uri....~novm c ~nstitue ts, end 
r otenone extracted from Derris ellin tica . Tfl.en u se0 at he rate of 
10 g:n. pe r 200 cc . it \as useful f r comba tin e: wcrble fl larvae 
when e.ppli t>d b,1 injection . Kur- '.,iia.nge at 31 gm . to 550 cc . o ater 
killed 95 peFc·ent J f the lervae in te ts made in England . ooper' s 
~arbl e Fly Salve (Dasselfliegensalbe) is useful f or combatin~ arble 
fly larvae when app lied by injecti on . 

Jen sen (1 52) in 1930 menti oned derris extra ct as one of the 
p r eferred p eparations for the tr ea t ment of c2 tle grubs in J tlan . 

The .University Colle e of orth ales , Depertmen of Agric ure 
(219); in 1930 stated_ that i n Gr ee t Brita in t he 2nnuel l oss caused t: 
warbl e holes in hides is estimated t o be more tha n 500,000 oun s 
sterling . A derri s wesh made accordin t o the f or ule o f isho u 
e t a l. (29 ) is rec.ommended .. 

Sch\"erdt (248) in 1930 r e orte thet Kur-'ian e and 0oper 1 s "'i,: r 1 
Salve (der ris pr :pa.rations) me~e found t o be inc nv ni nt in h rec> -
ment of ~arbles, a lthoueh in the hend of en~ eri enced men su iell. 
2 vet erina ria n, they could be used ith fev or Fb l e rs 1 

The Unit d Ste t e ena rtl"'len t of A ric 1 r in e rel e e 

r e s on I✓-:::>y 25 , 1930 , re> ort a that cub i fa e l t C' c tl 
Th derris end cube r oo p o ..,de rs he no unf2v-)rabl ef t 0n 
end h?ir of t h enim ls t t end er no p rt ic l .r r 1 · 
h nee a r , c f e t o u A n li eti ) of th e OTTd rs " rvel 
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killed most o f the grubs . From t i.,110 to four tre2tments were r eouired. 

An enonymous (1) ~iter in 1931 r eviewed c report in the York­
s h ire P ost by R. C.-Ge.ut, Agricu ltu r 2 l 0rgeniz er for Worceste rsh ire, 
Eng l and , on t he value of derris i n combating ox rn2 r b l es . About 10, 000 
hee d of cFttle "Tere dressed 4 times '7i t h a p reper2tion me.de eccording 
to the Bishoup et al. (29) formule.. The fin e p2 rticl es carried i n the 
s oepy ,,,.e s h during dressing e ffective l y p l ug the brec?thing holes of the 
g rubs, causing dee th by suffoca ti on. There is thus a dual action , 
~hich makes a 100-percent ki ll possibl e. The ~ash should therefor e be 
kept ~ell agiteted by mea ns of the cl o t h end hand so th2 t lit t l e or no 
11 mud 11 remeins e t the bottom of the vessel "iThen the li quid hes been u ed 
up. 

An 2nonymous (~) ~riter r eported in 1931 th2t tests made on one 
2n imal with 'the "Derrifluid" of Trapper showed good effect on Hypodermp. 
12.rvae ,rhen the materie l 'i'Tes injected, but p oo r r esul ts fr om exter nel 
apDlic2tion. The inj ecti on ':'72S ea s y and without h2rmful e.fter effects. 

Comp t on (60) in 1931 seve en account of an e re.di catinn cem-02.i gn 
cerried on in Illinois, 1~i th Gusan :) l, a p r op ri e tary derris extract 
o intmen t. The tree tmen t ,,.,r_s sta rt e d E"bou t Febr ua r y 20 2nd was given 
et 30- dcy intervels until ebout the first of Jul y . It' i s· est i mEted 
th2t this tree tmen:t r educed the ox we. r .b l e . opul e tion 66 percent . 

Tte lvlin istrv of Agricul t u. r e end. Fisheries of Gree t Britain (124) 
in 1931 es timat ed t he ennuc? l l oss &n Grer-t Brita in fr om hides demeged 
by "''e r b l es et more then 500 , 000 pounds sterling . Prepar ations o f derris 
ro o t ·,.,e r e v e r y e f fective i n destr oying '1 erble l a rvae. T•110 p r opri etc?ry 
derris p r epa r 2 ti on mere use d--(1) e n ointmen t, end (2) e ~ash prepe r e d 
f r om e por.rde r ? old e.s e.n ins e cticide . It ''72.~ c l e imed thet bo t h the 
o intmen t 2nd the ne.sh , mhe n ce.refully app lied, '"'ould ki ll -practically 
e ll the meture or meturing we rbles et a. c os t in meteric=l s of e.bout 1 
pennv per heed. f or the f our epplic2 tions. No harmful effects t o the 
ce t tle r:e r e r e c or ded. 1Tfuen the o intm ent is used ee ch '"c? rbl e ho l e must 
be l oceted end treated ef t er beins freed f r om hair. The vrash is more 
convenient to e!)p l y, es it is on l v necessErv t o l ocete the smel l ings 
end then libere lly net eech one mith e s of t c l oth s t eeped in the 
p r epe r e. ti on. 

Zeubzer (330) i nE31 r eport ed on wa r b l e fly control in Beveria. 
Mechenic2 l r emoval hes g iven bett e r r esults tha n 2ny o t her method, 
includ i ng HyPod e r mo l, e lerge l y us ed salve con tai ning peradichloro­
benzene, der ris, and l aur e l oil. 

The Un i versity College of North Wal es, Depertment of Agricultur e 
( 220 ) in 1931 r epeated its r ecornrnend2t i ons of 1930 fo r Pe r ble fly 
con trol by meens o f derris. 

Reisinger ( 236 ) in 1931 r ecommended the foll or-1.ng proprietary 
derris pvoducts f ·:ff ,,...,c?rb l e control: Coo:per 1 s Sc?lve, Derrifluid, 
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Hyo ode rmo 1, and Kur-lfange . 

An Enon vmous. (~) . ri t e r in 1932 e.eve en eccoun t of en exhibit 
2 t the Roye l Dublin Shovr ·by t he Educe t i one 1 Secti on of the Irish 
F r ee Ste.te Dep2r tmen t o f Agr i cultur e , shor:ing t he cla . ege o hides 
ceused by r,'e r bles . Samp l es o f derri s ·r oo t, derr::. s O':""der , er2d. t he 
a.e rri s vrash r eedy f or use aga i nst ox m2 r bles "'ere sh'J"'Tl by 
r ep r esent e ti ves of Coop e r, -Ac.cDoug2ll end Co ., "'i the s 
dre8d t he ~ar b l e fly. The ,erble d r eads derris p'.Jvrder. 
him . 11 

Ccmpbell ( 50 ) in 1932 r e vi e'ljUed unpublished r·o rk f .,.ell s , =!: J 
tested r o tenone for t he contr ol o f t he COII1I)10n cettl e ~r ub . " e e ~ lied 
t o t he bac~ s of infested cet tl e dusts containing 0 . 5 o. 2 . 0 percen 
of r o t enone and co ttonseed oil con t eining 0 . 5 percen t of r ote~ one . 
Bes t r esult s 1~1ere obtained vr i th the l atter mixture , 94 pe :r:- cen of 
the grubs bei.ng ki lle d i n e meek . The dusts killed cbout 75·p e r en • 
We lls concluded theit t hor oughness o f 2np lic2. ti on is m r e imp ortFn 
than t he per cent2ge of r o tenone in the mi.x t u re. 

De.vies and J on e s ( 69 ) i n 1932 compared the e f fec ti veness of de ri. 
..r2sh (1 _l b . derris pom.de r, 1/ 4 l b . s of t soep, 1 i mp . ge l. neter) e. 
cube wash f or the c ontro l of ox w2 r bl es . I n critice l test her e e 
''le.sh of cu·be-roo t -po · de r nes used e t t he strength of 1 pound o c be 
r oot per ga llon e. lOG-p ercen t kil l was obteined . At 1/ 4 pound per 
g2llon a f e,.., v•a r b l es r emeined alive . Dry derris u o•·•de r gave a k ill 
of 95 .1 per cen t an~ the ·a.erris ...-:resl e kil l of 100 per cent . 

Gotze (122 ) in 1932 r ecommended susµensi ons of derris i n soap 
so l ut i on es by far the mos t sui t ebl e mE~ns o f treetinz ~~rble fly 
l ervee . One kg . o f finelv g r ound r oo t of Derri s me.leccensis r-2s 
s t e eped in 9 li t e rs o f c ol d ''7e t e r f qr 24 h ours , \"i th f r eouen t sheking . 
Just befor e us e , 2 s ol uti on a f ~50 m. o f s oft soa~ in 1 lier of 
,.,..,at e r was edoed . T'n e n :xtur t': ,..,2 f no t filt e red . ecomu osi ti on ook 
p l ace aft er e·bout a ~eek . Thi s mi ~tur e ,e.s . ruqbed th t")ug' ly on 
the enimel 1 s beck and r ep e2 t ed c fter 2 or 3 de .s . Each cpnli a ion 
r e qui r ed ebout 250 cc . o f th e s oluti on . No harmful effect on the 
Pni~a l s wer e n o t ed . The c ontro l . as said t o beg - p ercent . 

The Den2rtment o f Agriculture of t he Iris~1 Fr e Stete (14 ) 
1 932 de scri .. bed exp e riments mede in Irelend in 1930 2nd 1q31 i h _ o lvo 
( ordina ry onder ed de rris r oo t) for the c ontrol o. ox ~er l e . It 
we s r e c omme nded in nre f er e nce t o Ka tad lle !:lhd o. per I s ry2r l e Fl·, 
P o~der, but s o f t s ocn mus t b e us ed e l o ng , ith it . Te ts ere ~1 o 
d e scribe ~itl Ketekilla , Par ~~rad, o ue r 1 der , 
Coo er 1 s Cattl e nd e rble 2 h, encl ,rnp er 1 s nt . 

Th e Isle of lv1 c>n Boe r d o f A r i cultur e ( 149) in 19~ 
th e r octr ol o f the nx we r 1 fly . Ee f .r enc 
shi r e Exp rim nts on th antr a l of t~is ins 
,,..a on s i d e r d t o b ol vo o,··de r 1 oun 
2 i rnperie l , llon ~. 

(\ 
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~urschner (164) in 193l r eport ed the- ' p r oceedings of t he s ixth 
mee ting on wcr·b.l e fl ~{ c ontrol h eld .&t the Ge rrnen lHnistry of Agri-

. culture. It 1:7as stated th2't _infestc.ti ons· occur r ed onl y in ce r tain 
r egion s o f Germany, thPt v c:.ri ous l 2 rvi c i clc:l substences I including 
derris, ~ere available, anJ the t mechenic~l r emovel could also be 
res orted t a, 

The Unit ed Sta~e s Depcrtment of CornJT1erce, Bure2u of FoTeign 
and Domes ,tic .Comme rct;:i (298) in 1932 publishe d informe ti on on :,2 r·b1 e 
fly ex termina tion in Germany tr2.nsmi tted by the America n c ommercia l 
attach§ in Be rlin, as f oll oTTs: 

. _A n ei::' m9 tho_d of combating warbl e fl y nes sugges t e d 
at the ·1a~ t -conference held in the Fade r 2l Ministry ·for 
Foodstuff s . A vete rinc:.ry j ourna l has n ow .aprff ove d this 
n en method r•hich has p r oved hi ghly efficient and ,·,hich 
is ·cqnstder.ed. ·t-o be easi e-r to . handle th2n ·the trec: tment 
Bi th r11 Ler.fug 11 o intme nt;· ,:-ri th ·gru·b sticks, · and by v2 ri ous 
othe r· m,ethods .- ·:The n.ew method consi s-ts of ·r ep·ee te'd t'!csh­
ing w,Lth. 2:.·solution o·f . tuba ·and d erris_ r oo t s:. 

'I' I ~ • , .,- • . . ' 
. ·. :'Th£ ,solution .w2-s· p r -epated. as f cfflows: ·one: thou.sand 

g_r&m.s; ·of , derr.'i s~ po,.,.de:r was s·oaked. i-n· 9000' cc. ·of it.re t er 
f o r 24 ·h-ours .during whi ch time ·the vrater ipas stirred 
repeeted:ly •. The· wa.ter s·oon assumed e milky eppe2 r ance • 

. A solu tioll. of 250 gm. of sof.t s oap in 1-, 000 cc-. · of "72. t er 
wa-s e.dded so •th2't a ·tota l · ouan ti ty o f 10· liters o f V'7e sh­
ing s oluti on were obtained from one kilogram derris p o1-

der. -Tl{~ _p owder is retc> in:ed, in th e s oluti on, ,..,hich has 
t o ·be sheke n up- f or use. The solution o.f . derris 2nd 
soap disi.n-tegr 2: tes e•fter e!J·out 1 week s o the.t · supn li e s 
Ce n be, prepe.red on~ y f or this period. The tre2 tm·e n t 
of cattle is very simpJ_.e and requires only e f ein minutes. 
The infected parts or'· th e ·back are ru·bbecl 1?i t h the hc: nd 

.' vrhi l e the soluti on is 2.pplied in sm2.ll quantities . It 
is n o t necessary to remove the hair. The individua l 
boils are fr e ed fr om crusts and. the bofls e.r e 1r.rc:shed 
care'fully. Animals thc:t e.re only slightly 2ffli cte d 

_will . r equire 150-200 cc. of t he s oluti on, ,·:hile · 1:1o r e 
serio\ts ceses v-rill require 300-400 -cc.. The wash ing 
i ~---repeet.~d e fte r 2 · o~. 3 dfiys . · On the average, . 
,2-:r:m r _ox imately 500 cc. of. solutioo , . ..,ill pe r equire d 

- f o r _eacn enirnal f or 2 · trea tments, s o the t 2bout 20 · 
hea.a. o f c2 ttl e can be tr ea t ed ,-, ith 1 k g . of derris 
:powder, 2:t 2 cost of ebout -20 p f enn i gs ver head. 

l Tni s trea tm ent . tnrned out t o ·be mor e effici ent 
then th2 t of e ny oth e r chemical prepe r ct i on t est e d f or 
this purpose. Bo th young and ol d g rubs 1ne r e k ill e d . 
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The destructi~n of old grubs could be ascerteined beyond 
doubt by thPLr ~oft conditi on efter about 3 aays. The 
app e2 rance of _fresh .grubs "JE S no t noticed· until e.bout 
4 ""eeks a ft.er the tr ea t ment. This effect ,12 s o bt2.ined 
only e.f t e r 2 doubl e tree> tmen t e. t · en in t.erval - nf 1 to 
3 deys e.na. only ,.,hen v ery finely ground derris ro ots 
'"er e us ed, but more than 90 p ercent control =as obteined 
with only one thor ough treetment. The results ob tained 
vri th s olutions . made fr om coarsely chopp ed ro ot ryere not 
neerl v s o good. 

The same Bureeu (299) in 1932 stated thet the W2rble Fly Com­
mittee of the LeF. thersellers' Company (170, 171), London, r eDorted 
th2 t ·experiments Mith derris preparation~ had be en con snicuously 
successful. 

According to the War·ble Fly Comrni ttee (170) in 1930, more than 
10,000 cet tle in Worcestershire, Engle.nd, weretre2ted '""ith the 
P olvo ']'Tesh. In 1932 the Leathersel.lers 1 Company (171) nublished 
informe.ti on on t e sts carried out at vari ous pl2ces in E;glcnd, Ire­
l and, an~ Scotle nd rluring 1931. Derris ~a s tried in the follo~ing 
fo rms: Dr y derris ~owder, derris-soap wash, Polvo, K2 takilla, 
Cooper 's Werble W2sh, 2nd Cooper's We.rbl e Powde-r. In northern Ire­
l e nd tests on 805 cattle sho ved tha t 99.5 percent of the qarbles 
were killed by f our EpPlicF.tions of the derris-soap _ ~esh (1 lb. 
P olvo, 1/4 lb. s oft soap, ~ imp. gal. ,~a t er). In t ests in 
Ca ern2rvonshir e dry derri s po,1der killed 98 percent of the 1'72.rbl es . 

Burton (46) in 1934, in 2. lecture on th e w2 rble fl y , r eferr ed 
t o ·t he conclusi on of the Leathers ellers I Werble Fly Cammi tt ee th2t 
a 'derris-soa:9 ,!!Tesh, a ppli ed t o the '"!E r .ble lumps ,;ri th e :fa.rly stiff 
b~ush ma s en economical, efficient, and p ractical ~a y of killing 
the grubs in the animal's back. 

Pettit (232) in 1932 described t he me thod of auplying Gusenol 
(a p r o~ri e t2ry derris p r oduct) to cattle f or the control of Hynoderma 
larvae . 

Tomsend (276) in 1932 gave directions f or the us e of derris 
powder again s t werbles as f olloi"Ts: Derri s 1/2 pound; soft s oap 1/4 
p ound , ,:ve t e r ·1 imper i el gallon, Epp li ed by ha nd ,:rr i th e cloth or brush · 
or 1:1ri th a.. squirt can. Its action is due t o the mild no ison it conte ins 
and t o the fin e particles stopping up the breathing h ol es of the grubs. 

B&ude t (18) in 1933 r evi e~ed the r esults of t ests by G~tze ~ith 
d erri s- s oep w2 sh and by Peter to control ox ,,rerbles. P e t er did no t 
ob tain so go od results fr om the us e of Cooper's Wa rbl e Poi"Tder as 
En glish authors descri'bed. 

Beude t and DeBoet (20) in 1933 r enorted on t he control of ox 
war bles with e wa t er extrac t of derris made by s ocki ng 1 k~ . of derris 
p omder containing 2 percen t of r ot enone in 9 lite r s of ete r f or 24 
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hours, af:ter ,. which 250 gm . of soft soap dissolved in 1 liter of '"eter 
was·edded. ))ie extrect mes pr.epar ·~d just prior to us • Ase. rule 
one app lLc.e tion r,p f> s1:1-ffi c i en t , but e. secone1. mede P. . f 8''1 deys later 
ensured the dee th of 211 t he l er:v2e . The mixture ,ve.s 1:1ell brushed 
onto the backs of the e.nimels, 5 to 14 fluid ounces ·beihg reouired 
f or each. An ointmen t of vaseline containing 2 percent of r o t enone 
e 1-s o ga-ve .excel l en.t r esults, the, h~ir e. r ound the V'erb l e hPving b E' en 
cu.t before._ its epplice~io.n. Ro,tenone d issolved in t he oil kill r-> n the 
l .arv2e, but the .r esultan t ir_rit'ation me.kes it unsatfsfectory in 
p r ectice. Mix tures of r o t enone with tur_pen·ti.ne ·also ceused. irri teti on 
and wer e not so effect ive . 

G~tz e (123) in 1933 r eported on the value of a number of p r o­
prietary der~is n r oducts f or the control of ox 1,e r bl es . P r oducts 
tested ~er e : Derrothe.n- emulsi on , Ludni g Meyer's oily preperati ons 
Nos. 2068 ena ~069, end three r o t enone or derris solutions sold by 
th e Chemische Fabrik Mari enfel de and designat ed IndiE-sine-rotenone­
Losuns , I nd i e.-r ot en one-L'c:isung, 2nd India-gese.mtextrekt-Losun~ . T1• 10 

ap nlicati ons of a produ ct cont2.ining 8 percent of rotenone diluted 
1: 50 kil-led 96.4 percen t of the ,,,ar bles. 

Guse-n o 1, a proprie ter v de r ri s ointment, ,r:e s rec orrimended for the 
control .of ox vre. rbles by t he Illinois Agricultural Exneriment Stetion 
( 145) .in ,_1933. 

Peters (231) in 1933 reported on warbl ·e contro l in Gen1any. One 
kg. o f Hne derris po,"Tder mes soaked in 9 liters of col d ... ,a t er for 24 
hours. To this wes a_dded 2.5 kg . of soep in 1 liter of weter. T•~o 
appli c2t i ons ~f this )'llixture killed ell vre r b l es i n the becks of cettle . 

-Remien (237) in 1~ 33 r eport ed on t he ve.lue of some p r op ri etery 
derris -o r odt1,c ts, including Derroth2n- emul s i on; I nd ie-r o t en onc-L":Ssung, 
I n<l.ie-~esc;Mtextre}-t-Losun~, ana · I ndi2- s ine-rotenone-Lo su..n,g , f or 
c on trolling Hypoder'Tle. l a rve.e in t he becks of cettle . All war·bles on 
e nimals w~shed twice ~ith an aqueous solution of 0 . 68 percent of 
rotenone and 2.5 pe rcent of so2µ r~ r ~ killed. 

Spoon ( 257) in 1933 repo rted thFt r o t enone -mes of gre2.t Value 
in the controlof cattle grµbs . 

The United. Stec"t es .Depe_r tmen t _of Agriculture, Bur ec1u of Anime..l 
Industry (280) in 1933 r ecommended · ~he u se of derris egainst ce ' tle 
grubs , stating the t animals infested can be effectively end safely 
tr e ted by the ovmer '"i th smell med i ce tea. rods ins er tea. in the "'er·---1e 
holes . This method c,Ppec?rs to be the most effective , r e.p id, End scfe 
so far devised for use by the oe.ttle O"mer . 0f e lerge number of 
fo r mule.s tested, the one the.t ge.ve t he best results ....,es : Gur:1 erebic 
6 d r 2ms, glue 2 d r ems, tenni c ecid poi:-rder 2 drams, der ri s :r,01·, e1_ r 1 
ounce, and enou gh water t o rneke c1 stiff pe..ste . This pat is t h n 
r o lled into th e form of rods. When p rop e rly us ed , the r ods e r e 100-
nercent effective in k il ling grubs. The ingredi ents are har~less t o 
cattle, ena the pre~a reti on is eesily standc?rdiz d . There a~p Prs t o 

-be little denger of spreeding infecti on fr o~ one l es i on or e nirn - 1 t o 
enother, e thing hich of ten occurs r•hen infe cted instrumen ts a r e u ced . 



- 64-

An 2n onymous (i) nri t e r in 1934 outlined n lc>n s f0r .,_,n 2ri'J 
f2r111ers t o combe t ,,...?. r b l e s in cet le ,...i ::!ihe derris- soc>p "·ash . 
In 19 32 Stevenson on Berrie I~lPnd treete ce tle .~v ;n~? everese 
o f 15 gr ubs per e ni""T12l, e ncl c:-s e result o f this tr ea e:it :ie 
ave r !?ge numb e r o f grubs ner eni el fell t 0 three i. 1033 . 

Acco rding t o Be r t e ls ( 14) e a e rri s s· i tcble or tree in e 
g r ubs shr1uld con t e in e. t lee~ 8 percen t of r o tenone . Geo r e~ 
Ne r e r e'1o rt ed in 1934 b. the use o f Delici2- e.sselol , P p r onri e t e r 
derris p r oduct. 

Helmi g (139) in 1934 r eported the resu lts of t e sts of th e f ol -
l o·- ing !)r on r ietery derri s products e.. . a.inst ox 1:"'arble s : err· sol , 
Derris- Viehv•2schpulver, Abdes sol, Rufus os . 99, 114, 2 14 , 228 , 314, 
Lienol, end Ger2petox-Feut2n. Abdesso l end Derri sol in 10-perce t 
so l ut i on ge ve the b est c ontrol, n2m el y , 93 t o 94 per cent . 

Beude t ( 19) in 1934 re vie . ed the r•o r k o f s ev er e 1 .-orke r s on :.e 
c ontrol of Cett l e g r ubs. P ete rs found t het excellent c ontr ol ,....e.s 
ob te.ined by the u se o f e derri s suspension "9 r ep2red t·· soe.kin6 1 k-:, . 
o f f inely gr ound derris in 9 lite r s of ~eter f or 24 h ours and ~e 
aading 250 ~m. of gr een so2n in 1 liter of ryet er. He r e co~~ended 
one epp licetion befor e the a nimels e r e p l aced in pest r e in he 
su rin6 end e. seconc'l p·~uli cet i on in 1 ey or Jun e . __ e first en'1l i cet i o 
k ill ed 97 . 6 perce nt o f the l e rvee . Remien ce ·ri ed out exnf'rimE'n s 
mi th seve ral 1:'J r ouri e t e ry r o t en one- c Jn te..in ing n r e:pF r E ti ns . ne, 
c on t 2in in~ Ell t he de~ris c onstituen ts excen t r o t en one , killeo 31 
p e rcent oi t he l e rvae; 96 t o 97- ~er ce;t c onir ol mas ob tei d ~en 
t he 10 nercen t of thE' n onretenone derris constituents ~er r es nt . 
Derris su snPn si ons nr epe r ed th e same es thos e u:, e d b , P t e r .ille 
98 . 6 t o 100 percent . o f the la rv2e . A r o t en0ne sus ensi n de cr· ce 
es e " sor t of ollo i d2 l so l ut i on " w2 s r pe r ed b . diss olvin ..,, ,., c> r s 
o f r o t en0r.e in 20 parts of n yridine, cddin~ 80 per so~ 2lcoh ol, 
and t nen e<l.cHn ~ this so luti on to 280 nerts o f a 2 . 5 - ercen soe, 
soluti on. The r o t none f.id n o t settle r-aui 'lv fr ~. this S'1 nsi Jn 
~hen distilled r~ t r mes us ed t o p r ~F r e the s o l uti on . 
n 2 r e ti on k illed 92 per cen t o f the l c rv2e on e tl 
Subcuteneous injecti on a f der r is ex rect in e ee l in 
l e rv2 c c{c'S •,ithout effe c • This o be c E'C t E'd t e.c: 
e r e not dependent on the bJdy ~lids of t h hJs t . jtz ot tainc 
s e tisf2c t or v c ont r ol of t h c 1 r u ~ i he so l i on o f r oe ~n 
in soybeF.n oil and elso =i t . e s1.1snension o derris in n r ) ri 2r · 
oils .r e 2r ed b;v Sche ri ng- Ke..hl eurn . 

B2ucl e t e nd DeBoer ( 21, 22 ) in 19 ~4 ob tein ~ 
ox 1-:a r b l s vri th derris' po . ..,dor(B pc rc n t r o en 
,,·a t r 1: 30 . Roten on di s olv d i n a t 1n 2 d 
a ls o yi e l d d good r e ul ts . Er e mu s t P-k n 
into con c 1·rith them di a"'l nt us d . 
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· A writer s ignin« a.s . G. -B . 0. (222) i n 1934 gave the following 
formula for werble ~ontr9l: • D!= rri s l pound_ , soft s oap 1 pound , 
in · w2 ter 1 impP-rial · ,q;a llon. 

Vogel (303) in .1934 re:p prted that t hree derris extracts diluted 
1:50 caused 90.8 , 56~8, and 58.1 percept 1 respectively , of the 
w2rbles in. t he backs of · ca ···. tle t o heal. An extrc,ct diluted t o ' . 
c0ntain 0.24 percent of rotenone . caused - 9 5 .6 percent t o heal and gave 
the best control of any material te s ted. Derrilavol, Derri-Tox , Derro­
emt1ls-io.n:, Deu.mos , - Da·sselflie_genbekempfungsmi ttel, Panderran I and II, 
an·d Cobp!:lr I rs·. ~rbJ.e. fly · Powder were other . 9-erri s . prod.u ct s tested • 

.. ... 
I • ' • 

· ZunT,: er" -( 03'l ) ··in 1.934 · rep-orte-d tests o.f pr.op rietary : derris p r o-
. du.cts agains.t HyPoderr.1a larv2.e in the bac1cs of cattle. . Abdassol (also 

·. called D8) · ki11-ed 63 t o 95" perc.ep,t ,; D7, 67 percent; U_9., 90 percent; and 
P olvo , plus ·p:b.ap:, 74 percent. 

An anonymous (E,) Dutch writer in 1935, recorded re sult s against 
··.c~-ttle grubs :irnt th two l o ts of .derr:is., .one c ontFining 2 percent of 
· r o t~n one a,nd · 8 ·percent ·o·f .eth~r- .ex.tre.ct, : used at the. r e.-t e of 1 kg . t o 
: 9 l.i. ters of v.r_a ter, · plus 250 gin .. of gr.een .so2p in 1 1i t e r of we. ter; 
· the r·o t h€p .containing. 8, percent .of r .otenone a·nd .21 p E)rcent of ether 

extrc:ct u _sed, 9:t the ~ate . o.f .. l kg .' to 40 liters of wate r . . Soep is 
n o t ~necessary; .ni3ither is soaking· .th~ pomder. in water. S_e tisfector y 
c on'.'t,rol of t -he cattle grub :We.s .als o- .ob tained wi t b r o.t _e n one, 10 gm. 
in 250 cc. of acetone added to 4 lit.ers of 11wter. 

DeBus-s y et -.al. .. _. (49) in i' l935 mrote .thr; t derri s_ was 2n est2bli shed 
. • ·r ,e medy f 0 r the c-ontr: o l of w2rble flies. 

: · :· 
', 

• r Sp oon (258, 259) in .]935 · .,..,rote th2 t for use 2.ge i nst Hypod e rma , 
de r ris p owder ·conte.ining 2 percent of rotenone and 8 pe rcen t of 
ether extr2ct was 2gitated in 10 parts of ·,vater f or 24 h ou r s, end 

· t o the mf:x:ture w2 s. · added O ~ 25 pert of gr.een soap in 1 pert of water. 
The sus-pens i on ,1112s rub.bed in to the back of the e.nim2 l Yr i th a small 
brush, ~n average 250 c c . · being used f or ec.:.ch en iP.121. When derris 
powder con t P ining 8 petcen t of r a t enone e..nd 21 per cent .o f e t he r 
extract we.s used, 1 pert of derris 'IWTcS sus-pended in _40 pe.rts of vB ter. 
The addition of soep was found t o be unnecessary. Satis f c t or y con-

, t rol we s · e 1 so · obtained · by suspending 1 pa~t of derri s ( 8 per .cent 
r o tenone, 21 perc·ent · ether extre.ct) in 10 parts o f wa t e r, end 2pply-

·1ng the suspension immediately. It wa~ n o t known whethe r l cme r con­
centrations ,~rould be effective without a l onger peri o~ o f ext r acti on . 
Late r the.t ye,3'r · Spoon r eport ed on the ·use of derris pomde r i u Rol lend . 
In the Wi e ringermeer. d.istrict, 65 kg. of der ris . powder contei n i n":> 8 
percent of r o tenone was u.sed f or the treatment of 4,000 yearlings , 
2,ooo · o'f which rece ived a second 2pplication. On the i s l c11 d of 
Ame1end, 20· kg. o f derris (sa me se~pl e ) wes used f or th , tr e r,ent 
of 1,635 cattle. The c ost of derris ponder for a sine l tr ea t ~en t 
emounted t o about 2 cents in Ameri can currency. 'rhe method o f enuli­
cation w2 s as follo "IS: 400 gm . of derri s nowder , . .,es su pend ed i n 
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9 1 i ter s of "8 ter, end the suspens i or. .c? s freo en tl · 2 gi e e ,.. .rri 
0 

e 24-hour pe riod. To e is suc::uension es added 1 li e r 0f gree. - soep 
sol tion conteining 250 gM . of green soa--o. nis s spen i r. '".'f's 
shaken just before use end , as br_'J.shed into the ar.i .el 1 s hide . ne 

consi dered r esults 1 ere sati.sfecto ry. The edditi 0n of the green- oep solu i 0n 

or 

twas/unnecessery. Satisfectory r esults mere al so o eined y rs ing 
the cattle ~ith e liauid containing 10 g. o~ roten0ne diss olved in 
250 cc. of acetone, edded to 4 liters of ater 1 and ya ulice · o~ 
of a salve containing. 2 percent of rotenone in vaseline. 

Stefanski and Obitz (261) in 1935 reported that in. Poland a . csh 
of powdered derri s root encl soft soap I applied e the re te of 4 g-n . 
of po,:vder, 2 gm. of soEp, and 40 gm. o .. <rc? ter per 2ni al, and one ;.1a e 
vr i th a powder in which derris was in~or:oora ted "'l. th soap, er e tes ed 
and each killed an average of 90 percent of the larv2 e . As he yo g 
larvae e.r e e.esier to kill, it is impor tant to epply the tree _ent 
in the first helf of April, before the 2nim2ls are put out to p2sture , 
r epeet ing it 2t the end of lfay. 

Bertels (15, 16) in 1936 celled attention to the finding of 
mummified Hypoderma l2rvae in the backs of c2ttle that hed been r ea ai 
with derrisprep2r2ti ons such 2s errilevol, errisol, 2nd erriphen. 
Later in the yeer he recommended stand2rdized derris prepere i ons fr 
the control of larve.e in the b2ck s of ca tle. Derris r oo t sho ld co -
t e in et least 8 ue rcen t of r otenone end 25 percent of otal ex rac ives 
Men ti on ~2 s mac'te of the proprie t .sry derri s p r oducts erril2vol , :Jerr · s., 
Derrophen, 2nd P2nderr2n. 

Gibson end Tminn (109 ) in 1936 r ep)rtea th2t l osses ell 
causes 2ttribut2ble to e r ble flies i n Ccnad2 h::>d een es i 2 ed 
et fr om 7 t o 14 milli on dollers ennu2lly. The stendc?r tree ~en t 
, E'S to 21mly derris ..:,2sh: Stenderdize<l. ae rris poajer 1 o d, sof 
soe-p 1/4 pound , and ':Tc>te r 1 irnpe ric l ge.llon. 

The Ministry of Agr5 culture o f GreFt Brit2 i n (125) i 1936 ccile 
attention to its Fr ble Fly ord er of th ~ . ec r, r e u1r1ng e t i fes e 
c2tt l e 9e tr ated by mechen i ce l mens t o r emove th .e~_o , or else 
treated ith a ~ash conta ining ei ther 1. 5 oun es o derris r e~ i 
or 0 . 5 ounce of r o t en)ne u l u s 4 ~unces of s02n e r ~cll o • r ea , . 
mu~t be~in ~etwe n Ma rch 15 2nd 22 , or - s s6 n F hr e_ o 
under th e skin, 2nd must b r peeted et in crv2l s of r:") 

___ d_e_y_s~/m or e tnc n 32 day, cs l ong as they ont ;n e t o Fp er. 
d r ess ing must be Pppli ed so thFt it shc?ll come i con 2 c "i 
l a rvee thr ough the br e thin hol s mede b · t, in ht sk i . 
Gove r nments of North rn Ir "" lcnd e d t r Iri sh Fre S E e .1ed 
s i mil~r mersurcs in t heir countri es. 

H2ndc> ( 135) in 19'.7.6 r evi e ed i"Ork or. ··e r 1 - fl;v i n 
r fe rrE:d to t h use in E l f'n of he rri s- O"'- ~ '", 

dia 2 
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Hoenig (140) in 19 ~6 t es t ed four der ris prep a r 2 ti ons f or w2 r b l e 
control on ce ttle. One me shing ':'Ti t h e 4-ne r cent so l u t -i 0n of P en­
del"rc:n.- I,lerck killed 83 p e rcent. o-f t he lervae . A sing l e =cshino- mi th 
e . 5-percent Abd.s.s so l solution r esulte d. in t he <l.e2th o f 8 8 . 8 percen t, 
,~he r eas one i:v2shing with F 10-perce r:it soluti on p r oduced ?5 . 6 pe r cen t 
of hee.lihg. Abd2 s sol · ,:,:,2 s th . mo s t _setisfe.ctor y Fgent b e ceuse o f it s 
eese of a ·,-iplic::- ti on (foaming re2d.ily), its ch ec:.pne ss , g r ec> t e ff ective­
ness, end cor.mlete he rmlessne s r; t o the c> nimel s. • . -A -s ing l e \Vf- c:hi ng "'i t h 

_· ~ .".'10--rerce nt Derrisol-~~ngan soluti 0n gave c k.ill o f 91.5 percen t. 
On·e. we.shing =i th a 4-percent Derr_ilc=vo l s olution re s··.11 t ed in r: 76 . 8 
percent kill of the la.rvc>e, rvhich the ?.uthor did n o t con s id e r 
suffici entlv go od. 

· The Dep2rtment of Agriculture of th~ Irish Fr..e e Ste t e (148) in 
1936 reported. experiments me a e in• I r ~J.end f or the contro l o f Hvo -Jde r"1a 
la.rva.e mi th Pol Yo end Paregre.d, ::E>olvo reou ir e s t he edd i ti on of ;=; 

spre.?.der . for successful epplic2 tion. The sp-re?d er , (sof t s o2p ) · i s d i s­
_sol~~d- iI). hot r;r.s.ter end rnixed ,.,. ith the P olvo t o f or m e PeS t f' , "1h ich 
is then reduced to the r e ouir erl strength by t he eD diti on of meter • 

. fcrragred has . e spre2 der · incor p ore ted in it, end _eJl the t is n e c e s se r y 
is •:_to_ mix tr e po~der mi th ,.,.eter to f o rm e peste e.nd ~ed\J:q~ it t o the 
reouired stre ngth b y the additi on of " a.t e r. The propa r e tion is t hen 
ree./i :-r f or use. Thr dre s sings 1,11Te re used .e.t th.E? f oll o~in streng t h s: 
Pol vo 1/2 · p ound, s o ft s 02p 1/ 4 p ound, ·"a t er 1 i mp E. r i ,E i g2 llon ~ Pe.r agr e.d 
1/2 p ouncl, TTat e r 1 · imp c :d 2 l gellon. · The det ~s. o'f. t he, firs-t 0np li c2 ti on 
varied .s.t t r.e d iffer nt c ent e rs, depen<l..i ng ~·n. the mE :t'uri t :r of t' e g r u bs 
·but, gene-re llv sp eeking , the ·first dre ssipg· 'v'E-s E-ppli ed:_ 2'b-out t :1e l 2s t 
"leek of Mer ch £nd rep ee t ed. at in t erve ls o f a · rr:on t h . Three a:on li ce. ti ons, 
end in s ome ce.ses onl y tr·o, wer e g ene r 0lly· suf .fic.i ent fo r t,he c omp l e t e 
destruction of ell grubs. Thf. numb e r o f c nime l s tre2 t e d. - ,..,.cs 965. The 
total numb·e r of .grubs t he t cppec r ed durins th e , t e sts TTe s 13 ,891, an 
averege of 1 4 .4 per enimel. On the cettl e tr eated ~ith P olvo 2 t o t a. l 

·of ·6,805 ~erbles devf ~op ~a, end 6 ,701 or 98 p e r cent we r e kill ed . On 
the cattle dressed ~ith .P c r egred 7,086 r~rble s app ea r ed E> nd 6 , 868 , 

·o r 97 p ercent, 'l"' f re kill e d. Fr om the e bove results, th e re is r-ppe.r en tly 
little choice b e t~e n Polvo e nd Feregred : Most o f the instru ctors 
in the s e triels fev or ed Pare ~r e d becPus e it i s e2s i e r t o ~ r ep~r e , 
needing onl y t h e a.c,diti nn o f cold w2te r, ~"h e r eas ,,·i th P ol vo b o t h s oft 

' . 
s oep and h o t nete r a.r e .r e quired. 

The 'Kolonieal Insti tuut · of Amst e rdcn (162 ) ih 19 % r euort e:,_ t he t, 
in gene r 2l, the vc: ri ous · ~ta.ges of Din t Pre ere.but littl e s ens itive t o 
d e rris. Th e l 2rvae of the wa rble fly is ·~ _f e v or~ble e x cen ti on. Fi ne l y 
gr ound derris r oo t s e ems t o Qe e p o , erfui · contr ol n ee sure a ~P i nst t h is 
pest E>nd is no t injurious to d o~estic e nimc l s o r me n. 

According to Ven de r L&en (166) in 19~6 , the l e. rvae me r e sens it i ve 
to derris. 

1.1:a.heux (194) in 1936 pu blishccl direc ti (ms fo r t he t r .?tT!len t of 
warbly c&ttl e in Quebec ''7ith y., r .p ri e t ~r :' r o t one p r ep2 r et i or.s . 
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Pedretti (229) i n 19 36 r e~ort ed on the· c on trol of _H~·---­
l 2rvae .,,ith derris __ pr.epa-r~~ioHs . TGsts war .ma.de oit!-1 A des 
De rrila vo_.1 , Derrisol, Der r ophe~, and Laurus- Desselpulver. . ,. 

Bart el s (17) in 1937 r e or ted thEt derr is pr ep2 r a i Jn s 5eve a 
h i gh p er cen te ge of cor. tr ol of ~yo ode r ma larvae . . .,.. ---- -- . -· 

Ha rdtmann(l37) in 1937 stated thet f or combeti n.g werble fly 
larvae in the skins of cattle, oi l sp r ays containing 0 .05 percent 
o f r o t enone ,ve r e emp l oyed. 

The Louisiana _Agri cultura l Experiment Ste ti on (184) in 1937 
reuorted t he t derris uo"de r dusted into the . arbl e hol e s killed a 
h igh p ercentage of grubs. 

N2tvig (210) in 1937 r evie' ed ,·rork on ox arbl e flies in .· or,....2.< 
and steted thet vari ous ,...ashes, including derris, e r e used . 

The Ru:hde rhorz el- Bestr ijdings- Comm is s i e (245) of Hollc?nd, in 1937 
r e commended aqueous susnensi 0ns of derri s r oo t f or contr ol of a le 
grubs. · 

An anonymous ( 7) ,.,d_ t e r in l 938 r epo rted OP. he r.12.r · l e fl v pest 
in Eng lend. The p ercent c:.ge of hides with op en ...-'c"rbl e s he.n l ed J 
the Hide Irqpr ovement Soc i e ty during t he f ir st 9 .onths of 1938 ~a s 
"l.igh tl y gr e2 t e r then in 1937 , bu t l ess then i n 1936 . erri s se.le s 
in 1937 and 1938 were much l e ss t hen in 1936 . The u i n is r y o A'ri­
cul ture he ld tha t rig i d er:fo r ce'Tlent of he W2 r bl Fl . ( r es in :> f 
Cattl e ) Or der would only En te oniz e fe r me r s genePl l · 2nd efea i s 
own obj ec t. ·.:Enforcemen t should be tight ened up r e uc?ll. , but 2t 
the p r esen t t he Or d.e r shoul d be the ba k r )und f or an edu cti nE 
and p r op-aga ndc CF TT)pc i c;n , ·b r in-""in h orn t o fe r m r .? "'. : r obligations 
under the Ord e r end t h ~av nte?e t o t hemse l ves of n. :~r in is 
p r ovisi ons. Th number )1 p r ose c'J.ti :>n s r ep ·:i rt L' . .,.- .... ,:inL r 
during 1938 was 94, e . .q:2ins t 51 in J. 937 , En 5 L1 ~-3 . 

The United States Departmen t . o f Comr.1 r e , P r -2 of F-:>-- i n end 
Domestic Comme r ce (301) in 1 9·40 11 d 2tten ti 0r L . .) e r of e 
Briti sh Ministry of Agri ul t u r e mak in th 
f or ca ttle dr ss ing obli a t or y . Thi s is P mcdi-ice 
"War b l e Fly (Dress in of cittle) rd r of 1936 . 11 

pe rm1 tted t h r emov2l of m2ggo ts f r om th k i ns of e • 
by me chanical means . This alt r n2 i ve es l e t r 
was r eoui r d tha t a ll vi i bl v infes t d en ime l b 
the cur r en t s eon bv t h p li t i on a t non thly 
derri s dr e ssin r np r c? co. in t o ifi e i ons in 

Ed\ c r d (79) inI938 , in 
in sec ticide , stet d h?t h 

o u l c r e 
1rr -r eff 

oun t of r ot no 
tiv .asain s t r.1crbl 

or de r 
c? l e 
d i 

or e r. 

ain in 
n ce t 1 
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He2rle (138) .in 1938 published. directi on s fo r p r ep2 ring derris 
"7ash (derris no1;1de r l lb,, ·· soft soep 1/ 4 n, w.s-t r 1 imp, ge l.) fo r 
us e age ins t cat t 1 e srub s _, · 

Th ornssen 2nd Doner (274) in 1938 r e vi erred publish ed. informati 0n 
on fly c ontrol f o r livest ock end menti one d rot enone for ki llin 
T-!ypoder ,:12 l2rva e . 

Dinulesco andFoisoreano (~5) in 1 939 reporte d th2t in th e- l ebo r E­
tory extrected grubs placed in c ontact 17i th derris extract 2 t the 
teMp er2.ture of the h ost were killed 2fter 5-1/2 hours, 

i1I .. P. Jones ( 158) in 1939 r ecorrunended derri s or cube fo r the 
c ontrol of c~ttle g rubs . 

·1. G. S~ith (256) in 1939 ce.lled attention t o the c ontr ol 
demonstrati on o f cattle grubs ca rri ed out on s herd o f 150 head of 
beef cattl e in G2rfi e ld County, W2sh. Excellent r esults ~ere ob t ained 
fro:n 4 tree t'.Tl ents beginning in December 1938 2nd e.ppli ed every 20 
de ys . The 1• 1e.sh c ·Jnsi s t e d of 1 DOund o f 5 per cent cu·be r oo t and 2 
ounces of soep in 1 gellon o f -~,a ter, applied t o the backs o f the 
anirnels 2t the rate of 8 ounce s per a nimal, end thor ou 0 h l y scrubbed 
in mi t h a brush. 

Wells (310) in 19 39 r eport ed the r esults of e seri es of t es ts 
on the use of de:ris e.nd cube "'e"hes on th e bacl-:s o f ce.ttle f or con­
trol of c2 ttle grubs :~L Colorc:d o 2na Iowa . Bv using derris a nd cu·be 
w2shes (l~'-r:,4.-2• 6, 2nd 4 oz. p lus 4. oz. soep pe r g2 ll on of "Te rm 
vr2 t e r) on tfrne backs of ce.ttl e , it we.s f ound thFt 1 qu2rt o f t he 
s o luti on l'Tas su1 ficient t o treet only 3 Pn ime ls -n ith such i:-rint e r c o2ts 
as are f ound in Co1 0r P;J o end I or,'1e. After di s tri bu ting the n oryd c r:y 
-n2sh over t. i:: c 1,,:c ck it "'eS necess2 r v t o devote 2 m2n-minute s o f r ub­
bing th e we.sh into · the heir n ith th f' hends. Rubbing Mith 2- brush 
~es l ess efficient. With 2n eou2 l 2mount o f rubb ing , 12 ounces of 
the po•~rder p e r gF.ll 0n of roe.sh n.r2s c>s e ffici e nt 2.s 16 ounc s . 
Ei ~h t ounce~ of :_oowder p e r gall on "Ti th th e 2 m-?n-minu t os nf :.2., ri 
ru·bbinl; mes survived by e.pnr oximP t c l y 9 nercent 0 -£-' t:'l ..., g rubs, •r.rher eas 

TTith 16 ounces n er g2 ll on the bes t r esult 1"Ps E. s ·~rrvive l o f 3.15 
pe r cent . The po~ders conteined r o ten Jne ena extr e c tive s as follo-ns : 
Derris 6.2 perceTit of r o t e n~ne 2nd 15.5 per cent o f t o t e l extre ctives , 
cub e 4.7 pe rcent o f r o t en on e 2nd 21.1 pe rcent of t o t 2 l extrectives . 
In e.11 , 186 cEttle were used, eech be ing hEnd l ed t•·1i c- , fir st -"' or 
eppli cP. ti on a·f t~e wash and second fo r extracti on o f t he grubs , •··hich 
t bte,l ed 4,708. The cube powder gave be tt e r r es,11 s the n the derri • 

'I'he lfde.h o Univer sity, Co llege of As riclllture (144) in 1940 
recommended g r ound derris 0 r cube r oo t (r oten on 3 to5 r cen t) 1 2 
ounces, and neutrel s oep 2 ounces p e r g2 ll on o f ~~ t e r f or control o f 
cettle grub s . The mete ric:l sh ou ld 1- ,· · " - ,1 J ~ ~ p ri or t o eP h tr e t­
men t end 2nplied 1~ith a stiff brush with suffici nt f o r ce t o ente r 



.the hoi'es <?Ut ·in tne skin ~by th€ ~ljUO.!t· r ee tnen sh'JUl. e in ct; '.)!l 

. December 20-_25 en<l. · should. ' e · r E?pee tea. · 2 t · ·25-30-day in e r veL unti l 
no mor e g rubs enuea.r on the b2.cts o.f t he enimels. 

_t~ tidae_ , 

Euxeste. stigrnE ties Lo e'f'T 

B • . A. App in 1936,· in e t_ype •·,ri·tt~rn re-port t o the i vision of 
C~reel and _Fora~e · Insec t Investiga ti ons, Bureau of Ento o l ogy en~ 
Plent Q:u~rantin e , United Ste t e s Depart~ent of Agricult~re, stP ed t f 

e. derris--:-.te le clu~ t containing 1 per~en t · of r o t ~n ::me s O':"ed a control 
of 3 . 9 perce nt of · meg2;o ts, es compe.r _ed r ith 19 percent by the l ee. 
ersen t e dust. 

Psilide_e 

Psi le rose,e (F . ), ~_the ca rr o t rust fly 

Smith ?nd. We.ds worth (255) in 1921 test ed irts ec ticides e.gei st 
the c?.rro t ru·st fly. Four 2upliations of e poi:-r<l.er cDT'lposed of s ,., o t 
2nd derri~ ~t the rate o f 1 ounce o f derris plus 2 ounce s of scot 
pe r Sl)uar e yErd r esul t ed in 95 pe r cen t -')f c l e.· Frr ots . .he c-::n r ol 
plo t v ieldecl onl y 20 percent of ce r-'. ut's fr e e' :·1 om in _ estE ticn. ..i 

' derri s mixt J~2 ~ev the beqt c nntr 1 c f eny of ~ne m2te ri 2 ls ri c . 

K. M. ~,1 ith (254) in 1925 r epo'rt ecl. thc> t t ests .e r e ede -·ith 
vari ous in se c. Li_ ides . A mi x ture of 1 oun c e_ of derri s · ...,i th 2 o n es 
of soot per squere yErd d i'd not g i ve r 'e.sults p r o ising en oUf:h '.) 
justifv· furt he r trie.ls rr i th it • 

. Kelsel l et e.1. (159) in 1926 r e-port ed th2 t derris in eithe r 
dust or liquicl forfTl g2ve a consider e bl e rrreesure 0 f c -:.. ntro l, the 
meteri~l being epp li ed t o t he s oi; surfPce eb ut the ti ~e e g layi g 

es in p r o r ess . The contr ol '1Ps ep er r. ly ~cc ri ~n i nlen 
sti~uletion 2 1 s0 . 

The iJp ssachusetts Agriculture 1 Exneri en t StP t i on ( 197) in 1929 
st e. te~ the t derris products nee! -2: iven t.- r '' n,c ouraging r es ts against 
th e first gene r e ti n in 1927 and 1928 but ~er ineffec i e~Pins t 
the se cond gen e retion . 

Gl2s o~ (114)and Glesgon Pn Gein s 
five Pp"9 licc: ti •M of de ri s dust a t ,:-r~ekly 
in c ornbati n~ i , rne tur ste~cs in soil . L r 

e rcent ff ,ctive . 

itcom (3\6) in 192q r or 
comp ounds f or r nn tro l i n · P$ Pchus 
co nfined ith ~o t a cerr ts dust 

(116)in 1929 re r f hP 
int rve l re ineffec ive 

) s hlori d F 10 

i h d rri 
rv ell flies 

rris r o e 
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in less then 24 h ours. The insecticide w2s as e f fective 3 days e ft e r 
it was applied es ~hen fresh, and when diluted 1:4 a nd 1:2 ~ith gypsLW 
killed tbe flies a. s re2dily as in pure-dust form. In 1he fi eld the 
pure poi"dered derris ro o t gave 87-percent pro t e cti-on afte r tr eatments -
mith a hand duster on June · l6 2nd 23 and July 2. -The untreeted plot 
suffered 78-percent injury. Derris-gypsum dust, Derrisol sp re.y, 
sodium fluosilicate sprey, end corrosive sublimete s olution gave 
70 percent or more protection under the same conditi ons. · Similar 
trect~ents on August 21 and 29, epplied ·under less favorable c on­
ditions, ryere not so effective against the late bro od of miggo ts. 

The M2ssachusetts Ae;ricultural Experiment Stati on (198) in 
1931 stated that in lFboratory. tests, derris dust, b o t h -pur e cmd 
diluted· 1:2 '7"'ith gypsum, 1.-:ras very effective in killing ·aa:,1lts 2nd 
prevented ;ovinosition, ·'"herecs eight .other rn2teriels wer e rriuch less 
effective. 

Gorham (121) in 1934 reported on control i;t.J: Q,uebe·c".; Derris -pomd_er 
in suspension in 1:1e.ter and Derrisol in solution 1•1ere 2mo·n.g the most 
effective insecticides. · Derr.is du.st ·gav.e r ·e·sults equel t o the liq_uid. 
prep r- rE ti ons, but 211 other dusts · tried nere s ome""h a t less effective 
than liquids. The cri t-ic?l time f ,)r insecticidcl ection i s just e fter 
the larve emerges and ,-rhire it is still clos e to._ t h e· soil surfc>ce. 
The 2ver2ge results obtained during the l2s.t four y.eers 1"" i th the f our 
most efficient rn2teri2ls ere shor:m in the -fnl-101,,,ing t2ble: 

Materiel · : Average injury b v larvae 
·spring · ~ . Autumn. 

Mercury bichloride, 15 pounds per 
acre, 18 plots 

Derris, · 15 p ounds p e r acre, 20 plots 

D~rris ol, 5 pounis p er 2 ct e , 16 plo ts · 

Sodh.L"Il silicofluor"ide, 400 p ound.s per 
ecre, 12 plots 

Checks, 48 ulots 

Percent · P ercent 

0.64 

2. 20 

4. 3€r 

4.04 

34.03 

· 12. 65 

28. 71 

25.52 

51.12 

. The Massachusetts Agri•cul turel Experiment St2ti on (200 ) . in 19 38 
ren orted· th2t f our epp licF-ti ons mede on ·June 5, 12, 19, e nd 2 6 , of 
cube-cl2y rust t o ccrrots from s eed s onn Me y . 4 geve coml') lete n r o t c t i on 
end can be recommended. 

'!J\lhi tcomb (317) in 1938 r e vi ewed leboret or y t e st s o f in s ecticides. 
In 1929 e.ggs ~ere pleced on mo ist bl o tting ua:p e r i n pe tri d i she s e nd 
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ca r ef\llly but thor oughl y sp r ayed or dust ed . he mcterie.l s se \"e r ~ 
co rr os i ve sublima te s oluti on 1:1,000, er ri sol sp r cy 1 : 250, or dea -
oil emul s i on (1-p er cent oi l ) , 4-'p er cent cclomel- lime d st, e.nd 
dilu t ed gr ound de rr i s r oot (5 p e r cent r ot enone) . o larvae hatched 
f r om eggs eX1Josed t o an y of t hese t r eat~ents, but ebout 20 p e r cer. t 
ha tch ed f r om the untr eated egg s . Dur ing 1928, 1929, and 1930 abo t 
300 ner-rl y . emer ged f li es ':le r e conf i ned in gr oup·s of 10 in l2n ter 
- gl obe cages Oller pot t ed carrot s t ha t had been sp r a yed. or <lu t ea. ith 
vari ous i nsect i c i des . Wher e dus t s we r e u sed , t he f lies were confined 
with t he trea t ed p l ant s i mmed i a tel y a.ft er appli cati on, excep t i n s"JJe cial 
exp eriments ; but t he li oui d spr eys . e r e e.l l m: ed t o dry on t he -p l an t s 
befor e t he fli es mere caged ith the~ . De rris k i lled t h e flie s ~i 
unusua l speed end cons istency . App lied a s a dus t, derr is . ixt r e s 
k illed a ll fli e s within 2 days . An other s erie s of t ests i nd icated t hat 
undilut ed derri s dus t k illed all the fl aes i n 24 hou r s ~hen t hey ~ere 
confined with t he p lants 4 de ys a ft e r the dust as app li ed, but i ~as 
onl y pa rtially e f fec tive 5 or 6 da ys after app l i c2 ti on . err is- gyo sUI'.l 
dusts con t a ining 75 a.nd 50 per cen t of derri s kill ed a ll the f l ies ·i:"'i h­
i n 3 days af t er app lica ti on, but e. dust con tain ing 33 pe r cent of derri s 
k illed. onl y 70 p ercen t of t he flies exposed t o i t i mmed ia tel y. In 
f i el d exp eriments derri s a nd cube ha.ve been the mos t cons i stent l y 
e f fec t i ve ma ter i a l s , espe cially t o con trol t he f irst- gener ati on f li es 
on ear l y carrots. Good r e su lts ':!lith derri s wer e a l so obtained br Gorham 
( r eported by corresp ondence ) i n Ne1"7 Er unswi ck, Cenada. 

In t he fir s t wo rk wi t h derri s, th e und i l uted de r r is r oo t TTa s su _eri r 
t o a ny Mixtur e of it wi t h gvpsum . In f act, the gr ea t est comme r c ial 
damage by the f li es ~her e t h i s trea t men t was used TTas 13 . 2 ner cen t in 
1928, wh i ch r epr es ent ed a ga i n of 64 . 4 percen t over t h e check ; and t he 
a ver age l oss in 3 yee r s ~as only 7.73 per cent. Ho7ever, ~r ound derris 
r oo t cos t s at l eas t 40 cents a pou nd and , undiluted , is uch oo e en ive 
f or comme r c i a l use on ca rrot s. Since 1933 , derr is and cube po~ders heve 
b e en i mproved by care ful grinding and h2ndling . I n 1937 f ou r a pli ati ons· 
of a oube- cl ay dus t con t a i ni ng 0. 6 pe r cent of r oten one gave ornplet e p r 
t ecti on f r om a 14-percent i n f es tation in an adj acent cl eek ; an i n 1932 
and 1933 a sim ila. commer ci a l dust con t aining 0 . 55 pe r cen t of r ot e o e 
p e r mitt ed an aver age damage of on l y 3 . 5 pe:rcent, '."h i ch r ep r e ented t e 
g r ea t e s t gain f r om a ny t rea t ment wi t h a contac t i ns ecticide a _ai nst the 
s e cond gener a t i on . Th is dust is now r eadil y avail?bl e f or abo t 13 ents 
a p ound , and u·s ed a t t h e ·r ate of 50 t o 75 nounds p e r acr e l d ost 
fr o~ $6 .50 t o t 10 f or each a p li ca ti on. hi s expense has en 
jus ti f i ed in the l as t f e r, year s ; but ' ith a heevi e r infes an a 
yi eld of 500 ·bush el s or more per a ~r e , i t mi _ h t e r ac t i earl y 
ca r r o t s . On sma l l p l antings and home ga r d ens it an e r e o ~ ed . 
Sp r e ys containing r o t none have been eff e t i ve but in o t a e are 
mor e diffi cult t o app l y . Pyre t h r urn as a ust or sp r · es l ess e f i ve 
t han de rri s or cube . 

Scat o t er cor ari e L. 

A cordi n , t o De sy t al. (i__) t h full- r O"'n f li e e r u h or e 
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susceptible then hous flies. Du.sting ~i th e de 1-·r is mixture conteining 
0.5 percent of rotenone 2nd 1.2 percent' of ether extract killed all the 
flies within 24 hours. 

Syrphida.e 

AlJogrante. obliaua .Say 

Little ( 182) teno rted in 1931° that the larvae 'l:'e>re not affected by the 
po~dered roo~f Tephrosia virginiana in . labora~ory tests. 

Larnpetia equestris F., the narcissus bulb :u"ly 

According to a letter from Eta.blissements Rotenia to R. C. Roar.1t ,· in 
1938, (Merodo®) Le mpe tie equestris on tulips 1:1as mitige..ted bye produc t 
containing 12 percent of powder~d Lonchocarnus nicou root (6 percent rotenon e ) 
2.nd 88 percent of te..lcum. 

Schopp and Eide (247) in 1939 reuorted· the results of experirnen ts rri th 
insecticides .:· at Sumner, Wash., in 1938. Better then 50 percent control 
1:1as obta.ined with a. cube-root dust r1ixture conta.ining 0.5 percent of · 
rotenone .. This dust mixture wes apnlied at the base of the narcissus 
ple..nt, where the bulb flies ordinarily ovip osit'. The first ep-p lic2tion of 
the insecticides ~ere made on May 6, coinciding ~ith the time of eme r gen ce 
of tho first adults, and, since heavy .sho~ers occurred soon after the 
first 2-pplications, they mere repeated on May 23. 

Merodon geniculatus Stro"Ql. 
in l 2bor~tory tests 

Delassus (70) in 1931 reported that/ steeping bulbs of ◊-rnamen tel:s 
(Amaryllidaceae) in a deco ct ion. of derris wa.s ineffective e.gainst larvae 
of this syruhid. 

Syrphus americanus Wied. 

Little (i82) in 1931 rep orted that the larvae ~ere not affected by the 
po~d~red root of Tephrosia virginiana • 

. Syrphus sup. 

Wilbau....'C (321) in l934 tested extrec.ts of 22-ye2 r-old l ea.ves of Te , hrosia 
vogelii and .reported that e.s a con ta.ct insecticide the leaves a.re 2bout 
E'S toxic as ni.cotine. Larv2.e of Syrphus we re 'resistant to sp rays contain ·.ng 
1 ~art -to 200 of the 4ry vegetable matter. 

Kelsall et al. (159) in 1926 reported thet derris~ 1.5 pounds per 100 
ge.ilons of water., wi t!_l soap, was used age.inst' aphids on a cutleaf birch. 
Larvae of· syrl)hid flies r.rere killed and dropped in e. : f e,n ~ours, but the 
aphids dio. no~ , ~npe9 r. to be affected during t he first 12 n ours. T,....o de.ys 
leter the tree was· found to be comple telv fr e from eph'ds. 

Kuijper (163) in 1929 r eport ed that syrnhid fli s 
spray containing an aqueous extract of derris root. 

re r sistant to a 
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The Ne~ Jersey Agricultural Experiment Stetion (212) in 1938 steted 
the t in studies on e~ a hid control derris dusts destroyed e large 
number of syrphid fl y l a rvae, nhich p redator/ene ies of the p_ ea an hid . · a r e . 

Tabanidae 

The Un ited States Depertment of Conmerce, Bureau of Foreign end 
Domestic CoffiI!lerce (300) in 1938 published information re ceived fro 
the American Consulate General at Frank f ort-on-Main , Germany, the 
r otenone-conta._ining prepare.tions he.d been found t o be most effec i ve 
in Germany for combating the horsefly pes t. 

Tipulidae 

Tipula spp. 

Th omp son (273) in 1928 tried derris in poison bait against l e2ther jacke ~ 
in South Wales and found tha t, although it did ·not give as 0 00d r esults as 
the peri s green bait ( 1 1·b . pa r is green, 20 1 b. bran, mo i s ened CTi th 1/2 
imp . gal. ma ter), it is obviously of definite insectfcidal vel e .,hen sed 
in t hi s way. 0~ the. derris-treated plot numer ous earth orms, e.nd e.lso so!'le 
slugs , were found lying dead on th e su rface. erris o.der clearl y does 
not render the be.it distasteful t o the pests named, as appeare to et e 
case with sodium fluosiiicate. The derris bait .as composed of 10 pounds 
of bran and half a pound of derris po~der distributed over half an a r e 
of oats . Thompson concluded the t derris _poCTder g ives moderately good 
results. 

An a.nonymous (.§_) "rriter in .1937 stated that derris ryas i nef~ect i e 
agains t craneflies. 

Trypet idae 

Ce r a titis capiteta (Wiedi, the Mediterranean fruitfl y 

Mille-r 2nd McBride (205) in 1931 recorded tests of verious ma eria ls 
used in a solution of 50 r,ound s of sugar, 10 e. llons f sirup, en )..90 
ge.llons of we. t er, e.gains t the 1-Aedi terre.n een frui tfl y in Flori a. he 
si rup was a ver;r chea g rade of bleck-stre·,) mole.sses, and the sugar e.s 
a coa rs e bro'.rrn grade. The a.ddi ti on of 1 p int of e. _ r o ri e t arv roduct 
called 11 Derris Emu l sion 5 pe rcent derris r es in" to 200 ~all ons f is 
sugar so lution caused a mortality of 80 per cent of he flies i n 9 days, 
as comp2 r ed vith a 12- pe rcen t mortali t y in the check test. 

R~~ier and Foury ( 36) in 1936 r eport ed thet cl asses lu 
(14 kg. of molasses, 1 li~r of comme r ci al ins cti i 

, of rotenone, and 100 lite r s of . a t er) kill d 50 pe r cent 
Arsenicels and fluorine coJ'!lT)ounds ~eve ~uch b tter re 

Ro the (244) in 1 37, in di cu sin ~ an o combatin 
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if' ~i"'r •i: ny, referred to a special contact poison the.t eppe.rently conteinej 
dei-t-1.s · .and wes used in edmixture with summer oil spray. 

Ceratitis (Pterandrus) ros2. (Kars ch) 

Ripley and Hepburn (240) in 1931 reuorted tests to determine the 
corrroc.ra ti ve toxici ty to the Na tel frui tfly of ·flu orine compounds, l ee.d 
arsene.te, copper . carbonate, Derrisol, and Pulvex. The tests we r e made 
by suspending a cylindrical roll of absorbent cotton wool, . 8 inches long 

· and 1-1/2 inches in diameter, from . the center of a cage 1 foot squa.re 
and containing 50 fl ies, 25 of each sex. · Tl:ie cotton hed been socked in 
a solution containing 62.5 gm. of wh ite sugar p~r liter. plu s t he -poi s on 
being t e sted. Derriso l diluted 1 part to 500 pe rts of sweetened wete r 
acted _neither a.s an olfactory nor a gustatory r epellent and. showed e. 
high ·toxici t v cons i'derably greet.er than that of lead arsenete et 0 . 23 
percent. It appeared to be someryh~ t too volctile , ho~ever, a l ways f 2 iling 
to kill 10 percent or more of the flies, thes e h eving fed p r esumably 
2fter the rotenone had largely vol~tili~ed. P~lv~x as far l ess toxic 
than Derrisol, dilutions of 1 part to 300 of s wee tened w2.ter r ank ing con­
s ider2·bly belo17' Iia lly bait in toxicity. 

DaC\ls cucurbitae {Coq.), the - ~eion :fly 

The Fede_re.te~: Malay St..ete•S·· Depar.tment _of Agriculture ( 84) in 1937 
reported ~n tests· made 'in 1936. Spriying and imr.1e rsi on: te~s ni th adults 
as subJects, :.;e·re · ca.rried out trr i th ·aqueous solutions of Derr is elliptica, 
roten~ne·,. ' lime p recipitate of derri s , q.eguelin, rot e-none-free r esin 
solution, and solutions of the ne~ solid a~d _liquid deriva tives of derris . 
Rotenone ·and deguelin we re dissolved in acetone t o ·which a smell 2moun t 
of Agral was edded 2nd the ne,,, solid n-re.s t es ted in so luti on in ethyl ene -
g lycol monoethyl ether. In some tests this spec}es ~es ane.esthetized ~i t h 
~ther b efore- being sprayed. 

Da~us (Chaetodacus) sp . 

The 2.dults 11Tere used by .the Federc>ted Mala.y State·s Department of 
Ag riculture (83) in 1936 ' t o test the toxic value ·0f derris ext r acts . 

Epochra ce.nadensi,s Loew , the .currant frui tfly. · 

Wood (325) in 1912, in des9ribing the ise · of derris as en in secti ide 
in Ma.laye.,"stat ed that its use against the : gooseber r y maggot in English 
orchards would be we ll worth a tria l. .: 

Hanson and Webster ( 136) in 1938 rec·ommended derri s dust ( 0 . 5 -pe r cent 
rotenone ) or spray (0.02 p ercent r otenone ) _fo _r the .. ontr ol of the ye llow 
·current fly. 
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Ple tynerea sp . 

Acco r ding to a l et t e r f r om Etebli ssemen t s Ro t en i c i n 1938 o R. 
Roe rk, this pes t on a pe r e.gus was mi t i gat ed by e p r odu t con aining 12 
pe r cent of powde r ed Lonchoc2r pus n i cou r oot (6 per en t N)tenone) end 88 
pe r cen t of t a l cum. 

Rhego l et i c cer as i (L.) 

See Jencke (160) u nde r P gomya hyoscyami. Penz. , on pege 5 . 

Sp r enge l ( 260 ) . i n 1932 r eport ed t es t s t o con trol t he cherry fruit.fly 
i n Ger many . The "9 r op ri e t e r y dsrri s p r oduct s P olvo end Pol vosol heve ee 
used as contac t po i son s i n ombe ting t hi s i nsect. A dosa e of 1/4 k . 
of Polvo pe r tree ~a s suffi cient, ~he r eas 1/ 2 kg. of pyrethrw ~es neede 

Accordin~ t o Deuts cher Pflanzens chutzd i ens t (72 ) i n 1933 , mhen cher ries 
a r e so ripe as t o be suscep t ibl e t o damage by sodium fluorides r eys , it 
i.s r ecommended the t the en t i r el y harmless derri s be used , even though it 
i s cons i der ab l y more expens~ve . 

Jancke and E~hme l (151) in 19 ~3 r epor ted t ests ~de i n Ger any fo r 
t he con tr ol of the cherr y f l y, A derr is ext ract me e fr om derri s po~der 
and ace t one in t he r a ti o of 1: 2 wa s t e s ted. A 100- per cent kill .as 
obte.ined ,:,ith e 1: 250 diluti on in 4-TJe r cen t of ·mo l esses and TTith e 1: 500 
di l ut i on in a 2- per cen t sug2.r so l u ti-~n. Tte 1:500 d ilu ion ca.use 5~ , 
70-, and 90- pe r cen t morta lity , accor d i ng to whether it was made 
1-pe r cen t gl yceri n, 4--pe r cent rno l esse s, or e combt inetion of th 
compe ris on, e 1 : 500 mixtu r e of yre t hr um , ith 4--po r cent m lasse 
onl y 15 per cen t morte l ity. The acetone ext r ect of derr i s is sei 
ve r y sta.bl e , and can be conven i ently d ilu t ed ryith ~ater. 
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Lang (167) in 1933 . r eported t ha t t he derri s- con t a i ning pro__ r ietar y 
insect i c i de l ma t erie l s Pol vo and Pol vosol ~er e · epu li ed four time s ri thin 

n 

3 wee~s to young cherry t r ee s f or t he con trol of t he cherry f itfly, 
fe il ed t o g ive favo r ab l e r esults. There wes s ome sound fruit , not ex eed­
i ng one- t hi rd of t he cr op , fr om t he treeted t r ee s , ~he r eas ever f r uit f r om 
the un t reated check trees wa.s infested . 

St el lwa e.g . (262 , 263) i n 1933 r e-po r ted a reviem b, the io l o isc 
R i chsenste lt ofexp rimen t s r e l et i ng to th cont r ol of the cher r . f r itfl . 
Derri s was tri ed i n dust f or m, but beaus of the unsatisfactor y o 
of meny of t he expe r im n t s no defin i te stete .ent e.s ade e o 
with t hi s or a ny of t he ot her mat ri els used . In the seme ye2 r 

l so m ntioned t he fact that derris had been tis des e us ih 
of the cher ry f r uitfl y . 

Wiesmann (320) in 1934 r r t e 
end H rkosol rvr c.rpnli d as du 

th2t P r iox, Polvo ( 
e e inst n ~ly m r 

ont2i s r 
1i s , 

) ' 
r in 
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prevented their be ing effective. Dry dust gc.v e good r esults in the 
labor2.tory. 

According to a letter from ~te blissernen ts Rotenia in 1938, to R. C. 
Roark, .this pest on cherry trees w2.s· mi tire.t ed by e. product con.t2.ining 
12 percent of no~dered Lonchocc.rnus nicou root ( 6 pe rcen t r otenone) 
e.nd 88 .percent of talcum. 

:ahe.goletis cingul2ta (Loew), the cherry ~rui tfly~ th~ cherry me .. ,, ,.., o t 

The Ne.,.., York Agr icul ture.l Exne rimen t Ste ti on (214) in 1935 ste.t cd 
that derris plus an c.dhesi ve, such es gum 2.rebic, 2.ppliea es e. s 'J rey 
reduced the number of cherry frui tflies app:i;ec~Fbly. 

Glasgorr (115) in 1935 renort ed triels of substitutes for leed erse­
ne te in control. 

Three app licc.tions of derris powder ( 4 percent r o t enone), nhen 
_c:pplied at c. rete of 2 pounds to 100 gellons, r educ ed t .µe fly infe ste ti on 
in one lerge sour-cherry orchard from approximPtely 30 p ercen t in 1933 to 
less the.n 1 percent in 1934 • . 

· The Ne..., York Stete Agri-cu ltural Exneriment Stetion _(215) in 1937 
reported thet derris ,;;e_s being t ested f or control of the cherry rn2ggot. 
The s2me stetion (217)" in 1939 r eport ed th~ t tests on t~e us e of rote none 
sn r eys indiceted thet th ey ere effici en t substitutes for 2 r.senic2ls on 
cherries t o be sold as fresh fruit. 

licmil ton end Peerce ( 134) in 1938 r eported .t.hP t nreliminc>ry e xperiments 
,..,.ere cerried out i-n Nein York in 1937 on the r e letion· betr:reen p r ogrF:i1s 
for spreyin.g with erseniccls and the residue on cherries 2t harves t time. 
Sprays of cube root (5. 3 percent rotenone), flotE'tion...:sulfur pe,stD, 2nd. 
soybean flour (2.5, 6.0, e.nd 0.5 pounds p tc r 100 g2 llons of spray), epplied 
on June 5, 15, and 24 following a shuck-fall sprey of lee.d arscn2te ( 1 
lb.), mere tested on trees thet had a : 15-:-pe rceDt infest2t ion by Rhe gole tis 
cingul?ta Pnd B· faust2 0. S. _during the p revious se~sop. Of over 10,000 
cherries from 2 trees, only O. 35 percent 1-rere injured by Rhe~oletis, but 
the ligh tness of· infes te tiori .q.uring . the p r eceding yeer p_recludes definite 
conclusions. 

The Nev, York County Agen ts' Training School (213) held et Ithe.ce. on 
Decer.1bet 19, 1938, heard r ep0rts th&' t cherry fruitfly ·control te ts con­
ducted in · pien ting s ·kno,nn to hcve been infested in 19 ~7 e.ve th e following 
results 1n 1938 ·: 
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I .. 

' __ S_n_r_2-y~m_2_t_e_r_i_a_l __________ --"---~-~~p_l_i_ce ti ons 
Numbe r ---

__ ':'<? r m f it 
Pe r cent 

' Cube r oo t 2 l b . ·, soyb een fl our 1 lb. 
in 100 ge l. of me t e r 

Do. 

Ph enoth i ezine 2 lb . in 100 gel. of . 2 ter 

Do. 

Li ght e rseni cal s fo~ao ~ing the g ro~er's 
shuck spr2y 

3 

4 

2 

4 

2 

1..38 

1.13 

4. 56 

• 31 

3 . 2 1 

H2.J11 i1 t on (133) in 1940 r eport ecl thc=:t in fi e ld tests bo t h cu e r o t 
e nd phenothi e zine r educed hea v .· , populat i ons of frui tflies (Rh2 olctis 
cingule te. and ~- fe.ust2.) setisfactorily nhen et l e2s t three .2n-plicE't i ons 
,;,e r e made 2 t t he r 2 te of 2 pounds pe r 100 2l lons of sn r 2.y. I n one test 
e. 15- pe rcen t-p henoth i az ine dus t epue2 r ed to be nearly 2.s effective es 
the se sp r ays . Be si c zinc e rs ene t e only p2 rti2l l;y con trolled cne·- r y f r ui t­
flies •rrhen t no ligh t app li cet ion s -,ere me.de . Cube containing 4 . 4 , 4 . 7, 

·· o r 5. 3 percen t o f r o t en one 'n'e.s used c t the r E t e of 2 or 2-1/ 2 noun's pe r 
100 g2 llon s . Soybe2n fl our (1/2 l b .) ' or , co□mercial - spr eader ( 1 p t.) 
was used in mos t t ests , 21 s0 f lotet ion sulfurpeste ( 6 l b .) es c fungicide . 

Rhegoletis f e.uste O. S., t he bl e ck cherry frui tfly 

See Ham ilton end Pearce (1 34) end Hamilton (1 33) unde r Rha~ol tis 
cingul Ete, on pp .77 nd 78 , r e spec tive l y . 

.t{hEgo l e tis pomonella ( Wa lsh) , the E't)p l e me.ggo t; the .b l ueberry m2ggot 

Th e Maine Agri cultural Exoeriment St2t i on (195) in 1935 re _or.te ha t 
? p yr e t h rurn-=derris in 9ecticide ~,es t es t ed f or contr o l of th 2 _ l e fru i tfly , 
b ein · Bl)'r) li ed 2 t t he r e t e of 1:400 in t he f ourth cove r spre.y. It i s 
fe2sib l e t o dr2~ conclusions f r o~ this p r e limi ne r test. E e riments ·i 
pyr Pthrurn 2nd derri s irr i 11 be continued . 

G2rm2n (91 , 92 ) in 1936 r eport ed thet his fi r st f i eld e . e rimen t 
,.,ith derris mas c onduct e d th2t yee r 2nd ge ve unfc>vorable r s lts, ut 
more ,·,or k "'2 s needed to es tebl i sh whe th r derri s has nou...,h e in 
the field to be considered. In 19~6 he renorted t hEt in le o 
der ri shoned cons i rl r abl e t oxi i t y t o en le ffiP _ot lie: in 
it w2s much inf e ri or to eith r ryolite or lead 2r s -ne te bu 
, ith it she r.red consi<'lerabl im r ov m nt ov run r e ye tre s . 
of l 2bor2tory control exp e riments to ki ll 2d 1 li soft, 2 

is g iv ninth fol l o in~ tabl e : 

A SU 

le m 



l Averege .. • .. 
:Egg Me.teri?.l end Solution 

. 
Tests ' Flies -punctures nunctures A . i . I : • . ner fly ~;. 

Number Number Numb.er Number 
Leed ersenete 2 ~./.100 cc. 5 101 0 0.0 

Neturel cryol i te 2 gm./ 100. cc. 6 112 1 .-.008 

Derris (ground roo:t) - 2 gm./ 100 cc. 
rri th skim-milk p o,..der 5 118 8 .06 

Phenothiezine 2 gm .. / 100 cc. 
,,i th skim-milk po,:;rd~r 2 45 6 .13 

Checks ( no spray) 8 170 530 3.11 

Procedure: ME to.riF ls mere d.ilu ted ?s indiceted end snr2.yed uniformly 
on ~reen, immRture epples, nhich were then hun ~ in the c?ges. Food ~es 
supplied but the only ,ireter provided we s sprinkled deily on the 2pples. 
All te.sts r,er·e run for 20 d2ys, c: fter ·-rhich they V'ere discontinued e nd 
the 2,pples ,;ere exerninecl 1-:i th e binocul,r {or egg punctures. ' The temper-
e ture · renged from 75° to 78° F. F.nd the rel.s ti ve humidity V1e·s ebou t 60 
percent. Flies r1ere introduced shortly eftE)r emerge nce. 

. . . 

The results of field experiments to control th e apple maggo t et 
Experiment Stetion Farm, LJiount· Cermel,~ere as fQllov.rs: 

Me t e ri2 ls 

Lead c>rsenc>te-flot2tion sulfur 

Lee.d ersen2 te-1 ime ; 

Cryolite-flot2tion sulfur 

·Cryoli te-talc 

Derri s s:9r2y 

Check (no maggot sprey) 

Infestet ion in fruits 
Percent 

4.9 

-11.8 

8.2 

lt,l 

28.1 

71.9 

Veri et i es 

Hurlburt 

Gr eening 

M0 t h er, S te.rk 

Greening 

Gr eening 

Sprays of derris 4 pounds, skim-milk.nowraor 1 uouna. , bentonite 2 
pounds, to 100 ~2.llon3 of we t e r nC' r e epT) li oa _on Jun e 27, Jul . 10, end 
July 25~ ~nd sprays of derris 4 pounds, skim-milk p o~der 2 pounns , 2nd 
,·,a ter 100 gellonw "'!ere apnlied on August 14. The derris poi,•de r contein d 
4 percent of rotenone . 

Beckvri th e.nd Doehlert (24) in 19 ~7 report d on the control of this 
species in cul t1 Ve. t ed blueberry fie las ••ri th t "10 nonpois onous ins ec ti cid s , 
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derri s (. 5 pc rcen t r o t Enone ) enp p yr ~·thr~.1n{ (0~-9 per een t pyre t: i s . Flies 
ere obt~.ined , in i.12.rcl1.- end Anril from pupe~ in e n in cube tor e d .-·ere d s e 

,., i th defi n ite ouenti ties of ins.ectici .de in· e. c? e of mee u r ed size i an 
e ttenm t to determine ~hich 2s th e more e ffe ct i ;~ dust end t o 2nur,xi a e 

~ -
t he l e tha l dose need 8d in the field . The- t e nereture renged fr om 5o t o 
70~ F . Pyre thrum used e t the r ete of 90 mg . p ~r cege ( 1/3 cu . f . ) kille 
th e flies in 20 hours. Derris e.t t he r ete of · 30 m • per c2 e ( 1/3 c t. 
killed t he fli e s in 3-1/2 h o J.rs, end in t e sts ,-,i th smell e r cmen i i es i 
,·,es found t het 5 m.g. to a _ ,ce .ge "7ouid inceueci t t? te flies ...-j_ thin 2 h ~u r and 
t hey mould die ~ithout rege inin~ motive po~er. o smeller dose ge s ~ere 
tri ed . Five mg. t o 1/3 cubic foot ·-ould be eouel to 4-1/3 pounds :pe r Per e , 
tr!:le.ting e space 3 f eet high, or 8-2/3 pounds per- ecre for e s-p2ce 6 fe e t 
hi gh . The tree t ment finally recommended ras 10 pounds -pe r acre £or sme . 1 
p l ? nts end 15 p ounds pe r ecre for l 2 r ger ones . Comme r ciel treet.ents ry r e 
med e on 225 e.cres rep r e s enting pl2ntings of 10 differ ent g r or-ers. Some 
oper e tors used e monop l e n e rnd oth_ers en eutogiro. The dosF e nes li ited 
to 10 t __ o 15 pounds per a cr_e . Tno smell ce.ge s, 4 by lb b , 2 :m ches, of 
f olded-mire mosouito screening , were used to h old flfes in -the c e e r of 
large bushe s in fi e lds .the t ,11ere _being dusted b, 2utogir o . Six lies ere 
used in a cege , end ell "•e r e deed n ithin 2 hours efte r tr ee t . ent . lts 
o f Rhe.g o"l e tis pomone lle. cen be ki'll ed in cultiv2.ted b l ueberr plen e i o s 
b_ dust ing , .,from an eirplene or Futol;iro~ mith 10 to 15 ounds of derris 
dus t (5 pe rcent r otenone) to the acr e . The time f o r treetments in en 
J e r sey is ?pnr ~ximetely June 27 to ~0, a nd J~y 7 t o 10 . 

The Conn~cticut Stc:te AgriculturPl Exn erirnent S tation (61 ) i n 1937 
r eport ed the t r esults o f tests r•ith vari ous substitutes for l ee Fr nate 
in orcha rd. su r 2.ys indicated th2t the best control of the a u l e V'2 S 

o bte in ed ·on the tr ee s in the c_r yo li_t e- d.erri s plot spre . ed "'i th h iazine. 
Con tinue d· nrork mi th these ne.t e riels eppears to be de sireble. 

Ge r men (93) in 1937 r eporte d th ~ t in gene rel, t he r esult s o teine 
th2t yee r indica ted t~2 t derris is e v er y good inse ct i cid f o r killing 
app le m2 ggo t fli es and that it kills much more r e idly the. l e2d e rsenate . 
This r Rp id kill ~es also r ef l ected in a r educti on in egg pun ture s amo . i 
t o 99 percent rhen the m2t riel ,as u s ed e s 2 sprey 2t the a~e r e e 2.s 
le2d e r s n2 te . Small qu2ntities of derri s or e lli ed materie l in he 
of e dus t cont2ining· 0.75 pe rcent of r o t enone, F p li ed so es o c ve r t he 
fruj_ t sur face in e v e rv li ht l ay .r, vrcr e e l so effectiv i n k illi ng t 
f li es end p r e vcntin_ · ov i posi ti on . PhE:>no t h iazin cont ·.n ed o s .OtTI r e l­
l ent ect i on but in kil li ng e f fect ,as not cqu e l t o e it e r d rris or 
e rs enE t e . Whe2t flour 1-:res used as e carri e r in e l l t sts xce he 
the r o t e none dust , th s rc>ys beine- e p li d ? t the r e= of '.<. ~ • o o on 
2 nd 3 of f l our i n 800 cc . of ~P t r. 

Th . 8" J e r o~ A r icultur e l Exp ri e t Stc=t i on (211) i 193 r er r e ,· 
t hc t t es ts mere med e e i nst this fr u i ~fly in stin· hl ber r i s . rris 
duc:t 2 t th e r eto 0 10 ·mg . or mor \..: kill d t 1C flies in r . Fi m . 
of d rri s dis bl d t he fli s in 7 . our 0 t : the · e i 
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The ·Connectici.it Agricul:t~t?-toE~ ~:h~en t Stetion (6 2) in 1938 r eported 
thPt d erri s dusts .1 were •e.p-p lio4-r~? . ~u.i_y t o c 9ntrol efrp l e magE:o ts. Regul ar 
snr2ys ' '78i'e discont inued e.f ter-.. ,Iup.e ,.:J.~, en·a thr ee PP1J li ce tion s of a dus t 
cont?1.n'ing 0.5 percent· of- rp~9!10n_$ 1 f".9~? Jnade in July end August. At the 
s ti> ti on 1 r'arin the results ,·,e :r .'be t.t e.r .then for several" years pc>.s t. , At 
West rfoods/ v,he r e . a ·· sirnH2~ s,ched,1,l)e ;.ve·~- r°ollo tTJed,' the r educti on in 
injury 2mountedi. to· ;:;pri rq.xime.tciy. 3B percen.t. . 

German (94) ' :in 1:q3g ' r ·e;:or\~i _··ir2~ F. _dust contain i ng 0.5 percent of 
rot enone epn lied wi th e. po,.,..,er At.J.st er, seemed ·to he've considerable toxicity 
for t he epnle maggot f ly. rn :l ~boi~~o t y t e~t~ =m~tc ri e ls the t nroved to 
be e f fect ive TThen -us ed e.s du~·ts 1Jc r c. ·ineffective 'efte r being ,•ret dO\'T!l and 
2nplied as e sn re.y, even t r.oul; h c,m~i dc r e·bl c c>m6unt s =e r e u sed in the 

~ sn r ey. .h.pples h eevily dusted ,,,,e r e left ror c · f c \v d?ys in e gr ee nh ouse 
exnosed to moistur e and li ~ht • . In t hes e t e st s f r eshly appli ed dusts 

. ,. , I 
showed much grePter· effec tiv-enes P. the n sirnile.r • du;sts thc t hed b~en expo s ed 
in a gr eenhous e for 5 days. 

Ga rmfln end Townsend (97) in 1338 r e•1 ort ed. further studi e s on e-0ple 
mPggot control. In both l F,~oratory e nd field t ests 2 0.5-ne rcent-rot e none 

'dust, wi th cl2y cs e. carri er, we s shown to ·be ·more e ff ec tive t hen l ea d 
e~senate in kiilins the flies. Exposure to li g~t under gr eenhous e c on­

'ditions destroyed-the in sectiqidel cc tion of rotcnone dust corrml e tely i n 
,_ 5 days. Using the · dust es e ·sp rP y elso destro;ye<,l its e ffici ~ncy~ 

The ·Nen J e rsey Aericult:1,{~el Exp e riment St Ftion (212) in ' 1938 ,stated 
thet ce ge tests of insectici~l clusts 2,q;e.inst the e.dul t fi.y ":Jere con-

. tinued in t he t yeer with e tote. l of 621 individue l s in 34 lots. It vre.s 
found thet , in equal emounts, powder e d ·bPr b2 sco a.nd derris nrer e eoue. lly 
toxic, ee ch r e sulting ·in P. p ractice lly comp l e te.~kill -rnher e 2. 5 r.1g . of 
4-percen t meteri2l was us ed· in cege s of . 1/ 3-·c11:bi·c-f oot capacity. The . 
seme que.nti ty of 6. ?-percen t tir.1bc ·p roduced only e_ ;50-pe rcent k ill. 

11
he 

substetionns recornmende.tion of 2 eppli ce tions of lQ pounds of p owdered 
derri s pe r acre spreed · by e ircre.ft ' Qn June 27-30 end Jul v 7-10 we_s con tinued. 

The · Ne117 York A.gri cu l tur~l Experim en t StPtion . ( 216) in i938 re;or.t ed 
on insecticide s, incl udin~ ph eno t h i c:- z ine , noroer ed cub e r oot , end hydrated 
1 ime, 1··hich · were t e sted un,o~r orche.rd .con.a°i ti ons e~a in~t t he a:pn l e me.ggo t 
in '1936 : Si'·x smell orche.rds 1··er e tr e_c> t ed, e ll t he trees in each bl ock 
receiving a 'sing le t e)S t . me.teria l. . ~it tl.e or no control 1':Tas ob t a in ed "1he r e 
hydreted 11:me ·alone ?1as- us ed, • but t he r esults f-r.om cube ro o t end pheno-
th iaz-_i ,n-e . \'!Te r o sufficie11tly, n ~_orq i si:n.g to· 1Yc:.rr1:n t e:dd -i t i on2.l t es ting . 

.. - .. t • ') 

The· Ne..., York Ccmn t y . Agen,t.s1 
.. Train:ing School (2 13) hold at Ithaca i n 

19 38 h(terd c. repo:rtt the t _furtq' e~ .~est$ ,,-ri th ·r o t cnone in . th e form of 
p-owd er ed derri s a.nd cube ' r oo t r osuTt ed: · in' ve r y poor control of th ap_ 1 
maggo t. Apperently thi s me t erial is "out" es en insecticide against thi 
pes t. 
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Gc?rmen ( 95) in 1939 re-ported the t ir. f i el d e _ e ri ents in "o __ 
necticu•t , dust s containing 0.5 percen t of r .oten9:1e , 2lt. ou15h succe$sfu.l 
i n 1937 . f2i l cd t o E:louc?.l th2t :9crformc:nae in- 1938,' n.s rtly bece· se of he 
hee vy J-uly r~infa ll. High temperatur es end humidities d.estroycd .e 
r otcnorie r 2p idly, and flies Pere able t o ley l er .e nUJ bers of c~~ s des­
u ite the JO-dey intervel of epplicction, Tih ich theoretic2ll · sh~ ld be 
e rn:o l e considering t · e me.tcriel End tho n"'ture of th e insect. e 
cdd i tion of sulfur to the dust did not imp rove it. In 1939 Ger .. en 1 9-6) 
.r eported thc> t in the hott_est pe rt of July 1938, an-r:les "'ere dus ed wi .. 
_r o t enone dust 2nd exposed to sunlight 1/2 day. By the end of t.1:?t :9e: ri cd , 
the killing poner of th e dust hed dis2ppeared, i ~ iceting 2 ver ; re~id 
aiss i~ation of its toxicity. About th e oniy n lacc for d ist of .e kind 
men ti; ned (0.5 nercent r ot ~none) _is in l a t e e~p licPtions af er he first 
of August , nhen flies n cod to be destroyed on ecrly ripenin~ vc1r·eties 
such PS Gr? venstein or ~ealthy, end excess ive residues shoul~ te evoided . 

Lathrop (169) in 1939 revieved the 10 ycers of ~arfere aeainst the 
b l ueberry mege-o t. Under the heeding nFu.rther Investi ge.ti on ee ed 11 , 

states the t studi e s of rotenone insecticines ere of inter e. t to th 
p r oducers. 

The United Stc:-.tes Dep£:rtmcn t of Aari cul turc , Bu.r-eeu of n . olO€Y and 
Plent Q,uerentine (295), iii 1939 n •ported ,...,ork done in 19 38 1:~· ? . J. he.p­
m2n on the control of t l~e e.np l c m, got in th8 vie ' ni ty of Pou 7 :Jcee11 sie, 
N. Y. Cube ponder (4 .4 ner;cn t r o t enone end 22 .9 nP rcen t t o e l ox re c ives 
P. t th e r e t e of 3 p ounds p er 100 gcllons p l us 1 ~ound of ; soytcen flour ~es 
a.pplied five times, but per mitte<l. c>n i n f es tct i on r Fn.::in_ f r or.1 4 .3 o 2 • .;, 
lJ ercen t. L c.d e.rs ene te f o llorred b~r zinc e rsenP t e end t ... ,o F li t i i1 s .-- f 
n heno t h iezine geve t he best control. 

Ge r men and Torm s end ( 98) in 1940 r eported on th .... control of t ~ a n l e 
·mc 7 ~ot in Connec ticut. A derris-pyrophyllite dust (0.5 pc rcen r o enonc) 
p l us 4 pc rcen t of 'White l ubrice.tin ~ oil e.p li ed a s a dust ·-e s c -fe iv . 

.h.l thou _ h it apnears too e2rly t o make spcci fie r cco •'. ende. ti n con-
ce r ning tho use of r o t enone insecticides f or control of t µ le e ot , 
it seems t hPt such met ri e. l s mey hPve e p l?c8 l.ste in he see s n r,}. en i 
is desircbl e to evoid poisonous r es idues . Th y ~ill oub l es e Mor e 
RU ces fu l in dry then in -e t sePson, 2nd it sh ould be ken i n ha 
combineti ons so f e r nrfn? r ed l 0se their otency, oven in dr · - e2 ~er. 
They e. r e not kn0rrn to l es t more then 4 or 5 dP , s on t e tr s. e -xtrc 
r e i d it , of kil ling action i s i n fpvor of r ot n n d1sts , s shor-n b · 
cc _e t s t s , mhich freaucntly -c:ve 100- ~r c<2nt kn ck- 0'71 S i n ' ho rs. 
Fie l d observeti ons indicet the se . e r ;,n id d s rue i on of fli \.,;s i . he 
orcha r d~ Flies co'""lin . fr om unc: r e.yon tr._ s outs id the or . er a .ill 
remain a r ro 1 M, but t here 1s r e~son to boli ~vc t ~ t e ~nee f 
eliMin -- tin '-'-- l e. t corners .-rith r ot e one dust is very .ood .. 
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Un identifi ed species of Diptera. 

See Kelsall et a l. (159) under _Musce. dornes ti ce•, · _on 1J . 31. 

Geo ffro y (105) i n 1895 described t he follor:ring t ~st mede .,,..ith nicou±ine 
( rot enone) extracted f rom the root of LonchocarDus nic ou: Fli e s v•e r e ple.c ed 
-a:nder e. bell " i th a -p iece of suger d.ri ed in e. n oven efte r bein·g dipped in t o 
an a lcoholic solution satur2ted ~ ith nicouline . The f1ies the t ceme t o the 
sugar did not teke long to f e ll; they Qe ceme life less, ,unab l e ·to fl y, and 
menifested their vital ity ·only by en int ermitt ent tremblin~ of f ee t end 
wings. 

Dtniels (65) i n 1905 wrote the t the e ff ec ts of ~erris on dipterous 
larvee in cessp i ts filled vri t h s emisolid me t ~rie l e re_ loce.l only. 

Gilmer '(110) in 1923 renorted the t de rris po der ~•hen blomi into t he 
air is not effective a ge ins t fli e s. 

The Hende lsmuseum o f the Koloniee l Ins tituut (161) of Ams t e rdam in 
1930 sta.ted thc=- t fl~ Gs end fl y lervae eppeered t o ·be i mdune t o de r ris 
emulsion. 

Schmitt (246) in 1930 r e vie~ed t he us e of Derris ellin tica es a.n 
insecticd~~ Dusting rr ith the fin e ly p ulveriz6d r oo t vre.s effecti ve against 
flies. 

Ccmpbell end Sullivan (52) , in 1933 r enort ed Tery hrosi e l E-t i dens from 
Floriae to be l e ss effective then e. s2r.1ple of a erri s when t es t ed 2 s a 
kerosene extract a~ainst fli es . 

Gn2d in.£;er (117) in 1933 reviei:,ed the li t e r a.t u r e on r o t en one i n fly 
S1J reys end cited unpublished ..,.ork by Ginsbur g , rrhich indice.t es t hP t t he 
p yrethrins 2 r e mor e toxic them r o t en on e to fli es. 

A '.•rit e r called 11 0. H. 11 (128) in 1933 sta_t ed thc1t it =es possitl e 
t o use a derris r oo t extract in u l a.c e of arsenic in the ~ r epe r e. ti on o f 
fly pc1)8r. 

Spoon (257) in 1933 r enorted t est s o f r o t cn one a s en insecticide 
in H~ll c=- nd and stated thet -r o t e none e-.,peEred t o heve no value e._ a.in st 
full~grown·n1es. 

. Worsley ( 326) i n 1934 r e--:-orted thc>t a~e inst fli es tenhr os i n hed be n 
f ound t o be es effective ,2,s rJyre t hru;1 '!'1 r ovided the insec ts w r e actuell v 
h it v-: i th it; p yre thrum, however, hed e. t e111po r e r v r ene llen t effect for a 
sho.r t time e ft e r s:r r eyins , e p ro"[)e r t y vrhi ch t enhr os in does not ,, o s s e s • 

P ee.rs on ( 22s ) in 1935 r enort ed on t he r o l e of p in e oil in c2.ttl e-fly 
sp r 2vs. Tests wer e m~de wi t h a c ornrne rci e l ~ine-oi l extr a ct of d e rris 
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co ntaining 5 percent of rotenone and , ith 11 Yar or" u ine oil containing 
2 pe rcent of pure roten one. Both the knock-dovrn and he orta1· : 
p roduced by derris extract are increas~d by nine oil. he rate o_ 
activation is greater than withroyrethl-um. Combinations of derris 
end ine oil exhibit t_he same ra.te of kill as . derris alone, si~if-
icant·mortalitv qccurtibg after 24 hours . ·en com ined wi h i err·s 
extract, high-grade p ine oils are more effective than those of lo~ 
grade. Tri~ differences are not so distinct , however, Es mi h 
pyre thrum. The effeet of pine oil on the toxici y of rotenone and 
of derris extrect is simil ar . Pine oil increases 1he repellence 
of derris extract in.relation to the oua.ntity ad ed, but_ not at so 
great a re.te as the t of nyrethrum extract . 

Feytaud e.nd Lappe.rent (87) in 1936 published t , e follo ing 
formula for a fly spray: Cub;-powder or derris ~oder 10 0 • -eni 
pyre thrum powder 10 gm •. is mqcere ted in 100 grp . of 9. mix ure of ea al 
pe rts of terpi nolene and orthod.ichlorobenzene or carbon te re.chloride 
for 5 days with frequent agitation, then . filtered and ; a perf1JJI1e added, 
for exemple , 10 perce11 t of 11 ternene de . cit:ronelle . 11 

R. J. Prentiss e.nQ. Company, in advertising li tere.tur:e uublished 
in 1936, discussed . laboratory and field methods of evaluating stock 
sp rays. The follo"1ing factors were considered: P!'lysical, 11hysiologi al, 
and toxic roperties by the Peet- Gredy test, and repel lent' p r oper ies . 
This co~pa.ny manufactures 11 Pre:r:itox Stock Spre, Concentrete .ro . 20 11 and 
11 Pren tox L. S. Concentr?t~,'r' both of which contain derris extr2c i e • 
A proper combinat ion of · derris resins with a safe and effec ive repel­
l ent of the fumi gan t type dissolved in a p r operly chose ase oil ~ill 
me.ke _a stock .sr:;,rc?y tha~ ll'Jill fully meet the most exa tin ::, speci icatio s . 

Eoyd (37) in 1937 reviewed the use of roten one in con ro_ of 
household insect s . Rotenone as a fly spray and combinations o r o enone 
nr i th pyrethrum and 'l!li th thiocyenates ere referred to • 

.,,,. 
Gre enup (126), American Com~ercial At ache at Lima, 

e.d vised t he t Cubex; a proprietary insecticide m2de from 
only a s a general household insecticide for ktllin~ flie 
insects . 

er in 1937 
be, mas sed 
a.d other 

Hardtmann (137) in 1937 re om~ended oil-r tenon s ra~s fo t 
comba tin flies and gi:ia ts. ( See Hard tmenn under ~yo oder ? , pa 68 . ) 

Dibbl e and !v1unci e · (74) in 1938 r co iITlended de_!'ri s .. in con r ol 
p reuarations and fly ki 1 .r for livest ck p sts . · ri 1~ slor r 
a ctin than pyr thrum but does not detErioret o re~ idl , in s an 
air . Dusts should contain :froM 0.5 t o 1. 0 p rcent. of ro e o e·. 

Thom en ~nd Doner (274) in 1938 revi ~ed 
on fl y ontrol for livectock 2nd mention r non 
adult fli 

bli h d infor ati n 
s ra. r killi 



The Wisconsin Agrf c·al turel E~eriment Sta tion (323) in 1938 
reported thet the be st spray for protecting cattl e a gainst fli e s 
contained 5 percent of pyrethrum extract in a hi ghly refined mineral 
-seal oil of viscosi.ty 40 to 50. Among the mete rials that proved 
in·effecti ve ~s a f.ly spra~,inse'et.icide in . these tests ~ere rotenone 
and other .derris extractives, s~lf~r ·compounds, and .a number of 
syn the tic insecticides. Several en t ioxidan ts, 'tested to le2rn whether 
they would prolong the effectiveness of insecti c ides, failed to imprcve 
cat tle-fl;v sprays. 

· According 
1

to the manufacturers, Dodge and Olcott Company, New York, 
··N. Y. ~ ·in ·.advertising li tere.ture published in 1939,. Rotopyressenol No. 29 
is a · combination iv-11.i ch 11 em·bodi es in sc~en tifi call y correc t prop or ti ons 
the quick knock-doirn · value of pyre thrum and th e high moribund kill a nd 
leg paralysis of dihydrorotenone, both· enhcmced by t he acti vati ve 
penetration of Essenol." D. end 0. Essenol is said to be an ins ecti c i­
dally active com1J,ina~ion of ess entE.l oil s , a nd it is stated tha t the 
effective killing :p'ower ·of ·pyreth,rum and rotenone sprays is ·subs tan­
tially increased by fts addition. 

'Whitmire (318) in 1939 defined mori .bund flies as 11 those tha t can 
move some pert of their bodies, but cannot fly or vralk to an extent to 
·enable thern to get ·off the observation paper. 11 He ·described an apparatus 
and method for determining moribund kill. Rotenone end c e rtain d e riv­
atives of it (e.g., dihydroroten one) in fly sp rays do not kill flies 
immediately but act slowly , producing moribund flies. 

In 1940 the Experimental and Research Ste tion, Cheshunt, Herts, 
England (81), reported thet applications of ')yre·thrum powder to mu shro om · 
beds had given results [against Diptera] e.s good as thos e obtaine d by 
atomization of pyrethrum and derris extracts with a~paratus emp l oyed 
in the treatment of werehouses, 

An anonymous write r (8) in 1941 r enortea_ tha t th e na me II Indalone '' 
had been r egistered by U. s--: Industrial Chemicals, Inc., Ner,r York, N, Y., 
~s the trade-mark of the solvent aln h2 , alpha-di me thyl-a l p he. 1-ca rbobu t oxy 
-garnme-dihydropyrone. Inde.lone , form erly merke t e d under. th e na me 11 dih ydro 
-pyrone, 11 ~es develop e d for use in liquid con ta.ct insecticide s 2.s a 
solvent for derris-root extract·ives·· • .. Vfuen us ed •in this wa y it has the 
property of increasing the insecticid~l effe ctiveness of the ing r edi en t s 
dissolve d in it andof holding de rris extractive s in s olution i n the 
commonly used bese oils. Indalone is a_ powerful ins ectifuge a nd r epel s 

· th e common winged insects, to 1-rhich it e.ppears to have a n obnox i ous t as t e . 
Because of · this high r epellency, it is e specially suitable fo r cattle 
sprays ahd mosquito lotions. 
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Sm i th , C. R. See Camp be 11, F . L. , 5 5 
Smith, L. E. SPe Camp bell, F •. L. , 56 
Sp ittall, J.P. See Kelsall, A., 159 . 
Sullivan, W. N. See Campbell, F. L . , 5~, ~2, 53, 54, 55, 56; · Goodhue , • ., 

119; J ones, H. A., lq4, 155, 156; Le Pelley, R.H., 179; 
and Sievers, A. F~, ~50, 251 

Swin~le, M. C. See Phillips, A. M., 246 
Tomnsend, J. F. See Germen, P., 97, 98 
Twinn, C.R. See Gieson, A. , 109 · 
Vandenber g , G. B. See Murphy, D. F., 209 
Van Ess, M. W. See Hoskins, w. M., 143 
Wadsworth, J. T. See Smitht K. N., 255 
Walker, G. P. See Kelsall, A. , 159 
Walton, C. L. See Geut, R. C., 103, 104 
We berbauer, A. See 1n lle, J. , 322 
Webster, R. L. Se e Hanson, A. J., 136 . 
Wells, R. W. Se e Bishopp, F . C., 29, 30, 31, 32 
Wh ite, L. T. W. See DeOng, E. R., 71 
Wotherspoon, R. See Bedertscher, A. E., - i3 

Index of Insects 

Aedes--
aegypti - - - - - - - - - - - - - -
cinereoborealis - - - - - - - - - -
cinereus - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
e xcruci ens - - - - - - - - - - - - - - - - - - - - - - - - - ·- - -
fit ch ii - - - - - - - - - - - - - - - - - - - - - -
sp . - - - - - - - - - - - - - - - - - - - - ~ - ~ - - - - - ~ - ·- -
stimulans - - - - - - - - - - - -~ - ·_ ~ - ·- . ~ ~ - - - - - ·- - - - -
s ylvestris - - - - - - - - - - - - - - - ~ ·_ - - - - - - - - - - -
tri churus - - - ~ - ~ - - - - - - - - ~-- ~ - ·- - - - - - - - - - -
vexen s - - - -

Agromyz2--
ph2seoli - - - - - - ~ - - - - - - - -
pu s i l l e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Agromyzidae - . - - - - - - - - - - - - - - - - . - - - - - - - - - - - -
Allo gr e.pt~ obligua - - - - - - - - - - . - - - - - - ~ 
Am eri ca n whee t midge - - - - - - - - - - - - - - - -- - - - - - - - -
An ophel es--

2nnul2ris - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
hyrcenus ve. r. sin ns i s - - - - - - - - - - - - - - - -
me culip ennis - - - - - - - - - - - ~ - - - - - - - - - - ~ - - - -
p seudopun c tiu nni s - - - - - - - - - - - - - - - - - - - - - - - -
sp . - - - - - - - - - - - - - - - - - - - - - -
subp i ctus - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

13 
13 
13 
13 
13 
15 
13 
14, 18 
13 
14, 18 

2 
3 
2 

73 
30 

15, 16 
15 , 16 
16 I 1 
16 
16 
15 , 16 
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Anopheline mosquito.~ - - - - - - - -- - -
_____________ 1 5 , 16 

Anthomyiidae - - - - - - - - - - 3 
Aphidp - - - - - - - - _ 23 , 71 

App_le~-
frui tfly - - - - - - - - - - - - - - - -
leaf-curling midge - - - - - - . - - - - -
m~ggo~ - - - - - - -

- - - - - - - - - - - 78 
- - - - - - - - - 2 9 

Atherigona indica 

Bean flf - - - - - - - - - - - - - - - · - - - - - - ·- _ - __ 2 
Beet fly - ~ ~ - - - - - - - - - - . - - - - - - - - - - - ~ - 5 
Black blowfly - - - - - - - - -- - - - - - - - - - · - - - - - - ' - - - - - · - 11 
Blackcherry fruitfly - - - - - - - - - - - - ~ - - - - - ~ - - - - - ~ 78 
Bloodworm - - - - ~ - - - - ·- - - .- ~ - - - - - - - - - - - - - - - - 12 
Blueberry ~a~g~i - · - - ~ - - - - - ~ ~ - - · - - - - - - 78 , 82 
Boxwood leaf miner· ~ - ~ - - - - - - - - - - - - - - - - - - - - 30 
Bulb fly. See Narcissus bulb fly. 

Cabbage--
maggot - - - - - - - - - - - - __ _ 4 , 5 

roQt fly. See Cabbage maggot. · - . 
Calliphora--

. erythrocephe.la - - - - - - - - - - - - - - - - - - - - - - ~ - 6 
- - - 6 sp. - - - - - - - - - - - - · - - - ~ - - - - - -

Calliphoridae - - - - - - - - - - -
Ca~r9t--

fly. Se_e Carrot rust fly. 
rust f-1 y - - - - - - - - - - - - - ~ 

Ce.ttle-

- - - - - - - - - -~ - - - - 6 

.. . flie·s - ·- - ·- - - - · - - - - - - -- -. .... --=- ..... -;.. - ~ - - _ _ __ • 81, 
.grubs - - - -51,- 52 , 53, 54, 55 57 · 58 :. 61 · ~2 ~ '? - -6 4- -66- · -67 

82 , 83 

. ' ' ' ' ' o , t ' 
~e ~ - Common cattle grub; northe rn cattle grub. · 

"c·~did•omic 11 negri - - - - - - - - - - - - - - - · - · - - -
Cecidomyiidae. See ·rtonididae. 
Ceratitis--

~ .. capita ta - - - - - - - - - - - - -
rosa ~ ~ - - - - - - - - - - - - - - - - - - -

· ch2etodacus- · 
cucurbi tee :.. - - - - - - - - - -
sp. See Dacus (Chaetodacu~) sp. 

Ch~rry--
fly - - ~ - - ~ - - - - -- - - . - - - - - - - - - - - - ~ 
fruitfly - - - - - - - - - - - -
frui tfly (of Europe) - - · - -
m?ggot - - - - - -
worm - - - - - - - - - - -

Chironomidae - - -
Chironominae - - - - - - -

29 

74 
75 

____ 75 

- · - - 5 , 76 
- - - 77 , 78 

- 76 
_ 77 
_ 77 
_ 11 
- 12 



Ch ir onomus-­
br Ech i a li s 
cin~ l 2tus 

- 12~ 

deco rus - - - - - - - - - - - - - - - - - - - - - - - -
l ob i f er us - - - - - - - - - - - - - - - - ~ - - - - - -
ncr vosus - - - - - - - - - - - - - - - - - - - - - - - - -
p l u..rn osus va r. p r e. imus - - - - - - - - - - - - - - - -
sp . - - - - - - - - - - - - - - - - - - - - -

11 
11 
11 
1 1 
11 
11 

- - - 11 
t enuicaudatus - - - - - - - - - - - - - - - - 11, 12 , 13 

Ch l orop i dae - - - - - - - - - - - - -
Chl or op i s ca--

ci r cumde t a - - - - - - -
no t a ta - - - - - - - - - - - - - - - - -

Chr ys2 nth emurn gall midge - - - - - - -
Cli nodi p l os is mosella na . See Thecodjp losis mos ell2na . 
Cochli omyi e. ameri cana - - - - - - - - - - - - - - - - -
Common ca tt l e grub - - - - - - - - - - - - - - - - - -
Conta rin i a--

-
- -
- -

- -
- -

- - - 1 3 

- - 13 
- - - - 13 

~ 30 

- 6 , 
- 50, 51 , 54, 

n2sturtii - - - - - - - - - - - - - - - - - - - - - - - - - - 29 
py~i :o: a - - - - - - - - - - - - - - - - - - - - - - - - - - 29 
tr1 t1 C l - - - - - - - - - - - - - - - - - .- - - - - - - - - - 29 

Co r e t hr e. sp . - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - 16 
Cr ene f li es - - - - - - - - - - 74 
Cul ex--

7 

horten s i s - - - - - - - - - - - - - - - - - - 16 , 17 

60 

p r p1ens--- --------------14, 16 , 17 , 18 , 21 
qu i hque fa s ci a tu s - - - - - - - - - - - - - - - - - -- - - - - - - 20 , 21 
sp.--- ---- ---------- --- 21 
t erri t a ns - - - - - - - - - - - - - - - - - - - 1 , 21 

Culi c i dae - - - - .- - ·- - -: - - -- - - 13 , 21 
Culi cine mosqui to - - - - - - - - - - - 14-; 17 , 20, 23 , 24 
Cur r ant f rui t f l y - - - - - - - - - - - - - - - - -- - - - - - - - 75 

Da cus--
( Cha etodacus ) speci es - - - - - . - - - - - - - - - -- - - - - 75 
cu cur bi t ae - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 5 

Da syneu r a m2.l i - - - - - - - - - - - - - - - - - - - - - - - ~9 
Di e r thr on omyi e hypoga ea - - - - - - .- - ·- - - - - - - - - - - - - - - 30 
Di~ t era - - - - - - - - - - - - - - - - - - - - - - -- 2 , 68 , 83 , 
Dip t erous l a r vae ·- - - - - -- - - - - - - - - - - - - - - - - - - - - - 83 

See ?.l so Maggots . · 
Dog1Nood club ga l l r.i i d e - -
Dr os ophila- -

emp el ophila -
' sp . - - - - - - - - - - - - - -

Dr osophi l idae - - - -

• I 

E~o chra c2nad n s 1s - - - - -

Euxes t a stigrn ti ~s - - - -

- - - - ~ 

27 
- - - 27 
- - - 27 

75 

0 
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Flesh fly - - - - - - - - - - - - - - - - - - - - - - - -
Flies-------- -- ------- 7 , 8 , 11 , 13, 25 , 
French been miner - - - - - - - - - - - - · - - - - - - - -
Frui tfly - - - - - - - - - - - - - - - - - - - - - - -

See also Drosophilc sp ._ :. See Rhego l e ti s sp. 
Fungus gnats - - - - - - - - - - - - - - -

.. - - - -

- - - - - - 10 
~1-50, 68, 83-8-5 
- - - - - - 2 

26 

------ 50 

Gne ts - - - - - - - - - - - - - - - - - - - - - - - - - - - 84 
Goe t we.r b 1 e f 1 y - _ - - - - - - - - - - - - - - - - - - - - - - - - - 50 ,. 51 
Gooseberrv.ma.e;got - - - - - - - - - - - -- - ..; _ - - - - 75 
Greenbottle fly - - - - - - - - - - - - - - - - - - ~ ~ - ~ - - - - 10 
Grubs. See QoP,1Ji19n c?tt l ~ g r -µ.b; northern cattle grub. 

He.eme tobic. irri te.ns - - - - - - - - - - - - - - - - - ·- ·- - - - 31 
Hippobqscidae ::- -:: - :- -:: - - - - - - - - - - - - - - - - - - - - 27 
Hol.ly leef miner - - - - ·· _· - ·· - - · - - - · - - - - - · - ·· - - - -- - - - - - - - · 3 

Hornfly ~ ~ ~ - ~ - ~ ~ - - - - - - - - - - - - - - - - - - - - - - - ~ 31 
Horsefly - - - - - - - - ··· - - - -· - · - - - - · - · - ··- - -- - - - - - 74 
Housefly:::~: - ~ ~ ~ ~ ~ ~ - - - - - - - - ~ ~ - - - - - - - 7 - 3l~49 
Hylcrnya-- ·"· · ·· - · -

Prn ti ~ua - - - - - ________ _ 

bre.ss ica:e - - - - - ·· - - - - - - - - - - - -
Hypoderma-- · · · · 

- - . 3 , . . 
' - ; ... 4 . ·; , 

bovi s -:- - - - - - - - - - - - - - - - - - :- :- - - 1 ,;-50-53 
crossi - - - - - - · - ·· _-- _-· _· _ ,_:_ - - - - - - - · - - -- - - - - - _ · ,,.. 50 , 51 
linee tum - - - - - - - - - ·- - - ·- - - - - - - - - - - - - - 50 , 51 , · 52. , 53 
sp . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5ii-68 ,-· 84 

I tonid.idae ·_ -

Leetherjacke ts - - - - - - - - - - - - - - - - - -
Le strem i.e. negri :_ - - - - - - - - - - - - - - - - -
Li ce on ~p~ep ~ ~ - - - - - - - - - - - - - - - - -
Liri omyza solen.i ~ S~e Agromyza. (Liriornyza sole.nL 
Lucilia--

cup r in~ 

- - ·- - . 29 

----- · 74 
29 

- - 28 

10 
s eri cata - - - - - - - - ·_ - - - - - - · - - ·- - - - - - - - - - - - - 10 , 

10 sp. - - - - _-
Lycoria pusilla - - - - - - - - - - . 49 

Mag,';ots - - - - - - - - - - - - - - - - - -3, 4 , . . 11, 29:, 5G , 66 , 
·wh ~te , in soil. See Scie r e sp. · 0 7,0, 71 

Me di terran~a~ frui tfly - - - - - - - - - - - - - - - - - - - - - -- .... - .- 74 
Me l ena.gro~yza pheseoii - - - - - - · - - · - - - - - - - - - - - - - · - - - - 2-
Melopl-}2.gus _ O'l{inu.s .- ~ - - · - - - - - - - - - - - - - - - - - - - - - - · - 27 
i.1e r odon--:: 

eques tris- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 3 
,';Em i cul a t us - - - - - - - - - - - - 73 

Midge - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 9 

t ' 
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Monarthropalpus buxi ~ - - - - ~- - - - - - - - - - - - - - - - ~ - - 30 
Mos qui to - - - - - - - - - - - - - - - - - - - - - - 12 13-26 8 5 

- .. ... . .. . ' t 

Musca dorn~stica - - - - - - - - - - - - - - - - - - - - - - - - - - 31 83 . . - . . . . ' 
Muscidae - - - - - - - - - - - - - - - - - - 31 
Mushroom fl y - - - - - - - - - - - - - - - - - - - - - - - - 49 
Mycet ophilida e - - - · - - - - - - - - - - - - - - - - 49 
HyQodiplosi s a lterne ta - - - - - - - - - 30 

· Ne rc.is su·s bull~ fly - - - -
Natal fru~t _fl y - - - -
Northern--

cettle grub - - - - - - - - - - - - - -
h?use _rnosqui_to - - - - - - - - - - - ~ -: - - ~ - - - - - - - - - -

7 3 

75 

50 
17 

Oestridae - - - - - - - - -
Onion--

- - - 50 

, fl y - - - - - - - - - - - - - - -. . 
maggot - - . - - _- - - - - - - - - - - _- - - - - - - - -

Oscinis oryzella - - - - - - - - - - - - - - - - - - - - - - - - - -
Otitidae ~ - - 7 - - - - - - - - - - - - - - - - - ~ - - - - - - - -

3 

3 
13 
70 

0 x war b 1 e - - - - - - - - - - - - - -
0 x warble f 1 y - - - - - - - - - - - -

See also ox warble. 

50-70 
56-59 

----pee. aphid - - - - - - - - - - - - - - - - - - - - - - - - - - 74 .., 

P ear midge - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - 2 9 
,Pegomya-

hyoscyami -
nigri te.rsus -

Phormia--

5 , 
- - - 5 

regina - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 11 
. sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -11 

P.hytomyza­
i 1 icis - - - - - - - - - - - - - - - - - - -
s o l an i - - - - - - - - - - - - - - -

See also A romyza (Liri omyza) soleni. 

3 
3 

P i ge on fly - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 27 
P l e tyPa rea sp . - - - - - - - - - - - - - - - - - - - - - - -
P oma ce fly - - - - - - - - - - - - - - - - - - - - - - - - - -
Pro cl edius--

76 
27 

6 

chor eµ s - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - 12 , 1 3 

culi cif ormis - - - - - - - - - - - - - - - - ·- - - - - - - - - - 1~, 13 
SP • - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 11 , 12 

P seudo lynchi e cenari ensi s - - -- - -- - - - - - - - - - - - - - - - ~ 

P si l a r osae - - - - - - - - - - - -- - - - - - - - - - - - - - - - 70 
Ps ilidee - - - - - - - - - - - - - - - - -- - - - - - 70 
Pt er ena rus r osa - - - - - - - - - - - - - - - - - - - - - - - - - - 75 

Rha,1so l e tis--
ceres i - - - - - - - - - - - - - -- - - - - - - - - - - - 5 , 7 
cin l eta - - - - - - - - - - - - - - - - - - - - - - - - 77 , 78 
f us t a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~7 , 78 
pomonella - - - - - - - - - - - - - - - - - - - 78 , 80 
sp . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 77 



• 

Root maggot on cabbage 

Scatophaga stercoraria 
ScatopRagidae - - -
Sciara ...... · 

- - - - - - - -- - - - - - - - -- - - - - -
praecox - - - - - - - -- - - - - - - -- - - - - - - - - - - - - -
sp • - - - - - - - - - - - - - - - - - - - - -

Scierid flies - - - - - - - - - - - - - - - - - - -

5 

72, 73 
72 , 73 

49 
49 

49 
ScreWV!'orm - - - - - - - - -
Serpentine leaf miner - - -
Sheep--

6-10 

ked - - - - - - - - -
tick - - -

Si todip losi s 
Sorghum stem 
Southern--

mosellena. See Theocodiplosis mosellena. 
mag.got - - - -

3 

27, 
27 , 

3 

armyworm - - - - - - - - - - - - - - - - - - - - - - - - - - - - 21 
house mosauito - - - - - - - - - - - - - - - - - - - - - - - - - 19 

Spinach leaf miner - - - -- - - - - - - - - - - 5 
Stablefly - - - - - - - - - - - - - - -
Stegomyia sp. - - - - - - - - - - - - - - - - -
Stomoxys --

calci trans - - - - - - - - - - - - - - - - - - - - - - - - - - -
sp. - - - - - - - - - - - - - - - - - - - - - -

Syrphid fly - - - - - - - - - - - - - - - - - -
Syrphidae - - - - - - - - - - - - - - - - - - - __ 
Syrphus--

americanus - - - - - - - - - - - - ~ - - - - - - - - - - - - - -
sp . - - -

Tabanidae - - - - -
Tanypodinae - - - - - - - - -
Tanypus puntipennis - - - - - - -
Tanyte.rs.u.s eminulus - - - - - - - - - - - - - - -
Thecodiplosis mosell~na - - - -- - - - - - - - - - - - - - - - -
Theobaldia ennulata - - - - - - - - - - - - - - - - - - - - - - -
Tipula sp. - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jipulidee - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tometo leef miner - - - - - - - - - - - - - - - - - - - - - - - -
Trypetidae - - - - - - - - - - - - - - - - - -

Vermin - - - -

Werble, See Ox werb l e . 
Werble fl y . See Ox ryarble. 
Warble grub_ See Ox wa r bl e . 
1Vheat--

gall midge - - - - - - - - - - - - - - - - - - - - - - - - - -

- 39, 
- 21 , 

31 , 
49 
73 , 
73 

73 
73 

74 
12 

12 , 
12 , 
30 
22 
7Ll. 
74 

3 
74 

54 

30 
midge - - - - - - - - - - 30 

Wound-infesting flies - - - - - - - - - - - - - - - - - - - - - -
See a lso Scr ewworm . 

Yellow--

6 

currant fly - - - - - - - - - - - - - - - - - - - - - - - - - - 7 5 
fever mosquit o - - - - - - - - - - - - - - - - - - - - - - - - 13 

28 
28 

49 
22 

49 

74 

13 
13 
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