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Research on Insects Affecting Seed Alfalfa 1974

0. G. Baconl, B. Sheesleyz, W. D. Riley3 and R. H. Jame53

Introduction

This progress report summarizes research on insects affecting seed
alfalfa conducted ddring 1974, It is our desire to fully inform seed growers,
processors and agribu51ness cooperators of the research conducted with their
generous and much appreciated support. ' '

The contents of this summary should not be interpreted as recommendatlons

of the University of Californla. Insect control recommendatlons are

published by the Unlver31ty of California and can be obtained free of charge
from the Farm and Home Advisors Office. )

Common and/or manufacturer's names of insecticides are used in this
réport instead of the less familiar chemical‘terms, but no endorsement of
products mentioned is intended. The rates of insecticides applied:per

acre are all expressed as active material per treated acre. Some of the

chemicals included in the experiments reported are not registered for

commercial use on seed alfalfa at this time.
The common and/or manufacturer's names of insecticides mentioned in

this report are as follows:

Bay Hox 1901 .- SD8832 10G
Carzofa ‘ : Temik.lOG(D
dimethoate ‘ - TEPP
® . ®

Lannate A . Thiodan
Lorsbaﬂ® : - UniRoyal K840

. ® ®
Monitor Vydate

1 Entoﬁologist, Department of Entomology, University of California, Davis.
Farm Advisor, Fresno County.
Staff Research Associates, Department of Entomology, University of

California, Davis.



These experiments were conducted in the San Joaquin Valley where the

honeybee 1s the principal pollinator. We have no information concerning

the effects of these insecticides and programs on leafcutting or alkali

bees.

Discussion of 1974 Research Results

Research was continued on the control of lygus bugs, aphids and
spider mites and on the bioclogy and population dynamics of the consperse
stink bug and other insects affecting seed alfalfa. During 1974, five
separate experiments were conducted in which twelwve insecticides and seven
insecticide combinations were evaluated for control of lygus bugs and the
spotted alfalfa aphid. Detailed biological studies were conducted in
several commercial alfalfa seed fields and in a field specifically
maintained for insect population studies. Although data were cobtained on
several insect species in each of the individual experiments, the results
are categorized and reported according to species rather than by

individual experiment.

Lygus bugs

Seven insecticides and seven insecticide cembinations were evaluated
for control of lygus bugs in five separate experiments. The insecticides
and combinations applied as foliar sprays by aircraft were Bay Hox 1901,
dimethoate, Lorsba&g, Monito#E, Vydat;®, Carzol(D + Thiodaﬁ®, Carzol +
UniRoyal K840, Carzol + Lorsban, Carzol + Lannate, Carzol + TEPP, Carzol -+
Vydate and Lannate(D + TEPP. Temiﬁﬁ and SD8832 were applied to the soil as
granular formulétions with a commercial soil applicator. The following
briefly summarizes the results obtained with each of the materials in
controlling lygus bugs.

Bay Hox 1901, an experimental compound of Chemagro Corporation,
applied at 0.5 1b, active ingredient per acre resulted in aﬁ initial
reduction of the lygus bug population of 70 per cent over pretreatment
counts but the material appeared to have a short residual toxicity,
populations reached pretreatment levels within 13 days after application.
Dimethoate, a long used standard, applied at 0.5 1b. AI/A reduced the lygus
bug population approximately 97 per cent under the pretreatment level and
and the population did not attain the pretreatment level for 20 days after

application. Lorsban (formerly Dursban) was evaluated in two experiments



at 0.5 and 1.0 1b. AI/A and with and without a buffering agent (Buffer-X).

~ Lygus bug control was not consistent. In an experiment conducted in June,
Lorsban at 1.0 1b. AI/A with and without Buffer-X resulted in almost total
initial control of lygus bugs. The addition of Buffer—X did not alter the
control over that obtained with the Lorsban alone. Approximately 20 days
elpased before lygus populations returned to pretreatment levels in both
plots. A second application of Lorsban without buffer applied to the same
plot was not as effective as the first, this time the population was reduced
approximately 39 per cent over the pretreatment level. Within 13 days after
this application the lygus bug population was almost- double that at
_pretreatment, :

In a later. experiment Lorsban was evaluated at two rates, 0.5 and 1.0
1b. AT/A. Very low lygus bug populations were present at the time of treat-~
ment but 13 days after application populations were 10 to 20 times greater
than the pretreatment levels. The 1.0 1b. rate was more effective than the
0.5 1b.. rate in reducing lygus bug populations but neither rate provided
adequate control. It would seem that Lorsban has a short residual toxicity
for lygus bugs.

Monitor applied at 0.5 1b. AI/A resulted in an initial lygus bug popula-
tion reduction of 98 per cent under the pretreatment level and 27 days after
application the population, although increasing, was 44 per cent below the
pretreatment level. A second application of Monitor at the same rate to the

.. same plot also effectively controlled lygus bugs but this experiment was °
terminated 13 days after the second application because of heavy spotted
alfalfa aphid populations.

Vydate applied at 0.75 1b. AI/A resulted in an initial reduction in the
lygus bug population of 98 to 100 per cent. This material appeared to have
a long residual toxicity for lygus bugs. Thirty-four 'days elapsed before
lygus bug populations exceeded the pretreatment level. Vydate applied at
0.5 Ib. AI/A in a second experiment also gave excellent control of lygus bugs
but it was necessary to terminate this experiment 13'days after application
because of extremely large spotted alfalfa aphid populations.

Past experiments have shown that where Carzol has been used alone on
alfalfa varieties susceptible to the spotted alfalfa aphid, these applications
have resulted in serious spotted alfalfa aphid infestations. For this reason,
Carzol was combined in 1974, with other insecticides that might effectively

control the aphid populations.



The following insecticides were tested in combination with Carzol 0.5 1b.
AI/A: Thiodan 1.0 1b. AT/A, UniRoyal K840 0.5 1b. AI/A, Lorsban 1.0 1b.
AI/A, Lannate 0.75 1lb. AT/A, TEPP 1.0 1b. AI/A, and Vydate 0.75 1b. AT/A.
Combinations of Carzol 0.75 1b. AI/A plus UniRoyal K840 0.5 1b. AI/A and
Lannate 0.75 1b. AI/A plus TEPP 1.0 1b. AI/A were also evaluated. The
Carzol-Thiodan combination was used as a standard treatment in four
experiments. With one exception, this combination gave excellent control
of lygus bugs. Initial population reductions of 95 to 97 per cent under
.pretreatment levels were obtained and populations did not reach pretreatment
levels for 20 to 27 days after application. The eone failure with this .
combination is believed to have been the result of poor timing with respect
- to a large egg population and subsequent hatch. As will be shown later in
this report, Thiodan did met control the spotted alfalfa aphid.

Carzol plus UniRoyal K840 resulted in good centrol of lygus bugs but
did not reduce nymph populations as well as the Carzol-Thiodan combination.
UniRoyal K840 is a specific aphicide having virtually no effect on other
insects. Thiodan, however, appeared to contribute to the total toxicity
of the combination for lygus bugs.

Combinations of Carzol with Lorsban, Lannate and TEPP all effectively
controlled lygus bugs for periods of 13 days. The Carzol-Vydate combination
was highly effective in controlling lygus bugs but appeared to be no better
than Vydate alone at 0.5 or 0.75 1lb. AI/A.

A Lannate~TEPP combination was used in two experiments late in the
season, on August 21 and 28. This combination resulted in excellent control
of lygus bugs but it was not possible to follow the treatments for more than
13 days after application.

An experiment was conducted to evaluate timing and repeated applications
throughout the season of Carzol 0.5 1b. AI/A + Thiodan 1.0 1b., AI/A and
Carzol 0.75 1b. AT/A + UniRoyal K840 0.5 1lb. AI/A for lygus bug control.

The Carzol-Thiodan combination was applied to two 10 acre plots and the
Carzol UniRoyal K840 combination was applied to a 5 acre plot. After the
initial treatment of all three plots on June 12, one of the Carzol-Thiodan
plots was retreated when total lygus bug counts (adults + nymphs) reached
4 to 6 bugs per sweep. The other two plots, Carzol-Thiodan and Carzol-
UniRoyal K840 were retreated when counts reached 8 to 12 bugs per sweep.

The alfalfa variety was Altfranken Schmidt, susceptible to the spotted



alfalfa aphid. It was apparent after the second applications of Carzol-
Thiodan on July 10 and 17 that the spotted alfalfa aphid was not being
controlled. TEPP 1.0 1b. AI/A was applied to both Carzol-Thiodan plots on
July 24 but did not control the aphid. On August 7, Lorsban 0.5 and 1.0 1b.
AT/A was applied to the 4 to 6 bug/sweep Carzol-Thiodan plot and Lannate

0.75 + TEPP 1.0 1b. AI/A was applied to the 8 to 12 bug/sweep CarzZol-Thiodan
plot. These insecticides resulted in excellent éphid control and Lannate-
TEPP was used for the final application in both of the original Carzol-Thiodan
plots. It was not necessary to add an aphicide treatment te the Carzol-
UniRoyal K840 plot, for the K840 provided excellent céntrol of the spotted
alfalfa aphid. The plots treated at counts of 8 to 12 bugs per sweep received
three applications for lygus bug control durlng the season ranglng from 20 to
34 days apart. The plot treated at counts of 4 to 6 bugs per sweep recelved

a total of four insecticide applications for lygus bug control ranging from

20 to 27 days apart. ‘ '

At harvest, four one-quart samples of seed pods were hand strlpped from
each plot. Samples were hand threshed and lightly cleaned 1n a Cllpper seed
cleaner. The seeds were examined for 1ygus bug injury, seed chalc1d, stink
bug and other damage. The per cent of good seeds in the Carzol- Thlodan plots
treated at counts of 4 to 6 bugs per sweep and at 8 to 12 bugs per sweep was
96.3 and 95.6 respectively. Seeds show1ng lygus bug 1nJury in the two plots
represented 1.9% and 2.3% respectlvely of the total seeds examined in each.

The per cent of good seeds from the plot treated with Carzol-UniRoyal K840 at
counts of 8 to 12 bugs per sweep was 93.6 and the per cent showing lygus bug
injury was 3.3. The center 16 rows of each plot ﬁeré harvested with-commercial
equipment on September 23. Calculated weights of uncleaned seed (lbs. per

acre) from each harvested area were: Carzol-Thiodan, 4~6 bugs/sweep, 1,230 1bs. /
A, Carzol-Thiodan 8-12 bugs/sweep, 1,044 lbs./A, Carzol—UniRoyal K840 8-12
bugs/sweep, 1,031 1bs./A.

The systemic insecticides, Temik and Shell SD8832 were applied as 10%
granules to the soil at a rate of 3.0 lbs. AI/A. Three plots, each 2,37 acres
were treated. The Temik granules were applied to two plots, one plot was
treated on April 23, soon after the normal spring clipping of the alfalfa and
the other on May 28, after much regrowth had occurred. The SD8832 plot was
treated on April 23. The insecticides were applied with a six-row applicator

with two shanks per row, 9 inches on each side of the plant row and approximately



.6 inches deep. These plots did not receive any additional insectidide
treatments.  The remainder of the field, approximately 8 acres, received

no insecticides during the season and served as a check. Lygus bug control
was poor in this experiment. There was no evidence that the Temik and

SD8832 applied on April 23 had aﬁy effect. on lygus bug populations. Somewhat
lower lygus bug populations occurred in the Temik plot that was treated on
May 28, than in the check and in the other treatments, but the numbers were
far above economic levels. It is difficult to draw conclusions from the

data obtained because of some differences in quantities of irrigation water
received by the plots during the season. Adult lygus bugs move from dry areas
into green areas and some of the greenest occurred in the untreated check.
Lygus bug populations peaked on July 23 in the treated plots and declined
rapidly thereafter. Two high peaks occurred in the check, one on July 9 and
the other on July 23. A third smaller peak occurred in the check on August:
6. It was felt that the prolonged period of high populations in the check was
due to the greener condition of plants in this area and the consequent
attraction for migrating bugs and continued reproduction.

Although poor control occurred with the insecticides, much valuable
information was cobtained from the large untreated check, concerning lygus bug
population trends and the populations of the entire complex of insects normally
found in untreated alfalfa seed fields. This area will remain untreated for
the next four years to permit a study of the insect complex in the absence of
insecticides. It was obvious from the data obtained that the lygus bug
populations reached an equilibrium with the environment, although, at high
levels. The natural factors influencing lygus bug populations are not well
understood. Several predatory species are known to feed upon lygus bug eggs
and nymphs but their effects are largely unknown because they are drastically
suppressed with heavy insecticide programs.

The very high populations of lygus bugs encountered in this study caused
extreme damage to developing buds severely reducing seed production. At
harvest the following net welghts of uncleaned seed were obtained from each
of the 2.37 acre areas. SD8832 416 1lbs., Temik applied on April 23,

598 1bs., Temik applied on May 28, 838 lbs;, check 714 1bs. The quantities
of seed harvested are of significance only in that they were produced

under adverse conditions. Most of the seeds produced were set prior



to the occurrence of the high lygus bug populations beginning early in June.
It must be emphasized that seed production in this experiment was greatly
influenced by irrigation practices mentioned earlier and the effects of

the insecticides were actually of little consequence as far as seed yields
are concerned.

Four éamples of seed pods were hand stripped from plants in each plot
prior to harvest. These were hand threshed and lightly cleaned in a Clipper
seed cleaner. The seeds were then examined for lygus bug injury, seed
" chaleid, stink bug and other damage. The per cent of good seeds in the
samples taken from the check was 76.0, from the SD8832 plot 79.8, and from
the Temik treatments applied on April 23 and May 28, 79.8 and 92.1,
respectively. The per cent of:seeds damaged by lygus bugs in the respective
treatments were check 10.1, SD8832 19.1, Temik 4/23, 16.8 and Temik 5/28,
5.3. Data pertaining to the quality of the seed may indicate some beneficial
effect of the May 28 Temik:treatment. a

Aphids

BData on control of aphids were obtained for all materials evaluated
for lygus bug control. Of the insecticides evaluated, the most effective
in-controlling the spotted alfalfa aphid were UniRoyal K840 and Lorsban.
UniRoyal K840 was used at a rate of 0.5 1b. AI/A and was combined with
Carzol 0.5 or 0.75 AI/A in all experiments. Outstanding control of the
spotted alfalfa aphid was obtained in all experiments where UniRoyal K840
was used and aphid populafionS‘were held to low levels for periods of three
weeks or more after application. The addition of a surfactant (Uni-1141A)
to the Carzol-K840 combination did not appear to enhance aphid control.
Lorsban was evaluated at rates 0.5 and 1.0 1b. AI/A. It was used
alone and in a combination of Carzol 0.5 + Lorsban 1.0 1b. AI/A. Lorshan
did not appear to be as effective as UniRoyal K840 in controlling the spotted
alfalfa aphid but results with Lorsban were excellent and aphid populations
were held to very low levels for periods of up to 20 days after application.
Data with this material are limited but there would seem to be little
difference in the control obtained with the two rates of 0.5 and 1.0 Ib.- AI/A.
A combination of Lannate 0.75 + TEPP 1.0 1b. AI/A was also effective
in controlling the spotted alfalfa aphid. Experience with this combination
was limited to three trials involving plots previously treated with oﬁher

matierals that had failed to control the spotted alfalfa aphid. The Lannate-



TEPP combination was effective in the three tests and held aphid populations
to low levels for 13 days after application. It is conceivable that longer
residual effects would have been noted had it been possible to prolong the
experiments. The effectiveness of this combination is of interest because
neither Lannate nor TEPP alone is effective in controlling the spotted
alfalfa aphid. The combining of these materials may have produced a syn-
ergistic effect. Further studies will be conducted. '

In an early experiment, in June, Bay Hox 1901 and dimethoate appeared
to suppress the spotted alfalfa aphid. In this same experiment Monitor and
Vydate at 0.5 and 0.75 1b. AI/A respectively, did not control the spotted
alfalfa aphid and these materials appeared to have possibly stimulated the
aphid populations. Spotted alfalfa aphid populations doubled during a
six-day period where a second application of Monitor was made to a plot
previously treated with this material. In a later experiment Vydate at 0.5
1b. AI/A did not control the spotted alfalfa aphid; a 75% increase in the
population was noted 6 days after application and the population had increased
131 per cent 13 days after application. Combinations of Carzol with Thiodan,
Lannate, TEPP and Vydate did not control the spotted alfalfa aphid. In the
season-long treatment timing experiment for lygus bug control, mentioned
earlier, it became necessary to substitute other treatments for the Carzol-
Thiodan combination to prevent severe spotted alfalfa aphid damage from
occurring.

It was not possible to evaluate the effectiveness of SD8832 and Temik
applied to the soil as a control for the spotted alfalfa aphid. The alfalfa
variety used in this experiment was resistant to the spotted alfalfa aphid.

The pea aphid was present in early April when the experiment was begun
but the population declined rapidly in the untreated check as well as in the
treated plots. There were no discernible differences between the treatments
and the check.

. Although UniRoyal K840 provided excellent control of the spotted alfalfa
aphid, it appears that UniRoyal does not intend to proceed with further
development of this material at the present time. Markets do not appear
sufficient to justify expenditures for its development and manufacture.
Research emphasis in 1975 will therefore be placed on Carzol-Lorsban
combinations and combipations of Lannate-TEPP. New aphicides will be

evaluated as they become available.



Spider Mites

The effects of insecticide applications on spider mite populations
were evaluated in three experiments. The Carzol combinations all resulted
in excellent control of spider mites. While some mites could be found in
plots treated with Carzol the numbers were very low after treatment and
they remained low for periods of up to 30 days after treatment. Repeated
applications of Carzel in combination with Thiodan or UniRoyal K840 in the
insecticide timing experiment for lygus bug control held mite populations
to very low levels for the entire season. Bay Hox 1901, dimethoate,
Monitor and Vydate as applied for lygus bug control, did not control spider
mites. Heavy mite populations developed in plots treated with Monitor and
with Vydate. _

Lorsban did not appear to be highly effective in controlling spider
mites but populations did not increase greatly where this material was used.

Spider mite populations were low until about August 6 in the experiment
where SD8832 and Temik were applied to the soil. It would appear from the
populations occurring in the check and treatments during August that the
tfeatments may have reduced the mite populations. However, differences
between the treatments afe slight. The seasonal population curve for the
untreated check shows the highest mite numbers occurring during the month

of August with the population peak occurring on August 20.

Consperse stink bug

Stink bug populations were measured in six alfalfa seed fields on
the west side of the San Joaquiﬁ Valley on three dates, Méy 14-18 , July.
9-10 and September 4-24. In late September seven additional fields were
surveyed bringing the total to 13. The stink bug populations were sampled
by using the "beating pan" technique developed in 1971 where five pan samples
(25 feet of row) were examined in each field on each sampling date.
Extremely low populations were encountered in these fields. No stink bugs
were found in any of the fields at the May sampling. A total of only 4
nymphs were found in July. In Septémben eight of the 13 fields had very
small populations consisting mostly of nymphs. .

Seed samples were hand harvested from each of the eight infested
fields just prior to harvest. Seeds from these samples were examined for

sucking insect damage and other injuries. Damage attributed to the stink






