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INTRODUCTION 

Curly top (CT), a virus disease of beet (Beta vulgaris 

(L.)) transmitted only by the beet leafhopper (BLH) (Circulifer 

tenellus (Baker)), was a serious problem of sugarbeet production 

in the western United States until the development and wide­

spread use of highly resistant varieties in the 1940's. Begin­

ning in 1976, interest developed in varieties with less CT resis­

tance because of yield advantages in the absence of CT (3). 

This situation created renewed interest in the use of systemic 

insecticides to kill viruliferous BLH before they could transmit 

the virus. We report here the results of tests conducted in 

southern Idaho on sugarbeets in 1978, 1979, 1980, and 1981, and 

on fodder beets in 1980. 

Literature Review 

Insecticidal control of the BLH in desert breeding areas 

before their migration to cultivated crops has been conducted 

in Idaho, Wyoming, and California. The program of survey and 

control conducted by the U.S. Department of Agriculture in Idaho 

has been discontinued (3). The program conducted in California 

by the California Department of Food and Agriculture is continu­

ing (14). The program in Wyoming started in 1963 and is 

continuing (personal communication, Walter H. Patch, Wyoming 

Department of Agriculture). Early efforts to control the BLH in 

individual fields with sprays applied to the growing crop were 

of little value. 

The earliest peomising attempts to prevent CT in sugar­

beets in individual fields using systemic insecticides, were by 

*The authors are Research Entomologist, USDA, SEA-ARS, Kimberly, 
Idaho; Manager of Res earch, Betaseed, Inc., Kimberly, Idaho; Senior 
Agronomist, The Amalgamated Sugar Co., Twin Falls, Idaho; and 
Senior Entomologist, The Great Western Sugar Co., Longmont, Colora­
do, respectively. 
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applying the materials as emulsions or in carbon dust to the 

seed immediately before planting (5, 10, 11, 17). 1ncorpora tion 

of systemic insecticides in the pellet coating around the seed 

was reported to be effective (6, 7, 12), but no further reports 

of this method were found. Placing systemic insecticides in 

the soil prior to or at the time of seeding has proven effective 

in terms of BLH mortality, reduction of CT symptoms, and/or 

increased yield (2, 3, 4, 7, 8, 9, 11, 13, 14, 15, 16, 18). 

Most of these tests involved placement of insecticides from 3-8 

inches below the seed row, but a few involved side-dress and 

over-the-row applications after plant emergence. 

Methods 

The major conditions of our tests and the treatments 

applied are given in Tables 1 and 2. Three sugarbeet varieties 

were chosen to represent the range in susceptibility to CT; 

highly resistant AH10 (The Amalgamated Sugar Co.), intermediate 

Mono-Hy D2 (Great Western Sugar Co.), and highly susceptible 

Betaseed 1345 (Betaseed, Inc.). Three systemic insecticides (aldi­

carb, carbofuran, and phorate) were chosen because they are 

Table 1. Treatments~1 used in ins ectic ide tests for prevention of 
curly top in sugarbeets and fodder beets. Idaho, 1978­
1981. 

Meth od of application~1 Sugarbeet 
aldicarb phorate car bofuran varieties 

2 lb. AliA 1.33 lb. AliA 2 lb. AliA AH10 02 1345 

1978 s12/, IBS OR2/, IBS .; .; .; 

1979 Sl .; .; .; 

R Sl, R Sl, R .; 

1980 R R R .; .; .; 

:98 1 IBS, Sl, R .; 

Fodder beet varieties 

Monara Solanka Peroba 

1980 R .; .; .; 

! /U ntreated check pl ots were included in all comparisons. 

~/I BS = inj ected be low seed; Sl = side dress inj ect ion; R Rusken; 
OR = over th e row. 

2/post emergence; all others were at planting. 
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Table 2. 	 Conditions of insecticide tests for prevention of curly top in sugarbeets and fodder b ee ts.~/ Idaho, r 
o 

1978-1981. ~ 

1978 1979 1980 	 1981 ,l.> 

Planted 

Thinned 

Beet leafhopper~/release date 

No. BLH per plant 

Plant size at release 

No. days from treatment to release 

Rainfall 4/16-6/15 (inches) 

No. irrigationsl/prior to BLH release 

Plot size (rows x feet) 

No. replicates 

Feet of row harvested~/per plot 

4/14 

5/24-25 

6/12 

1.2 

6-8 leaf 

59, 17 

1. 73 

3 

4 x 30 

4 

50 

4/17 

5/16-18 

5/25 

2.0 

4 leaf 

37 

1.02 

3 

4 x 30 

12 

120 

4/18 

5/29-30 

6/13 

0.5, 1.0 

6-8 leaf 

55 

4.02 

2 

4 x 30 

5 (0.5 BLH) 

6 (1.0 BLH) 

60 

>
"'1:14/16 ~ 

F
5/27-28 

~ 
6/9 

1.1 

tl-l0 leaf 

54 

2.90 

1 

4 x 30 

6 

60 

l/ Cond~tions for fodder beets were the same 
BLH rate of release was 0.5 per plant. 

except that they were lifted and hand topped with 6 replicates and 

~/Beet leafhoppers remained 
vent possible movement to 

on plots for 
nearby beets. 

the full season except in 1980 when they were sprayed on July 8 to pre­

l/AII tests were furrow irrigated except in 1979 when half of the replicates were sprinkler irrigated. 

~/All tests were lifted and hand topped except in 1980 when the sugarbeets were harvested by machine. 
N 

~ 
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currently registered for soil application to sugarbeets for con­

trol of one or more insects. All were applied in granular form­

ulations at rates of active ingredient per acre (AI/A) of 1.33 

lb. phorate and 2.0 Ib aldicarb and carbofuran. 

Methods and times of application varied from test to test. 

In 1978, materials were applied in accordance with label direc­

tions and recommendations of chemical company representatives. 

Because smaller plants are more susceptible to CT infection than 

larger plants, and because the migration of the BLH is unpredic­

table, it is necessary to provide protection from CT beginning 

with beet emergence. Thus, in 1979, 1980, and 1981, all appli­

cations were made at planting. Injection of materials below 

the seed is considered undesirable by most growers (in the 

southern Idaho area) since mechanical disturbance of soil at 

planting tends to dry it out and interfere with stand establish­

ment. Also, in some fields, the presence of rocks interferes 

with injection equipment. In areas where the crop is normally 

irrigated for germination, and rocks are not a factor, injection 

below the seed is a feasible procedure. However, in 1979, in­

Jection 3-4 inches to the water side of the seed row was used 

with the assumption that this would have less effect on soil 

drying than injection below the seed. In 1980, all applications 

were made with a Rusken applicator, which lays a band of in­

secticide 4-5 inches wide and a bout 1 inch deep over the seed 

row. Post-emergence or over-the-row application of phorate in 

1978 consisted of dribbling the material in a 4-to 5-inch band 

over the row followed by a looped drag chain for light incor­

poration in the soil surface. All injections utilized an- injector 

that placed a very narrow band either 4-6 inches below the 

seed or 2-4 inches deep and 4-5 inches from the seed or plant 

row on the water furrow side. In 1981, the 3 methods of appli­

cation at planting were compared directly on the variety D2. 

In 1979, insecticide treatments under furrow and sprinkler 

irrigation were compared in adJ3cent areas of the same field. 

In 1978, 1980, and 1981, all plots were furrow irrigated. 

Viruliferous BLH were furnished by Betaseed, Inc. These 

were placed in small cages for transport to the field, released 
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at equal ra tes among plots, and then sca ttered further by 

dragging sacking material twice over the rows in an attempt 

to achieve uniform distribution. In 1978, 1979, and 1981, the 

test areas were somewhat isolated and released BLH populations 

rema ined undisturbed for the growing season. In 1980, BLH pop­

ulations were sprayed with malathion 25 days after their release 

to minimize the possibility of migration to nearby beets. The 

1979 release was made at the rate of 2 and 

to smaller beets than in the other 3 years resulting in a very 

severe infection. In 1978, the release rate was 1.2 

plant, and release rates were 0.5 and 1. in adjacent 

areas of the same field. In 1981 the rate was 1.1 

plant. 

Plots were thinned prior to BLI-! release to plant spac­

ings of approximately 1/ft. of row. Plots were 30 feet long by 

4 rows wide and all data were taken from the 2 center rows. 

Final CT ratings were made in early to mid-August on individu­

al plants using a scale of 0 none to 9 == severe. Root yields 

were obtained each year. In 1978,1980, and 1981, percent 

sugar and percent tare were a Iso obtained. Root yields given 

in the tables are field weights corrected for percent tare except 

as noted. Sugar yields are root yields multiplied by percent 

sugar. 

In 1980, in addition to the tests with sugarbeets, 3 

varieties of fodder beets were planted adjacent to the sugarbeet 

test. Treatments were aldicarb applied at planting by Rusken, 

and no insecticide. Treatments were ra ndomized in 6 rep llca tes. 

The BLH infestation rate was 0.5/plant. Evaluations were made 

for CT infection and root yield. 

Trea tments were esta b hshed in a restricted randomized 

fashion within rephcates. Most data were examined by analysis 

of variance and means separated by Duncan's multiple range 

test. Correlations and regressions were made between some data 

sets. 

Results and Discussion 

Treatment means for the 1978, 1979, and 1980 tests are 



Table 3. Effectl/ of two insecticides applied~/ to three sugarbeet varieties on curly top rating, percent tare, 
!j 
-= 

percent sugar, and yield. Kimberly, Idaho, 1978. 

Aldicarb 2 lb. AI/A Phorate 1.33 lb. AI/A Untreated 
Measurement Variety AP, IBS PE, Sl AP, IBS PE , OR check x 

Curly top rating AH10 0.12 a 0.10 a 0.37 a 0.60 ab 0.67 ab 0.37 

(8/11) D2 .75 ab .75 ab .57 ab 2.58 de 2.07 cd 1.34 

1345 1.27 abc 1.35 abc 1.65 bed 3.72 e 3.67 e 2.33 

x .71 .73 .86 2.30 2.14 

Percent tare AH10 7.30 7.62 8.18 8.00 9.08 8.04 

02 5.48 6.28 6.75 5.88 6.85 6.25 

1345 7.42 7.00 8.32 6.92 9.12 7.76 

x 6.73 6.97 7.75 6.93 8.35 

Percent sugar AH10 16.63 16.33 16.35 16.24 16.40 16.39 

02 16.86 16.43 16.27 16.33 16.75 16.52 

1345 17.79 17.04 16.69 16.17 16 .. 71 16.88 

x 17.09 16.60 16.44 16.25 16.62 ... 
0 
~ 

Root yield (T/A) AH10 

02 

1345 

28.97 abc 

28.78 abc 

27.89 abc 

28.64 abc 

29.43 ab 

27.00 abc 

25.04 bc 

30.72 a 

24.25 be 

28.02 abc 

23.98 bc 

17.72 d 

23.58 c 

25.30 abc 

18.53 d 

26.85 

27.64 

23.08 

" Z 
>
t"" 
0.., ..., 
:: 

-' to:l 

x 28.55 28.36 26.67 23.24 22.47 >
00 

t 
~ 
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Table 3. continued. r 
~ 

Aldicarb 2 lb. AliA Phorate 1.33 lb. AliA Untreated 'Z 
~ 

Measurement Variety AP, IBS PE, Sl AP, IBS PE, OR check x .l--' 
> 
." 

Sugar yield (lb. IA) AH20 8928 ab 8638 ab 7563 ab 8365 ab 7090 bc 8117 "i= 
D2 9139 a 9079 a 9318 a 7401 abc 7896 ab 8566 tC 

CX> 
N 

1345 9171 a 8608 ab 7369 abc 5313 d 5706 cd 7234 

x 9079 8775 8083 7026 6897 

!/Values for individual treatments are means of 4 replicates. Treatment means within sets followed by the same 
letter do not differ significantly at the 5% levelof probability. 

~/AP at planting, PE post emergence, IBS injected below seed, Sl side injection, OR over the row. 

N 

~ 
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Table 3. continued. 
0 
r 
r 

Aldicarb 2 lb. AliA Phorate 1.33 lb. AliA Untreated 2 
$' 

Measurement Variety AP, IBS PE, Sl AP, IBS PE, OR check x ~ 
>
"1:1 

Sugar yield (lb. IA) AH20 8928 ab 8638 ab 7563 ab 8365 ab 7090 bc 8117 ~ 

t= 
02 9139 a 9079 a 9318 a 7401 abc 7896 ab 8566 ~ 

QC) 
N 

1345 9171 a 8608 ab 7369 abc 5313 d 5706 cd 7234 

x 9079 8775 8083 7026 6897 

!/Values for individual treatments are means of 4 replicates. Treatment means within sets followed by the same 
letter do not differ significantly at the 5% levelof probability. 

~/AP at planting, PE post emergence, IBS injected below seed, Sl side injection, OR over the row. 

~ 



!j 
NTable 4. 	 Curly top ratings and root yield as affected by three insecti c ide s applied two ways!/at planting~1 to 

sugarbeets. Twin Falls, Idaho, 1979. 

Carbofuran Aldicarb Phorate 
2 lb AlIA 2 lb AlIA 1.33 Ib AlIA 

Variety Sl R Sl R Sl R Untreated 

Curly top rating 

6/20-21 

AH10 

D2 

1345 4.8 4.4 

3.4 

4.4 

5.0 4.8 5.0 4.7 

3.2 

4.2 

5.0 

Root yield (T/A)II AH10 

D2 

1345 1.06cd .30d 

5.24a 

2.68b 

.28d .16d .33d .06d 

3.81 b 

1.40 c 

.18 d 

l/SI = side inject ion; R = Rusken. 

~/Data are for 6 replicates under fu rrow irrigation and 6 replicates under sprinkler irrigation combined. 

II Values both horizontally and vertically followed by the same letter do not differ significantly at the 5% 
level of probability. Yields are not corrected for percent tare. 

... o 
c: 
'":z 
~ 
o 
""l 

:! 
t"l 
>en en 
=;.. 
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given in Tables 3, 4, and 5. The results with fodder beets 

in 1979 are summarized in Table 6. The results comparing meth­

ods of application in 1981 are given in Table 7. 

Table 5. 	 Eff ect '!'l of three insecticides applied by Rusken at plant­
ing to three sugarbeet varieties on curly top rating, 
percent tare, percent sugar, and yie ld . Ki_mberl y, 
Idaho, 1980. 

carbofuran phorat e aldicarb 
Variety 2 lb. AliA 1.33 lb. AliA 2 lb. ALA Untreated 

Curly top rating, August 6-7 

AH10 
02 

1345 
x 

0 . 80 a 
1.11 a 
1.84 bc 
1. 25 

1.33 
2.03 
3.28 
2 .2 1 

ab 
cd 
fg 

2.53 de 
2 .37 cde 
3.72 gh 
2.87 

2.97 ef 
3.96 h 
5'. 01 i 
3.98 

1. 91 
2.37 
3 .46 

Per ce nt tare 

AH10 
02 

1345 
x 

7.2 
5.5 
5.7 
6.1 

c 
abc 
abc 

5.3 
4.7 
5.0 
5.0 

abc 
ab 
ab 

6.7 
4.5 
4.4 
5.2 

bc 
a 
a 

5.6 
4.3 
4.3 
4.7 

abc 
a 
a 

6.2 
4.8 
4.8 

Percent sugar 

AH10 
02 

1345 
x 

16.35 abc 
16.48 ab 
16.56 a 
16.46 

15.84 bcde 
16.22 abcd 
16.29 abc 
16.12 

15.61 de 
15.99 abcde 
16.30 abc 
15.97 

15.84bcde 
15.74 cde 
15.38 e 
15.65 

15.91 
16.11 
16.13 

Root yield T/A 

AH10 
02 

1345 
x 

28.22 
29.92 
27 .23 
28.45 

ab 
a 
abc 

27 .0 5 abc 
28.18 ab 
19.86 d 
25.02 

24.22 c 
25.84 be 
19.48 d 
23.19 

19.46 d 
16.47 d 
8.24 e 

14.72 

24.74 
25.10 
18.70 

Sugar yield lb. / A 

AH10 
02 

1345 
x 

8569 
9357 
8486 
8804 

ab 
a 
ab 

8078 be 
8732 ab 
6154 de 
7655 

7092 cd 
7896 be 
6023 de 
7004 

5797 
4950 
2427 
4391 

ef 
f 
g 

7384 
7734 
5772 

}) 	Values for individual treatments are means of 11 rep licates. 
Values both vertically and horizontally within sets of treatments 
followed by the same letter do not differ s ignif icant ly at the 
5% level of probability. 

The differences in severity of CT infection among years 

on untreated sugarbeets is shown in Figure 1. Ratings show 

that CT in 1978 was moderate, in 1980 and 1981 moderately 

severe, and in 1979 very severe. Initial CT damage ratings 

and the rate of CT buildup during the season was greatest for 

x 
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variety 1345, intermediate for D2, and least for AH10. 

5 

4 
I.!) 
z 
i= 
<l 
0::3 1979 

a.. 
0 
I­

~2 
0:: 
::J 
U 

20 30 10 20 30 9 19 
JUNE JULY AUGUST 

Figure 1. 	 Curly top ratings in untreated plots of 3 sugarbeet 
varieties during 4 years of testing. 

Table 6. Effect of aldi carb (2 lb. AI/A) applied by Rusken at 
planting to three fodder beet vari e ties on curly top 
ratings and yi e ld. Kimberly, Idaho, 1980. 

Variety 

Monara 

Sol.anka 

Peroba 

x 

x for variety 

1345 

CT rating 
August 

aldicarb 
6-7 

check 

4.42 

4.13 

4.18 

4.24 

5.17 

4.88 

4.68 

4.91 

3.72 5.01 

Yield!/, gross T/A 
hand dug on 

aldicarb 
Oct. 10 

check 

14.51 

16.63 

15.19 

15.44 

6.69 

5.54 

5.44 

5.89 

19.53 8.25 

!/ Yield not 	 corrected for tare. No signifi cant differences among 
varieties, but highly signifi cant differences between treated and 
untreated for all thr ee varieties. 

CT damage ratings were very closely associated with per­

centage of plants with CT symptoms as shown in Figure 2. The 

association is slightly curvilinear, but the linear r values were 

0.98>'<* for 1978, 0.97,h'< for 1980, and 0.94** for the 2 years 

combined. The data for 1978 and 1980 were taken in early 

August by the same observer. In 1980, 9-12% more plants were 

infected for the same rating than in 1978. The 1979 data are 

not strictly comparable since observations were made on June 

7 for percent infected, and on June 20 and 21 for damage 
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6 

5 

e>4 
z 
f: « 
~3 
o 
f­

~2 
:::) 

u 

10 20 30 40 50 60 
% INFECTED 

70 80 90 100 

Fi.gure 2. Relationship between curly top ratings 
plants infected using treatment means 
during 3 years; curves are drawn by eye. 

and percent of 
of 3 varieti e s 

Table 7. Effectl / of carbofuran (2 lb. AI/A) applied at planting 
by three methods to variety GW-D2 on curly top and yield. 
Kimberly, Idaho, 1981. 

Yield T/A "10 % Sugar 
Treatment~/ 7/6 7/16 field wt. sugar tare lb/A 

SI 0.77 a 1.56 a 27.15 a 13.58 2.80 7165 a 

IBS .72 ab 1.54 a 25.23 ab 13 .46 2.53 6597 a 

Rusken 1.07 bc 2.10 b 20.01 b 13.56 2.78 5252 b 

Untreated 1.13 c 2.04 b 20.49 b 13.53 2.83 5316 b 

l/Values in columns followed by the same letter do not differ signi­
ficantly at the 5% level of confidence. Means separated by Dun­
can's multiple range test. 

~/SI = side injection, IBS injection below the seed. 

ratings. By early August, all plants were infected and the dam­

age ratings were much higher. Since damage ratings more truly 

reflect plant condition, we prefer it to percent infected, al­

though at lower CT infections either would serve equally well 

as a measurement. Because the 2 measurements were so closely 

correlated, percent of plants infected were omitted from the 

tables. 

Effect of Curly Top on Tare, Percent Sugar, and Yield 

The effect of CT infection on percent tare is shown in 
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3 

infected 

and, 

3. 

Il. 
o 
i-

a • 
b· 

8 

percent 

(x) 

9 10 

inThe 

Figure 4 with 

For each 

1980 da ta combined for variety. 

percent 

nificantly; 

for 

AHIO, -0.668 1< 

to other reports 

infection 

infection levels, 

in 1980, 

3 varieties. 

Figure 

linear. 

relationship 

root 

ate. 

5. In 

At higher 

and 1345 was 

percent sugar, above, ten­

ded in suga r yield. 

on sugar by correlation 

is 

• 
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J 
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PER CENT SUGAR 

3 

ro n 

~ 3 

f 
1-2 

~ 
0:: 

3 I~ 
I 

Table for each variety for 1980, and 

for 

yield data adjusted 

combined in 

3 

potential 

varieties. The 

adjustment made were 

1978 
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higher in 1980 than in 1978, and averaged about 11.5% higher 

at equal CT ratings. All but one of the correlations were sig­

nificant or highly significant. For years combined (and 1978 

yield adJusted), r values ranged from -0.9317'<>'< for AH10 to 

-0. 969 ,'d: for D2. In all cases, calculated potential yields (no 

CT) were least for AH10 and greatest for 1345, but the rate of 

decrease in yield per unit increase in CT rating was also least 

for AH10 and greatest for 1345. The regression of sugar yield 

(1978 yields adjusted) on CT rating is shown for each variety 

in Figure 6. 

5 

(!) 

~4 
!q
n: 
0.. 

~3 


~ 

n:
32 

2 

Figure 6. 

The effect of 3 CT conditions on sugar yield of the 3 vari­

eties in terms of their calculated potential yield, actu~l yield, 

and increase over untreated is presented in Table 9 for insecti­

cide treatments applied a planting. In most cases (7 of 9 com­

parisons), AH10 produced closer to its potential than the other 

2 varieties. Untreated AH10 produced 80, 60, and 12.3% of its 

potential under moderate, moderately severe, and extremely 

severe CT conditions, respectively. Protection by insecticides 

decreased regularly (as a percentage of potential) from AH10 

to D2 to 1345 under all 3 conditions. These interactions among 

varieties and treatments are more clearly seen in Figure 7. 

Essentially, the reverse is shown when data are presented as 

3 4 5 

AH-IO -0.931"" 9,579.4 -1176.4 0 

D2 -0.969"" 11,342.3 -1449.5 • 
1345 -0.968'''' 11,922.2 -1720.3 x 

6 7 8 9 
SUGAR YIELD (lOOOlbs/ocre) 

Effect of curly top infection on sugar yield for each 
of 3 sugarbeet varieties using treatment means; 1978 
1980 combined. Yields in 1978 adjusted upward by 11.5% 
to approxi!llately equal 1980 yields. Ratings were made 
in early August. 
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percent increase in yields over untreated checks with increase 

least for AHlO and most for 1345. 

Table 8. Correlation and regression values for three va rieties in 
cwo years between c urly top ratings (X) in August a nd 
sugar yield (Y). Kimberly, Idaho. 

Calc.ulated 
potential 

sugar yield 
Correlation (lb/A) Slope 

Yearl/ Variety r a b 

1978 AH10 
D2 

1345 

-0.735 
-
-

. 999;'d< 

. 9 59;b~ 

8,912 
9,828 

10,285 

-2136 
- 939 
-1308 

1980 AH10 
D2 

1345 

-
-

-

.964;'< 

.980;'< 

.977;'< 

9,604 
11 ,545 
12,246 

-1164 
-1610 
-1870 

1978 
1980 

and AH10 
D2 

1345 

-
-
-

.803;',,', 

.944;<;', 

. 9 59;~'k 

8,610 
10,347 
10,856 

- 777 
-1196 
-1507 

1978 and 
1980 ad ju sted~/ AH10 

D2 
1345 

-
-

-

.931 -1<;', 

.969;'0'< 

.968;'<-1< 

9,579 
11,342 
11 ,922 

-1176 
-1450 
-1720 

l/ Four replic.ates and five treatment means in 1978; 11 replicates 
and four treatment means in 1980. 

~/1978 yields adjusted upward 11.5%. 

Efficacy of Insecticide and Method of Application 

The important consideration is whether the potential yield 

advantage of varieties intermediate in resistance, such as D2, 

or highly susceptible, such as 1345, can be maintai~ed with 

insecticides under CT pressure as compared to highly resistant 

varieties such as AH10. The data in Tables 3 and 5 indicate 

that both D2 and 1345 maintained yields comparable to AH10 

under the most effective insecticide treatments when subjected 

to moderate and moderately severe CT conditions even though 

less of their potential yield was realized (Table 9). In 1978 

under moderate CT pressure, the 2 aldicarb treatments on D2 

and 1345 increased sugar yield significantly over untreated 

AH10. In 1980 under moderately severe CT pressure, the best 

insecticide treatment, carbofuran, on D2 and 1345 again in­



!Table 9. 	 Sugar yield as percen t of the calculated pot e ntial, and as percent increase over untreated, for three 
varieties tr ea ted at planting under three curly top conditions. 

Per cent inc reas e over untreated Percent of potential 
Sugar yield lb/A Carboturan Phorate Ald~carb Carbofuran Phorate Aldicarb 

Vrtriety Potentia l Untreat e d 2 lb 1.33 lb 2 lb ----2-~ 1.33 lb 2 lb Untreated 

Moderat e c urly top, 1978, 4 replicates, insecticides inj ec ted below seed 

AHIO 8,912 7090 7 26 85 100 80 

02 9,828 7896 18 16 95 93 80 


1345 10,285 5706 29 61 72 89 55 


Mod e rately severe c urly top, 1980, 11 replicates, insecticides applied by Rusken 

AH10 9,604 5797 48 39 22 89 84 74 60 

02 11,545 4950 89 76 60 81 76 68 43 


1345 12,246 2427 250 154 148 69 50 49 20 


Moderately severe c urly top, 1981, 6 replicates, insecticides injected below seed 

02 10,900 5316 24 	 60 49 

Extremely severe curly top, 1979, 12 replicates, insecticides side injected 
1/

AH10 1109 37 	 17 129,0°°1/

J)2 10,0001 / 

407 92 8 4 

1345 11,000- 52 214 85 56 1.5 0.9 0.7 0.5 
 ... o

c::l/Potential yield arbitrarily selected as a rough average of 1978 and 1980. Sugar yield estimate based on field 
weights, 3% tare and 15% sugar. 2 " >
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infected by mid-August in untreated plots reached only 8.16% 

and in 1967 plants infected reach 24.5%. They concluded that 

phorate and carbofuran gave the best control and the highest 

yield, that aldicarb was intermediate in effectiveness, and that 

disulfoton was the least effective. Though no significant differ­

ences were detected for rates, the 2.0-lb. rate consistently gave 

better results. 

Since the 3 methods of application at planting were not com­

pared directly in 1978, 1979, 1980, they were tested together 

in 1981 using carbofuran on the variety D2 at planting. The 

data are presented in Table 7. Injection below the seed or to 

the side of the seed row did not differ significantly in any re­

spect, but both differed significantly from the Rusken applica­

tion and the untreated check. Both reduced CT symptoms about 

34% on July 6 and about 24% on July 16, and increased sugar 

yield about 29% (1,565 lb./A). This lack of difference between 

the 2 injection methods is in contrast to the findings of Mumford 

and Griffin (16) described above. The Rusken method of apply­

ing carbofuran to variety D2 was highly effective in preventing 

CT in 1980 (Table 5), but was totally ineffective in 1981 (Table 

7). The major difference between the 2 years was moisture from 

time of planting to BLH release (Tabl e 2). In 1980 there was 

1.1 more inches of rainfall and more irrigaton during this 

period. It is possible that the increased moisture in 1980 

moved carbofuran down to the root zone, whereas this did not 

happen in 1981. 

The frequency of years of severe CT damage to sugarbeets 

in southern Idaho has been summarized (3). Before the· develop­

ment and widespread use of highly resistant varieties (1912­

1934) , severe to extreme CT damage occurred in 1919, 1921, 

1924, 1926, 1930, 1931, and 1934, or 7 times in 23 years. Dur­

ing those years, area yields averaged from 4.89-8.53 T/A, the 

percentage of planted sugarbeet acres abondoned (mostly due 

to CT) varied from 15.6-87.1, and descriptions of CT injury 

varied from "serious, severe, 100 percent infected," to "extreme" 

and "disastrous." The infections of, and damage to, the 

variety 1345 in our 1979 and 1980 tests, would be fairly repre­

http:4.89-8.53


JOURNAL OF THE ASS.S.T. 

of dunng 

test was typical that 

a CT year soutncentral 

In 

dicarb, and 

with 

ceptable 

(1) 

(3) 

(5) 

Cone1usions 

under the 

pro-

materials 

as 

19tH 

effec­

in-

LITERATURE CITED 



285 VOL. 21, NO.3, APRiL 1982 

Pelleled seea 

(8) 

(9) 

Finkner, 
var and 
control of 
Technol. 17 ( 

Georghiou, 
Maren. 1964. 
of curly top 
12-14. 

Laird, Jr., 
insecticides reduce 

sugar beets. Calif. 

(12) 

(13) F. Jackson 

(14) 

(15) 

curly lOp 

( 16) 

(18) 

systemlc insecticides. 

1970. 
the sup­

J. Am. 


