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Curly top and the yellows viruses often jointly infect sugar-
beet in the San Joaquin Valley of California. Sugarbeet varieties
used in this area are resistant to the curly top virus but can be
damaged when infected in the seedling stage (3)". Giddings (4)
has shown that curl ¥ top resistant varieties infected with the beet
vellows virus are more susceptible to damage by the curly-top
virus.

Temik, [aldicarb, Z-methyl-2{methylthio)propionaldehyde-O-
(methyl carbamoyljoxime!, a soil applied granular insecticide
has been under test for the contro} of aphids and other insects.
This material has been effective in controlling the green peach
aphid, Myzus persicae (Sulzer), on sugarbeet (6). (ye(nohlou (23,
O. A. Hills (3), and Burtch (1) have shown that soil or seed
applications of phorate ((Thimet) can suppress curly top in sugar-
beet. Concurrently with the experunents veported bere, Malm
and Finkner {7) have shown Temik and other soil applied granu-
lar materials to be effective in suppressing curly top and improv-
ing beet yield.

Two experiments were conducted at the University of Cali-
fornia’s West Side Field Station in Western Fresno County, The
objective was to obtain mformation on the cffects of planting
and harvest dates with and without insecticide treatment for
virus suppression. Temik was selected as an insecticide that
would provide maximum control of the green peach aphid and
thus maximum suppression of the beet ‘)LMUW and western yel-
lows viurses.

Procedure

In each of the two trials, main plots of five planting dates
with and without Temik (10 treatmentsy were established in four
randomized complete b l<>d\s. Temik, two pounds active in-
gredient per acre, was applied three inches under the seed just
prior to planting. At each subsequent date of planting Temik, at

1 These studics were aided by Omancial assistance from Distriet 6 ol the California
Reet Growers Association.

2 Present position Assoclate Prolessor, Plant Science Department, Fresno State College,
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s Fxtension Agronomist, Deparoment of Agronomy and Range Science, and Trofessor
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two pounds per acre, was side-dressed to previously treated plots.
This resulted in five applications of Temik for the first planting
date decreasing to one for the final planting. Each main plot
was twelve 30-inch rows wide and 125 feet long and was split
at randon for four dates of havvest. A curly- top resistant variety,
Spreckels Sugar Company's 301-H, was used in both experiments,

Aphids were counted by examining ten plants per main plot
until plants reached the sixteen leaf stage. Thereafter, five plants
per main plot were examined. Sug‘nheet leathopper [Circulifer
tenellus (Baker)| populations were determined as the number
of leafhioppers per ten sweeps of a standard insect net. Percent
virus infection was based on visual symptoms on twenty-five plants
per main plot,

Results and Discussion

Results of the 1967 trial are summarized in Table 1. In this
trial yellows suppression was evaluated too late in the season
to show maxupum effects of Temik treatmaent. Temuk did, how-
ever, produce an overall significant reduction in percent yellows.
The effects of Temik and planting dates on ulrly top infection
Were 5(111\111{%4 Farly planting and Vemik application both re-
duced the incidence of curly top and improved root yield

To better understand the effects of planting date and Temik
treatment, the 1968 trial was cxpandcd to include periodic evalua-
tion of infestations of the green peach aphid, the beeL leathopper,
and of yellows and curly top diseases. "T'he results are summarized
in Tables 2 through 5.

The number ot green peach aphids per plant for each treat-
ment on different dates {March 12 to April 30) are shown in

Table 2. This 7-week interval covered the period of aphid
population buildup in late March and early April and also the
population decline in late April as predator activity increased
and temperatures becane too warm for aphid reproduction.
Over this period there was an average of 15 aphids/non-treated
plant as compared to 0.5/ Temik treated plant of the first 3
planting dates. The March 15 planting only received the at-plant
application of Temik during the period aphid counts were taken,
This application kept the aphid level below 0.5 aphid/plant
through mid-April, but aphid numbers increased from 0.3 on
April 17 to 8.5 on April 23 and to 7.0 aphids/plant on April 30,
Thus a 5m<>1< 2 pound applicaton was cffective for about 4
weeks.

Temik markedly suppressed the incidence of yellows early in
the growing season (Table 4). Fven though many of the 7 Femik
treated beets eventually became infected, more grew yellows-free
for a longer period of time. This gave a yield advantage to the



Table 1—FEffect of planting date and vector control on the incidence of yellows and curly top and on sugarbeet production at three harvest
dates. Values are meany of four replications, West Side ¥ield Station 1966-67,

Planting date and number of Temik applications

Date of . o Significant
observation ] . Jan. 2 Feb. 2 7 Mar. 30 3 L$D effects, 5%,
or harvest 5 g 4 ¢ g 2 4] 53¢ or lesst
@, Yellows
/15 81 81 0 86 83 G2 52 14 P,
7, Curlytop
7715 3 5 1 9 4 25 19 74 272 BT, PXT
9/14 12 78 38 52 H4 94 74 93 22 P.UPXT
‘Tons roots per acre
8517 30. 259 28.6 26.0 251 21.6 19.5 15.9 3.0 P,
9715 45, 28.7 2.6 0.3 31 23.4 22.6 142 2.6 P
1611 35.8 50.9 575 3.9 33.5 26.0 25.2 18.8 5.6 o
% Sucrose
87 56 13.8 158 154 135 125 15.6 1.5 0.8 P
9/13 13.7 13. 11,2 14.2 13.2 i3.8 13.3 13.2 3.2 0.8 4
16/1 15. 13.3 14.4 13.8 i4.1 158.5 131 121 2.8 1.3 Boa

P oo plant date, T = Temik.

# Analysis of variance only includes March and May planting dates.
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TFable 2—Eifect of planting date and Temik treatment on the number of green peach
aphids per plant. Twe replications were counted en each date. West Side Field Station
1967-68.

Planting date and number of Temik applications
Date Nov. | Dec. 15 Feh 1 Mar. 15

1] 4 0 3 [i] 2 0

v

ohserved

Number of aphids per plant

March 12 0.2 4.0 0.4 2.0 0.2 1.5 P
Mareh 20 0.1 3.0 0.2 38 0.1 5.0 . .
Muarch 27 0.4 5.0 0.2 110 0.6 9.0 0.0 05
April 4 0.0 1.0 0.1 20.0 1.0 8.0 0.0 55
April § 1.0 13.0 0.5 35.0 1.0 150 0.3 8.5
\pu 17 1.0 17.0 0.2 100.0 0.3 35.0 0.9 2.0
April 23 1.5 3.0 2.0 38.0 0.8 120 35 10.0
April 3 0.6 6.0 0.5 6.5 0.3 3.5 7.0 7.5

Table 3.~Effect of planting and Temik treatment on relative numbers of sugarbeet
teafhoppers. Values are means of four replications. West Side Field Station 1967-68.

Planting date and number of Temik applications

Date Nov. 1 Dec. 15 Feb. 1 Mar, 15 May 1
observed 3 0 4 0 3 0 2 0 1 0
Number of lealhoppers per 10 sweeps of standard insect net

/16718 0.3 1.5 0.0 2.0 0.0 2.3 0.3 3.3 N

5/28 0.3 1.3 0.3 1.5 1.3 1.5 0.5 1.3 0.0 1.0
670 0.0 6.5 8.0 100 0.0  10.0 G0 110 1.3 1.3
6/14 0.3 3.0 0.0 4.0 0.0 4.3 0.5 5.3 3.8 4.0
6/20 0.3 a5 1.0 4.8 0.8 3.8 0.8 4.3 4.5 2.8
6/25 0.0 1.5 0.0 100 0.0 3.5 0.5 105 1.0 0.5
775 0.0 6.0 0.0 5.5 0.0 1.0 0.0 6.0 2.0 1.5
/10 0.0 0.8 0.0 2.0 0.0 0.8 0.0 35 0.0 0.0
7/16 0.0 5.0 0.5 6.0 0.0 2.0 0.0 6.3 0.5 3.0
725 0.0 8.3 0.9 7.5 0.4 6.3 008 105 2.0 3.3
7/31 0.7 4.0 0.3 8 Y 0.0 4.0 0.0 107 2.3 1.0

I Plants too small for accurate counts,

Table 4.—Effect of planting date and Temik treatment on per cent disease. Percentages
are averages of three replications. West Side Field Station 1967-68.

Planting date and number of Tomik applications

Date T Nov. I Dec. 15 Feb. 1 Mar. 15 May 1
obyerved 5 0 3 ) 3 A 5 5 5 o

%, Yollows

4/23/68 12 66 > - . . .

5/16/68 33 63 58 85 38 75 8 42 - .

6/27/68 53 62 60 G8 53 83 53 83 3 3
% € ur}yz(}g

5/16/68 0 5 0 0 0 2 3 30 - -

6/27/68 0 13 5 2 2 17 8 95 83 90

8/8/68 2 30 0 12 0 15 7 92 95 50

L Where percentages are not shown plants were too small for symptom evaluation.



Table 3.—Elfcet of planting date, Temik application, and harvest date on sugarbect root yvicld and sucrose concentration. Values are averages of
four replications, Woest Side Ficld Station 1967-68.

Planting date and number of Temik applications

- Significant

Harvest Nov. 1 Deg. 15 i ) Fel-)—i ] L jlarﬂ_“li N o Mil LSD effocts, 5%,
date 5 0 4 [ 3 9 2 8 1 4 35 or less!
Fons Toots/A.
T/15% 5.8 30.8 295 25,2 ' - 3.0 Px
8/14 30,8 355 327 28.2 323 50.2 26.5 21.0 6.3 6. 3.9 B, PXT
9/11 45.6 35.5 57.2 326 591 534 33.3 19.7 101 0.4 3.9 [ e
16/9 ES R 414 38.0 34.6 L0 317 328 20.5 3 9.0 39 P, T, PXT
1/188 41.8 37.3 33.8 21.2 1.3 1.5 1.8 P, LPXT
o Sugar

717 M.s 14.5 14.8 14.7 ns
8/14 15.5 14.7 153 144 13.8 155 14.% 13.5 15.8 14.2 0.5 Por, PXT
9/11 15.2 11.9 157 156 15.4 15.2 14.8 13.6 15.7 1.3 0.5 PoT, PR
10/4 4.7 4.2 15.2 14.4 5.4 8 14.8 153 155 [ R .5 P PXT
11/13 15.3 1.7 146 3.2 14.0 M5 1.1 p
UP = planting date, 71" - “Fomik, ns - not significant.

#Omly the first 2 planting dates harvested.
SOnly the last § planting dates harvested.,
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Temik treated beets since the larger a sugarbeet is before being
infected with yellow viruses, the less will be the yield reduction

caused by the viruses.

Sugarbeet leafthopper populations were high enough to eval-
uate the ability of Temik to control this insect. Temik treatment
consistently kept the average leathopper level at less than 1 per
10 sweeps tor the first 4 dates of planting (Nov. I - March 15)
but did not consistently reduce the number of Icafhoppers on
May 1 planted beets {T'able 3). The inadence of curly top in
the various treatments ('Table 4) paralleled the level of leaft 10pper
control. That is, Temik treatment significantly reduced curly
top in the first 4 planting dates but not in the ?\Iay I planting,

Yield results are given for the 1968 trial in Table 5. In both
trials (V'able | and 3), Temik significantly increased root pro-
duction for the first 4 dates of planting but not for the May
planting. For the 4 earlier planting dates Temik applications
resulted in an average vield increase over all harvest dates of 4.2
and 6.0 tons of beets per acre in 1967 and 1968 respectively.
The inability of Temik to control leafhoppers and prevent
mnfection of May planted beets by the curly top virus accounts
for the very poor root yields of this planting date. Therefore,
although Temik appears to be an excellent insecticide for sup-
pressing yellows and curly top. other virus control measures
such as early planting, maintaining beet-free periods, and use
of a virus resistant variety are necessary for successful crop pro-
duction.

The incidence of curly top in untreated plots planted Novem-
ber 1, December 15, and February 1 of the second trial (Table
4) was quite Jow and, therefore, most of the yicld increase result-
ing from Temik applications for these 3 dates of planting can
be attributed to suppression of yellows. The yield increase from
the March 15 planting was due to suppression of yellows and
curly top.

Temik rather consistently increased the sucrose percentage
of beet roots. Most likely this was due to yvellows suppression
as curly top is not known to affect sucrose concentration.

Since Temik is also effective as a nematocide, soil samples
were coliected from plots that had and had not received Temik,
Examination of these samples did not reveal nematodes that
affect sugar beets. It is our conclusion that the yield increase
due to Temik application was due to the suppression of yellows
and curly top.
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Summary

Temik, a soil applied insecticide, reduced the incidence of

yellows and curly top and increased root production and sucrose
concentration of sugar beets. Improved sugar production was
associated with control of the insect vectors of these diseases.

Early planting (November to February) was important in

maximizing root production. Delaying planting until May greatly
reduced the incidence of yellows but increased the incidence
of curly top to the extent that a profitable root yield could not
be achieved at any date of harvest.
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