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Introduction and Methods 
These experiments were undertaken as an extension of ea rlier 

studies by Giddings (3, 4) i and include curly-top virus strains 
that were not available during the earlier work. Plants grown 
from curly-top susceptible sugar beet roots 2 to 3 inches in 
diameter were used for tbe maintenance of all virus cultures. 
Such plants are designated as source plants. :\pproximatcly 30 
adult leafhoppers or 50 nymphs were used in ruaking each of tb e 
original transfers to source plants and up to 50 leafhoppers or 
nympbs, accord ing to numbers available, were used for subsequent 
transfers. T o assure infection by both strains of a combination, 
the future source plant was first inoculated by the less virulent 
curly-top virus strain, or by one that it was hoped might be sup­
pressed, and some days later , by the second strain of tb e com­
bination. 

Small , usually two-leaf, susceptible and/ or resistant seed ling 
sugar beet plants were used in lIlaking tests from either single 
strains or com binations of the strains. J<'ina l readings of sym ptom 
severity and/ or mortali ty were usually made ahout six weeks 
after inocula tion. 

The severity of grade of symptoms is based on a sca le of 5 
points with non-infection indicated by 0.0. 

Fourteen virus strain combinations were used, e ight of which 
had n ot been tested before. 

Results and Discussion 
Table 1 gives tbe results from four virus strain combinations 

that had not been previously reported. T he original, single­
strain colonies, listed in Tabl e 1, had been maintained for 
several years and no date for the orig inal source plant inocula­
tions is given. The fi.rst date given in the left-band column 
shovvs wh en the first of the two-combination virus strains was 
inocula ted into the source plant; th e second virus strain inocula­
tion was made on th e second date. 

The data given in Table 1 deals only with severity of symptoms 
and mortality of test plants. The percentage of plants infected 
is a factor that seems unnecessary to inc1 ude. Strains 7 and :l 
rarely in fec t th e highly resistant sugar beet and any such plants 
infected show very mild sy mptoms. Susceptible beet plan ts infected 

1 Coll aborator (formerly Sen ior Pathologist) . . Crops Rese~rch Division , AgTiclIl l llral R e · 
sea rch SerVIce, U. S. Departm en t of Agrrcu lture, R ,vers ,cl e , Co lIform". 

2 N umbers in parentheses refer to lite rature cited. 



\1, OF THF A. ~. S. B. 1'. 

Table I.-Results of Tests from Large) Sus(,t'ptihl(' Sugar Bt'c( Plants lufc('ted h) Curly­
top Viru,"i Strain Combinations. SluHving S('\'t"rit) of S)1l1ptOIU:) aud :tlurtaJi!) of Su.'o('eIHihlt' 
T('st Plants and Sn'criq 01 Syrnptoms of Resh,tanl T('st Plants. 

Test Dales 

Da tes ot First 
T rallsftOr to 

virus 
Strains 

195t IH5;,) 1956 

Sourn~ 1>lant Used Feb. Mal' July 1"0\ • 

,\. Rt'M.lli.S on ,"'usn'ptihle Test Plauts 

Symplnm Severity 

LI n,!J 2.1 l.X 
o L! 

:1 
li22 2/2/,~)5 II 1.7 ;,.0 'I. X 
I/:!2 ::/2 JJ 5,0 '1.0 L~ 

1/26 2/2 II 4,9 :'.0 3.0+ 
II 5.0 ,-,.0 ,->.I) 

., ­J ~).Il :Ui '!.'l ,).;J ~~. :} 

2/~ ~/2G :10 :UJ 


12 2'i I.!l :(~~ 


"ern'lH \Iortalit) After .;\pproximattly Six W,>,·~s 

]1 7,,) 61 10 JI liO 

1I 5U :17 :::7 20 .10 
11 '12 ,:\ ,-)1) ~u 10 10 

.) ­3 II .... ;) l~ lOll ~O :;'{ li7 

n. H.{·~ults 011 Rl'sbaanl 'Tt\"it Plants 

,\\'t..'I'age Synlptom ScvcrifY 

11.11 0.0 n.n u.n o.n 0.0 ].0 

II.!) 11.7 O.X 0.7 1.I 0.7 I.:\ 
0.0 0.0 0.0 (J.n n.o 0.0 1.0 

7 + 11 2.7 :\.1 'kB '1..1 J.l I.fi 

+ 11 :'1,:1 :l I 1.7 ·I.D 1.1 
I) 2.{1 :3,,; :Lf:'J ,Ll 'Lli 1.11 
11 '1.5 JJi :{,O ·L9 :;.Il :1.1 

!I.n OJ) (I.1l o.n 0.0 O.n ].0 

2/2G 2.0 1.:' 11.0 1.11 
1':1 1.0 (J.n 0.0 I.-~ 0.11 1.0 1.0 

stram show while :;imilar plant infected 
strain :} show severe Strams 2 anel II readi 

both ihle and resistalll lest hut straill 
rnild wh Ie strain It sym 
\\il It lllortality alllong symp­

resistant heets. Sl rain or 
t han the others mentioned and is 011 

and resistant beets with a low 
alllong the fesistalll plants. 

CUHsiderahle variation is evidcllt in the 
recorded at different lcst dates. Such 
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illiected "'irl! the virus strains as well as 
to those infected by the t wo·strain combinations. These vana· 
tions are acu'nmted [or differences in the environmental 
conditions at oj the tests, age and size of test s, 
;Ind differences character or the test plants. 

It was necessary tbe of hoth susceptihle and 
resistant test plants period the experimellt. Larger 
numbers of test would also have tended to smooth Out 

some of he differences indicated in between different 
lest dates. ill tlSllated in 
'Table 1 pp. 88(i-1:)87 
and 890). only those 
st rain comhinations ill of the sus· 

test died. 
of 

virus strains does not seelll to induce seycri 1Y 
It IS to note that 

than infection the more-Yirulent stralll 01 the COIll ­


!lination. Silllilar evidence ivas obtained frolll SOUle other ex· 

although all earlier G (1) 


that there it ppeared to he COllI 


feel IOns. 


Summary 

SOllie new of cu 11 strains were tested on 
Plants infected one strain 

by a second straill. tesl 

sources 110 indication that the 
earl ier in leet ion or t he souree 
tended to 

act er or Slra 1I1 
virulent strain, or a strain 

l 

environmental conditions and host rclatii'mships that 
induce mutations or this virus should have further swell'. 
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