
Field Insecticide Tests Against the Beet 
Leafhopper in Sugar B eets Grown for Seed 

O R l r-;  A .  HILL� , '  .A .  A .  M A S T , �  AND R .  C.  WOODc 

CURLY TOP, a virus Jiscasc transmitted hy the he et leafhoppcr 
(Eutettn tenel lus ( Bak . » , hits been recognized as a major problem In the 
production of beet seed in Arizona and New Mexico. Losses arc attributahle 
to fall movements of the leafhopper £ron1 desert hreeding areas to seed;bect 
fields and are manifested as reductions in  seed yield .  These movements occur 
principally in  late September and early October, when the beets are small 
and highly susceptihle to curly top . In 1 94 3  Romney ( 1 )  described methods 
of controlling the beet lcafhopper. The control was dependent upon the 
use of  insecticides until sufficient fol iage covered the ground to create an 
unfavorable environment for the leafhoppers. At the time this work was 
puhlished the only satisfactory insecticide known for this insect was an 
atomized p yrethrum - in-oil spray. This insecticide reduced leafhopper popu
lations at the  t ime of  application but had no residual  effect ; therefore, if  
additional movements of the Ieafhoppers occurred after spraying, a second 
treatment was necessary. The pyrethrum- in -oil  a lso had to he applied with 
special equipment. For these reasons DDT and other iI1secticid�s were 
tested in  the field from 1 9-14 to 1 <) 4 7  with the hope of finding one that 
would not only give good initial kil l  but would remain active i n  the field 
long enough to avoid the necessity of  repeated applications 'with each leaf
hopper influx into seed beet fieJds. 

These studies were not conducteu as critical experiments hut con' 
sisted of cooperative field tests in which insecticides were applied with 
commercial equipment to several acres on different farms. Leafhopper 
counts were made before and a fter treatment and, wherever possible, the 
numhers of  leafhorpers remaining in the treated areas were compared with 
the numbers in adjacent untreated areas. The populations v.,rere determined 
by means of a counting cage ( 2 ) , that encloses approximately 1 foot of 
row, the samples heing taken at random . The same numher of samples per 
treatment was taken to evaluate comparative treatments on a given date, 
but the numher of samples taken per treatment on different dates or in 
llifferent fields ranged from 20 to 1 00, depending upon the m'lgnitude and 
llistribution ( lf  the insect population. From 1 944  to 1947 the beet-seed
producing district in the vicinity of Saffon.1, Ariz . ,  was suhjected to heavier 
influxes of the heet leafhopper than were the other districts in the South 
west. Therefore, most of the tests v.,rere m ade in this district . 

The pyrethrum-in'oil spray contained 0 .08 percent of p yrcthrins;  i t  
was prepared hy diluting pyrethrum extract with a mixture of 1 part  of 
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white oil t o  2 parts o f  kerosene. The pyrethrum-sulfur dust contained 0 . 2  

percent of  pyrethrins and 5 0  percent o f  sui fur. This dust was prepared by 
diluting a proprietary pyrethrum-extract dust (2.0 percent o f  pyrethrins) 
with pyrophyllite and sulfur.  All the DOT and chlorinated camphene dusts 
were diluted with pyrophyllite, except where sulfur was included. The 
DOT-oil sprays contained a non-burning petroleum oil as the carrier. The 
DOT water sprays were emulsions or suspensions made from commercial 
emulsion concentrates or wettable powders, respectively, the contents other 
than DOT being unknown. 

Tests in 1 944 

In 1 944  tests involving four insecticidal dusts in addition to the recom
m ended pyrethrum-in-oil spray were conducted in two fields in the SaHord 
district.  Field I consisted of approximately 40 acres, and the tests were 
made in  strip plots of 2 to 5 acres each. All  the materials were in dust or 
powder form, and applications were made by airplane at the rate of approxi
mately 40  pounds of the dust mixture per acre. The materials used and the 
results are given in table 1 .  These data indicate that after I day no reduction 
in leafhopper populations could be attributed to the dithiocyanate dust. 
In the plot treated with sabadil la the decrease in populations was about 3 7  
percent, whereas in  the DOT plot i t  was approximately 8 7  percent. The 
3 -day count indicated that there were additional influxes of leafhoppers 
into the test fields I to 3 days after treatment and that only DOT was 
effective for as long as 3 days. From 8 to 1 0 days after treatment excessively 
heavy rains flooded the field, but even under these conditions after 1 3  days 
the DOT-treated portion of the field contained only about half as many 
leafhoppers per foot o f  row as the untreated check. 

Field 2 consisted of approximately 90 acres of seed beets. DOT and 
sabadil la dusts were tested in different concentrations and the results com
pared with a pyrethrum-sulfur dust as well as with the recommended 
pyrethrum-in-oil  spray. Except for the pyrethrum-in-oil  spray, all  the insec
ticides were applied by airplane to p lots a pproximately 5 acres in  size. An 
attempt was made to apply the treatments at a uniform rate per acre, but 
differences in the physical qualities of the dusts prevented uniform coverage . 
The results of these tests are given in table 2 .  The plots sampled I day after 
treatment showed poor results. After the I -day count the untreated plot 
was treated commercially and was thus rendered unsuitable for use as a 
check. Since the counts after I and 2 days indicated that the sabadil la and 
pyrethrum-sulfur  dusts had been ineffective, these p lots were also treated 
commercially. Fair results were obtained with the DOT and pyrethrum-in 
oil 2 days after treatment, and I week after treatment the mean reduction 
in the leafhopper population for the three DDT plots was 86 percent as 
compared with 74  percent for  the pyrethrum-in-oil plot .  



Table 1.- -�'ield tests of insecticidal dusts against the beet ieathopper in sugar beets grown for seed. Field 1 ,  Safford. Ar'izona, 1944.  

ODT 5 

Treatment 
(Figures indicate percent) 

Beta. beta'-dithiocyanodiethyl ether :]1 
Sabadilla 51 ___ _ 
Untreated check 

Dosage of 
active ingredients 
(pounds per aue ) 

2.0  

1 .2  

2.0 

Mean number of beet leafhoppers per foot of row 

After treatment 
Before 

treatment 1 day 3 days 13  days 

0.64 0.08 0.60 0.47 

0.68 0.64 

0.60 0.38 1 .32 

0.80 0.70 1.20 0.80 

=�c-=-=------::::--..:.....----::=---=-==:-=--=._ 
1 Proprietary product. 

Table 2. · -J<'ield inescticide test..,; against the beet If;!afhoppel' i n  "ugar beets grown for seed. Field 2 ,  Safford, Arizona, 1944.  

Dusts : 

DDT 5 

2 . 5  

Treatment 
(Figures indicate percent) 

2.5 plus sulfur 75 __ 
Sabadilla 201 

10  

Pyrethrum-sulfur (pyrethins 0.2,  sulfur 

Spray : Pyrethrum-in-oil {pyrethrins O .OR)  

Untreated check _ _ _ _ _ _  _ 

Mean number of beet leafhoppers per foot of row ---- -----------
Dosage of After treatment 

active ingredients Before -----------
(pounds per acre) treatment 1 day 3 days 13  days 
-,.�-------- ----�-,-- ---------------

1 .0 0 .16 0.36 0.28 0 .10 

D.!; 0,76 0.15  0 . 1 2  

D.!) 0.76 0.15 0.10 

5 .1  0 . 7 6  0 . 4 6  0.90 

2.0 0.76 0.80 0.85 

1 . 7  0.76 0.50 1.00 

0 .06 0 .76  0.66 

O.O;� 0.76 0 .16  0.20 

0.76 0.70 

I Proprietary mixture. For lower concontrations this material was diluted with pyrophyllite. 
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Since the DDT dusts were effective against the beet leafhopper (tables 
and 2 ) ,  a third field of approximately 1 5  acrcs was dustcd commercially, 

by airplanc, with DDT on October 9 .  Leafhoppcr-population studies in other 
fields in the same locality indicated that additional fllovements of the insects 
into the fields under observation had occurred from October 10 to 1 2 .  
Only a 4 -percent DDT dust was available, and 4 8 0  pounds were applied 
to this 1 5  -acre field ( 1 . 2 8  pounds of actual DDT per acre) . Beet leafhopper 
counts showed reductions of 5 6, 70, 42, and 80 percent of the original 
populations 1 ,  2 ,  3 ,  and 9 days after treatment, respectively, in spite of  the 
additional movements of the leafhopper into the test field. 

Tests i n  1945 

In the spring of 1 9 4 5  losses due to curly top in seed beets in the 
Safford district were heavy as a result of continued leafhopper movements 
in the fall of 1 944 .  Growers and others interested in the problem observed 
that the fields treated with DDT in the fall of 1 94 4  contained less curly top 
than those that had been treated with the recommended pyrethrum-in-oil 
spray. Therefore, in  the fall of 1 9 4 5  most of the fields in the Safford 
district were treated with a 5 -percent DDT dust applied from an airplane 
at approximately 30 pounds ( 1 .  5 pounds of  DDT) per acre. The results 
in most cases were fairly good, although the reductions were not so great 
as expected. The beet leafhopper populations in five fields considered to 
be representative of the Safford district renlained at a comparatively low 
level 10 to 12 days after dusting, the mean number per foot of row ranging 
from 0 . 1 0  to 0. 3 3  as compared with 0.40 to 1 . 1 3  before treatment. 

In addition to this check on commercial applications of a 5 -percent 
DDT dust, strip plots of approximately 5 acres each were laid out in one 
75 -acre field of seed beets for the purpose of testing the comparative 
effectiveness of the recomnlcnded pyrethruIn-in-oil spray, two DDT-oil 
sprays, and a 5 -percent DDT dust. Both the DDT-oil sprays and the 
pyrethrum-In -oil spray were applied with a tractor, mounted atomi.z,er 
sprayer used commercially for leafhopper control ; the DDT dust was 
applied by airplane. The results of these tests, which are given in table 3 ,  
show that DDT, either a s  a dust o r  a s  a spray, i s  a t  least a s  good as a 
pyrethrum-in -oil spray. 

Table 3.--Field insecticide tests against the beEt leafhopper i n  sugar beets grown for seed. 
Safford, Arizona. 1 9 4 5 .  

Treatment 
( FigUres indicate percent) 

I>osae-e of 
active 

ingredient 
( pounds 

per acre) 
.�------

Dust : DDT 5 

Sprays in oil : 

DDT 2 . 4  

1 . 5  

1 .7 

1 . 5  

Pyrethrum (pyrethrins 0.08 ) 0.04 

Mean number of beet leaf. 
hopper per foot of row 

After treatment 
Before 

treatment 1 day 9 · 1 2  days 

0 . 5 6  0 . 1 5  

0 . 5 6  0.03 0.05 

0.56 0 . 0 5  0.20 

0.5 6 0. 10 0.20 
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In the fall of 1 9 4 5  beet le;lfhopper populations became high enough to 
justify treatment in a few fields in the Salt River Valley, Arizon<l . Fivc 
of these fields were dusted with 5 'percent DDT by airplane <Lt the rate of 
3 0  pounds of dust per acre. In these fields the mean number of leafhoppers 
per foot of row ranged from 0.0 to 0 . 1 3  three to ten days after treatment 
as compared with 0 .' ) 0  to 0 .70  before treatment. Leafhoppers also became 
fairly numerous in small plots planted primarily for Lygtts control experi
ments. Therefore. the same treatment was applied to these plots with hand 
dusters. Three to 10 days after treatment there \vas 0.04 leafhopper per 
foot of ro\-v as compared with 0 . 7 5  he fore treatment. 

Tests in ] 946 
Beet leafhopper populations in the Saffonl district V.lere again high 

during the fall of ) Y46, and considerable dusting was done with 5 'percent 
DDT from airplanes at the rate of 30 pounds ( 1 . 5  pounds of DDT) per 
acre. Population counts \,\.rere taken in a numher of the fields to deternline 
the effectiveness of the control program. In many fields the control was 
unsatisfactory and tests were made with heavier dosages of DDT. The 
results of these heavier applications were good and many fields were redusted 
with either ) O'percent DDT at 30 pounds (3 pounds of DDT) per acre 
or 5 'percent DDT at 40 pounds (2 pounds of DDT) per acre. Leafhopper 
counts were taken in representative fields 2 to 5 days aftet· treatment. 
Excellent results were obtained with hoth treatments. The mean numbers 
of heet leafhoppers per foot of row were as follows : 

Before treatment 

(l. g )  
Cl J ,Il 
0.60 

1 . 1 Cl 

. 2 6  

) 'percent DDT 

) O 'percent DDT 

Tests i n  1947 

After treatment 

0 .05  
0 .20  
0 .00 
0 .00 

0.00 
0.00 
0 .05  
0 .00 

Equipment for applying concentrated l iquid insecticides fronl airplanes 
had been greatly improved by the fall of ) 947 ,  and tests were made against 
the beet leafhopper to compare the effectiveness of DDT dusts and sprays 
applied from airplanes and DDT dusts applied with ground equipment. 
Similar tests were made to compare chlorinated camphene and DDT. Strip 
plots ranging in size from :; to 6 acres were marked off in five fields. Tahle 
4 indicates that good results were obtained with all the treatments and that 
there was little or no difference between sprays and dusts. 



Table 4.·--Field insecticide tests against the bf'et leafhopper in �ugllr beets grown for' seed, Safford, A rizona, 1947.  

Field Insecticide 
(Figures in percent) 

DDT 1 0  

4.5 

Check { u n treated.t 

DDT 10 

Chlorinated camphene 

Check (tl n hea ted I 

4 .5  

D D T  10  

4 

Chlorinated cnmphene 

DDT 10 

Chlor:n ated camphene 

DDT 4.5 

Check ( u n treated) 

Untreated 

Untreated 

Type of application 

Form 

Dust 

O i l  spray 

Dust 

O i l  spt'ay 

Dust 

Dust 

Wau>l' spray 
( emul sioJl ) 

DUflt 

Dust 

Dust 

O i l  spray 

Water spray 
(suspem;ion l 

Equipment 

A i rpiane 

Ground 

A i rplane 

G r'ound 

A i rplane 

Ground 

Airplane 

AirplanE' 

A i rplane 

A irplane 

A i r'plane 

Airplane 

Airplane 

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

Dosage of 
active 

ingredients 
(pounds 

per acre) 

:to 
2.0 

2 .0  

2 . 0  
1 .7  

1 . 0  

3 . 0  

2 . 5  

5 . S  

;l .O 
1 . 0  

3 . 3  

Before 

Mean number of beet leathoppers 
per foot of row 

After treatment 

treatment 1 day 3-5 days 10-15 days 

o.g!! 

0.9\) 

n.H!) 

O. �l[l 
1 . 1 )1  

l . l H  
l . l x  

0.77 

0.77 

0.77 

0 ,95 

0.95 

0.95 

0 . 1 7  

0 .04 

o.n 
0.07 

0.111 

0.03 

1 .03 

0 .27 

0 .67 

0 . 10  

0 . 1 2  

0 . 4 7  

l .4:l 

0 .24 

O .!)7 

(J.Hfi 

0.24 

0.22 

0.24 

0 .04 

0.011 

0.62 

0.88 
0.97 

0.04 

O.OH 
0.02 

0.05 

0.26 

0 .12  

0 .04 

0 ,00 

0 .04 

0 .02 

0 ,12  
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In fie lds 1 and '2 addit l0119.i infl uxes of lca fhnppcrs a rc indicated a fter 
the l �day population counts. Lat .. :r counts, however, indicate that both DDT 
and chlorinated camphene remained sufficiently active to reduce leafhopper 
numbers to a low level.  The untreated areas in fields 1 and 2 were later 
treated commercially with DDT dust ; therefore, checks on leafhopper 
nUlnbers in untreated areas in these fields were not possible. Fields 6 and 7 
were curly-top-resistant varieties and were, therefore, left untreated. Com
parison of leafhopper numhers in these fields with numbers in the treated 
plots gives further evidence of the value of the various trea.tments. 

SUIIlluary 

Field insecticide tests against the beet leafhopper (Eutettix tenellus 
(Bak . )  in sugar beets grown for seed have been conducted for 4 consecu� 
tive years in Arizona. Materials tested included DDT dusts and sprays, 
pyrethrum dusts and sprays, chlorinated camphene dusts and sprays, saba� 
dilla dusts, and dithiocyanate dusts. Some tests were also made to compare 
the efficiency of applications by airplanes with those by ground equipment. 
These tests indicate that DDT applied at the rate of 2 to :; pounds per acre 
will give as good initial kill as the reconunended pyrethrum'in�oil spray, and 
that the residual effect is sufficient to hold leafhopper populations at a 
low level for at least 1 to 2 weeks after application. The tests also indicate 
that good results can be obtained with either dusts or sprays containing 
DDT, and that applications may be made either with power·driven ground 
equipment or with airplanes. Limited tests in 1 947 also indicated that 
chlorinated camphene may he an effective insecticide against the beet 
leafhopper. 
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