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Sugar beets in Washakie County of Northern 'Wyoming have 
been seriously damaged by curly top of sugar beets each year 
since 1960. Yield losses have been high to growers in an area 
that has been and still is economically dependent on sugar beets. 
Losses of 2 tons per acre in 1960, 4 to 5 tons in 1961 , and 2 to 3 
tons in 1962 have been estimated by county agricultural officials. 

Washakie County is within the territory of H olly Sugar Corp­
oration, one o[ their factories being located at Worland, Wyo­
ming. Resistant sugar beet seed has been used in this county 
for many years and until 1960 appeared to be adequate in with­
standing curly top disease. 

The cultivated area of the county is situated in an irrigated 
valley formed by the Big H orn River, traversing the county south 
to north. Cultivated lands on both the west and east sides of 
the river merge with arid rangeland on the west, east, and south 
sides of the county. The arid rangeland is characterized by sparse 
vegetation. 

Curly top is a virus disease that damages sugar beets. The 
only known m ethod of transmi ss ion is by the beet leafhopper, 
Circulifer tenel lus (Baker) (1)3. In other sugar-beet-growing 
regions the beet leafhopper overwinters in desert areas and mi­
gra tes into cultivated valleys in the spring (2) . However, its 
habits and behavior are incompletely known, and this lack of 
informa tion has contributed to inadequate control and preventive 
measures. Information as to where and how the beel leafhopper 
overwinters and on the lime of migration is necessary to initiate 
controls. Limits of the insect's host range would also be of value. 

This survey was conducted to determine the extent of curly 
top infection and to ans'wer some of the questions pertaining to 
the habits of the beet leafh opper. It was hoped that the survey 
would provide a clue or starting point in the search for a better 
understanding of the beet leafhopper-curly lOp rela tionship in 
vVashakie County. 

1 Publi shed with approva l of the Director , Wyoming AgTicultural Experiment Station 
as Journal Paper No. 207. 

'Instructor of Entomology, University of Wyoming, ' .ara mie , W yoming. 
3 Numbers in parentheses rerer to literalu re citcd. 
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Methods 

Sugar beet fi elds in Washa kie County were surveyed for the 
beet leafhopper on five occasions-April 17, May 8, June 16, 
June 21, and July 11 , 1%2. Thirty-eight fields were designated 
as check fields and each of these fields was examined during 
every .survey (Figure I ). Fifteen additional fields were examined 
on each of the five surveys, using different fields each time. The 
38 permanent fi elds were picked largely at random; however, a 
few were picked on th e basis of curly top infection in 1960 and 
1961 . 

Two methods were used to survey each fieid: (a) a standard 
insect net and (b) a sq uare-foot sa mpler. The sampler is a modi­
fication of the Hill s Square Foot Sampler (3) . It is a cage con-
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Figure I.-Loca lion of sugar beet fields used as checks in the survey 
for beel lea (,hoppers. 
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sisting of a circular frame wrapped with chee.secloth and is open 
at both ends. 'When a desired plant is found, the operator places 
the sampler over the plant. The operator then disturbs the plant, 
causing the leafhoppers to jump to the cheesecloth . The insects 
can be counted or picked off the sides with an aspirator, which 
can be any form of suction or vacuum pump. The insects are 
then removed from the aspirator, counted, and preserved. 

Fifty square-foot samples were taken at random locations in 
each field with the sampler, and 200 sweeps were taken in each 
field ,\lith the insect net. Weed hosts of the beet leafhopper that 
were near to beet fields, or bordered them, were also examined, 
using both methods of survey. . 

The curly top survey was conducted in 'Washakie County 
during the week of August 6 to 10, 1962, and was designed to 
include the entire sugar beet acreage in the county . A total of 
187 fields was examined, a few fields may have been missed be­
cause of their hidden or unseen location. 

A total of 1,000 plants was visually inspected by exammmg 
100 plants at each of 10 locations selected at random in each 
field. The infected plants from each of the locations were then 
counted to give the total number of infected plants, thus deter­
mining the percentage of infected plants. Each field was given 
a degree of infection rating based on a scale of five ratings as 
follows: 

Percent infection Degree of infection 

o none 
1-10 light 

11-20 moderate 
21-50 severe 
51-100 very severe 

Plants showing questionable curly top symptoms were not 
counted. Symptoms were determined entirely by visual ol?serva­
tions in the field. A map was constructed to show the location 
of the sugar beet field and the degTee of infection in each field. 
No attempt was made to show the location of host plants other 
than sugar beets. It is probable that some infection occurred 
after the survey vvas completed, however, it is unlikely that these 
new infections would appreciably change the general conclusions. 

Results and Discussion 
The first beet leafhoppers were collected during a survey on 

July II. The first symptoms of curly top, found during the survey 
conducted on June 21, occurred 21 days before discovery of the 
first beet leafhoppers. Neither the beet leafhoppers nor symptoms 
of the disease were noted in surveys made April 17, May 8, or 
June 16. On July II, when the beet leafhopper was first dis­
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covered, an average of three individuals per 200 sweeps were 
taken. More beet leafhoppers were found at the end of the fields 
nearest to the desert area than at the opposite end. Symptoms of 
curly top occurred first in the end of the fields bordering the 
desert area indicating that migration from the desert area to 
cultivated areas had just begun. 

The first symptoms of the disease and the first beet leafhop­
pers were noted in fields bordering the desert area on the east 
side of the cultivated area. Curly top infection was not found on 
the west side of the Big Horn River until 14 pays after the first 
symptoms appeared on the east side . 

.. o........
a..... .. o 

c.c. DEGREE OF INFECTION 
b. LlGHT-I-IO% 
.. MODERATE -11-20% 

o SEVERE -21-50% 

• VERY SEVERE-51-100% 

Figure 2.-Distribution of sugar beet fields and degree of cudy top 
infection in ''''ashakie County. 
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A ll of the sugar beet fields had some infected plants ; In no 
case was a field rated absolutely free. The percentage of plants 
infected in each field ranged from 1.2 to 73.5 percent. Eight 
fi elds or 4.3 percent were very severely infected, 17 fields or 9.1 
percent were severely infected, 31 fi.elds or 16.6 percent were 
moderately infected , and 131 fields or 70 percent were con­
sidered to have a light infection. 

The map (Figure 2) shows the distribution of sugar beet 
fields and the degree of infection for each field . The most heavily 
infected fields were found on the extreme boundaries, where 
the cultivated areas meet the arid rang·eland. Most d the fields 
in the center of the area had only light infections.' Fields con­
sidf'rcd to be vcry severely infected Wf're found in the south­
eastern corner of the bef't-growing area. There appeared to be 
a gr:ldual decrease in the degree of infection from the outer 
borders toward the center of the cultivated area. 

Fields on the east side of the river had more infection than 
those on the west side. Five fiCids on the west side of the river 
were considered to be moderately infected , one was severely in­
fected, none was very severely infected, and the rest had only 
light infections. 

Conclusions 
The fact that beet leafhoppers were not found until 21 nays 

after detection of curly top infection indicates that the method 
of survey and detection may not have been as effective as desired . 
It is apparent that small populations of beet leafhoppers did 
exist in the fields before detection of the disease symptoms. \.fore 
iJltensive sampling may have picked up the insects much Sooner 
than was reported. A shorter time lapse in days between surveys 
might also have detected the beet leafhopper before the July 
11 date. 

Detection of symptoms and beet leafhoppers on the east side 
of the river before detection on the vvest side indicates that the 
beet leafhopper population or at least the majority of the pop­
ulation exists in the desert area on the east side of the river. 

Large numhers of beet leafhoppers were found on the end 
of the fi.elds borderin~' the desert area , which indicates th::tt beet 
leafhoppers migrated from the desert area into the cultivated 
area. The migration would also account for the rno~t severp 

infection in fields on the (luter edQ;es of the cultivated area. 
A decreasing degree of infection occurred from the outer­

most fields inward , and fi elds in th e middle of the vallev had 
only light infection. Aoparently the beet leafhoooers aTe either 
overwintering in the desert area or are migr::ttinf! from other 
overwintering ~ounds into I'lw rleSf'rt area. ?\fiqration to the 
cultivated area occurs as suitahle host plants become a, '? ilabk. 
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A larger population of leafhoppers occurred on the eastern 
side of the river than on the western side. The most severely 
infected fields were found southeast of Worland and may indi­
cate that a more dense populat ion of weed hosts are on the desert 
near these fields than occurs along the borders of the remaining 
fields. Visual observations before the survey showed that the 
earliest signs of curly top were also found in this arert. 

Summary 

A survey was conducted in vVashakie County on April 17, 
~hy 8, June 16, June 21, and July 11, 1962, too detect the earliest 
possible presence of the beet leafhopper. The first beet leaf­
hoppers were found on July 11, or 21 days after the first symptoms 
of curly top appeared. 

The first indica tion of curly top and the presence of: heet 
leafhoppers occurred on the east side of th e Big Horn River in 
fields bordering the desert area. Apparently the bulk of the 
population exists on the desert on the east side of the river. 

/\ survey of sugar beet fields in \Vashakie County to determine 
the degree of curly top infection WrtS conducted on Au\?;ust 6-10, 
1902. A totrtl of 187 sugrtr beet fields were surveyed, and 1,000 
plants in each field were examined visually. 

The most severely infected fields were found along the outer 
edges of the cultivated areas adjacent to the arid rangeland. The 
eastern edge was more severely infected than was the western 
edge. "\n area southeast of vVorl and had the most severely in­
fected fields. 

Seventy percent of the fields had light infections, 16.6 percent 
were moderately infected, 9.1 percent were severely infected, and 
4.3 percent were very severely infected. 
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