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Introduction

During 1984 there were no new insecticides available for evaluation in
alfalfa seed production. However, in 1985 two new insecticides, an older
insecticide and a new acaricide, were available for testing. The two new
ingecticides were also reported to have acaricidal properties. These
insecticide~acaricide materials were Capture® (bifenthrin) also known as
FMC 54800, a pyrethroid, and AGB-6162 or Thuringiensin® ( f~-Exotoxin of
Bacillus thuringiensis) developed by Abbott Laboratories. The older insecti-
cide was Curacron® (profenofos), an organophosphate product of Ciba-Geigy.
The new acaricide was Apollo® (clofentezine) developed by Nor Am Co. Other
promising materials that have had some field evaluation in seed alfalfa but
required further study were cypermethrin (Ammo®, Cymbush®) and fluvalinate
(Spur®, Mavrik®).

A second part of our work over the past 14 years has been an annual
survey conducted at harvest in commercial fields in which seed samples are
hand-stripped from plants ahead of the harvester and analyzed for damage by
lygus bugs, stink bugs and the seed chalcid. Water damaged, immature green
seed and other damage is also recorded in the survey. In 1985, 130 commercial
fields were sampled in the major seed producing areas of Fresno, Kings and
Imperial Counties. Growers participated in taking many of the field samples
but the analyses were done in the laboratory at Davis. The continuity of
such data over time provides excellent background information on the effec-
tiveness of commercial insect control practices and can alert the industry,
as well as individual growers, to problems that are affecting the quality
and yield of seed.

Research objectives for 1985 were to 1) evaluate new insecticides,
acaricides, and combinations of these materials for control of lygus bugs,
aphids and spider mites; 2) conduct surveys at harvest time with growers!'
cooperation and participation to ascertain the amount and type of insect
damage to alfalfa seed; and 3) prepare an annual report to inform growers,
seedsmen and elements of allied industries of the status of the problems
and the results and progress of the research.

1. Entomologist, Department of Entomology, University of California, Davis.

2. Staff Research Associate, Department of Entomology, University of
California, Davis.

3. Farm Advisor, University of California, Cooperative Extension Service,
Fresno County.
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Insecticide Evaluation Experiments

During 1985, two separate experiments were conducted in which eight insec-
ticides, two acaricides, one insecticide combination, and five insecticide-
acaricide combinations were evaluated for control of lygus bugs, the spotted
alfalfa aphid, pea aphid, beet armyworm and spider mites. Experiment 1 consisted
of seven 5 acre plots and experiment 2 consisted of five 5 acre plots to which
the chemicals were applied. The treatments utilized in each plot comprised a
season-long program for control of the various pest insects as they occurred.
Pest insect populations were monitored weekly and treatments were applied when
populations of the various species reached economic levels. BAs in experiments
conducted in prior yvears, the results are categorized and reported according
to species within each of the experiments.

Lygus bugs

Experiment 1

The following insecticides and combinations were evaluated for control of
lygus bugs. Monitor® (methamidophos), Ammo® {cypermethrin}, Thuringiensin®
f~Exotoxin of B. thuringiensis), Carzol® (formetanate}, Spur® (fluvalinate),
Capture® (bifenthrin), Curacron® (profenofos), Lorsban® (chlorpyrifos), Monitor
+ Comite® (propargite), Lorsban + Comite, Ammo + Comite, Thiodan® (endosulfan)
+ methomyl, Comite + Thiodan + methomyl. Comite was included in the combina-
tions to control spider mites. Thiodan + methomyl was applied to control the
spotted alfalfa aphid, and Lorsban was used to control pea aphid and the beet
armyworm. The effects of the latter two treatments on lygus bug populations
were also noted. The materials were all applied as foliar sprays at 10 gallons
per acre by aircraft at night, usually from 11:00 p.m. to 2:00 a.m. The lygus
bug populations were sampled with a standard insect sweeping net taking 10 two
gweep samples in north and south areas of each plot for a total of 20 sweeps
per plot per sample date. Lygus bug adults and nymphs were recorded separately,
but an average number of lygus bugs per sweep was calculated for each plot for
each sample date. The ingecticides were evaluated on the basgis of pre- and
posttreatment counts. The alfalfa variety, DK-135, used in Experiment 1 was
reported to be resistant to the spotted alfalfa aphid.

On May 4, twenty-four days before the insecticide evaluations were begun,
the major portion of the field (grower's portion) was treated with Monitor 0.5
1b AI/acre + Comite 1.69 lb AI/acre as a clean-up treatment prior to introducing
honey bee pollinators. The 35 acre experimental area received only Comite to
control a spider mite infestation. The experimental insecticides were all
applied for the first time on May 30 when lygus bug populations in the various
plots ranged from 6.1 to 11.5 bugs per sweep and averaged 8.0. The results of
this experiment are shown in Table 1.

Monitor was the standard with which the various experimental materials were
compared. It was applied first at a rate of 0.5 1b AI/acre in combination with
Comite, 1.69 1lb AIl/acre. This treatment resulted in 99% reduction of the lygus
bug population five days after application and populations remained below pre-
treatment level for 26 days. A second application (6/26), applied without Comite,
reduced the lygus bug population 95% six days after application. Thirteen days
after this application the lygus bug population was below a treatment level of



8-10 bugs/sweep, but a heavy infestation of spotted alfalfa aphid occurred
which was controlled with Thiodan 1.0 1b AI/acre + methomyl 0.5 lb AI/acre.
This treatment reduced the lygus bug population approximately 70% and it
remained below treatment level {8-10 bugs/sweep) for 13 days when an infesta-
tion of beet armyworm (6/sweep) occurred. This infestation was treated with
Loxrsban 0.5 1lb Al/acre + Comite 1.69 1lb AI/acre. The lygus bug population
was not reduced by this treatment, but it remained below a treatment level of
8-10 bugs/sweep for the remainder of the season.

Rmmo was first applied at 0.1 1b Al/acre combined with Comite 1.69 1lb AI/
acre. This treatment reduced the lygus bug population 97% under pretreatment
level five days after application and populations remained below pretreatment
level for 26 days after application. The second application of Ammo (6/26),
applied alone, reduced the lygus bug population B8% six days after application.
Thirteen days after this treatment the lygus bug population (2.3 bugs/sweep)
was well below a treatment level, but an infestation of spotted alfalfa aphid
occurred which was treated with Thiodan 1.0 1b AI/acre + methomyl 0.5 1b AI/
acre. This treatment reduced the lygus bug population 65% and it remained
below treatment level for 13 days when an infestation of beet armyworms {7/
sweep) occurred. This infestation was treated with Lorsban 0.5 1lb AI/acre +
Comite 1.69 1lb AI/acre. This treatment further reduced the lyqus bug popula-
tion for seven days and, although it later increased, it remained below treat-
ment level for the remainder of the season.

Thuringiensin applied at 0.1¢ 1b AI/acre on May 30 reduced the lygus bug
population 69% five days after application. Lygus bug numbers reached a
treatment level of 8.2 bugs per sweep 26 days after application. A second
application of Thuringiensin (6/26) at 0.1 1b AI/acre reduced the lygus bug
population 57% six days after application and it remained below treatment level
for 13 days when an infestation of spotted alfalfa aphid occurred which was
treated with Thiodan + methomyl combination. This treatment reduced the lygus
bug population 94% and it remained below treatment level for 25 days when an
infestation of beet armyworms (12/sweep) occurred. This infestation was
treated with Lorsban + Comite which reduced the lygus bug population approx-
imately 65% seven days after application and it remained below treatment level
for the remainder of the season.

Carzol was applied three times at 0.75 1lb AI/acre on May 30, June 19, and
July 3. The reduction in lygus bug populations varied from 48% to 90% six days
after application and averaged approximately 75%. Populations reached pre-
treatment levels within 14 to 19 days after application.

Spur was applied twice at 0.15 lb AI/acre on May 30 and June 26. The
first application reduced the lygus bug population 97%. Twenty-six days after
this application populations exceeded the pretreatment level and the second
application did not reduce the lygus bug population which continued to increase.
This plot was treated with Monitor 0.5 1lb AIl/acre + Comite 1.69 lb AI/acre
which reduced lygus bug numbers 96% and the population remained below a treat-
ment level of 8-10 bugs/sweep for 27 days. A beet armyworm infestation occurred
{8/sweep) which was controlled with Lorsban on July 31. Thisg treatment reduced
the lygus bug population 37% six days after application.

Capture was applied three times at 0.10 lb AI/acre on May 30, July 3, and



Bugust 7. Lygus bug populations were reduced 99% to 100% six days after appli-
cation and they remained below treatment levels (8~10 bugs/sweep) for periods
of from 30 to 34 days. Beet armyworms did not occur in this plot.

Curacron was applied three times at 1.0 1b AI/acre on May 30, June 12 and
June 26. The first application reduced the lygqus bug population only 14%
seven days after application, and at 14 days the population exceeded the treat-
ment level of 8-10 bugs/sweep. 'The second and third applications resulted in
population reductions of 77% and 63%, respectively, seven days after applicatjion,
but 14 days after application populations again exceeded treatment levels. A
combination of Ammo + Thiodan + methomyl was applied on July 10. This combina-
tion reduced the lygus bug population 97% and the population remained at levels
of 0.4 to 2 bugs/sweep for the remainder of the season (34 days).

Experiment 2

Experiment 2 was established primarily to evaluate acarcides, but as was
the case in Experiment 1, these and other materials were also evaluated for
control of lyqus bugs. The acaricidal materials were Comite and Apollo® (clo-
fentezine). Insecticide-acaricides were Capture and Thuringiensin. Insecti-
cides were Monitor, Ammoc and Lorsban. As in Experiment 1, the materials were
all applied as foliar sprays by aircraft at 10 gallons per acre at night. The
sampling procedure for lygus bugs was the same as that in Experiment 1. The
25 acre experimental area in this field was treated with an early application
of Monitor at 0.5 1lb AI/acre on May 13 to control lygus bugs. Each experimental
material was applied to a five acre plot in this area on June 5. The effects of
the materials on lygqus bug populations are shown in Table 2.

Other than the May 13 application, Monitor was applied once at 0.5 1b
Al/acre to two of the five plots on June 19 and to one of the plots on July 3.
These treatments reduced lyqus bug populations 89% to 98% six days after appli-
cation and populationg remained below treatment levels of 8-10 bugs/sweep for
14 to 27 days.

Ammo was applied twice to three of the plots and once to one of the plots
on July 9, August 13 and August 20. Lygus bug population reductions resulting
from these treatments ranged from 97% to 100% six~seven days after application.
Most of these evaluations were terminated 12 to 14 days after application
becauge in plots where the first treatments were applied (July 9), pea aphid
populations occurred that were controlled with Lorsban 0.5 1lb Al/acre. This
treatment reduced lygus bug populations from 44% to 75% seven days after appli-
cation. However, lygus bug populations reached treatment levels of 8-10 bugs/
sweep within 13 to 28 days (average 192 days) after application.

Capture was applied three times at 0.1 lb AI/acre on June 5, July 3 and
August 20. Lygus bug populations were reduced 100% six days after application.
Twenty-seven days after the first application lygus bug populations were still
far below a treatment level of 8~10 bugs/sweep (1.4 bugs/sweep)}, but spider
mites had reached a level (19.8/trifoliate leaf), where control was necessary.
The second application of Capture was made to control spider mites, but lygus
bug populations were also reduced and remained below treatment level for 48
days. The third application of Capture resulted in 100% reduction of the
lygus bug population for the 14 days remaining in the experiment which was
terminated on Septenber 3.



Thuringiensin was applied three times at 0.1 1lb AI/acre on June 5, June
26 and August 7. The June 5 application reduced the lygus bug population 80%
under pretreatment levels six days after application and it remained below
pretreatment levels for 20 days. However, spider mite populations increased
rapidly and the second application of Thuringiensin was made to control the
mites. This treatment reduced the lygus bug population approximately 54% 13
days after application, but the population exceeded the pretreatment level
20 days after application and exceeded treatment levels of 8«10 bugs/sweep
26 days after application. At this time (July 17) Comite was applied to
control spider mites and on July 23 it was necessary to apply Lorsban 0.5 1b
Al/acre to control an infestation of pea aphid. This treatment reduced the
lygus bug population 65% six days after application, but within 13 days lygus
bug numbers exceeded the 8-10 bug/sweep treatment level. Thuringiengin was
applied for the third time on August 7. This application reduced the lygus
bug population 90% six days after application, but within 13 days the popula-
tion reduction was only 50% (7.3 bugs/gweep). An application of Ammo on
August 20 reduced the lygus bug population 97% seven days after application
and no further treatments were needed for the remainder of the season.

In summary, the materials that were most effective in controlling lygus
bugs were Monitor, Ammo and Capture. There was wvirtually no difference in
performance among these materials. The first application of all three re-
sulted in approximately 99% reduction of the lygus bug population and
populations remained below treatment levels for 26 to 34 days. The residual
period during which lygus bugs were controlled with Capture appeared to be
about seven days more than with Monitor or Ammo, but further tests should be
conducted.

Thuringiensin alsc appeared to be effective in controlling lygus bugs.
The initial population reductions were not as high as with the previous
materials, but residual control was obtained for approximately 20 to 26 days.
Carzol and Spur gave good initial control with the first application holding
lygus bug populations below treatment levels for 19 and 26 days, respectively.
However, the second application of Carzol resulted in only approximately 48%
reduction of lygus bugs and the treatment was effective for only 13 days.
The second application of Spur did not result in any lygus bug reductions.

Curacron only reduced lygus bug populations 14 to 77% and residual con-
trol was short, varying from 7 to 14 days.

Aphids

Data on control of aphids were obtained for all materials evaluated for
lyqus bug control. Aphid populations were sampled weekly with a D-Vac suction
Machine (50 square foot samples from each plot on each sampling date). The
effects of the treatments were based on pre- and postreatment counts.

Experiment 1

The alfalfa variety in Experiment 1, Table 3, was DX~-135, supposedly
resistant to the spotted alfalfa aphid (SAA). However, heavy infestations
of SAA developed in certain of the experiment plots. The heaviest infesta-
tion occurred in the plot that had received two applications of Monitor at



0.5 1b AI/acre on May 30 and June 26. Within 26 days after the May 30 appli-
cation SAA populations were established and honeydew deposits were present
on lower leaves in the plants. Within six days after the second application
of Monitor on June 26, the SAA population had increased more than 10-fold and
at 13 days after the June 26 application the populaticn had almost doubled
again, severe plant damage was occurring and honeydew production was heavy.
This increase in SAA population following the application of Monitor has
been observed many times in the past with certain alfalfa varieties reported
to be resistant to SAA. Monitor appears to affect the plant in some still
unknown way so that instead of being resistant to SAAR, the plants become
highly susceptible. This phenomenon also occurred in this experiment where
Thuringiensin was applied and, to a lesser degree, where Ammo and Curacron
were applied. There was also some establishment of SAA populations where
Carzol was applied. SAA also occurred in plots treated with Spur and Capture
but at very low numbers. These materials did not appear to predispose the
plants to SAA infestation and may have also exhibited some direct control

of the aphid populations, at least SAA populations were very low in these
plots and did not require special treatment. Where high populations of SAA
occurred, they were effectively controlled with a combination of Thiodan 1.0
1b AI/acre + methomyl 0.5 1lb Al/acre. This treatment reduced SAA populations
approximately 99% and populations remained very low for the remainder of the
season.

Pea aphid populations were generally low throughout the various treat-
ments in Experiment 1. Highest infestations occurred where Thuringiensin

and Carzol were applied.

Experiment 2

The alfalfa variety in Experiment 2, Table 4, was A-54 apparently highly
resistant to SAAR but susceptible to the pea aphid. Although occasional SAA
were taken in samples, significant populations of this species did not develop
in any of the experimental plots. However, pea aphids were generally prevalent
throughout the experimental area. Pea aphid populations began to increase in
the experimental area on June 26 and occurred in moderate numbers in some plots
through July and as late as August 20. The most effective insecticide in con-
trolling pea aphid was Capture. Where this material was applied three times
during the season, very few aphids occurred in weekly samples and the residual
effectiveness of the treatment appeared to be long, perhaps up to 48 days or
more. Lorshan generally reduced pea aphid populations 94% to 99% six days after
application and populations remained below treatment levels for 21 to 28 days.

Ammo varied in its effect on pea aphid populations reducing them from 57%
to 98% six days after application with populations exceeding pretreatment levels
within 14 days.

Thuringiensin appeared to have no effect on reducing pea aphid populations.
Pea aphids continued to increase following application of this material.

In summary, Capture and Lorsban were the most effective materials evaluated
for control of the pea aphid.



Beet armyworm

Beet armyworm infestations occurred in Experiment 1 on July 22 in plots
that had been treated twice with Monitor, Ammo, Thuringiensin, Carzol and
Spur. With the exception of Spur, each of these plots had also received an
application of Thiodan + methomyl on July 10 to control an infestation of
SAA. The number of beet armyworms per sweep in each of the treatments were
as follows: Monitor 6, Ammo 7, Thuringiensin 12, Carzol 8, Spur 8. The
infestation in these plots was controlled with Lorsban 0.5 lb AI/acre applied
on July 23. This treatment reduced the worm populations 95% to 100% and no
further treatments were required.

Plots treated with Capture and Curacron in this experiment had very low
beet armyworm populations, 0.9/sweep for Capture and 0.5/sweep for Curacron.
No special treatment was required to control worms in these plots.

The grower portion of the field which had received two applications of
Monitor and one of Carzol had a worm population of 2.2/sweep on July 22.

This infestation was controlled with Lorsban on July 23.

Spider mites

In addition to specific acaricides, the insecticides and combinations
evaluated in season-long lygus bug control experiments were also evaluated
for acaricidal activity.

Experiment 1 was established to evaluate materials for lygus bug control
but spider mite populations were monitored in each of the experimental plots.
In sampling spider mite populations in all plots, 50 trifoliate leaves showing
evidence of mites were selected from each plot on each sampling date., The
acaricidal evaluations are based on pre- and posttreatment counts.

Comite was applied to the entire 35 acre experimental area on May 4
before the lygus bug trials began, The experimental insecticides were first
applied on May 30, and at this time Comite was combined with Monitor and Ammo.
Thuringiensin, Carzol, Spur, Capture, and Curacron were each applied without
an acaricide, As the field had been previously treated with Comite, spider
mite populations were generally low in the various plots and ranged from 2.3
to 6.0 mites and 0.1 to 0.6 eggs per trifoliate leaf., The results of this
experiment are shown in Table 5.

Comite combined with Ammo or Monitor reduced the spider mite populations
82% to 83% five days after application and populations remained below pretreat-
ment levels for 38 days. The lowest mite and egyg population levels occurred
12 days after application., There were no differences in spider mite control
with these two combinations.

Thuringiensin applied on May 30 reduced the spider mite population approx-
imately 52% five days after application and spider mite populations remained
below the pretreatment level for 26 days, but the egg population was not reduced
and continued to increase. A second application of Thuringiensin on June 26 did
not reduce the numbers of mites or eggs and they continued to increase during
25 days after application, finally reaching levels of 15 mites and 19 eggs per



trifoliate leaf. A combination of Comite + Lorsban applied on June 23 reduced
mites and eggs 98% to levels of 0.3 mites and 0.1 egg per trifoliate leaf seven
days after application and populations were virtually zero 21 days after this
application.

Carzol applied on May 30 reduced mite numbers 37% five days after appli-
cation but 4id not reduce the numbers of eggs which continued to increase.
Nineteen days after Carzol was applied, spider mite populations averaged 5.9
mites and 8.5 eggs per trifoliate leaf. Second and third applications of
Carzol on June 12 and July 3 did not reduce either mite or egg numbers which
continued to increase, reaching levels of 19 mites and 14 eggs per trifoliate
leaf six days after the July 3 application.

Spur applied on May 30 reduced the mite population approximately B5% six
days after application, but 4id not reduce the numbers of eggs which continued
to increase. The spider mite population remained below pretreatment level for
26 days. A second applicaticn of Spur on June & did not reduce the mite or egg
population and the plot was treated with a combination of Comite + Monitor which
reduced the mite and egg population 93%, and populations remained low for the
rest of the season (40+ days).

Capture applied on May 30 reduced the mite population 94% six days after
application, and it was 83% below pretreatment level 33 days after application
when Capture was applied for a second time on June 3 to control lygus bugs.
This application further reduced the mite population 83% six days after appli-
cation, but the mites began to increase 27 days after application. A third
application of Capture on August 7 to control lygus bugs virtually eliminated
the mites for the remainder of the experiment.

Curacron was applied three times at 14 day intervals on May 30, June 12
and June 26 to control lygus bugs. These treatments resulted in the virtual
elimination of spider mites and eggs. Although Curacron resulted in high mite
and egg mortality, it is difficult to compare its residual effectiveness with
the other materials because of the short interval between applications.

In Experiment 2, Table 6, four compounds plus one acaricide combination
were evaluated specifically for control of spider mites. These materials
were Comite, Comite + Sulfur, Apollo, Thuringiensin, and Capture. The entire
25 acre experimental area in this trial was treated with Monitor without
acaricide on May 13 to contreol lygus bugs. The acaricides were all applied
for the first time on June 5. As no acaricide had been applied previously to
these plots, spider mite populations were much higher than in Experiment 1
where Comite had been applied prior to the insecticide trials. Pretreatment
populations ranged from 4.8 to 9.7 mites and 17.5 to 36.2 eggs per trifoliate
leaf. .

Comite applied for the first time on June 5 did not reduce the numbers
of mites or eggs. Thirteen days after this application the mite population
had increased approximately 4-fold over pretreatment levels and the numbers
of eggs had more than doubled. An application of Monitor on June 19 reduced
the mite and egg population 44%. A second application of Comite on June 26
further reduced the mite population 62% six days after application, and the
population remained below pretreatment level for 27 days.



Ammo applied on July 9 to control lygus bugs did not appear to affect the
mite populations but Lorsban applied on July 23 to control pea aphids reduced
the mite populations 91% and they remained below pretreatment levels for 14
days.

A combination of Comite + Sulfur (B0% wettable) was applied on June 5 and
compared with the Comite alone. This treatment also failed to reduce the mite
and egg populaticns. The combination was no more effective than Comite alone.
Monitor applied on June 19 to control lygus bugs in this plot reduced the mite
population 29% and the eggs 81% six days after application. An application of
Comite without Sulfur on June 26 reduced the mite and egg populations approx-
imately 76% and they remained below pretreatment level for 27 days. An appli-
cation of Lorsban on July 23 reduced the mite population 33% seven days after
application, but populations increased 14 and 21 days after application.

Apollo applied on June 5 only reduced the mite population 27% and the egg
population approximately 70% six days after application. However, 13 days after
application the mite population was three times the pretreatment level and egyg
numbers were double the pretreatment level. Twenty days after application the
mite population had increased 8-fold (59.5 mites/trifoliate leaf) over pretreat-
ment, and egg numbers were approximately double the pretreatment lewvel (63/
trifoliate leaf). A second application of Apollo on July 2 reduced the mite
population approximately 40% and the eggs 70% six days after application, but
the numbers of mites remaining (36/trifoliate leaf and 19 eggs) caused heavy
damage to the foliage. An application of Comite + Monitor on July 7 reduced
the mites 84% six days after application and 96% 13 days after application.

Lorsban applied on July 31 to control pea aphid further reduced the mite
population 27%, but 13 days after application the spider mites had increased
3-fold, and eqgg numbers approximately 6-fold. An application of Ammo + Comite
on August 13 virtually eliminated the mite population for the remainder of the
season (14 days).

Capture applied on May 5 reduced the mite and egg population 95% and 98%.
Populations remained below pretreatment levels for 13 days. Twenty days after
application the mite population was approximately double the pretreatment level
and egg numbers were slightly above the pretreatment level. A second applica-
tion of Capture on July 3 reduced the mite and egg populations approximately
98% and they were 92% below pretreatment levels 13 days after application.
Through an error this plot was treated on July 17 with Comite, thus precluding
further evaluation of Capture. This application reduced the mite population
94% and the population was virtually eliminated for 34 days. A final applica-
tion of Capture on ABugust 20 for lygus bug control resulted in total elimination
of the mites.

Thuringiensin applied on June 5 only reduced the mite population 38% and
the eggs 70% six days after application. Thirteen days after application the
mite population exceeded the pretreatment level, and 20 days after application
the mite population had increased approximately 6-fold (55.4 mites/trifoliate
leaf) over pretreatment. A second application of Thuringiensin on June 26
reduced the mite population 82% six days after application, but the population
was increasing 13 days after application. Although some initial reduction
occurxed, the remaining mite populations were above tolerable levels and the






