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Seed Alfalfa 1983
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Introduction

Research objectives for 1983 were to 1) continue to investigate the
factors involved in the effects of Monitor on the susceptibility of certain
alfalfas resistant to the spotted alfalfa aphid, and 2) to eﬁaluate new and
currently used insecticides, acaricides and combinations of these materials
for control of lygus bugs, aphids and spider mites.

Surveys were conducted in 106 commercial alfalfa seed fields in Fresno
and Kings Counties and in 16 fields in Imperial County to ascertain the
percentages of seeds damaged by the alfalfa seed chalcid, lygus bugs and
stink bugs.

Effects of Monitor (methamidophos) on resistance of alfalfas to the spotted

alfalfa aphid

Mr, Curtis Powell, a graduate student, continued his research into why
certain alfalfa varieties lose their resistance to spotted alfalfa aphid when
treated with Monitor insecticide. Two large field experiments were conducted

this summer at Davis to investigate this phenomenon. In one experiment, plots
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of K4-120 alfalfa, a variety known to lose its resistance when treated with
Monitor, were subjected to one of seven treatments: 1) treated with Monitor
and grown for seed; 2) treated with Monitor and grown for hay; 3) not treated
and grown for seed; 4) not treated and grown for hay; 5) grown for seed and
treated with a mixture of Carzol and Lorsban, a treatment known to kill preda-
tors and parasites but not affect spotted alfalfa aphids; 6) treated with
Carzol, Lorsban and Monitor; and 7) Monitor treatments interspersed with
Carzol treatments. The data collected in this experiment are still being
analyzed, but several generalizations can be made thus far: All plots, whether
grown for seed or for hay, that were treated with Monitor, either alone or in
combination with other insecticides had much higher populations of spotted
alfalfa aphids than the plots that were not treated with Monitor. The plot
treated with Carzol and Lorsban had no predators or parasites, but the spotted
alfalfa populations remained low., This indicates that the destruction of
predators or parasites is not a significant factor in causing the spotted
alfalfa aphid outbreaks that have been experienced with this variety.

In another experiment performed this summer, 53 varieties of alfalfa were
sampled for loss of resistance to spotted alfalfa aphid following Monitor
treatment. A similar experiment is being performed in the greenhouse this
winter. Tt is hoped that the data gained from these experiments will enable
us to forecast which alfalfa varieties are prone to lose their resistance
following Monitor treatment.

The investigation 1s continuing into the biochemical nature of resistance
loss. An attempt is being made to extract phloem sap 1n order to analyze it
for levels of free amino acids. It is hypothesized that Monitor may act by
stressing the alfalfa plant, resulting in higher levels of free amino acids
in the phloem, the tissue where the spotted alfalfa aphid feeds. Phloem
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extraction is a difficult procedure, though, and progress has been slow.

Ingsecticide evaluation experiments

During 1983, 3 separate experiments were conducted in which 10 insecti-
cides, 3 acaricides, 5 insecticide combinations and 4 insecticide—acaricide
combinations were evaluated for control of lygus bugs, the spotted alfalfa
aphid, the pea aphid and spider mites, As in previous years, although data
were obtained on several insect species in each of the experiments and
surveys, the results are categorized and reported according to species rather
than by individual experiment.

Lygus bugs

The results of the lygus bug studies are presented in Tables 1 and 2.
The following insecticides and combinations were evaluated for control of
lygus bugs. Pounce® (permethrin), Ammo® (cypermethrin), Carzol® (formetanate),
Mavrik® (fluvalinate), Vydate® (oxzamyl), Monitor® (methamidophos), Pay Off®
(flucythrinate), Larvin® (thiodicarb), Zectran® (mexacarbate), Lorsban®
(chlorpyrifos), Vydate + Comite® (propargite), Vydate + Lorsban, Pay Off +
Comite, Ammo + Thiodan® (endosulfan), Ammo + Comite, Carzol + Comlte + Lorsban,
Methomyl + Thiodan, Pounce + Thiodan, Larvin + Thiodan. Comite was included
in the combinations to control spider mites. The Ammo + Thiodan, Methomyl +
Thiodan, Pounce + Thiodan, and Larvin + Thiodan combinations were applied to
control the spotted alfalfa aphid, but were also evaluated for lygus bug
control. The materials were all applied as foliar sprays at 10 gallons per
acre by aircraft in early morning prior to 5:00 a.m,

The experiment shown in Table 1 represents season~long programs with the
various materials to control lygus bugs. The alfalfa variety used in this
experiment (Mesa Sirsa) was resistant to the spotted alfalfa aphid., With the

exception of Zectran which was applied on June 22, the insecticides were all
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applied for the first time on June 8 when lygus bug populations ranged from
3.4 to 5.6 bugs per sweep and averaged approximately 4.4. Pounce, Ammo, Pay
Off and Mavrik are synthetic pyrethroids that were again being evaluated to
determine their effectiveness in controlling lygus bugs and to observe the
effects of repeated applications on populations of non—-target organisms,
both harmful and beneficial.

Pounce was applied at 0.1 and 0.2 1b AI/acre on June 8. Comite was
applied to both Pounce treatments at 1.69 lb Al/acre on June 22, The first
application of Pounce at 0.1 1b AI/acre resulted in 84% reduction of the lygus
bug population 7 days after application and held populations below pretreatment
level for 14 days and below a treatment level of 8-10 bugs/sweep for 21 days.
The second application (6-29) at the 0.1 1b AI/acre rate resulted in a popula-
tion reduction of 67% and populations were at the treatment level of 8-10 bugs
per sweep 14 days after application., Third and fourth applications (7-13)
(7-20) at this rate gave little or no control of lygus bugs.

The first application of Pounce (6~8) at 0.2 1b AI/acre resulted in 85%
reduction of the lygus bug population 7 days after application and held popu-
lations below pretreatment levels for 28 days and below the treatment level
of 8-10 bugs/sweep for 35 days. The second application (7-13) at the 0.2 1b
Al/acre rate resulted in a population reduction of only 677% and populations
exceeded the treatment level of 8-10 bugs/sweep 14 days after application.
Third and fourth applications gave 407 and 747 population reductions, respec~
tively, but were not effective for more than 7 days after application.

In summary, there was little difference between the 0.1 and 0.2 1b AL/
acre rates in controlling lygus bugs when population pressures were high, 1i.e.
during late June, July and early August, The effectiveness of the material

declined as the season advanced.



The first application of Ammo (6-8) was at 0.1 1b AI/acre. This was
followed with an application of Comite (6-22) at 1.69 1b AI/acre. The first
application of Ammo resulted in initial lygus bug population reductions of
95% under pretreatment levels 7 days after application and held populations
below pretreatment levels for 35 days after application. Because of a pea
aphid infestation, Thiodan, 1.0 1b AI/acre was combined with Ammo, 0.1 1b
AI/acre for the second application (7-13). This treatment resultea in 96%
reduction of the lygus population and held populations within the treatment
level of 8-10 bugs/sweep for 21.days. A third application of Ammo at 0.1 1b
Al/acre resulted in 94% reduction of the lygus bug population. This program
was terminated on August 16, 14 days after the third application, because of
drying conditions in the field. At that time the lygus population was below
the treatment level of 8-10 bugs/sweep. No additional applications were
required for the remainder of the season.

In summary, Ammo appears to be an effective material for lygus bug con-
trol at the 0.1 1b Al/acre rate. It would appear that in commercial practice
season-long control might be achieved with no more than 3 applications.

Pay Off was applied at 0.08 1b AI/acre 4 times during the season, The
first application was made on 6~8, the second on 7-6, the third on 7-27 and
the fourth on 8-10. Comite was applied alone on 6-22 and in combination with
Pay Off at the fourth application on 8-10 to control spider mites, The first
application of Pay Off held lygus bug populations below pretreatment levels
for 21 déys and below treatment levels of 8-10 bugs/sweep for 28 days. The
second application held lygus bug populations below 8-10 bugs per sweep for
21 days. The third and fourth applications resulted in only 467 to 56%
population reductions and retreatments were required within 14 days after

application,



Mavrik was applied 3 times during the season at 0.15 1b Al/acre. This
material was not received in time to be used when initial lygus bug popula-
tions required treatment on 6-8, so Carzol at 0.75 1b Al/acre was applied for
the first application., Carzol held lygus bug populations below pretreatment
levels for 21 days. The first application of Mavrik following Carzol was
applied on 6-29, This treatment resulted in a 46% reduction of the lygus bug
population 7 days after application and held populations below the treatment
level of 8-10 bugs/sweep for 21 days. The second and third applications of
Mavrik were made on 7-20 and 8-10 respectively, The application on 7-20
resulted in a 69% reduction of the lygus bug population and held populations
below the 8-10 bugs/sweep level for 21 days. The third application resulted
in 59% reduction of the lygus bug population 7 days after application and
only held the population below the 8-10 bugs/sweep level for 14 days.

Vydate was applied 3 times during the season at 0.50 1b AI/acre per
application. The first application was made on 6-8, the second on 7-13 and
the third on 7-27. Comite was applied on 6-22 and combined with Vydate on
7-13 at 1.69 1b Al/acre to control spider mites. Lorsbap was combined with
Vydate on 7-27 at 0.5 1b AI/acre to control a pea aphid infestation. The
first application of Vydate resulted in an 85% reduction of the lygus bug
population and held the population below the pretreatment level for 21 days.

.The lygus population remained below the treatment level of 8-10 bugs/sweep
for 35 days.

The second application of Vydate controlled lygus bugs for 14 days. The
third application was only evaluated for 14 days after treatment. At that
time, August 9, the population reduction was 727 under the previous treatment
level.

Larvin was first applied (6-8) at 1.0 1b Al/acre., This treatment
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resulted in 547 reduction of the lygus bug population 7 days after application.
Fourteen days after treatment the lygus bug population exceeded the pretreat—
ment level and at 21 days, retreatment was required. The second application
of Larvin was applied (6-29) at 0.6 1b AI/acre. This treatment did not con—
trol lygus bugs; the population 7 days after application was approximately 75%
higher than when the second application was made. Monitor at 0.5 1b Al/acre
was applied (7-6) to bring the infestation in this plot under c¢ontrol,

Zectran was applied only once (6-22) at 0.2 1lb Al/acre. This treatment
did not appear to significantly affect the lygus bugs and the populations
increased progressively each week for 3 weeks when the infestation was con-
trolled with an application of Vydate, 1.0 1b AI/acre + Comite 1.64 1b Al/acre,
This treatment resulted in 98% reduction of the lygus bug population 7 days
~after application. Vydate was applied over this plot at a rate of 1,0 1b
Al/acre for the purpose of obtaining residue information. This is double
the normal rate of 0.5 1b AI/acre,.

Monitor was evaluated in 2 programs. In the first, Monitor was applied
alone at 0,5 1b AI/acre on 6-8 and 7-13. Comite was applied on 6~22 between
the 2 Monitor treatments to control spider mites. The first application of
Monitor (6~8) reduced the lygus population 97% 7 days after application. The
population remained below pretreatment level for 28 days and did not reach
the treatment level of 8-10 bugs/sweep for 35 days. The second application
also reduced the lygus bug population 97% 7 days after application and 28
days later the population was still below pretreatment level. This experi-
ment was terminated on August 9 because the crop was maturing and drying.

This program required only 2 treatments for lygus bug control for the season,

The second Monitor program was the one followed by the grower on his
commercial acreage. .The first treatment consisted of Monitor applied alone
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on 6-9 at 0.5 1b AI/acre. This application reduced the lygus bug population
97% 7 days after application and the population reached pretreatment level
27 days after application.

The second treatment applied by the grower on 7—-8 consisted of a combina-
tion of Carzol 0.75 1b + Comite 1.69 1lb + Lorsban 0.5 1b AI/acre., The Carzol
was applied to control lygus bugs, the Comite for spider mites and Lorsban to
control pea aphids. This combination reduced the lygus bug population 92%

4 days after application and held the population below treatment level for

25 days after application., The final treatment on 8-5 for the season was a
combination of Monitor 0.5 1b + Comite 1.69 1lb AI/acre. The lygus population
remained below treatment levels for 18 days when field monitoring was ter-
minated on 8-23,

The second experiment, Table 2, was established to evaluate treatments
for control of the spotted alfalfa aphid but data were also obtained on the
effects of the treatments on lygus bug populations, Sampling was done with
the D-Vac sampler.

0f the treatments shown in Table 2, Ammo 0.1 1b AIl/acre and Ammo 0.1 1b
AT/Acre + Thiodan 1.0 1b AI/acre reduced lygus bug populations 97% under pre-
treatment levels and provided effective control for 14 to 21 days. Mavrik
0.15 1b AT/acre and Pounce 0.2 1b AI/acre reduced lygus bug populations 91%
under pretreatment levels and resulted in control for approximately 14 days.

Methomyl 0.5 + Thiodan 1.0 1b AI/acre and Pounce 0.1 1b AI/acre + Thiodan
1.0 1b AI/acre reduced lygus bug populations approximately 84% and controlled
lygus bugs for 14 days.

Lygus bug study in Imperial County

During 1983 lygus bug populations were monitored at weekly intervals in
six alfalfa seed fields in Imperial County. This was a joint effort in which
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Pest Control Advisors and growers were provided with population data and they
in return provided information on insecticide treatments in the respective
fields. When the fields were mature, four 2-quart samples of seed pods were
hand stripped from plants in each field prior to commercial harvest. Samples
were hand threshed and lightly cleaned in a clipper seed cleaner. Four sub~
samples of seeds were examined from each of the threshed 2-quart samples, an
average of 1787 seeds were examined per field. The seeds were ex#mined for
seed chalcid damage, lygus bug and stink bug injury and for water damaged,
green and shriveled seeds., The results are presented in Table 3. Five
different insecticides (applied separately) and 5 insecticide combinations
were reported as having been used. The insecticides were Malathion®, Monitor®,
Di~Syston®, Carzol®, and Phosdrin®, The combinations were Carzol + Thiodan,
Malathion + Parathion + Methyl Parathion, Monitor + Methyl Parathion, Methyl
Parathion + Phosdrin, and Supracide + Carzol. The number of insecticide
applications per individual field ranged from 2 to 5.

In examining the data in Table 3 it appears that the treatments were
generally effective for approximately 14 days. Exceptions were noted in
Field #2 where a hatch of nymphs occurred within 4 to 8 days following
applications of Methyl Parathion combined with either Monitor or Phosdrin.

An application of Malathion (7-29) did not significantly reduce the lygus

bug population although a later application (8-4) was effective for about 8
days. 1In Field #5 an application of Di-Syston 15G, 6.5 1b AI/acre, did not
control lygus bugs and Phosdrin alone at 0.5 1b AI/acre did not substantially
reduce the lygus bug population.

Depending upon the individual field, treatment intervals generally ranged
from 8 to 28 days. Conditions varied among the fields but generally lygus

populations exceeded treatment levels of 8-10 bugs/sweep 14 to 20 days after
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application. Some high counts were recorded, i.e. 24, 17, 36, 22, 21, 28, 57,
and 48 bugs per sweep. Large numbers of adults in many instances accounted
for the high counts and apparently resulted from the mass movements of indi-
viduals from cut hay fields to nearby seed fields.

An analysis of seeds from the various filelds, with the exception of two
fields, showed moderate percentages of lygus bug damaged seed., The percentages
of lygus bug damaged seed for the six fields were 1.2, 10.4, 3.8, 5.0, 2.9 and
10.5, The overall average percentage of lygus damaged seed for the 6 fields
was 5.6. Percentages of seeds damaged by the seed chalcid for the 6 fields
were 0.4, 9.5, 3.0, 1.0, 1.2 and 2.0. The overall average of chalcid damaged
seeds for the 6 fields was 2.9%7

Yields of clean seed from these fields ranged from 124 lbs/acre to 482
lbs/acre. There did not appear to be any strong correlation between yields
and observed insect populations in these fields. Although insect damage
probably contributed to yleld reductions, it appeared that other factors
were major contributors to the yileld differences.

Hand stripped seed samples were taken prior to harvest from 9 additional
seed fields in Tmperial County. Percentages of lygus bug damaged seeds in
these fields ranged from 1.8 to 25.7 and averaged 6.9. The number of insec—
ticide applications in these fields ranged from 2 to 8 and averaged 4. Seed
vields from these fields ranged from 79 to 625 lbs of cleaned seed per acre
and averaged 419. Three of the low yielding fields (79, 124 and 337 lbs of
seed/acre) had high percentages of lygus bug damaged seed (25.7%, 10.4%, and
10.5%, respectively), but the data would indicate that it was likely that
other factors were also responsible for the low yilelds in these fields.

Aphids

Data on contrcl of aphids were obtained for all materials evaluated for
10



lygus bug control, In the full season lygus bug control experiment, Table 4,
the variety of alfalfa was Mesa Sirsa, highly resistant to the spotted alfalfa
aphid (SAA), but susceptible to the pea aphid. Although occasional SAA were
taken in samples, populations of this species did not develop in any of the
experimental plots. However, pea aphid populations were generally prevalent
throughout the experimental area. Following the first application of the
experimental insecticides for lygus bug control on 6-8, pea aphid populations
increased in all the treatments through July 12. Certain of the treatments
had much higher populations than others. Those in which very high populations
occurred were Vydate, Pounce, Ammo and Larvin. With the exception of Larvin,
35 days elapsed between the first and second applications of these materials
for lygus bug control. The severe increase in pea aphids occurred beginning
28 déys after the first application of these chemicals and reached high levels
35 days after treating. The long intervals between applications was probably
responsible for the high pea aphid populations. Pounce, Ammo and Vydate |
effectively reduced pea aphid populations when the second application was made
for lygus bug control.

Pea aphid populations were lowest in the plots treated with Pay Off and
Zectran. Monitor, Lorsban and Mavrik were also effective in controlling the
pea aphid.

One experiment was conducted to specifically evaluate aphicides. The
alfalfa variety used in this experiment was La Rocca, highly susceptible
to SAA, This experiment was begun on July 26 when moderate populations of
SAA were present, - The results of this experiment are presented in Table 5.
The aphicides evaluated were Ammo 0.1 1b AI/acre, Ammo 0.1 + Thiodan 1.0 1b
Al/acre, Mavrik 0.15 1b AI/acre, Pounce 0.1 1b Al/acre, Pounce 0.l + Thiodan

1.0 1b AI/acre, Pounce 0.2 1lb AI/acre, Methomyl 0.5 + Thiodan 1.0 1b Al/acre,
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Larvin 0.6 + Thiodan 1.0 1b AI/acre and Thiodan 1.0 1b AI/acre. Methomyl +
Thiodan was the standard treatment against which the other materials were
compared. It was also the treatment used by the grower to control the SAA
infestation in the field outside of the experiments.

In this experiment Methomyl + Thiodan appeared to be the most effective
of the materials tested for control of SAA. This combination was applied
twice in the experimental series, July 27 and August 17. Seven days after
the July 27 application SAA populations were 977 below pretreatment levels,
In the grower preogram and where the combination was used to retreat plots
where the experimental chemicals failed to control the SAA, the percent
reductions under pretreatment levels ranged from 92 to 97% 7 days after
application and, although SAA populations again increased, they remained
within tolerable levels for 21 days.

Pounce 0.2 1b Al/acre was applied 3 times, July 27, August 10 and August
24, The first application reduced the SAA population 93% under prettreatment
level. At 14 days the population was 337 under pretreatment level but required
retreatment, The second application of Pounce 0.2 1b AI/acre reduced the SAA
population 67% and thereafter the population continued downward. A third
application on August 24 reduced the SAA population 91%.

Pounce at 0,1 1b AI/acre was applied once in the experiment on July 27.
This treatment only reduced the SAA population 53% under prétreatment level
and the population exceeded the pretreatment level by 10-fold 14 days after
the application. Pounce 0.1 1b 4+ Thiodan 1.0 lb Al/acre was applied twice
on July 27 and August 17. This combination was more effective than Pounce
at 0.1 1b AI/acre alone. The combination reduced the SAA population 94%
under pretreatment level 7 days after application. However, the population

exceeded the pretreatment level 14 days after application and was retreated
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21 days after application. The second application was more effective than
the first reducing the population 96%, and it continued to hold at this level
for 14 days after application.

Ammo at 0.1 1b AI/acre was applied once on July 27. This material reduced
the SAA population approximately 74% under pretreatment levels but the popula-
tion increased rapidly and was approximately double the pretreatment level 14
days after application.

Ammo 0.1 + Thiodan 1.0 1b AI/acre was applied twice on July-27 and Auguét
17. The first application reduced the SAA population 927 under pretreatment
level 7 days after application. The population equalled the pretreatment
level 14 days after application and was approximately 5 times that of the
pretreatment level 21 days after application. The second application of the
Ammo-Thiodan combination on August 17 reduced the SAA population 93% 7 days
after application and the population was still 68% below pretreatment level
14 days after this application.

Mavrik 0.15 1b AI/acre was applied 3 times, July 27, August 10 and
August 24. SAA populations were reduced 71 and 74% under pretreatment levels
7 days after treatment with the first and second applications respectively.
Populations exceeded pretreatment levels 14 days after application and
required retreatment.

Larvin 0.6 + Thiodan 1.0 1b AI/acre was applied once on July 27. This
combination reduced the SAA population only 30% under pretreatment level 7
days after application and the population exceeded the pretreatment level
approximately 15-fold 14 days after application. Thiodan 1.0 1b Al/acre
applied alone dn August 10 reduced the SAA population only 5% 7 days after
application.

In summary, the Methomyl + Thiodan combination and Pounce 0.2 1b Al/acre
13



were the only materials that effectively controlled the SAA, The combining
of Thiodan with Pounce and Ammo resulted in better contrcol of SAA than either
Pounce or Ammo alone. Thiodan alone resulted in virtually no control of the
SAA.

Pea aphid populations were controlled with all of the aphicides evaluated
in this experiment. 1Initial population reductions 7 days after application
ranged from 95 to 100% and all the insecticides were effective for 14 to 21
days after application.

Spider Mites

Five compounds were evaluated in 1983 for control of spider mites on
seed alfalfa. These materials were Carzol®, Mitac®, Zectran®, Comite®, and
Monitor®., Data on acaricides were obtained in two experiments. The first,
Table 6, involved season-long trials with insecticides for lygus bug control.
Many of the insecticides used in this experiment were synthetic pyrethroid
compounds. It has been observed in past work that where synthetic pyrethroid
compounds were applied, spider mite populations often develop more rapidly
than in the absence of pyrethroids.

The first application of all insecticides in the season-long lygus bug
control experiment was made on 6-8. Spider mite populations were monitored
in pretreatment samples and at 7 and 14 days after the insecticides were
applied. On June 22, 15 days after the first insecticide application, Comite
1.69 ib ATl/acre was applied to the plots treated with Vydate, Pounce 0.1 1b
Al/acre, Pounce 0.2 1b Al/acre, Pay Off, Ammo, Larvin and Monitor. The data
presented in Table 6 show that with the exception of the Monitor treatment,
populations of active mites and and eggs greatly increased during the 14 day
period after application of the insecticides. Those treatments with the highest

spider mite population increases (active mites and eggs) over the 14 day period

14






