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Epidemiology was stunied in com1ection with agronomic evaluation of a 
series of curly top resistant sugar beet varieties. R<mdomized arrancement of 
many times replicated plots was used. Dates of planting and dates of thinning 
v;ere varied and on half of the field curly top virus was introduced by 
extensive release of viruliferous leafhoppers in advance of the natural infeste.
tion. 

Studies 11ere also made on tho relation of 81-' and 2011 spacing to the 
rate of curly top infection, yield and sucrose percentage with varieties vary
ing in rosist<J.Uce as follovrs: a susceptible Eu.:ropeon brand; a variety of inter
mediate rosisk.nco, u.s. 33; and a highly resistant variety, No. 619. Under 
the conditions of the tests the vrider spacing vias relatively unfavorable for 
the susceptible variety; the 11ider spacing &"3.Ve poorer results with the 
variety of intermediate resistance; but \7ith the highly resistant variety the 
wider spacinG was adv~~tageous. 

A GENERAL DISCUSS ION O:H'. THE J3.IllET LEAJI'EOPPER 

W. C. Cook, u.s.D.A. 

The beef leafhopper, or 11white fly11 :i.s a tiny insect, somev;hat less 
than .f inch long, varying from gray to greenish yellor1 in color. So far as 
we knm1, this insect is native to the wostorn part of the United States and 
northern Mexico, 11he1;e it is found breeding upon many desert weeds. 

Most of the desert breeding plants of tho beet leafhopper are short
lived spring annuals living in areas where tho heaviest rains fru.l during 
winter and early spring. These plants mature ru1d dry rather early, ~~d the 
leafhoppers are forced to move to other green vegetation. The. dispersal 
areas are us1.tally cultivated and irrigated regions, vrhoro g reen food is avail-
able during tho summer$ The larger known breeding and dispersal areas are: 
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The Central Columbia Area. 
The Southern Idaho Area. 
Utah, Nevada, and Northwestern Arizona. 
Ca lifornia. 
Southern Arizona. 
We st ern Texas and Southern New Me:dco. 

In all except the last hm of these area s, the chie f breeding plant is 
Russian Thistle . Other plant::; are involved to a limited extent, but exten(;.ed 
studies and e~p e rimental control work have demonstrated thn.t Russian thistle is 
a key plant. 

The principal spring hosts vary widely in the different breeding 
grounds. Filaree is important in Oregon and Washington; native mustards in 
Idaho; while filaree, native plantains, and p cpp ergrasses make possible tho 



breeding of spring migrants in the other areas. 

The introduction of strains of SU£ar beets that are resistant to 
curly-top has cone a long way toward solving the curly-top problem so far as 
it relates to sugar beets. However, this is the only susceptible crop for 
which resistant strains are available, and curly-top attacks man;v other crops, 
including tornatoes, any varieties of beans, most curcubitaceous crops, and a 
large variety of ornamental plants. The resistant strains of sugar beets 
have proved so successful that sugar beets are no'7 being grown in rm.my areas 
where the older varieties were not able to grov7 successfully. This has re
sulted in an increase of available favorable s1:umnor hosts for· the beet leaf
hopper, and in increased populations of leafhoppers. ]'urther, a larger per
centage of tho leafhoppers bred on boots quito often carry virus than . of those 
bred on other summer hosts. This results in tho introduction of more, and 
probably more virulent, virus into the desert broedil1g grou.11.ds. This more 
abundant supply of virus is picked up by tho loafhoppors and carried with them 
on their misrations, so tho damage to crops other thaa boots may bocomo 
intensified by tho growing of resistant boots. For this reason the :Bureau of 
Entomology and Plant Q;uarantine is carrying on control studios more intensive
ly than before the introduction of resistant varieties of beets. 

Control measures are most readily considered if divided into imnediate 
control measure, such as crop spraying, leaf:1opper spraying, and the control 
of host plants by cultural methods, and indirect or long-time control of host 
plants by cultural methocls, and indirect or long-time control measures which 
depend 1:t;pon community action over a period of time for their effectiveness. 

Iminediate Control Measures 

AlthoUt_sh resistant varieties of sugar boots are much more resistant to 
curly top than are the older varieties, they are not ilNnune, and under certain 
conditions it seems possible that the crop might be increased through spraying. 

In California, the leafhoppers leave the cultivated areas duri1~ 
October and November, and fly to the desert foothills. At that time there is 
rarely o.:ny fre shly sprouted annual vogetation available and tho loet.fhoppers must 
exist upon perennial shrubs like desert sage until the fall rains occur. In 
many parts of the breeding grounds these shrubs are limited. in their distribu
tion to the bottoms of desert v;ashos, and the leafhoppers marn upon them in 
enormous numbers. Under these conditions it is feasible to spray these 
patches of p erennials and thus red.uco greatly the i."lumber of leafho:ppers enter
ing the winte :c~. Further, ov7ing to climatic conditions and to the confornation 
of the breeding grounds, the leafhoppers lay their e t;;§;s in the spring upon 
relatively small patches of annual range woods on cm1;yron slopes. It is also 
feasible to spray many of these patches juGt at the time of eeg-laying and 
destroy the females before they lay their eggs. 

The average yield of beets for the perioct 1932-1935 inclusive was 
nearly 14 tons per acre, as against 12 tons per acre for the four highest 
seasons preceding the spray operations. 

Control of Host Plants. Considerable experimental work has been done 
in Cali.fornia, Idaho and Utell on the control of .i:lussian thistle. The seeds do 
not loosen until rains have soccked the :r.lant a£ter it dries. Campaigns for 
burning the dry thistle in the fall were carried out in several places in 
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California in 1933 and. 1934, and. the results showed nea rly a 50% decrease in 
thistle follo\ling the first year's operations, and a further reduction of 
around. 4o% following the second year 1 s ope rat ions. 

Some e:A.'])orimental work was done with hoeing by hand, dragging with 
rails, and. clisking, and all of these operations are f easible under certain con
ditions. 1937 three Sltgar companies contracted nearly 15,000 acres of beets in 
the central pa rt of the San Joaquin Valley, close to the brooding grouncls. 

Direct control of Russian thistle is feasible wherever the area of 
thistle is comparable with that of beets be ing c rown, nnd whore tho thistle 
areas are not too scattered. 

In all of the breeding areas, the 1 eafhoppers ·breed in the spring u-pon 
range annUl.lls. }/iost of these annuals are range weed.s, and their presence in 
large amounts is due to over g razing. 

PLANT ECOLOGY IN RELATION TO TEE Cl.i"R.LY TOP DISEASE 

R. L. Piemeisel, u. s. D. A. 

The curly-top disease is ca rried by the beet leafhopper. 'Th.e worst 
curly-top years are those when leafhopper popula tions are hi{,h• These high 
populations are produced on weedy areas where the insect breeds on wild 
mustards and Russ ian thistle. A g rass cover or one of s ngebrush and grass 
p roducei:; f ev7 or no leafhoppers a..."l.d. is a desir2.ole cover as compared to the 
undesirable weedy type. Up t o tho 80 1 s sagebrur;h a..."l.d grass f ormed an almost 
lh"l.broken cove r ove r southe rn Idaho. Afte r 1900 large a rea s were plowed and 
later some we re abandoned. 

Russi<m thistle and wild mus tards were introduced and covered the 
abandoned lancls , forming breeding areas for the lecuhopper. Also the remain
ing sagebrush a r eas · were used more intens ively by stock; the g rasses began to 
disappea r and i7eods, including a native wild mus t a r d, appeared to form anothe r 
type of brooding area. :By a pplying t he me thods of p l ant eoo logy it has been 
found tho.t there are cha.."l.gos in the weedy cove r of the abandoned lands; that 
the chan€es form a s eries in development and tha t under c e rtain condit ions 
(prope r farming a nd grazing of the lands) the woody areas may change to the 
more desirable g rass or sagebrush and grass cover. 

EXPERIMENTS :B'OE TEE CONTROL OF TEE BEET LEAFEOPPER IN IDAEO, 1936-37 

J. R. Dou0 lass1 and J. A. Gillett2 

Idaho appropria ted $50,000 in 1935 as a b eet l eaf hopper exte rmination 
f und. On A~ril 28 , 1936 the Governor r equest ed t he Univer s ity of I daho Agri-

1 u. S. Bureau of Entomology and Plant Q.uarantine 
2 Idaho Ag r icuJ.tural E:xpe riment Station 


