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It has long been recognized that early planted sugar beets were less 
likely to suffer serious injury from curly top than later plantings. The 
reason is that the older plants are much more resistant at the time of leal­
hopper invasion (1, 6, 7)2 Also, it often has been assumed and stated that 
curly top-resistant varieties of sugar beet were "susceptible" when young, 
thus implying that the resistant beets are injured as much as susceptible 
varieties if the young plants are infected. 

Seedling plants of resistant varieties do show much greater resistance 
to both infection and injury than comparable plants of susceptible varieties. 
Evidence published in 1937 (2) showed that seedlings of U. S. 1, a beet 
of relatively low resistance, were more resistant to infection, slower in de­
veloping symptoms and less severely injured than comparable plants of the 
commonly used commercial beet varieties. These tests included data from 
several experiments and more than 2,300 plants. All plants were in the 
cotyledon or very young two-leaf stage when inoculated and one viruliferous 
leafhopper was used on each plant. These plants were grown under en­
vironmental conditions which were as nearly comparable as anyone might 
reasonably wish and the results showed the same trend in every experiment. 
The same publication gave similar, but less voluminous, evidence concern­
ing some other curly top-resistant beets, including selections from U. S. 1. 

Some detailed evidence concerning resistance to infection and to injury 
in the cotyledon or young two-leaf stage was published in 1938 (3) . Data 
from field experiments of 1939 and 1941 were published in 1942 (4). This 
dealt with young plants of the beet varieties Old Type, U. S. 22 and Im­
proved U. S. 22. The plants were inoculated immediately after thinning. 
The results were similar to those reported earlier but much more pronounced 
in the case of Improved U. S. 22. Some additional evidence from green­
house experiments was published in 1944 (5). 

The data used in all the above mentioned work were checked statistically 
and found to be highly significant. 

The author believes that there has been some misunderstanding con­
cerning the use of the word "susceptible." Young plants of any sugar beet 
variety which has been tested may be infected with curly top virus by the 
use of sufficient numbers of leafhoppers carrying the proper strain or strains 
of virus, but that is relatively unimportant if the plant is not seriously in­
jured, recovers and continues to make good growth. The important factor 
is susceptibility or resistance to injury by the curly top virus rather than 
susceptibility to infection. 

1 Collaborator (formerly Senior Pathologist), U. S. Department of Agriculture, Riverside, 
California. 2 Numbers in parentheses refer to literature cited. 
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D u r i n g the last few years we have h a d to dea l wi th newly d iscovered 
a n d m o r e highly v i ru l en t s t ra ins of the curly top virus . Some d a t a f rom 
recen t e x p e r i m e n t s a re g iven in T a b l e s 1 a n d 2 . 

Table 1.—Curly Top Resistance of Sugar Beet Varieties Infected in Cotyledon or Very 
Young Two-Leaf Stage. Results 6 Weeks After Inoculation. 

1 Data included in Part A covers three experiments with approximately 100 plants foV 
each beet variety and each virus strain. 2 Data in Part B includes approximately 80 plants of each beet variety, Except SL 92MI, 
which had only 28 plants. Averages include the 4 virus strains for each beet variety. 

T h e e x t r e m e v i ru lence of vi rus s t ra in 11 is clearly ev idenced in Section 
A of T a b l e 1 by the severity of symptoms a n d the p e r c e n t of p l a n t s k i l led 
wi th in 6 weeks after i nocu l a t i on . C o t y l e d o n a n d very y o u n g two-leaf stage 
p l a n t s of bee t var ie t ies S. L. 92M1 a n d 92, cur ly top- res is tan t select ions 
from 2 2 / 3 , a re o u t s t a n d i n g in resis tance to in ju ry from vi rus s t ra in 11. T h i s 
fact is m o r e ev iden t in t he p e r c e n t of p l a n t s k i l led t h a n in t he deg ree of 
severity. 

F igure 1 shows typical resul ts o b t a i n e d on p l a n t s of bee t var ie t ies S. L. 
1-300 (Old T y p e ) , a n d S. L. 92 infec ted by curly t o p v i rus s t ra ins 1 1 , 1 a n d 
3 respect ively. 

It is f o r tuna t e t ha t a sugar bee t field is very rare ly a p t to have wide­
sp read infec t ion by curly t o p v i rus s t ra in 11, or o n e of s imi lar v i ru lence , 
whi le the p l a n t s a re y o u n g . T h i s i s because such h igh ly v i r u l e n t s t ra ins a re 
likely to cause e x t r e m e dwarf ing or d e a t h of wild hosts a n d so b e c o m e 
somewha t self- l imit ing i n w i n t e r a n d s p r i n g p l a n t hos t areas . T h e da ta 
given u n d e r Sect ion A Vi rus S t ra in 1 or u n d e r Sect ion B of T a b l e 1 a re m o r e 
likely t o be w h a t o n e m i g h t expec t u n d e r f i e ld c o n d i t i o n s t h a n t h a t given 
u n d e r Virus S t ra in 11 of Sect ion A. 

T a b l e 2 gives ev idence of the increased re ts i s tance of y o u n g p l a n t s d u r i n g 
an 8-day p e r i o d of g rowth . O n l y a p p r o x i m a t e l y 20 p l a n t s were i n c l u d e d 
in the test of each bee t var ie ty w i th each v i rus s t ra in on each i n o c u l a t i o n 
d a t e b u t t he t e n d e n c y t o w a r d increased res is tance i s shown in t he res i s tan t 
var ie t ies , pa r t i cu l a r ly in S. L. 92M1 a n d S. L. 82. 

Res i s tance to cur ly t o p infect ion a n d res is tance to in jury increases w i th 
age in all sugar bee t var ie t ies wh ich h a v e b e e n tes ted. T h e increase in re­
sistance i s genera l ly m o r e r a p i d in var ie t ies which a r e l is ted as res i s tan t t h a n 
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Table 2.—Increase in Curly Top Resistance of Young Sugar Beet Seedlings During an 
8-Day Period of Growth in Greenhouse.1 

1 Plants inoculated October 5 were strictly in cotyledon stage and those inoculated October 
13 were in very young two-leaf stage. 

Figure 1. Sugar beet plants six weeks after inoculation with curly top 
virus strains. Top row is variety S. L. 1-300 (Old Type). Bottom row is 
S. L. 92. Plants in pots at left infected by virus strain 11, in middle pots 
by strain 1 and in pots at right by strain 3. 
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in those more susceptible. There is abundant evidence that resistant sugar 
beet varieties possess a great measure of that quality of resistance to both 
infection and to injury while the seedlings are still in the cotyledon and 
very young two-leaf stage. Comments concerning curly top-resistant varieties 
should avoid the implication that they are in the same class as the sus­
ceptible varieties during their early growth. 
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