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TH E  DEVELOPME N T  of varieties of sugar heets resistant to curly top 
has made it  profitable to grow beets again in  areas of  the western part of 
the United States that are affected by the heet leafhopper, Circulifer tenel lus 
( Bak. ) . These resistant varieties are susceptihle to curly top during the 
early stages of growth. The he et leafhopper is the vector of the virus of  
this  disease. When a large spring movement of heet  leafhoppers has coin '  
cided with the  seedling stage of the  p lant ,  serious losses from cur ly  top 
have occurred in California, Idaho, Montana, Nevada, Utah, Washington, 
and Wyoming. Although the losses have heen local in  extent, they have 
dealt hard blo\vs to growers in affected areas. 

In the mechanized program of sugar beet p roduction the development 
of segmented, or sheared, seed is important in reducing hand lahor in 
thinning. The use of sheared seed has material ly reduced the number of 
p lants per acre as compared with the number obtaineu with the conven
tional seed ball method of planting. Consequently, with fewer plants avai l 
ahle, a given number of leafhoppers wi l l  infect a larger proportion of plants 
with eurly top. 

Giddings (6) ·1 showed that resistance of the sugar heet to curly top 
increases rapidly with the size and age of the plant .  Annand et  a l .  ( 1 )  
and Douglass e t  a l .  (4)  showed that thc magnitude and time of spring 
movement of the leafhoppers into beet fie1us are important factors that 
influence the extent of curly-top epidemics. Hil ls (8) found that leaf
hoppers entering the beet fields late in  the season are relatively unim
portant in causing damage by curly top.  Douglass e t  a l .  (5) showed that 
most of the incoming beet leafhoppers enter the beet fields in  continuous 
movements over a period of several days or during heavy flights of short 
duration. 

In 1 947  the initial movement of  the spring generation into beet fields 
on the western edge of the Twin Falls, Idaho, irrigation tract started on 
May 7. The peak of the movement was reached on May 20, when the 
average adult population recorded was I , (i I  5 per 1 00 square-foot samples. 
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Seventy-six percent of the  leafhoppcrs entered the  ficlJs hetween May 1 9  
and 2 6 .  I t  i s  impossihle to determine the period hetween the peak and 
the end of the spring movement, as there i s  no practical method of distin
guishing incoming leafhoppcrs from those already there. Apparently, if  
the young, susceptible p lants were kept free from beet leafhoppers for 
approximately 2 or 3 weeks Juring the spring movement in outbreak years, 
curly-top infection would be reduced sufficiently to make control opera
tions p rofitable. With this thought in mind, we shal l  confine our discussion 
to the control of the spring populations. 

For years various workers have tried to control curly top by controlling 
the heet leafhopper. Cook (2 ) , Douglass et "1. ( 3 ) ,  and Romney (9) 
showed that pyrethrum killed beet leafhoppers but did not have any 
residual effect. De Coursey! found that pyrethrum extract could be used 
with suIfur without decreasing the effectiveness of �;either material .  Sulfur 
had a residual effect upon the eggs and young nymphs, hut was not effective 
against the adults and larger nymphs. Experiments with pyrethrum mixed 
with various sulfurs sho'\ved that these materials reduced hoth adult and 
n ymphal populations present at the time of treatment, but were not effec, 
tive against adults coming later. 

Many materials have heen tested at the Twin Falls lahoratory of the 
Bureau of Entomology and Plant Quartine in order to develop an insec
ticide that vilould give p rotection to p lants against curly-top infection. The 
results of field experiments in 1 94 7  are presented herein. These experiments 
were designed to con1pare the toxicity of several new insecticides, includ
ing their residual effect, when applied in different formulations as dusts, 
sprays, or Inists. Therefore, the work \vas delayed until high populations 
of leafhoppers were p resent in the fields. No curly-top control was p lanned, 
as the object was to determine the most effective material in its most 
efficient formulation. 

MeLhu!ls 
Thirteen experiments wt:re conducted between June 6 and July 1 8 , 

1 947 ,  in cooperation with Harry A. Elcock, Idaho manager of the Amal, 
gamated Sugar Company, and heet growers of Buhl and Castleford, 
Idaho. The fields selected for treatment were located on the western edge 
of the Twin Falls irrigation tract, and were dose to the leafhopper spring
breeding grounds that lie to the west of this cu ttivated area. 

The effectiveness of the n1aterials was determined by comparing pre
treatment and post-treatment numbers of adult beet leafhoppers. The 
counts were made with the Hills (7 )  square-foot sampler, which traps the 
insects in a circular cage. The samples, which were taken at random along 
the beet rows, included Inore than one plant in unthinned fields hut single 
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plants in thinno.::J fidJs. Pre,trcatment counts were m"H.1e either just prior 
to treatment or the day before, hy taking 1 00 samples in each field, 2 5  
samples i n  each quarter. Post,treatment counts were made 1 ,  7 ,  and 1 1  
days after treatment, except i n  experiment 7 ,  when counts were made 
after 2, B ,  and 14 days. Either 10 or 1 5  samples per plot 'were taken, 
depending on the post,treatment population. 

The randomized-block method was used ill setting up the experi, 
ments. The fields were divided into 1 6'row parallel plots. The number 
of plots determined the number of treatments and replications in each 
field. The number of treatments in each experiment ranged from 3 to 6 

and the numher of replications from 2 to 9.  

FiK\ lrc 1 . - Srraying het:t� for t h e  control of t h e  h,'d kafh"Pl"'l"r, Castldord . IJah,).  JlIIl\' I ') .  1 9 4 7  

All  materials were applieJ with power equipment. The water sprays 
were applied with a 24,no.z.zle sprayer mounted on a tractor, as shown in 
figure 1. This sprayer covered 8 rows at a titHe. The spray was applied at 
the rate of approximately 90 gallons per acre except in cases where it was 
considered advisable to vary the dosage. The pressure was 400 pounds per 
square inch. The dusts were applied with an 8-noz;de duster mounted on 
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flgl� r,' :; . - !)" "t lng hn't.;; {" r the control of the hcc( lcalhc)ppn , Ca�tkf, )rd , Id. lnu,  J .nw 1 5 ,  1 9 0f t .  

a trai ler and attached to a tractor, as  shown in figure 2 .  This duster 
covered 8 rows at a time and was equipped with a 24-foot traiIer�typc 
hood. The mists. or vapor sprays, were applied with a vapor spraye[ 
mounted on a trailer and pulled by a tractor, as shown in figure 3. This 
sprayer also covereu 8 rows with 2 nozzles directed at each row. A pres� 
sure of 5 pounds per square inch "vas used on the liquid side of each 
nozzle and 1 2  pounds on the air side. An adjustable wire�glass hood was 
constructed to reduce the drift of the mist sprays. 

Figure 3 .-Apply Jng concentrated m;ltcnab �vi[h �, \ a por spr;lycr for the Cdntl o i  of the beet leafhoppa, Cast1cford,  IJaho, June 19, 1 947.  
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Before each treatment, the plots were milrkcu hy a white flag p laceu 
near the p lot stake. As a double check, the numbers of the plots to be 
treated were given to the spray operator. 

The emulsions and vapor sprays were made at the l aboratory in steel 
cans immediately preceding application . The other materials were taken 
to the fields and either measured or weighed out and added directly to 
the spray tanks as they were being fil led from irrigation ditches. The dusts 
were used as prepared by the manufacturer. 

The weather conditions during the treatments were recorded by instru
ments located in the fields. Rains fel l  a lmost daily from May 27  to June 
1 1  and totaled 2 .67 inches. This period of inclement weather delayed the 
work . 

I nsecticides Tested 

The fol lowing materials were tested, alone or in combination, as 
dusts, sprays, or mists : 

Ben4ene hexachloride 

Chlordane 

Chlorinated camphene 

DDT 

Hexaethyl tetra phosphate 

Pyrethrum 

SuI fur 

TDE 

The wettahle powders, as well as the oil -soluble and water�miscible 
chlorinated camphene <lnd pyrethrum extract, were proprietary prepara� 
tions. The chlordane and DDT were technical grade. The hexaethyl 
tetraphosphate preparation v·/as stated by the manufacturer to contain 
lOO percent of hexaethyl tetraphosphate ; however, the content of tetraethyl 
pyrophosphate in this preparation is unknown . The pyrethrum ex� 
tract contained not less than 2 grams of pyrethrum in  each 1 00 cubic 
centimeters. The summer oil No. 2, 1ight�medium, contained a minimum 
of 92 percent of unsulfonated residue and had a viscosity of 60�65  seconds 
Saybolt .  The solvents useJ were toluene, xylene, and a proprietary non
volatile solvent, chiefly di- and tri-methylnaphthalenes. The proprietary 
emulsifiers are hereinafter referred to as emulsifiers A and B .  Emulsifier A 
contained 80 percent of polyakyl aryl polyethcr a lcohol and 20 percent 
of isopropanol, and emulsifier B consisted chiefly of a phthalic glyceryl 
alkyd resin .  The "depositor" referred to in  table 1 \-vas a proprietary "col �  
loidal depositor containing petroleum sulfonates and comhined fatty acids ."  
The spreader�sticker listed in the  table was  a proprietary product, the 
principal functioning agents being "sodium sui fate of mixed long chains, 
alcohol- fatty acid esters, and diethylene glycol abietate . "  

The four emulsions listed in table 1 as A,  B, C ,  a n d  D were a s  
follows (a l l  formulations for 1 00 gallons of spray) : A contained 1 . 5  
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pounds of technical DDT, 1 ,200 mill i l iters of  non�volatiIe solvent, a n d  1 00 
milli l iters of emulsifier A ;  B contained 1 . 5  pounds of technical DDT, 8 5 0  
mill i l iters of toluene, and 8 5  mill i l iters of  emulsifier B ;  C contained 1 pound 
of technical chlordane, 45'0 milli I iters of  non-volatile solvent, and 1 26 Inil l i �  
liters of emulsifier A ;  D contained 1 pound of \\:ater�misciblc chlorinated 
camphene, 900 mill i liters of  non-volatil e solvent, and 1 2(') milI i l itcrs of  emul r 
sifier A.  

ReRnlL� 
Factors influencing control of the beet lea fhopper have heen discussed 

( Douglass et aT. 3 ) . I t  has also hcen shown (Douglass et al. 5) that cool, 
cloudy, rainy, and windy weather affect the activity of this leafhopper. In 
bad weather Ieafhoppers h ide under clods, in  cracks ,  in trash, and hetween 
beet-leaf petioles, where they a re not hit by the spray. The 8ame factors 
may also affect the accuracy of the population counts, hecause the adul t  
beet leafhopper is  an extremely active insect. 

The results obtained with 4 1  treatments in 1 3  experiments 011 :; ') :.;  
plots total ing 1 4 3  acres are given i n  tables 1 ,  2 ,  and 3 .  Although the dif
ferences required for significance are given at two levels in the tables, the 
discussion of the data is based on the l �pcrcent level . 

The data obtained from the sprays and mists are presented in tahle 
1 .  At the 1 �percent level the DDT emulsions gave hetter reduction in 
heet-Ieafhopper populations 1 day after treatment than the DDT suspen
sions. However, after 7 and 1 5  days there v,:as no difference between 
emulsions and suspensions. The addition of pyrethrum, "\vettable sulfur, 
or hexaethyl tetra phosphate did not increase the effectiveness of the DDT 
emulsions. Wettahle DDT plus a spreader�sticker or henzene hexachloride 
was significantly better than wettable DDT plus wettahle sulfur after 1 

day but not after 7 and 1 5  days. Generally  speaking, al l  the DDT treat
ments were significantly hetter than chlordane, chlorinated camphene, or 
hexaethyl tetraphosphate. 

As mist sprays all the DDT fornlulations were Inore effective than 
the chlordane and chlorinated camphene formulations. There is  some 
indication, however, that chlorinated camphene is  more effective than 
chlordane. I n  experiment 1 2 , generally  speaking, DDT sprays were j ust 
as effective when applied at 80 gallons ( 1 . 2 pounds DDT) per acre 
( treatment 3 3 )  as when applied at 1 40 gallons ( 2 . 1 pounds) per acre 
(treatment 30) . 

Table 2 shows that DDT dust mixtures were significantly better than 
the chlordane and chlorinated camphene dusts a fter 1 and 7 days (experi� 
ment 5 ) , but that there were 110 differences after 1 5  days . Experiment 9 
was designed to apply t o-percent TDE dust at 5 ,  1 0 , 20 ,  and 40 pounds per 
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acre and to compare the effectiveness of this nlaterial with a 1 O�percent� 
DDT-sulfur dust applied at 40 pounds per acre. The TDE dust was not 
very effective after 1 day, hut after 7 and 1 ;- clays i t  showecl a residual 
effect which, in  most cases, was equal to that of  the DDT dust. 

In experiment 10 the 3 8 �pound-per-acre application ,"vas significantly 
better than the l O-pound rate after 1 day, but after 7 ancl 1 5  days there 
were no significant differences . All the treatments showed an increase in 
population over the pre-treatment counts after 1 5  d,lYS. 

In experiments 7 ancl 8 (table 3) the DDT formulations that hacl 
previously shown the greatest promise were useu . All the fornlulations 
were effective against the leafhopper, whether applieJ as a dust, a mist, 
or a spray. Since the amount of DDT actually applied per acre was not 
the same with each type of equipment, a complete evaluation of  the three 
types of applications cannot be made. 

The results with outstanding DDT sprays, dusts, and mists applied in  
two or more fields are  compared in  table 4 .  After 1 day ,  treatment 1 \vas 
significantly more effective than treatment 1 8 . After 7 �lnd 1 5  Jays there 
was no significant difference het\veen the two treatments. The addition of 
pyrethrum extract to the DDT formulations did not incrL�ase their effec
tiveness, as there was no significant difference hetween treatments 1 and 
2 or between 1 3  and 25" after 7 or 1 5  days. There was no significant Jif
ference between treatments 7 and 8 or hetween 1 3  and 14 after 1,  7 ,  and 
1 5  days. The DDT-xylene emulsion was just as effective as the DDT-oil
pyrethrum formulation . Treatment 1 3 , a DDT�oil spray containing pyre
thrum extract, was no more effective than treatment 2 5 ,  a DDT�oil emul 
sion. 

SUIlllllary 

In 1 947 experiments \verc conducted in southern Idaho with several 
new insecticide against the beet l eafhopper, Ciyculifer tenellus ( Bak . ) , 
the vector of curly top on sugar heets. These experiments were designed to 
compare the toxicity of these materials, including their residual effect, when 
applied in different formulations as dusts, sprays, or m ists. There were 1 4 3  
acres o f  beets including 3 5 3  parallel plots, 1 6  rows wide, arranged in  ran
clomi2;ed blocks. 

In  general, emulsions of DDT were more toxic than suspensions of this 
insecticide after 1 day but not after 7 ancl 1 5  days. The addition of pyre
thrum extract, wettahle sulfur, or hexaethyl tetra phosphate did not increase 
the toxicity of the DDT emulsion. 

Chlordane, TDE, hc-xC1ethyl tetraphosphatl.", anJ chlorinateJ camphene 
were relatively ineffective against this leafhopper. DDT was the most 
effective insecticide tested, whether applied as tl wa ter spray, Just, or mist. 



Table I .-Change in beet ieafhopper population on sugar beet plots after treatment with. various insecticides applied as mist:! and sprays.l 

=--�--::::--=-----=-==-::-...:...-====..---:=.;:-=-=:;...-=--=====--==----===------=.::::=-=-...::.....-==-==--

Treatment 
No. 

Experiment 1. June 6 ,  6 replicates 
(Pre·treatment population 803 per 100 square feet) 

-" .. -------.--.�- ---�- -�-------�----. 
J'lot Rate or 

Materials appJied� size application 
(arre) (gallons per acre) 

Percent reduction or increue at 
indicated time after treatmen�l 

1 day 7 days 1 5  day!! 
-- ------ --�----. 

1 7  

" 

18 

1 9  

20 

DDT, 1 : 5 lb. (emulsion A ) : 

Alone 0':14 
Plus pyrethrum extract, 1 qt. .34 
Plus wettable sulfur, 10 lb. _ _ _  � _ _ _  � _  . :�4 
Plus hexaethyl tetra phosphate. 1 qt. . ;)4  

Difference required for significance at 5.';, level _ _ _ _ _ _ 

Experiment 2. June 6. 6 replicates 
(Pre�treatment population 803 per 100 square reet) 

DDT, 50% wettable : 

3 lb., plus spreadet·-sticker, 8 oz._ OAl 
3 lb., plus wettable sulfur, 10 Ib._ -- - - - - - - - - � - - - - .43 
2 lb.,  plus wettable ben'l.ene hexachloride (6(/� gamma isomer),  3 lh. _ _ Ai! 

DDT, 1 . 5  lb. (emulsion E l  
Difference required for significance : 

At 5�% level 

At 1�% level 

DDT, 1 .5 lb. : 

Emulsion A 

Emulsion 11 
DDT, 50% wettable. 3 lb. 

DDT, 50% wettable, 3 lb. 

-- - - - - � - - - - - -

- - - - � - - - - - - - -

. 4 2  

Experiment 3 ,  June 1 3 .  8 replicates 
(Pre-treatment population 1.660 per 100 square reel l  

0.30 

.30 

.30 

.ao 
Difference required for significance at 5·% level 

05 �IK 79 23 

9 1  98 8;� 50 

93 99 80 26 

9 1  99 S() 45 

8 7  55 8:3 47 

90 4 1  86 56 

92 55 84 49 

89 U2 85 59 

12 

1 7  

9 7  78 84 55 
95 68 74 62 
92 3:1 76 59 
95 30 80 61 

� '" '" tJ 
Z 
� 
I IrJ ;;; � 

:I: 
t;'l '" 
Z '" � r< 
� '" '" � 
Z Cl 

.--=====�....:=====---=----= ..;:.. -.] 
'" 
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Experiment 4, June 13, 5 replicates 
(Pre-treatment population 963 per 100 square feet) 

Treatment Materials applied� 
No. 

Plot 
size 

(acre) 

Rate of 
application 

(gallons per acre ) 

2 1  Chlol"dnne, 1 l b .  ( emulsion C l  _ _ _ _ _ __ _ _ _ _  _ O.:Hi 

.'-1;) 22 Chlorinated camphene, 1 lb. ( E'mubion D )  _ _ _ _ _ _ _ _ _ __ _ _  _ _ _ _ _ _ _ _ ,. _  
23  D D T ,  50% wettable, 3 lb. p l u s  summer spray o i l ,  1 gal.. emulsifie r' B, � oz . •  

and "depositor," 1 l b .  
24 Hexaethyi tetraphosphate, 

.:J5 

.8fj 

1 1  
1 2  l a  
1 4  
1 5  

1 6  

1 
2 

1 3  
'"  
25 

26 

Differenee required for sign ifICance : 
At level 
At level 

DDT. 4.5 lb. plus : 

Experiment 6, June 1 8 , 4 replicates 
(Pre-treatment population 698 per 100 square feet l 

Xylene, 1 gal., and spray oil, 11 gal. _ _ _ _  , _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 
Xylene, 1 gal . ,  emulsifier A.  100 ml. ,  spray oil, 4 gaL, and water. 7 gaL 
Pyrethrum extract, a qt., xylene, 1 gal., and spray oil . 10.25 gal.  _ _ _ _ _  , _  

Xylene, 1 gal . , emulsifier A, 100 ml. ,  and water I I  gaL _ _ _ _  _ 

Chlorinated camphene, 251ft: oil-soluble, IS lb. plus xylene, 1 gal., and spray 
oil, 11 gal. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Chlordane, 4.5 lb. plus xylene, 1 gal. ,  and spray oil, !l gaL 

Difference required for shtnificance : 
At 5-% level _ 
At 1.% level 

O.fi4 
. (i4  
. 1;4  
. 6 4  

. 6 4  

. 64  

DOT , 

Experiment l l ,  July 3. 8 repli�ates 
(Pre-treatment population 1 ,:162 per 100 square feet) 

1 .5  lb. ( emulsion Al _ _ _ _  '_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.42 
1.5 lb. (emulsion A ) ,  plus pyrethrum extract, 1 qt. _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ . .42 
4.5 lb., plus pyrethrum extract, :1 qt., xylene, ] gal . ,  and spray oil. 10.25 gal .  .42 
1 . 5  lb. temulsion B )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _  ._ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  .42 
4.5 lb . •  plus xylene, 1 gaL, emulsifier A ,  1 00 ml.,  spt'ay oil,  1 gal., and water, 

10 gal. _ _ _ _ _ _ _ _ _  ,, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _  . ,. _ __ _ _ "' _ _ _ _  .42 
1 .5 lb., plus non-volatile solvent, 1 ,200 ml., emulsifier A, 100 ml . , ami water, 

1 1 . 5  gal. _ .  _ _ _ _ _ _ _ _ _ _  ._ _ _ _ _ _ _ _ _  ___ _ _ _ _ _  _ _ _ _ _ __  _ _ _ _  . 42  

Difference required f o r  significanee : 

At 5_rlo level 
At 1-% level 

!n �)g 
92 
90 

2.X 
a.o 
2 . 4  
:).0 

4.;{ 2.S 

H t; 
" 

" 
89 

Percent reduction or increase at 
indicated time after treatment'l I day 7 days 15 days 

--i ii j--:t3 + 47 
1 1  +56 + 42 

n +20  
" 8 +62 

26 57 
87 " 

!JO 2a 0 
97 49 40 
99 Ha 11 
98 50 32 

7X ;-H'. 8 

4 7  6 +s8 

14 4�) 54 
19 68 75 

ss 6:3 26 
74 68 40 
!J5 57 4 1  

2 65 42 

97 56 46 

71) 5:� 4:� 

12 l;� ]X 

J6 17 23 

... --J ... 

>� 
'" 
" n 
,. z 
'6 Cl ii' ., -< 
o '" 
rJl c: S; " 
c:: 
'" 
'" 
., 

..., '" Cl 
::c 
z o S Cl 
0; ., 
en 



Table 1 - ( Cont. ) .�-Change in beet Ieafhoppel' population on sugar beet plots after treatment with various insecticides applied as mists and sprays) 

Experiment 12,  July 5,  6 replicatea 

(Pre-treatment population 1,050 per 1 00 square feet) 

Plot 
size 

(aere ) 

Rate of 
applieation 

<l'allOhs per acre ) 

Percent reduction or inereaae at 

Treatment 
No. 

Materials appliecP 

DDT, 1 .5  lb. (emulsion A )  plus : 

30 pyrethrum extract, 2 oz. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. _ _ _ _ _ _ _ _ _  0.45 140  
Tractor speed, 2nd gear 

31 pyrethrum extract, 2 O�. _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .45 1 2 1  

Tractor speed, Srd gear 

32 Pyrethrum extract, 2 oz. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .45 S2 
Tractor speed, 4th gear 

:�3 Pyrethrum extract. 2 oz. _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _  ."_ _ .4 :) SO 
(Normal amount of stock emuhdon doubled per 100 gai. 1 
Tractor speed, 4th &,ear 

Difference required for significance : 

At 5·'/0 level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

At 1-% level 

DDT, 50t/o wettable, 2 l b  .• ph". : 

Experiment 13, July 1 8 .  5 repllutes 

(Pre-treatment popu.lation 1 .222 per 100 square het ) 

39 Spreader-sticker, 8 oz., and pyrethnlm extract, 1 qt. _ _ _ _ _ _ _ _ _ _ _ _  0.42 1 1 4  
40 Spreader-sticker. !l oz . •  pyrethrum extract. 1 qt.,  and sulfur wettable. 1 0  lb. .42 8!) 
4 1  Sulfur. wettable. 1 0  lb .• pIwl spreaderRsticker, R oz., plus pyrethrum extract. 

1 qt. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _  .4: l �R 
Difference required for significance : 

At 5_"/1' level - - - - - - - - - - - - - - - - - - - - - - -
-

- - - - - - - - - - � - - - - - - - - - - - - - - 

At 1-'10 level - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ITreatments applied at more than 80 gallons p e r  acre a r e  sprays ; those applied at less than 5 gallons a r e  mists 

21n 100 gallons of water unless otherwise indicated. 
. 

:IReduetion unless preceded by plus ( + )  sign . 

4Not significant accordinir to the F test. 

indieated time after treatmen� 

1 day 

9:1 

92 

88 

86 

7 days 

76 

7. 

70 

7' 

9 

13 

47  
28 

27 

2 6  

' 8  

1 5  days 

2' 

20 

I '  
35 

1. 

20 
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'fable 2.-Change i n  beet leafhoppel' population on sugar beet plots alter treatment with various insecticidal dusts in 1947.  

Treatment Materials applied1 
No. 

Experiment 5, June 15, 7 replicates 

<Pre-treatment population 928 per 100 square feet) 

Plot 
size 

Rate of 
application 

(acre) (pounds per acre) 

Percent reduction or increase at 
indicated time after treatment� 

1 day 7 days 15  days 
--- ------ ------- -.--�-�-"-- - --------- --,--- ----------- - --------- -----------

7 DDT-pyrophyllite _ _ _  0 .21-:  
, DDT-sutfur __ . _ _ _ _ _ _ " _ 
9 Chlorinated camphene 

10 Chlordane _ _ _ _ _ _  

Difference required for significanee : 
At 5-y() level _ _ _ _ _ _ _ _  

At 1-% level 

- - � - - .. - - - - --- - - - - - - -,  - - - - -- -

- - - - - - - - - - - - - -
- -. - - - - - - - - - - - -

.28 

.2X 

.28 

Experiment U, June 24,  9 replicates" 

(Pre-treatment population 1,291 per 100 square reet) 

34 TDE-sullur 
35 TDE-sulfut' 
36 TDE_sulfur 
37 TDE-sulfur 
38 DDT -sulfur 

Difference required for significance : 
At 5-% level _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

At 1-% level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

0.25 
.24 
.2' 
.23 
.25 

Experiment 10, July 1, 6 replicates 

(Pre-treatment population 1 , 1 1 2  per 100 square feet ) 

2 7  DDT-talc 
28 DDT-talc 
29 DDT-talc 

Differ-ence required for significance : 
At 5-% le"-ei _ _ _ _ _ _ _ _  

_ 
At 1-% level 

lDust mixtures contained 10 percent of active ingredient. 
�Reduction unless preceded by plus ( + ) sign. 
;ITreatment 37, 2 replicates ; treatment il�, 7 replicates. 

0.42 
.42 
.42 

20 
19 
22 
18  

25 
41  
41  

10  
1 8 
38 

92 53 
86 57 + -l 
1 4  + 2 4  ...!... j.) 

5 + 1 6  + 5 :)  

1 5  45 4� 
2 1  6 1  6 "7  

+29 + 1 3  4:) 
+ 6 1 4  :H 

35 az 4:� 
9 55 B 

74 '0 " 

21  36 J :  
2 8  49 2-l 

40 44 - 11 
65 :W + 1 1  
72 " + 1 7  

1 8  1 3 28 
26  10  ;:\7  

... 
" 
'" 
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Table 3.--Change in beet leafhoppel' popuiationf> on liugar beet plots after treatment with various imlPcticides applied as dusts, mists. and sprays . '  

Experiment 7, June 1 9. 6 replicates� 
(Pre·treatment population 1 ,335 PIPr 100 !lquare feet ) 

------- -� ---------.-------�- -.--.---- -----_ .. _ ----

Treatment 
No. 

Materials applied: 
Plot 
size 

(aere) 

DOT , 

1 . 5  lb. (emulsion A )  0 . 6 1  

1 8  1 . 5  lb. (emulsion Ri .61  
In pyrophyllite _ . 6 5  
In sulfm' _ _ _ .. _ _ _ _ _ _ _ _ _ _ _  .6 1  

1 3  4 . 5  l b . ,  plus pyrethrum extract, :l qt., xylene, 1 gal . .  a n d  spray oil,  1 0.25 gal. . 6 1  
1 4  4 . 5  l b  . •  plus xylene, 1 gal.,  emulsifier A .  1 0 0  m l . ,  a n d  water, 1 1  gaL_  .lH 

Difference required for significan ce : 

At 5·(";-· level 

A t  1- '/(, level 

DDT , 

Experiment 8, June 23. 4 replicates 
(Pre-treatment population 908 per 100 square feflt)  

1 . 5  lb.  ( emulsion A )  O.:{5 

1 8  1.5 lb. (emulsion B ) _ _ _ _ _ _ _ _ _ _ _ _ _  .:;4 
7 Tn pyrophyllite _ _ _ _ _  . 3 6  

In sulfur _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .36 

l :�  4 . 5  l b . ,  p l u s  pyrethrum extract, 3 Q t . ,  xylene, 1 gal.. and spray oil ,  1 0 . 2 5  g a l .  .:35  

25 4 . 5  lb .• plus xylene. 1 gal., emulsifier A ,  100 ml. ,  spray oil,  1 gal., and 
water, 1 0  ga l .  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . :q 

Difference required for significanct' : 

At 5-% level _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ ===�-_-_�A�t�l.r;{ level 

Rate of Percent reduction or increase at 
appliution indicated time after treatmen�� 
(per a���. ______ .�� _ _ -.2_ da��. _!!_��.i 

Wi gal. 

!!O gal. 

1 5  lb. 

1 8  lb .  

: {  gal .  

4 gal.  

!-IO gal . 
ft1 gal. 

2 0  lb. 

2R  lb. 

2 gal. 

., gal. 

96 

95 

9R 

"' 

!l8 

93 

86 

" 

86 

81� 
88 

87 

H5 

89 
90 

94 

9;] 

g:-l 

6\j 

37 

75 

75 

70 

75 

26 

36 

6(, 

6 f, 

62 

65 

54 
67 

B 
Ll 

1 .'5  

"':"" 1 :� 
Ui 

47 

65 

ITreatments applied at more than 80 gallons peL" acre are sprays ; those applied at less thl1n 5 gallons are mists. For dU!olt treatments the rate of 
application is given in pounds per acre. 

2Post-treatment population counts were made 2.  8, and 1 4  days after treatment. 
:lln 100 gallons of water unless otherwise indicated, dust mixtures at 10�percent strength. 
4Reduction unless preceded by plus (+) sign. 
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Table 4., -Com lJ8rutive data on the Bvemge results of outstanding treatments applied in two or more experiments. 

Percentage decrease on indicated 

Treatment 
No. 

Materials appliedl 
Number 
of repli
eations 

DDT, 1.5 lb . : 

Emulsion A (spray) 

18  Emulsion II tspl'ay, 
24 

24 

13 

14  

1 8  
25 

Difference required for significance : At 5-(/0 leveL. _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

At l-�Io l evel _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

DDT, 1 .5  lb . : 

Emulsion A ( spraY '  

Emulsion A p lus pyrethrum extract, 1 q t .  l sp l'ay) 

Difference required for !dgnificance : At 5-% leveL _ _ _ _ _ _ _ _ _  _ 
At 1 -% leveL. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

DDT·pyrophyJ J ite dust _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _  _ 

DDT-sulfur dust _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � � � � � � �  � � �  _ _ _ _ _ _ _ _ _ _ _ _  _ 

Difference requit'ed for signifi cance : At 5·1/0 leveL _ _ _ _ _ _ _ _  _ 

At 1·% leyeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

DOT, 4 .5 lb , : 

1 4  

1 4  

1 7  

1 7  

Plus pyrethrum extract, 3 qt., xylene, 1 gal., and spray oil, 10 :25 gal. (mistJ _ _ _ _ _ _ _ _  HI 
Plus xylene, 1 gaL, emu ls ifier A, 100 ml. ,  a nd water, 11 gal. (mist' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0  

Difference requ i red for signi tieane.e : At 5·(A, level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

At I _ I; l('veL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

DOT. 4 . 5  lb. , 

Plus pYl'ethrum extract, a qt., x ylene, 1 gal . , and spray oil. 10 :25 gal, (rn ist ) _ _ _ _ _ _ _ _ _ _ _  � _ _  1 2  

Plus xylene. 1 gal . . emulsifier A .  1 0 0  m l . ,  spray oil,  1 gal ., and water. 1 0  gal. ( m ist)  _ _ _ _ _ _  1 2  
Difference required for signitieanc(' : A t  5 · %  IeveL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

At 1-'70 level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

1 day 

S6 
75 

8 

1 1  

, 1  

8 1  

1 4  

2 0  

0 ;  
90 

08 

9 3  

7 

92 

04 

l l n  1 0 0  gallons of wllter u n less otherwise indicated ; dust mixtures contained 1 0  percent of active ingredients. 

days after treatment 

7 days 15 days 

84 45 

74  52 

1 1  

1 1  1 5  

67 22 

72 4 1  

8 2'l 

1 1  32 
72 2 9  

7 7  26 

l' 
1 0  25 

76 39 

72 55 

16 17 

24  24 

57 2 3  

5 8  34 

11  1 7  

1 5  25 
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