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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



plot was treated with Comite on July 17, which reduced the mite population
approximately 78%. ILorsban applied on July 23 further reduced the popula-
tion to low levels for the remainder of the season.

In summary, of the materials evaluated for spider mite control Comite
generally appeared to be effective, although its performance was erratic.
Where contreol was obtained, the treatment was effective for 21 to 38 days.
The greatest population reductions with this material usually occurred 12
to 14 days after application. Comite appeared to be least effective where
large populations of mites and egys were present. The second application
of Comite was often more effective than the first. 'The combining of Sulfur
with Comite did not enhance its performance.

Capture appears to be nearly as effective as Comite, providing residual
control for 14 to 21 days or more. It also appeared to be more effective
where mite populations were relatively low.

Curacron was not included in the acaricide trial, but where it was
applied to control lygus bugs it gave excellent control of mites, although
it was only evaluated for effectiveness up to 14 days after application.

It may have a longer residual effect against spider mites and should receive
further evaluation. Spur controlled spider mites for 26 days following the
first application for lygus bug control in Experiment 1, but the second
application gave no mite control. Thuringiensin, Apollo, and Carzol did not
control spider mite infestations in these experiments.

Effects of Insecticides on Predatory and Parasitic Species

An attempt was made to obtain data in Experiments 1 and 2 on the effects
of the various insecticides on the following group of predatory and parasitic
organisms: Geocoris (big-eved bugs), Nabis (damsel bugs), Orius (minute pirate
bugs}), lacewings, lady beetles, Collops beetles, parasitic wasps and spiders.
The plots were sampled weekly with a D-Vac suction machine (50 square foot
samples from each plot on each sampling date). Unfortunately, it was not
possible to cbtain pretreatment counts before the insecticides were applied
in either of the experiments. Therefore, it is difficult to evaluate the
impact of the insecticides on the predatory and parasitic insect populations.
As can be seen in Tables 7 and 8, when weekly counts were begun, populations
of beneficial species were extremely low and they remained low throughout the
£eason.

The most abundant predatory insect species was Orius, the minute pirate
bug. In general, Thuringiensin and Lorsban appeared to have a less adverse
impact on Orius populations than the other insecticides. Orius also appeared
to survive to some extent in the plot treated with Spur. Geocoris were present
in plots treated with Thuringiensin, but were virtually eliminated with the
other insecticides. Monitor, Carzol, Capture, Curacron and Thiodan + methomyl
were all highly lethal to the predatory and parasitic species.

Overall, the beneficial insect populations were devastated by the insecti-
cide applications.
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Insect Damage in Seed Samples Taken at Harvest Time in Commercial Alfalfa Seed
Fields

Samples of seed pods were hand stripped before commercial harvest from
130 alfalfa seed fields, 4 in the Firebaugh area, 13 from Mendota, 26 from
Tranquility, 30 near San Joaquin, 21 from Five Points, 4 from Huron, 6 from
Westhaven, 23 from Corcoran, and 3 from El Centro. The seeds were hand
threshed and lightly cleaned in a clipper seed cleaner. An average of 1700
to 1900 seeds were examined from each field for damage caused by lygus bugs,
the alfalfa seed chalcid and stink bugs. In addition to insect damage, the
seeds were also examined for water damaged and immature green seed at the time
of harvest. The results are shown in Table 9.

Lygus bug damaged seed is the most severe problem evident in these survey
results. Thirty-two fields (24.6%) of the 130 fields sampled had 6% or more
of lygus bug damaged seed. Fifteen fields (11.5%) showed 10% or more damage
by Lygus. This indicates that there were problems in certain fields with the
timing and perhaps selection of materials applied for control of lygqus bugs.

Seeds from individual fields showing lygus bug injury ranged from 1.5% to
23.2%, Fields with the highest percentages of lygus bug damage were in the
Imperial Valley (El Centro}. However, the data for the Imperial Valley may not
be indicative of the area as a whole, as only three fields were sampled but two
of the three had lygus damage levels of 16.3 and 23.2%. Of the fields surveyed
in the San Joaquin Valley, 13 showed percentages of seeds damaged by lygus bugs
that ranged from 10.1 to 22,6. Within the San Joaquin valley, fields with the
highest percentages of lygus bug damage were in the Tranquility-San Joaquin
areas. Individual fields with lygus bug damaged seed that exceeded 10% occurred
in Tranquility, San Joaguin, Five Points, Huron, Westhaven, and El Centro. The
overall average of seeds showing lygus bug injury in each of the areas was
Firebaugh 5.2%, Mendota 3.9%, Tranquility 6.0%, San Joaquin 6.1%, Five Points
4.5%, Huron 9.2%, Westhaven 5.6%, Corcoran 4.2%, and El Centro 15.6%. The
overall average of lygus bug damaged seed for the nine areas was 6.7%.

In general the percentages of seeds showing lygqus bug damage were higher
in all areas in 1985 than in 1984, with the exception of Corcoran where per-
centages of lygus bug damaged seed were the same or very slightly lower in
1985, 4.2% vs. 4.3% in 1984, 1In the Firebaugh, San Joaguin and Five Points
areas where data have been maintained for several years, overall percentages
of seeds damaged by lygus bugs in 1985 were 5.2, 6.1 and 4.5, respectively.
These percentages compare with 3.8, 5.0 and 4.2 for these respective areas
in 1984,

Chalcid damage was second to lygus bugs as a problem in the fields sur-
veyed. The percentages of chalcid damaged seed in samples from individual
fields in the nine areas ranged from 0 to 15.7. Two fields showed chalcid
damage in excess of 10% and nine fields of the 130 surveyed sustained chalciad
damage levels of 4% or more. Overall, seed chalcid damage for the Firebaugh
area averaged 4.8%, Mendota 0.8%, Tranguility 1.3%, San Joaquin 0,4%, Five
Points 1.0%, Huron 1.5%, Westhaven 2.7%, Corcoran 1.2%, and El Centro 15.6%.

Overall chalcid damage in the Firebaugh area was about 2.5 times higher
in 1985 than in 1984. This was due in part to one field in the area that
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sustained 10.3% damage. The percentages of chalcid damaged seed for the

San Joaquin and Five Points areas in 1985 were about the same ag in 1984.
The percentages of chalcid damaged seed for the Firebaugh, San Joagquin and
Five Points areas for the years 1976 through 1985 are shown graphically in
Figure 1. An overall summary of chalcid damage for all Fresno County fields
surveyed from %958 through 1985 is shown in Figure 2.

Since the chalcid problem appears to be limited to just a few fields,
it would seem that it can be corrected with improved clean-up and clip bhack
management procedures.

Stink bug populations were low throughout the seed producing areas.
Overall percentages of seeds damaged by stink bugs in the areas ranged from

0.1 to 0.9 and the nine area average was 0.3%.

Summary and Conclusions

During 1985, two separate experiments were conducted in which eight
insecticides, two acaricides, one insecticide combination and five insecticide~
acaricide combinations were evaluated for control of lygus bugs, the spotted
alfalfa aphid, the pea aphid, beet armyworm, and spider mites. In season-long
trials the most effective materials evaluated for lygus bug control were Monitor,
Ammo, and Capture. There was little difference in performance among these
materials. The first application of all three resulted in approximately 99%
reduction of the lygus bug population. Where Monitor and Ammo were applied,
lygus bug populations remained below treatment levels for 20 to 26 days.
Populations remained below treatment levels for 30 to 34 days following the
application of Capture. BAmmo and Capture are not currently registered for use
on seed alfalfa; but if they were to be used, it would appear that season-long
control might be achieved with no more than three applications. BAn effective
acaricide should be included with Ammo, but Capture, in addition to controlling
lygus bugs, also controlled spider mites, the pea aphid and beet armyworms.

Thuringiensin appeared to be effective in controlling lygus bugs. Initial
population reductions were not as high as with the previous materials but lygus
bug populations remained below treatment levels for 20 to 26 days after application
of Thuringiensin.

Carzol and Spur resulted in good initial control of lygus bugs, 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. A second application of Spur did not result in any reduction of
lyqus bug numbers.

Curacron only reduced lygus bug populations 14% to 77%, and populations
reached or exceeded treatment levels within 7 to 14 days.

The alfalfa varieties grown in the two experimental fields were both
supposedly resistant to the spotted alfalfa aphid. However, in Experiment 1,
variety DK-135, heavy infestations of SAA developed in plots that received
two applications of Monitor. Heavy honeydew production and severe plant
damage occurred. This increase in SAA population following the application
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of Monitor has bheen observed on numerous occasions 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 SAA,
treated 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 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. Where high populations of SAA
occurred, they were effectively controlled with a combination of Thiodan
1.0 1lb AI/acre + methomyl 0.5 1lb AI/acre.

Pea aphids were most abundant in Experiment 2 where the alfalfa wvariety
was A-54, apparently highly resistant to SAA but susceptible to pea aphid.
Capture was the most effective material in contreolling the pea aphid. The
residual effectiveness of this material appeared to be long, perhaps up to
48 days. Lorsban was also highly effective with pea aphid populations
remaining below treatment levels for 21 to 28 days after application. Ammo
varied in its effect on pea aphid populations, but populations generally
exceeded pretreatment levels within 14 days after application. Thuringiensin
appeared to have no effect on reducing pea aphid populations, and aphids
continued to increase following application of this material.

Beet armyworm infestations occurred in Experiment 1 in plots that had
been treated twice with Monitor, Ammo, Thuringiensin, Carzol, and Spur.
Plots treated with Capture and Curacron in this experiment had very low beet
armyworm populations. Beet armyworm infestations were effectively controlled
with Lorsbhan.

Of the materials evaluated for spider mite control, Comite generally
appeared to be effective although its performance was erratic. Where control
was obtained, the treatment was effective for 21 to 38 days. 'The greatest
population reductions with this material usually occurred 12 to 14 days after
application. Comite appeared to be least effective where large populations
of mites and eggs were present. The second application was often more effec-
tive than the first. The combining of Sulfur with Comite 4did not enhance its
performance.,

Capture appeared to be equally as effective or perhaps more effective
than Comite providing residual control of spider mites for 14 to 21 days or
more., It also appeared to be more effective where mite populations were
relatively low.

Curacron was not included in the acaricide trial but where it was applied
to control lygus bugs it gave excellent control of spider mites, although it
was only evaluated for effectiveness up to 14 days after application. It may
have a longer residual effect against spider mites and should receive further
evaluation.

Spur controlled spider mites for 26 days following the first application

for lygus bug control in Experiment 1, but the second application gave no
mite control.
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Thuringiensin, Apollo and Carzol resulted in little or no .control of
spider mite infestations in these experiments.

Samples of seed pods were hand stripped hefore commercial harvest from
130 alfalfa seed fields representing nine areas within West Fresno, Kings and
Imperial Counties. BAn average of 1700 to 19200 seeds were examined from each
field for damage caused by lygqus bugs, the alfalfa seed chalcid, and stink
bugs. In addition to insect damage, the seeds were also examined for water
damaged and immature green seed at the time of harvest.

Lygus bug damaged seed was the most severe problem evident in the survey
results. Thirty-two fields (24.6%) of the 130 fields sampled had 6% or more
of lygus bug damaged seed and fifteen fields (11.5%) showed 10% or more damage
by lygus bugs. Seeds from individual fields showing lygus bug injury ranged
from 1.5% to 23.2%. Of the fields surveyed in the San Joaguin Valley, 13
showed percentages of seeds damaged by lygus bugs that ranged from 10.1 to
22.6. Fields with the highest percentages of lygus bug damage in the San
Joagquin Valley were in the Tranquility - San Joaquin areas.

In general, the percentages of seeds showing lygus bug damage were higher
in all areas in 1985 than in 1984, with the exception of Corcoran where per-
centages of lygus bug damaged seed were the same or slightly lower in 1985.

Overall averages of seeds showing lygus bug injury in each of the nine
areas was Firebaugh 5.2%, Mendota 3.9%, Tranguility 6.0%, San Joaquin 6.1%,
Five Points 4.5%, Huron 9.2%, Westhaven 5.6%, Corcoran 4.2%, and El Centro
15.6%. The overall average of lygus bug damaged seed for the nine areas was
6.7%.

The high levels of lygus bug damaged seed in certain fields indicate
that there were problems with the timing and perhaps selection of insecticides
applied for control of lygus bugs.

Chalcid damage was second to lygus bugs as a problem in the fields sur-
veyed. The percentages of chalcid damaged seed in samples from individual
fields in the nine areas ranged from 0 to 15.7. Two fields showed chalcid
damage in excess of 10% and nine fields of the 130 surveyed sustained chalcid
damage levels of 4% or more. Overall seed chalecid damage for the Firebaugh
area averaged 4.8%, Mendota 0.8%, Tranguility 1.3%, San Joagquin 0.4%, Pive
Points 1.0%, Huron 1.5%, Westhaven 2.7%, Corcoran 1.2%, and E1 Centro 15.6%.
Overall chalcid damage in the Firebaugh area was about 2.5 times higher in
1985 than in 1984. This was due in part to one field in the area that sus-
tained 10.3% damage. An unusually early clip back in this field may have
contributed to the heavy infestation. Since the chalcid problem appears to
be limited to relatively few fields, it would seem that it can be corrected
with improved clean-up and clip back management procedures.

Stink bug populations were low throughout the seed producing areas.

Overall percentages of seeds damaged by stink bugs in the areas ranged
from 01. to 0.9 and the nine area average was 0.3%.
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Table 1 - Lygus bug populations in seed alfalfa plots treated by aircraft for lygus
bug and spider mite control. Experiment 1. Firebaugh, California, 1985.

Treatment’ Days Number of lygus bugs per sweep3
Ax/ after Adults Nymphs Adults
Insecticides acre treat- + %
ib. ment2 Small Medium Large Total Nymphs Reduct.
Comite (5-4) 1.69
24 4.2 2.8 2.9 1.6 7.3 11.5
Monitor 0.50 ’
+ (5-30) +
Comite 1.69
5 0.1 0.0 0.0 0.0 0.0 0.1 99.1
12 0.0 0.6 0.2 0.0 0.8 0.8 93.0
19 0.3 0.3 2.6 2.3 5.2 5.5 52.2
26 4.1 2.2 2.7 0.8 5.7 9.8 14.8
Monitor (6~26) 0.50
6 0.1 0.3 0.1 0.0 0.4 0.5 94,9
13 0.2 0.7 1.2 0.2 2.1 2.3 76.5
Thiodan 1.00
+ (7-10) +
Methomyl 0.50
6 0.3 0.0 0.0 0.4 0.4 0.7 69.6
13 0.1 0.1 0.5 0.0 0.6 0.7 69.6
Lorshan 0.50
+ (7-23) +
Comite 1.69
7 0.1 0.1 0.3 0.4 0.8 0.9 0.0
14 0.2 0.3 1.9 0.0 2.2 2.4 0.0
21 0.0 0.0 0.2 0.2 0.4 0.4 42.8
Comite (5-4) 1.69
Pre 1.2 3.2 2.7 C.9 6.8 8.0
Ammo 0.10
+ {5-30) +
Comite 1.69
5 O.t .0 0.0 0.0 0.0 0.1 98.8
12 0.0 0.4 C.t 0.0 0.5 0.5 93.8
19 0.6 0.1 1.9 1.7 3.7 4.3 46,3
26 3.8 1.5 1.0 0.5 3.0 6.8 15.0
Ammo " {6-26) 0.10
6 0.0 0.4 0.4 0.0 0.8 0.8 88.2
13 0.1 0.6 1.1 0.5 2.2 2.3 66,2
Thiocdan 1.00
+ (7-10) +
Methomyl 0.50
6 0.2 0.0 0.4 0.2 0.6 0.8 65.2
13 0.3 0.3 0.6 0.0 0.9 1e2 47.8
Lorsban 0.50
+ (7-23) +
Comite 1.69
7 0.0 0.0 0.1 0.1 0.2 0.2 83.3
14 D.1 0.1 T5 0.0 1.6 1.7 0.0
21 O.t 0.2 0.5 0.7 1.4 1.5 0.0
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Table 1 - (continued)

Number of lygus bugs per sweep3

Days

Treatment’

Adults

Nymphs

Adults

after

AL/
acre

treat-
ment2

Insecticides

Reduct.

Small Medium Large Total Nymphs

1b.

(5"4) 1-69

Comite

5.3 6.1

1-2

2.7

1.4

0.8

Pre

0.10

(5~-30)

Thurin-

68.9

1.9
1.3
4.5
8.2

T2
1.3
3'5
6.9

0.4
0.0
0.7
0.7

0.6
0.2

OI2

0.7

giensin

78.7

0.5

0.0
1.0
1.3

12
19
26

26.2

2.3
3.6

0.0

2.6

0.10

(6-26)

Thurin-

3.5 57.3

1.7

3.0
1.6

2.7 0.2 0.1

0.5
0.1

giensin

79.3

0.0

0.6

1'0

13

1.00

+
0.50

Thiocdan

(7=10)

+
Methomyl

0.0 0.0 0.0 0.1 94.1
0.0

0.0

0.1

0.0

1.7

1.6

0.1 0.3 1.3

13

0.50

Lorshan

+
1.69

(7-23)

+
Comite

0.6 6407

0.6
0.5

0.1

0.4
0.0

0.1

0.2
0.5

0.0
0.0
0.0

0.0
0.1

64.7

0.6
D.1

14
21

94.1

0.0

0.0

1.69

(5-4)

Comite

2.5 2,2 0.8 5.5 6.2

0.7

Pre

0.75

{5-30)

Carzol

0.0 0.2 0.5 0.6 90.3
0.7

0.5

0.3

0.1

2.7 56.5

6.7

2.2
5.7

1.0
0.7

0.5

12
19

0.0

1.4

3.6

1.0

0.75

{6-19)

Carzol

47.8

3.5
8.0

2.9

7.3

0.6
0.7

0.8

3.6

1.5

0.6
0.7

0.0

3.0

13

{7-3) 0.75

Carzol

0.2 0.7 0.9 1.0 87.5

0.0

0.1

Comite

1.69

1.00

(7=-10)

Thiodan

0.50

Methomyl

0.0 0.1 0.0 0.1 0.2 80.0
0.1

C.1

0.1

30.0

0.7
0.9

0.5
0.7

0.3
0.2

0.2
0.2

13
20
27

10.0

0.3
0.9

0.2
0.1

0.0

2.6

2.2

1.2

0.4

(8"‘7) 0-10

Capture

0.0 0.0 0.0 0.0 0.C 100.0

0.0
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- {continued)

Table 1

Number of lygus bugs per sweep3

Days

Treatment'

Adults

Nymphs

Adults

after
treat-
ment2

AL/
acre

Insecticides

Reduct.

Total Nymphs

Small Medium TLarge

1b.

(5-4) 1.69

Comite

2.6 2.3 1.0 5.9 7.0

1.1

Pre

0.15

{5-30)

Spur

0.2 0.2 97.1

0.0
0.6

0.1 Ot

0.0
0.4

771

1.6
3.5
7.8

1.2
2.1

0.2

0.4

12
19
26

50.0

0.4

0.5 1.2
2.2 1.1

1.4
1.3

0.0

6.5

3.2

0.15

{6-26)

Spur

0.0

9.4

9.1

3.7 0.7

4.7

0.3

0.50

Monitor

(7-3)

1.69

Comite

0.1 0.2 0.4 95.7

0.1

0.0

0.2

89.4

1.0
5.1

0.5
4.7
7.0

0.1

0-0
3.7
2.5

0.4
0.6

0.5
0.4

13
20
27

45.7

0.4
2.1

12.8

8‘2

2.4

1.2

{7-31) 0.50

Lorsban

36.6

5.2
0.9

2.9

0.1

2.5
0.0

0.3
0.1

0.1

2.3
0.8

89.0

0.0

13

{5-4) 1.69

Comite

9.3

9.1

3.1 5.0 1.0

0.2

Pre

Capture

98.9
100.0

0.0 0.1 0.0 0.1 0.1

0.0

0.0

0.0
0.0

0.0
0.0
0.0
1.3

0.0
0.0
0.3
Te2

0.0
0.0
0.2

0.0

12
19
26
33

86.0

1.3
2.1

1.3
0.9
0.6

77.4

1.2
14.3

0.0

14.9

5.8

(7"'3) 0010

Capture

0.0 0.1 0.2 0.2 98.7
OI1

0.0
0.0
0.0
141

4.1

C.1

96.0

0.6
0.2
3.1

0.3
0.0

0.2
0.0
0.6
0.9

0.3
0.2

13
20
27
34

98,7

0.0

2.7 79.2

6.7

1.0
1.7

0.4
0.4

52.3

7o

(8"7) 0-10

Capture

0.0 0.0 0.0 0.0 0.0 100.0

0.0
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Table 1 - {continued}

Treatment' Days Number of lyqus bugs per sweep3
AL/ after Adults Nymphs Adults
Insecticides acre treat- + %
1b. ment2 Small Medium lLarge Total WNymphs Reduct.
Comite (5-4) 1.69
Pre 0.1 2.1 4.7 el 7«9 8.0

Curacron (5-30) 1.00

7 0.4 0.6 3.0 2.9 6.5 6.9 13.8
14 4.8 3.2 1.8 1.2 6e2 11.0 0.0
Curacron (6-12) 1.00
7 162 0.4 0.4 0.5 1.3 245 .3
14 3.1 3.0 2.5 0.3 5.8 8.9 19.1
Curacron (6-~26) 1.00
7 0.3 2.4 0.0 0.3 2. 3.0 66.3
14 1.4 6.5 179 0.7 25.1 26.5 0.0
Ammo 0.10
+ +
Thiodan (7-10) 1.00
+ +
Methomyl 0.50
6 0.1 0.0 Ot 0.7 0.8 0.9 96.6
13 0.9 0.2 0.9 0.2 1.3 2.2 91.7
20 0.1 0.0 0.1 0.8 0.9 1.0 96,2
27 0.3 0.0 0.0 0.1 0.1 0.4 98.5
34 0.1 0.0 0.3 0.3 0.6 0.7 97.4
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Table 1 - (continued)

Treatment' Days Number of lygus bugs per sweep3
% 4 after adults Nymphs Adults
Ingecticides acre treat- + %
1b. ment?2 Small Medium Large Total Nymphs Reduct.

Grower Program

Moni tor 0.50
+ (5-4) +
Comite 1.69
24 0.1 11 5.5 1.2 7. 7.9
31 1.1 2.7 8.6 5.8 171 18.2
Comite {(6-7) 0.75
4 8.2 1.0 3.3 4.8 9.1 17.3
Monitor 0.75
+ {6-15) +
Systox 0.38
3 0.3 0.1 0.1 0.0 0.2 0.5 97 .1
10 0.4 2.5 1.5 0.0 4.0 4,4 74.6
Comite {6-29) 1.69 17 0.0 0.3 0.0 0.0 0.3 0.3 98.3
24 0.1 0.8 0.6 0.3 1.7 1.8 89.6
Thiodan 1.00
+ {7-10) +
Methomyl C.50
[ 0.2 0.0 0.0 0.5 0.5 0.7 61.1
13 0.2 0.8 1.6 0.1 2.5 2.7 0.0
20 0.3 1.2 2.3 3.1 6.6 6.9 0.0
Carzol 0.75
+ {8-2) +
Lorsban 0.50
4 0.4 0.0 0.0 0.0 0.0 0.4 94,2
11 0.3 0.0 0.0 0.1 0.1 0.4 94.2

Plot size: Fach treatment program consisted of 5 acres {165' x 1320'}. Carzol and
methomyl were 92% soluble powder and 80% wettable powder respectively, while the other
insecticides were emulsifiable concentrates. Sprays were applied at 10 GPA. all plots
were treated before 2:00 a.m. on the dates indicated in parentheses.

Counts were initiated on May 28, 24 days after the entire field was treated with
Monitor + Comite with the exception of the 7 experimental plots which were treated
with Comite.

Average of 20 sweeps (10-2 sweep samples) per treatment on each sampling date.
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Table 2 - Lygus bug populations in seed alfalfa plots treated by aircraft for lygus
bug and spider mite control. Experiment 2. Firebaugh, California, 1985.

Treatment' Days Number of lygus bugs per sweep3
AT/ after Adults Nymphs Adults
Insecticides acre treat- + %
1b. ment 2 Small Medium Large Total Nymphs Reduct.

Monitor (5-13) 0.75

22 0.2 1.4 0.9 0.0 2.3 2.5
Comite {(6=5) 1.69 29 0.8 0.6 0.3 0.9 1.8 2.6
36 2.8 1e2 5.2 3.9 10.3 13.1
Monitor (6-19) 0.50
6 0.7 0.4 0.3 0.0 0.7 1.4 89.3
Comite (6-26) 1.69 13 0.6 5.3 1.6 0.3 T2 7.8 40.5
20 1.5 4.7 3.4 7.8 13.9 15.4 0.0
Ammo {7-9) 0.10
6 0.1 0.2 0.0 0.1 0.3 0.4 97.4
12 «9 1.3 0.3 0.0 1.6 2.5 83.8
Lorsban (7-23) 0.50
7 0.3 0.0 0.0 0.3 0.3 0.6 76.0
14 0.4 0.4 0.0 0.0 0.4 0.8 68.0
21 0.3 0.3 1.5 0.8 2.6 2.9 0.0
28 0.7 3.2 3.4 1.6 8.2 8.9 0.0
Ammo 0.10
+ (8-20) +
Comite 1.69 ‘
7 0.0 0.0 0.0 0.0 0.0 0.0 100.0
Monitor {5-13) 0.75
22 0.0 2.2 0.7 0.0 2.9 2.
Comite 1.69 29 1.2 0.4 0.5 1.0 1.9 3.1
+ (6-5) + 36 2.6 1.6 4.3 3.4 9.3 1.
Sulfur 750
Monitor (6-19) 0.50
6 0.0 0.2 0.0 0.0 0.2 0.2 98.3
Comite (6-26) 1.69 13 0.2 6.7 0.3 0.1 Tt 7.3 38.7
20 0.6 1.8 2.7 4.5 9.0 9.6 19,3
Ammo (7-9) 0.10 _
7 0.0 0.2 0.0 0.1 0.3 0.3 96.9
14 0.8 1.8 0.4 0.2 2.4 3.2 66.7
Lorsban (7-23) 0.50
7 0.1 0.6 0.0 0.1 0.7 0.8 75.0
14 1.3 2.6 0.1 0.0 2.7 4.0 0.0
21 0.0 3.2 5.2 3.6 12.0 12.0 0.0
Ammo 0.10
+ (8-13) +
Comite 1.69
7 0.0 0.0 0.0 0.0 0.0 0.0 100.0
14 0.0 0.0 0.0 Gul 0.1 0.1 99.2
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Table 2 - {continued)

Number of lygus bugs per sweep3

Days

Preatment’

Adults

Nymphs

after Adults

AL/
acre

Insecticides

treat-
ment?

Reduct.

Total Nymphs

Small Medium Large

1b,

(5-13) 0.75

Monitor

1.2 0.0 2.6 2.6

T4

0.0

22

Apollo

0.0 0.0 0.2 0.2 0.4 84.6

0.2
2.1

0.0
0.0

3.8

11.5

1.7
10.0

0.9 0.8

2.6

0.0
2.9

13
20

3.0

1.5

0.25

(6~26)

Apollo

0.0

3t.7

29.9

4.3 1.4

24.2

1.8

Monitor

0.05

(7-3)

Comite

1.69

96.6

1.1
2.3
1.9
1.8

0.0 0.0 0.7 0.7
0.9
0.8

0.9
0.4

0.4

92.7

0.0
0.1

0.0
0.3

1.4

Te1

13
20
27

94.0

94.3

0.2 1.8

0.0

1.6

0.0

0.50

(7-31)

0.0 0.0 0.5 1.0 44.4
3.8 241 9.5 9.5

0.5

0.5

Lorshan

0'0

0.0 3.6

13

0.10
+

Ammo

{(8-13)

+
Comite

1.69

98.9

0.0 0.0 0.1 0.1 0.1
0.4

O.1

0.0

0.5 0.5 94.7

0.0

0.0

14

0.75

{5-13)

Monitor

1.7 0.7 0.0 2.4 2.4

0.0

22

(6"5) 0.10

Capture

0.0 0.0 0.0 0.0 100.0
0.0

0.0

0.0

83.3

0.4
0.6

0.0
0.0
0.9

0.0
0.0

0.4
0.6

13
20
27

75.0

0.0
0.0

0.0
047

41.7

1.4

0.2

0.5

0.10

(7-3)

0.0 0.0 0.0 0.0 0.0 0.0 100.0
0.0 0.0 0.2

0.2
0.0

Capture

85.7
100.0

0.0
0.0

0.0
0.0
0.0

13
20

0.0
0.5
2.8

2.7

11.8

0.0
0.0

241

0.0

1.69

A7-17)

Conite

64.3

0.0
0.0

0.0
0.3
0.2
5.8

0.5
0.7

27
34
41

0.0
0.0
0.0

1.8
1.2
142

1.7
9.5

0.3
2.5

1.0
2.3

48

(8-20) 0.10

Capture

0.0 0.0 0.0 .0 0.0 100.0

0.0

0.0 0.0 0.0 0.0 0.0 100.0

0.0

14
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Table 2 - (continued)

Number of lygus bugs per sweep3

Days

Treatment1

Adults

Nymphs

after Adults

AT/
acre

treat-
ment?2

Insecticides

Reduct.

Total Nymphs

Small Medium Large

1b.

(5-13) 0.50

Monitor

0.0 2.5 2.5

0.6

1.9

0.0

22

Thurin-

giensin

0.0 0.0 0.4 0.5 80.0

0.8
0.0

0.4

0.1

.

1.3 1.4 44.0
1.3

1.2

0.4
0.0

2.1

13
20

48.0

1.2

0.1

0.10

{6-26)

Thurin-

giensin

0.0
53.8

1.3
0.6
3.9
12.7

0.9 0.0 0.0 0.9
0.5

0.5

0.4
0.1

0.0
0.4
2.6

0.0
1.7

6.0

13
20
26

0.0

3.9
12.6

1.8
4.0

0.0
0.1

0.0

1.69

{7-17)

Comite

(7-23) 0.50

Lorsban

64.6

4.5
14.6

1.6

0.9 0.0 0.7
4.8 13.6

2.9
1.0

0.0

G.8

8.0

13

{(8-7) .10

Thurin-

. 0.0 0.1 1.2 1.5 89.7
6.3 7.3

247

0.3

giensin

50.0

0.0

3.6

1.0

13

0.10

(8~20)

Ammo

0.0 0.0 0.2 0.2 0.2 97.3

0.0

Grower Program

0.75
+

Monitor

(5-13)

+
Comite

1.69

™ W
a & 8

-
™ o

0.0
0.7
4.1

0.6
0.4
3.2

1.7
0.9
1.4

0.0
0.9
1.1

22
{6-7) 1.69 29
36

Conite

0.50
+

Monitor

{6-19)

1.69

Comite

0.0 0.0 0.0 0.1 99.0
0.1

0.0

0.1

. 141 88.8

0.0

0.0 1.0

13

(7-7) 0.75

Carzol

0.0 0.0 0.2 0.2 0.2 81.8
0.1

0.7

0.0

0.0

0.8 1.4
0.9 181

0.9

0.0
0.3

0.6

0.2

0.0 0.4

16

(7-23) 0.50

Lorsbhan

100.0

0.0
0.3
1.0

13.8

0.0
0.8
0.5
9.8
21.8

0.0

0.0
0.1

0.0
0.4
0.0

0.0
0.0
0.5

66.7

0.3
0.3

14
21

0.0

0.2

0.0
0.0

1.2
5.2

4.4

10.8

4.2
5.8

4.0
4.8

28

26.6

35
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Table 2 - (continued)

' plot size: Each treatment program consisted of 5 acres (165' x 1320'). Carzol and
sulfur were 92% soluble powder and 80% wettable powder respectively, while the other
materials were emulsifiable concentrates, Sprays were applied at 10 GPA. 2all plots
were treated before 2:00 a.m. on the dates indicated in parentheses.

Counts were initiated on June 4, 22 days after the entire field was treated with
Monitor + Comite with the exception of the 5 experimental plots which were treated
with Monitor.

3 Average of 20 sweeps (10-2 sweep samples) per treatment on each sampling date.
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Table 3 - Aphid populations in aphid resistant seed alfalfa plots treated by air-
craft for lygus bug and spider mite control. Experiment 1.
Firebaugh, California, 1985.

Number per 50 D-vac Sample53

Treatment! Spotted
Al/acre Dates of Days after alfalta Pea
Insecticides 1b. application treatment 2 aphid4 aphid
Comite 1.69 May 4
Monitor 0.50
+ + May 30
Comite 1.69
26 1634 4
Monitor 0.50 June 26
6 17483 0
13 28484 0
Thiocdan 1.00
+ + July 10
Methomyl 0.50
6 14 1
13 77 0
Lorsban 0.50
+ + July 23
Comite 1.69
7 1% 1
14 38 0
2 30 1
Comite 1.69 May 4
Ammo 0.10
+ + May 30
Comite 1.69
26 354 1
Ammo 0.10 June 26
6 201 5
13 4616 8
Thiodan 1.00
+ + July 10
Methomyl 0.50
6 1 6
13 0 0
Lorshan 0.50
+ + July 23
Comite 1.69
7 0
14 1 3
21 3 1

29



Table 3 - {(continued)

Number per 50 D-vac Samples3

Treatment’ Spotted
Al/acre Dates of Days after alfalfa Pea
Insecticides 1b. application treatment? aphid4 aphid
Comite .69 May 4
Thuringiensin 0.10 May 30
26 91 3
Thuringiensin 0.10 June 26
6 1173 34
13 14550 134
Thiodan 1.00
+ + July 10
Methomyl 0.50
6 5 3
13 0 0
Lorsban 0.50
+ + July 23
Comite 1.69
7 8 0
14 19 2
21 0 1
Comite 1.69 May 4
Carzol 0.75 May 30
Carzol 0.75 June 19
6 173 7
13 573 300
Carzol 0.75 July 3
6 256 88
Comite 1.69
+ +
Thiodan 1.00 July 10
+ +
Methomyl 0.50
6 10 0
13 4 1
20 29 0
27 46 2
Capture 0.10 Bugust 7
6 0 o
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Table 3 - (continued)

Number per 50 D-vac Samples3

Treatment’ Spotted
Al/acre Dates of bays after alfalfa Pea
Insecticides 1b. application treatment? aphid4 aphid
Comite 1.69 May 4
Spur 0.15 May 30
: 26 18 0
Spur 0.15 June 26
6 8 13
Monitor 0.50
+ + July 3
Comite 1.69
6 28 4
13 3 0
20 5 0
27 24 39
Lorshan 0.50 July 31
6 9
13 0 1
Comite 1.69 May 4
Capture 0.10 May 30
26 16 1
33 41 14
Capture 0.10 June 3
6 12 o
13 1 0
20 3 1
27 o 0
34 2 2
Capture 0.10 Auqust 7
6 0 1
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Table 3 - (continued)

Number per 50 D-vac Samples3

Treatment’ Spotted
AI/acre Dates of Days after alfalfa Pea
Insecticides 1b. application treatment?2 aphid4 aphid
Comite 1.69 May 4
Curacron 1.00 May 30
Curacron 1.00 June 12
14 26 2
Curacron 1.00 June 26
7 92 2
14 2828 12
Ammo 0.10
+ +
Thiodan 1.00 July 10
+ +
Methomyl 0.50
6 5 0
13 15 0
20 30 0
27 24 1
34 21 0
Grower Program
Monitor 0.50
+ + May 4
Comite 1.69
Carzol 0.75 June 7
Monitor 0.75
+ + June 15
Systox 0.38
10 1314 13
Comite 1.69 June 29
474 51
11 5252 182
Thiodan 1.00
+ + July 10
Methomyl 0.50
7 6 2
14 27 36
21 337 103
Carzol 0.75
+ + August 2
Lorsban Q.50
37 9
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Table 3 - (continued)

Plot size: Each treatment program consisted of 5 acres (165' x 1320'). Carzol
and methomyl were 92% soluble powder and 80% wettable powder respectively, while
the other materials were emulsifiable concentrates. Sprays were applied at 10
GPA, All plots were treated before 2:00 a.m. on the dates indicated.

D-Vac samples were initiated on July 25.

2-25 suck D-Vac samples per treatment on each sampling date.

Alfalfa variety DK-135 resistant to spotted alfalfa aphids.
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Table 4 - Aphid populations in seed alfalfa plots treated by aircraft for lygus
bug, spider mite and aphid control., Experiment 2. Firebaugh, California, 1985.

Number per 50 D-vac Samples3

Treatment! Spotted
AI/acre Dates of Days after alfalfa Pea
Insecticides 1b. application treatment? aphid4 aphid
Monitor 0.75 May 13
Comite 1.69 June 5
Monitor 0.50 June 19
6 20 6
Comite 1.69 June 26
13 1 25
20 7 174
Ammo 0.10 July 9
7 4 75
14 26 2527
Lorsbkban 0.50 July 23
7 2 15
14 2 494
21 0 1797
28 0 4264
Ammo 0.10
+ + August 20
Comite 1.69 _
7 0 434
Monitor 0.75 May 13
Comite 1.69
+ + June 5
Sulfur 7.50
Monitor 0.50 June 19
6 0 0
Comite 1.69 June 26
13 0 1
20 1 25
Ammo 0.10 July 9
' 7 8 48
. 14 2 : 610
Lorsbhan 0.50 July 23
' 7 i 34
14 0 54
21 1 324
Ammo 0.10
+ + August 13
Comite 1.69
7 0 4
14 0 23
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Table 4 -~ (continued)

Number per 50 D-vac Samples3

Treatment! Spotted
ATl/acre Dates of Days after alfalfa Pea
Insecticides 1b. - application treatment2 aphid4 aphid
Monitor 0.75 May 13
Apollo 0.25 June 5
20 Q 2
Apollo 0.25 June 26
6 0 1
Monitor 0.50
+ + July 3
Comite 1.69
6 o 2
13 15 23
20 0 384
Thuringiensin 0,10 July 23
7 1 1097
Lorsban 0.50 July 31
6 1 763
13 0 723
Ammo 0.10
+ + August 13
Comite 1.69
7 0 17
14 0 8
Monitor 0.75 May 13
Capture 0.10 June 5
20 19 1
27 0
Capture 0.10 July 3

-
[ o)
[ -]
N

N =

Comite 1.69 July 17
6 0 0
13 0 1
20 0 1
27 0 0
34 2 13
Capture 0.10 August 20
7 0 1
14 c 0

35



Table 4 - (continned)
Number per 50 D-vac Samples3
Treatment Spotted
Al/acre Dates of Days after alfalfa Pea
Insecticides 1b. application treatment aphid4 aphid
Moni tor 0.75 May 13
Thuringiensin 0.10 June 5
20 0 4]
Thuringiensin 0.10 June 26
) 4 6
13 8 96"
20 11 654
Comite 1.69 July 17
6 28 5037
Lorsbhan 0.50 July 23
7 10 20
14 3 42
Thuringiensin 0.10 August 7
6 23 278
13 70 977
Amnmo G.10 August 20
7 3 272
Growey Program
Monitor 0.75
+ + May 13
Comite 1.69
Comite 1.69 June 7
Monitor 0.50
+ + June 19
Comite 1.69
' 6 0 2
13 6 5
Carzol 0.75 July 7
2 6 5
9 8 31
16 14 248
Lorshan 0.50 July 23
7 3 1
14 2 4
21 1 10
28 5 29
35 5 27
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Table 4 - {continued)

Plot size: Each treatment program consisted of 5 acres (165' x 1320'}. Carzol
and sulfur were 92% soluble powder and 80% wettable powder respectively, while

the other materials were emulsifiable concentrates. Sprays were applied at 10

GPA. All plots were treated before 2:00 a.m. on the dates indicated.

Counts were initiated on July 25,

2-25 suck D~Vac samples per treatment on each sampling date.

Alfalfa variety A-54 resistant to spotted alfalfa aphids.
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Table 5 - Spider mite populations in seed alfalfa plots treated by aircraft for
splder mite and lygus bug control. Experiment 1. Firebaugh, California, 1985.

Treatment!
AI/acre Dates of bDays after Number per leaf3
Insecticides 1b. application treatment? Mites Eggs
Comite 1.69 May 4
24 2.9 0.1
Monitor 0.50
+ + May 30
Comite 1.69
5 0.5 0.5
12 0.2 0.3
19 1.5 1.2
26 0.4 1.0
Monitor 0.50 June 26
' 6 1.1 3.4
: 13 2.1 8.9
Thiodan 1.00
+ + July 10
Methomyl 0.50
6 3.2 <5
13 12.3 11.8
Lorshan 0.50
+ + July 23
Comite 1.69
7 1.0 0.1
14 0.0 0.0
21 0.0 0.1
Comite 1,69 May 4
24 3.8 0.3
Ammo 0.10
+ + May 30
Comite 1.69
5 0.7 0.5
12 0.2 0.1
19 0.7 0.8
26 0.3 1.3
Ammo 0.10 June 26
6 1.8 2.4
13 3.0 8.2
Thiodan 1.00
+ + July 10
‘Methomyl 0.50
6 2.1 3.3
13 5.6 12.7
Lorshan 0.50
+ + July 23
Comite 1.69
7 0.6 0.3
14 0.1 0.1
21 0.0 0.0
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Table 5 - {(continued)

Treatment1
AT /acre Dates of Days after Number per leaf3
Insecticides 1b. application treatment? Mites Eggs
Comite 1.69 May 4
24 2.3 0.1
Thuringiensin 0.10 May 30
5 1.1 0.6
12 0.9 1.0
19 1.1 2.0
26 1.3 T
Thuringiensin 0.10 June 26
6 6.6
13 2.6 .
Thiodan 1.00
+ + July 10
Methomyl 0.50
6 14.8 18.
13 13.2 18.8
Lorshan 0.50
+ + July 23
Comite 1.69
7 0.3 O.t
14 0.0 0.1
21 0.0 0.1
Comite 1.69 May 4
24 6.0 0.6
Carzol 0.75 May 30
5 3.8 2.7
12 141 2.4
19 5.9 8.5
Carzol 0.75 June 19
6 73 25.8
13 16.9 23
Carzol 0.75 July 3
6 19.2 14.7
Comite 1.69
+ +
Thiodan . 1.00 July 10
+ .+
Methomyl 0.50
6 2.0 1.7
13 141 4.4
20 0.7 1.8
27 1.2 4.9
Capture 0.10 ARugust 7
6 0.0 0.1
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Table 5 -~ {continued)

Treatment’
AI/acre Dates of Days after Number per leaf3
Insecticides 1b. application treatment? Mites Eggs
Comite 1.69 May 4
24 5.5 0.5
Spur 0.15 May 30
6 0.8 0.6
12 0.2 0.1
19 1.3 5.9
26 0.9 6.8
Spur 0.15 June 26
6 1.4 6.5
Moni tor 0.50
+ + July 3
Comite 1.69
6 0.1 0.1
13 0.1 0.3
20 0.4 4.5
27 0.3 2.5
Lorsbhan 0.50 July 31
6 1.4 7.0
13 0.8 2.5
Comite 1.69 May 4
24 3.5 0.4
Capture 0.10 May 30
6 0.2 0.1
12 0.4 0.8
19 1.0 3.8
26 0.1 0.3
33 0.6 0.7
Capture 0.10 June 3
‘ 6 0.1 0.2
13 0.1 0.5
20 0.1 0.6
27 1.0 6.4
34 2.2 8.7
Capture 0.10 August 7
6 0.1 0.1
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Table 5 - {continued)

Treatment!
BAI/acre Dates of Days after Rumber per leaf3
Insecticides 1b. application treatment? Mites Eggs
Comite 1.69 May 4
24 3.4 0.3
Caracron 1.00 May 30
7 0.0 0.0
14 0.6 0.0
Curacron 1.00 June 12
7 0.6 11
14 0.0 0.0
Curacron 1.00 June 26
7 0.1 0.2
14 0.1 0.1
Ammo 0.10
+ +
Thiodan 1.00 July 10
+ +
Methomyl 0.50
& 0.0 0.0
13 0.1 0.1
20 0.1 0.1
27 11 5.2
34 1.5 9.0
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Table 5 - (continued)

Treatment'
Al/acre Dates of Days after Number per leaf3
Insecticides 1b. application treatment? Mites Eggs
Grower Program
Monitor 0.50
+ + May 4
Comite 1.69
24 3.1 0.1
31 2.2 3.0
Carzol 0.75 June 7
4 1.0 5.5
Monitor 0.50
+ + June 15
Systox 0.38
3 0.2 0.5
10 0.1 C.3
Comite 1.69 June 29
4 0.3 2.1
11 0.1 0.6
Thiodan 1.00
+ + July 10
Methomyl 0.50
7 0.2 0.9
14 0.2 0.4
21 2.4 7.0
Carzol 0.75
+ + Auqust 2
Lorsban 0.50
0.7 1.8
11 0.3 4.7

Plot size: Each treatment program consisted of 5 acres {165' x 1320'). Carzol
and methomyl were 92% soluble powder and 80% wettable powder respectively, while
the other materials were emulsifiable concentrates. Sprays were applied at 10
GPA. All plots were treated before 2:00 a.m. on the dates indicated.

Counts were initiated on May 28, 24 days after the entire field was treated with
Monitor + Comite with the exception of the 7 test plots which were treated with

Comite.

50 trifoliate leaves showing mite damage were examined from each treatment on
each sampling date.
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Table 6 - Spider mite populations in seed alfalfa plots treated by aircraft for
spider mite and lygus bhug control., ZExperiment 2. Firebaugh, California, 1985.

Treatment1
Al/acre Dates of Days after Number per leaf?
Insecticides 1b. application treatment 2 Mites FEggs
Moni tor 0.75 May 13
Pre 7.3 175
Comite 1.69 June 5
6 13.1 1746
13 29.0 36.9
Monitor 0.50 June 19
6 16.2 20.5
Comite 169 June 26
) 6.2 5.3
13 1.8 1.1
Ammo 0.10 July 9
7 0.6 1.8
14 6.8 3.1
Lorshan .50 July 23
7 0.6 0.4
14 0.7 2.4
21 4,8 19.5
28 3.5 2.6
Ammo 0.10
+ + Auqust 20
Comite 1.69
7 0.6 0.9
Monitor 0.75 May 13
Pre 4.8 24.0
Comite 1.69
+ + June 5
Sulfur 750
6 746 1745
13 53.2 103.2
Monitor 0.50 June 19
6 38.0 19.1
Comite 1.69 June 26
: 6 9.1 5.6
13 2.5 2.2
Ammo 0.10 July 9
: 7 0.8 2.6
14 0.6 3.5
Lorsban 0.50 July 23
7 0.4 3.4
14 1.4 2.1
21 5.0 47.7
Ammo 0.10
+ + August 13
Comite 1.69
7 5.7 5.9
14 0.1 0.3
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Table 6 - (continued)

Treatment1
AIl/acre Dates of Days after Number per leaf3
Insecticides lb. application treatment?2 Mites Eggs
Monitor 0.75 May 13
Pre 7.1 36.2
Apollo 0.25 June 5
6 5.2 10.8
13 22.7 613
20 59.5 63.0
Apollo 0.25 July 2
6 36.0 19.0
Monitor 0.50
+ + July 7
Comite 1.69
6 5.7 4.7
13 1.5 Bel
20 2.9 6.3
27 11 2.4
Lorsban 0.50 July 31
6 0.8 2.5
13 2.5 14.5
Ammo 0.10
+ + August 13
Comite 1.69
7 0.4 1.4
14 0.0 0.0
Monitor 0.75 May 13
) Pre 8.7 26.6
Capture 0.10 June 5
6 0.4 0.5
13 2.8 8.6
20 15.2 33.0
27 19.8 18.4
Capture 0.10 July 3
6 0.5 2.2
13 1.6 3.7
Comite 1.69 July 17
6 0.1 0.4
13 0.0 0.0
20 0.0 0.0
27 0.1 0.0
34 0.1 0.1
Capture 0.10 August 20
7 0.0 0.1
14 0.0 0.0
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Table 6 -~ (continued)

Treatment1
AI/acre Dates of Days after Number per 1eaf3
Insecticides 1b. application treatment? Mites Eqgqgs
Monitor 0.75 May 13
Pre 9.7 18.6
Thuringiensin 0.10 June 5
6 6.0 4.9
13 13.0 18.8
20 55.4 25.0
Thuringiensin 0.10 June 26
6 10.0 7.5
13 11.6 19.7
20 14.2 44,3
Comite 1 .69 July 17
6 3.2 4.5
Lorshan 0.50 July 23
6 0.2 0.1
13 0.4 0.1
Thuringiensin 0.10 August 7
6 0.0 0.0
13 0.1 0.3
Ammo 0.10 August 20
7 0.1 0.1
Grower Program
Monitor 0.75
+ + May 13
Comite 1.69
22 T2 23.0
Comite 1.69 June 7
4 16.8 52.2
11 +6 39.6
Monitor 0.50
+ + June 19
Comite 1.69
6 33.8 8.2
13 3.8 2.8
Carzol 0.75 July 7
2 2.6 4.1
9 0.8 4.2
16 1.7 4,3
Lorshan 0.50 July 23
7 0.8 0.4
14 0.8 0.9
21 0.9 7e3
28 2.8 3.6
35 3.0 3.2
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Table 6 - (continued)

1 plot size: Each treatment program consisted of 5 acres (165' x 1320')})., Carzol
was a 92% soluble powder. The sulfur used in combination with Comite was an 80%
wettable powder, while the other insecticides were emulsifiable concentrates.
Sprays were applied at 10 GPA. All plots were treated before 2:00 a.m. on the

dates indicated.

2 Counts were initiated on June 4, 22 days after the entire field was treated with
Monitor + Comite with the exception of the 5 test plots which were treated with

Monitor.

3 50 trifoliate leaves showing mite damage were examined from each treatment on
each sampling date.
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Chalcid Damaged Seed
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Figure 1. Average annual percentages of chalcid damaged seed from hand stripped
samples taken from commercial alfalfa seed fields in the Firebaugh,
San Joaquin and Five Points areas from 1976 to 1985,

72



i°0 z°0 FANY L*0 <t L*0 9°96 L¥LL 69 edeol LariTnbuesr ¢
L*0 8'0 81l Z°0 LS €1 L*06 FLLL 69 edeol AatiTnburay ¥
0*0 g'o L*0 ] 0°9 a*0 L°T6 Z8el 69 edeol KAyrronbueay €
0°0 0" 1*0 L*0 8°¢t 0L 0°¥6 PRLL 69 edeol -E3T1Tnbuess, g
0°0 L*0 1*0 L*0 FAR 4 L* £E°E6 68L1L 69 edeol A3TTInbUuesy, |
£°0 ¥o S°0 L0 6't 80 0°%6 BeLl - abeIoAy -
L*0 L*0 81 L*G 8¢ L*G 0°¥e6 8L8l1 UOUWOD elOpPUSKH ¢
0°0 P°0 £°0 S0 S°*g L*Z Z'le 68G L IT ortedy BROPUSH Z|
¢ 0 0 g°l £'0 0°g L*0 AN A ) lLegl II otitody BJOPUSK ||
0°0 70 L0 ¥ 0 St <0 ¥°ge6 ovLL I1 oyredy PIOPUSK (L
L0 9°0 z'0 Z°0 §°¢ €1 L°S6 S Ll 69 edeoy BlOpUSH &
z°0 0°0 91 L°0 AR AR £ ve Svil 69 wdeon ejOopuUsH g
L0 z°0 L*0 L°G 2t €°0 096 2961 69 edeon eJOPUSKH [
0*0 oL 90 L°0 L€ 20 0°Se 0902 69 edeoK VIO0PUSKH O
60 ¢°0 £°0 0°G 2 ¢ Pl 6" e 7881 69 edeoy BIOPUSH g
1°0 9*0 £°0 L*G 0¥ i7Ad)] S*¥o 8.8l 69 edeol BIOPUBH ¥
1°0 L°Q STl 20 06 L'l 8°98 £EGL 69 edroK eJopusk ¢
L*0 70 €°0 L0 ¥ec £*0 S*96 <691 62 edeoy PIOPUSH ¢
0°0 €0 <0 0°0 £°C Sl L°G6 L9LL 69 edeon elOopuUdN L
L*0 Pt £l L*0 ' 8% L*L8 ozLL —— abeasay -
20 €70 G'€ L*0 L*¥ 8°E 0°88 €L91 pe~¥ ybnegsatd ¥
L*0 91 L*i L0 9°9 £0L £°08 26l eradsoxd ybneqextd ¢
L*0 ¥*0 A 1] ] €'t ¥e G°¢6 60L) SEL-3a ybneqesata ¢
G*0 ¥ e <0 20 oL L1 g*L8 68L1 185 asaucid ybneqaatd |
abruep U919 abeuep bngq bnq PIDTERYD paa8 | WeXE AjeTaeA ~ " HoTyeooT pue
I2Y30 I93eM JUT3S snb&Tg jslelel3] paas JoqumpN pretd

Spoes 8AT3oDIod %

‘G861 ‘RTUIOITTED ‘SoTijuno) Teraadwl puw ‘shury ‘oussag

*poss psbewep prToTRYD
J03 pafeoains sploTI poes [eroxeumoo Qg woxy sotdwes uT SposSs sATIOeIep pue poob JO sobequssIad - 6 STURL

73



0°0 6°0 6°¢ €0 5 L (R4 £+98 9t/ L0L-40D  urnbeopL ueg g
1°0 0°0 L*0 £°0 821 £°0 y o8 6291 tOoL-40o  uinbeop ues ¢
270 0°0 £°0 Z°0 2 € 6*'0 1496 6651 L0L-dnD>  urnbeor ueg §
0°0 £ 8°0 -0 AR 1*0 0°%6 BLLL 10L-40p utnbeopr ues ¢
00 5°0 81 Z°0 8Lt L°0 9°'G8 1651 LOL=-300  uinbeol ues g
L*0 70 z°0 L'0 9°¢ L°0 596 LESL toL-dny urnbeop ueg |
1'0 g°0 60 £°0 69 £°1 6*06 Lol — abexsay —
0°0 870 L*0 0°0 9°Z Z°0 £°96 SLLL - UOUIGD Aay1Tnbuesl oz
0°0 1°0 0°0 20 L*0t L0 6°88 gEsL uoxeg K3r1Inbuexl 67
0°0 9°0 10 L°0 yev L1 L'E6 L6LL seTTqnC KatTTnbueal &2
0°0 Z°0 z°0 z 0 8*€ g°l 0°¥6 Zvol epRURID AyprInbuear ¢z
L*0 L*0 L*2 0l 9*¥l 9*Z $°6L 6¥9l bs-¥ A3rTTnbuexy zg
20 5°0 Z°0 L*0 5°9 8°5 L°98 bLit L8l -4a K3r1Tnbuess Lz
0*0 0t '€ €0 L*v Z'0 9°06 LLLL L8l =40 X311nbueas ¢z
G0 60 9y 70 06 £°2 g8*z8 £891 abejueapy A3TTINbURIL 61
10 80 g°¢ 8°Q 0°8 £°0 L*98 0E8L abejueApy A311Tebuexl gL
Z 0 20 9°4 9°¢ 8°¢ el 2°T6 £981 00E-Wd Ayyrinbuexy 4}
L*0 AR 0°0 L0 6°€ L*0 0°G6 6921 As1Td A311Tnbuear 9}
L*0 £°0 £°0 €0 L*s S°0 v te 8651 AaT1Td AariTobuear g
L°0 0°1l L*0 G*0 9°g 9°g L 68 LostL AoTTH A3r1tnbuear §|
Z°0 0°0 L°0 0°0 A 0°1L £°66 0Lsi LOL-A00 K3TiTnBuexl €|
0°o L*0 c*0 z°0 9°Z 70 2°96 o9l L0L-400 X3TyTnbueal 7|
00 8*0 5°0 2°0 (AR z°0 6°56 S0LL LOL-d0D AatrTnbuear ||
£°0 8*0 Z°0 z°0 8y L*0 0°te Zest 10l =400 A3rrTnbueal g}
L*0 g0 Ll Z°0 9% i1 9°Z Z°c8 6481 69 edeon AaTTInbueal 6
0°0 00 S0 L0 6°€ 90 £€°be 9£51 69 wdeol A3rrInbuexy g
L0 G0 el 6"l 9°2¢ 10 [A A £e¥l 69 edeol AgriInbuear £
1°0 20 Bl 0°0 €°C 2*0 196 Lesl 69 edeoy K3tyTnbuesr o
8bpwep PEEE D] abeuep bng Bug pPTOTRUD SEER] wrexst AJaTIRA UOT3EBOOT puw
a3y310 To3eM qUTIS snbAT pooD poss IoqunN PTOTd
- SpeeS oAT3IOSId %
(PENIUTIUOD ) - g OTQRL

74



0°0 £°0 0°0 L*0 sz 2] L*96 809§ S18Z-9 sS3jutod 9ATd €
L*0 £°0 L*0 L°0 8°€ L*0 G'S6 STLL 101-400  s3juTod PATd
L*0 g1 A} L0 Z°s 8'G 8°l6 9991 L0L=-AND  S3juTOod SATA |
L0 8°0 rAlY £°0 L*9 v°0 L*Lé 67LL —_— ebeIsay -—
L*0 L0 £°0 L0 6°¢ L0 8'96 L681L 00L-MD  utnbeor ues (g
z°0 6°0 0°0 A 6°'8 £°0 £°68 8202 L8t-3q urtubeor ueg g2
Z*0 8*0 €°0 z°0 6°¢ L0 6°€6 v8eslL aoxatd  utunbeop ueg gz
z°0 0°0 £°0 0°0 1908 2 z°0 0°S6 €LLL £6 8dUN/Aanoxsl  urnbeorp ues g
L0 6°C 0°¢ L*0 L°E 0°0 Z°16 0ZLL MOLLE-TT utnbeor ues 9z
0°0 L'y L*0 Z°0 v°Si 6°0 L*8L TSLL vEL-H  utnbeop ues gg
0°0 L*0 0°0 L0 L*8 A 6°68 8581 0ELL-D  utnbwop ues §g
£°0 8°0 v°0 0°0 9*e g*0 v°s6 LTLL ovi-Md> urnbeop ueg ¢y
tAd1| 9°0 L0 (] 6°€ £°0 8've Li8L 6eZ~MD>  utnbeor ues gy
G*0 L°0 L*0 20 LV 10 8'v6 9202 8€6-M0  utnbeor weg g
L*0 rAd] Lz 0 L8 £°0 B LE S¥Sl II ortedy  urnbeor ues (g
L0 AN} z°0 9°0 L*8 vl v-88 96L1 1z o1tody  utunbeor ueg gl
2*0 rAd" 8*1 L0 9°g S*0 906 6591 sbequeapy  urnbeor ueg g|
L0 0°¢ 6°0 L*0 £y 0°0 S*€6 LS6l sbejueapy  urnbeopr ues 4y
0*0 L0 6°Z1 0°*1 821 L°0 L*€L ESLL Z0L-Wd  urtnbeop ues g|
0°0 6°€ £°0 6"l 9*11 L0 9°L8 Lo0Z v0L-4 urnbeor ues g}
0°0 Ak Lt ] 6°¢E i°0 9°¥6 LvLl ¥0L~d  uTnbeor ues ¥y
0*0 L0 €0 L*0 L€ b1 L*v6 o9l 69 edeoy  urnbeor ues ¢
0°0 £°0 £°0 a*0 Lz L0 9°96 9861 69 edeoy  utnbeor uwes g
0°0 €0 (] L*0 g°*s L°0 76 6£91 69 vdeonw  utnbecp ueg i
L*0 A4 S°0 z°0 6°C A 6°'S6 6691 69 edeon  urnbeor ueg gy
L*0 8°0 (A4 rAi| vee G6*0 L 26 2991 LOL~dnND  utnbeopr ues 6
0°0 £°0 S*T rA] 9°g G*0 6°06 LOLL toL-and  urnbeop uegs g
L°0 £€°1 veo L*0 8°¢c €0 0°v6 LLY9L LO0L-dnD  utnbeop ues 4
b eaiep UEEED) sbewep Bng bnq PTIOTEYD poag | wexs X3S TaeA UOT3ED0] pue
~ IBY30 x93EM MUTIS snb g poos pass Joquny pIsTd

Speag 2ATIOSILSQ %

(penuTijuoD) - ¢ dIqel

75



<o 90 £l L*D Z°6 gl L*L8 LLLL —— abeisay —_——
c°0 £*0 L*l 00 ‘S ¥*'c 06 oLl anubey UuoInH ¥
€0 o AN 0*0 °g 0°0 926 £Lot BTOqTID ON uocInH £
L*0 ¥'0 ctc 20 ‘6l £°0 L*LL €941 0ZE—1IM UcINH <
0°0 r/A 1*0 A ‘L Ve 0°88 0L6L sanpud uoanyg L
] ¥0 20 z*0 10 4 o*lL 9*E6 14T - ebexeay ———
0°0 10 ¥*0 1*0 £°C S*0 9°96 9%l UOUWOoD s3jutTod 2ATd  LE
L*C (A ¥°0 t*0 9°'¢ £°0 £°G6 LZgl UCWIO) S3uTcd =2ATd  0C
0*0 ¥°0 ¥0 £*0 6°¢ L°0 6°F6 LZT9lL UOWWOD) sjuted SATd 61
00 L°0 0°0 i*0 g8*9l Pl 9*18 90LL UQWUIC)H sjutod @ATd Gl
00 £*0 L*0 z*0 L*€ ¥°0 L*96 £8L1 q8le~o S3uTed 8ATd Ll
0°0 L0 c*0 0°0 L ¥ £*0 L*V6 L9t I1 orrody sjuTtod eaTd 91
0°0 9*0 L*0 z°0 o'y 0 L*'P6 LSLi SEi-Mdd sjuicd 8ATtd G|
L*0 Leg L0 L*0 2°¢t £ L*S6 LZ91L zojzeduni], Ssjuiod @ATAd Tl
£°0 o*1l L*0 ¥*0 £y L*0 8*'E6 LEDL 0E£Z~Hd sjuTod 9ATd £l
00 £°0 L*0 c°0 <ty L*0 L*S6 6881 abejueapy S3uTod saTd Tl
Z°0 0'0 70 770 9*¢ 0¥ 9" i6 ZL81 ebejuevAapy  s3UTCO4 9ATI ||
£°0 00 Ll L°0 St L0 £°96 L9LL 69 wdeown S3UTOod 8ATd Ol
0°0 S*0 L*0 L*Q Ll G*0 9*L6 0L21 69 edeoH sjuTod 2ATd 6
L*0 g8*1 L°0 0°0 6*S G*E 9°88 L8l WHOW S3UTod 2ATd 8
0°0 70 ) c*'0 6'¢ £°S L*06 5691 WIOW sjuTed 2ATA L
0°0 S0 0*0 0*0 vc 0*0 L*L6 £561 TQCT—MD SIUTOd SATA 9
10 2°0 00 [Ad ¢ 8*c 9*0 L*96 6891 88 SpPTO S3UuTod 8ATd S
L*0 L*0 L*0 8°0 £*Z1 10 g*98 8e0¢ 6EC—MD SIUTOd IATH ¥
abeuwep usal sbeuep bng bng PTI2TRYD poss Fmem Ajetaep uoT3leEe00] pue
18Yy3i0 I93eM HUTIS snbAry pooDd Peas ZaqunN pT=Td
Speag aAT10939d %
(penuijuocD) - 6 SIdRL

76



Tetooeds

0°0 L e 9°0 0°0 9°9 FAN4 0°88 IAYA} uxayinos uRIodIod g
L*0 L*i 6°0 1°0 9*Z g8°¢t Fele z0o61 yead ueiocoiIol OF
0°0 ¥0 S*0 0-0 S'e L*O 556 Ls0z2 0ZE—TM ueIODAC) 6t
L*o i gl L*0 g°s S*0 9°16 Loz 9LE-TM ueIocDIO] gl
0*0 A 5*9 L*0 L*S g1 6°¥8 €161 ZLE-TM UBRIODAOD Ll
0*0 (ALY £°0 0°0 £y L*0 s°ve £961 oTTody ueaocdao) 9l
00 z*o e 00 S°s 8°0 L"06 zzel oiTody upIoDIOD Gl
c*0 L2 FARY A1} 6°C ad0] L g6 vi6l 9zs 4 ueIodIO) ¥l
[ ¢] 6°0 £°0 0*0 L*e a9*1 v*c6 8L81 ¢Es Td ueIodicy ¢l
£°0 £°C g0 0°0 '€ A0 9°t6 8L0zZ 9¢9 Id ueiodIod ¢l
00 0*1i Z°0 0°0 Lz 5*0 9*$6 £814¢ unubey ueIosIoDn il
L0 0"l 0°T 0°0 0°¢€ g9°0 £°€6 £€8I unubeyn ueionaod 0Ol
0°0 G°1 9°0 1*0 L'V i L* 16 SB0T unubey ueaodiod
00 /] L g L0 5T Z*0 L*E6 t80¢ L8s ueicoao)d 8
0°0 LT b*e t*0 8L $*0 §*s8 86Ll TES upIoDiIcd L
00 €1 L*Z 0°0 L€ €°0 Z°£6 gest zes ueIODIOZ 9
A 9°0 %0 L0 e S*0 L°V6 LoLL ZEs uRI0DIOD G
L*0 8*L 0 £°0 6°€ €°0 Z*£6 1081 A% upIoDIOD ¥
0'0 (4 L*0O L*0 6°¢ zZ*0 0*¥6 £EV6lL TES URIODIAOD €
G*0 0°L £°0 L0 B*E €€ S° 16 £ELL zes ueIOIIOD T
0°0 Gl s*0 £°0 2384 L*1 6*1l6 0zZe6l Z€S ueICOICD i
1*0 91 Z*o Z o 9*g Lz 968 oFLL - obeioay -—
10 Gl L*0 g°0 6°01L £+C 6°78 L1861 unubey usARU}ISaM 9
z2°0 £°1 z°0 L°0 'L 0*% g* L8 9G4 10L=J0D UDARUISAM  §
A S*E €0 L*0 5°g Ve 0*68 zesl LOL-d0D usseylIseM ¥
10 8*0 1*0 L°0 G°¢ L*0 L*P6 Logl WEaW udaRyUISaM €
z°0 6*C €0 €°0 v L*E 2*88 cegl WHAaW usaRyIsOM  Z
00 L*0 L*0 1°0 ST 1z 5*¥6 Z9LL WEaN USARY] SO 1
sbewep usaIn obeuwep bng bng pIoTRUD pess | Wexy AjeTaea UOT3ROOT pue
I8Y3Q0 asiem JUTIS snbAT selen] paas TequnN pTeTd

spees aATiOo®Isd %

(penuTiuod) - 6 STURL

77



a3 Jo yoes woig ssTduesqns InoJ U0 paseq aip S3UNOD

pury sIem sardues

*sa1duwes jaenb-z peyssiyy

*JsureTo pess IaddTIio ¥ UT pasueeTo AT3YblT pue peyssiyz

*3s9AlRy Terolawwod o3 Iotad sjueld uwoaz paddiils puey sasm spod pases jJo sofdwes j1enb-g anogd L

Z°0 L€ L*0 6°0 9*gi S*L 0*¢L 8¢8! -— sbheisay ——
G0 L*1 A" 6*0 (A X4 79 L*99 BGLL ——— cijusp 13 £
0*0 o€ 0 ot L ¥o 2°88 7961 - cajus)y T4 4
c*0 €*s 9°0 8*0 £*91 L*S1 rANA €941 - cIjus) TH L
L*C €1 £t L0 (Al 4 [ 8* L6 L6t —— sbexony -
L*0 6°¢C ¥°0 0°0 €'t ol 4 l*e8 1961 ©oTBY3eoad ueICoIC) £f
L0 oL c'o A1) 9*9 gt ¥*06 881¢C unzioads ueIodIO) ¢
sbeuwep u99Is abeuwep bng bng pPIOTRUD poss | wexy AjeTien uotTIeI0] pur
IaY3Q0 aa3eM HUTIS snbA7 pocH paag . TaqunN pPTeTd

Spad5 2ATIOSISA %

(penutjuos} - & STYeRL

78



The contents of this report should not be interpreted as racommendations
by the University of California. 1Insect control recommendations are published
by the University of California and can be obtained from Cooperative Extension
Offices.

Common and/or manufacturer's names of insecticides are used in this report
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:

Ammo® (cypermethrin) Methomyl

Apollo® (clofentezine) Monitor® (meﬁhamid&phos)
Capture® (bifenthrin) Spur® (fluvalinate)

Carzol® {formetanate) Sulfur

Comite® (propargite) Systox® (demeton)

Curacron® (profenofos) Thiodan® (endosulfan)
Lorsban® {chlorpyrifos) Thuringiensin® { f-Exotoxin of

B+ thuringiensisg)

These experiments were conducted in the San Joaquin Valley where the
honey bee is the principal pollinator. We have no informaticon concerning
the effects of these insecticides and programs on leafcutting or alkali bees.

To simphity infarmation, trade names of products have been used. No endorsement of named products
is intended, nor i§ cnticism wmpbed of similar products which are not mentioned,
The University of Calilornia Cooperative Extension in compliance with the Civl Rights Act ol 1964, Tithe 1 of the Education Amendmants of 1972, and the Rehabiltation Actof 1973
does not discriminate on the basis ol race, creed, religion, color, national angin, sex, or mental or physical handicap in any of its programs or activities, Inquirias regarding this policy

may be directed to: Affirmative Action QFicer, Cogperative Extension, 317 Liniversity Hall, University of Califormia, Berkeiey, Culifornia 947 20, {41571 64 2-9301).

Issued in furtherance of Cooperative Extension wirk, Acts of May 8 and June 30, 1914, in cooperalion with the United States Depanment of Agriculture, lerome 8. Siebert, Dwecior,
. Cooperalive Extension, University of California,






