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Research on Insects Affecting

Seed Alfalfa 1981
0. G. Baconl, R. H. James2, L. R. Teuber3 and W. R. Sheesley?

Introduction

Research objectives for 1981 were to 1) investigate potential resistance
of alfalfa to lygus bugs, 2) investigate the effects of insecticides, Monitor®
(methamidophos) and Orthene® (acephate), on the susceptibility to aphids of
certain alfalfas supposedly resistant to the spotted alfalfa aphid, 3) study
the effects of spider mites on production of seed alfalfa and to establish
economic thresholds and 4) evaluate new insecticides, acaricides and cdm-
binations of these materials for control of iygus bugs, aphids and spider
mites. Surveys were conducted at harvest in 51 commercial alfalfa seed
fields in Fresno County to ascertain the percentages of seeds damaged by the |
alfalfa seed chalcid, lygus bugs and stink bugs.

We are awaiting the results of insecticide residue analyses from samples
taken in 1980 of seeds, sprouts from seeds, chaff, straw and green regrowth

following harvest,
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Davis.

4. Farm Advisor, University of California, Cooperative Extension Service,

Fresno County.



General Observations

Pest insect populations were generally Tow in San Joaquin Valley alfalfa
seed fields during 1981. Honey bee activity and pollination was higher than
in recent years which resulted in excellent seed yields. Blue alfalfa aphid
populations were not monitored in 1981 but did not damage seed crops in West
Fresno County.

Populations of the spotted alfalfa aphid appeared to be about as in 1980
with heavy populations occurring in certain fields planted to varieties sus-
ceptible to aphid attack. Lygus bug populations developed early with many
fields receiving treatments in late May and early June. The beet armyworm
occurred in certain seed fields on the west side of the San Joaquin Valley
but did not appear to cause significant damage. Stink bug populations were
assessed in 12 fields in the Firebaugh, Five Points and San Joaquin areas.
Populations were extremely low, with bugs being found in on1y'6 of the 12
fields. Populations of the consperse stink bug and Says stink bug were in the
ratio of approximately 2 to 1, respectively. Seed samples were hand stripped
from 51 alfalfa seed fields on the west side of Fresno County for analysis
of damage by the alfalfa seed chalcid., Although generally very low, chalcid
damage was higher than in 1980 and continued a trend of overall increased
damage starting in 1979. In 3 of the fields 11.2% to 13.0% of the seeds
were infested with seed chalcid.

Spider mite populations were generally low.

Evaluation of alfalfa introductions for potential resistance to lygus bugs

An evaluation was made during 1981 of 16 alfalfa entries in replicated
plantings on the Davis Campus for potential resistance to lygus bugs. Five
of the entries had shown low lygus bug populations in 1980 and were reevalu-

ated in 1981. The remainder of the entries were evaluated for potential lygus



bug resistance under Caiifornia conditions for the first time in 1981. Each
entry was planted in a single row 15 feet long. Rows were spaced 60 inches
apart and plots were separated by 5 foot alleys. Single row plantings of

3 commercial varieties, Vernal, Lahontan and CUF 101, were included in the
experiment for comparison. Each entry, including the commercial varieties,
was replicated 4 times. The entire experimental area was bordered with the
variety Moapa 69.

Three types of evaluations were made. Each entry was sampled for lygus
bugs by beating the top portion of plants over a white plastic pan 11" x 13"
(28 x 34 cm). Four such subsamples were taken in each 15' row. Adults and
nymphs were jarred into the pan but only the nymphs were counted. Adult lygus
bugs are strong fliers and move readily from plant to plant. Nymphs are con-
fined to the plants and it was believed that by considering only the nymph
population a gross determination could be made of lygus bug populations actually
developing on the various entries,

Evaluations were also made of the numbers of blasted buds on 10 randomly
selected stems from each replicate and a count was made of numbers of seed
pods on 10 randomly selected stems from each replicate.

The results of these studies are shown in Tables 1, 2 and 3. High lygus
bug populations developed on all alfalfa entries. Statistically fewer nymphs
occurred on entry 12, UCDS-A{L)», than on the other entries, Table 1, but it
was obvious that lygus bugs were able to establish populations on all entries.
In evaluating the percentages of blasted buds, Table 2, there were no statis-
tical differences aﬁong the entries. Entry 12, UCDS-A(L)2, which had the
lowest nymph population sustained one of the highest levels of blasted buds.

An evaluation of numbers of seed pods per entry, Table 3, showed

that Entry 12, UCDS-A(L)>, had the



Table 1 - Population of lygus bugs on the alfalfa entries in the UC Davis
lygus resistance screening plots. U.C. Davis, California, 1981.

No. 1ygus bug nymphs per foot of rowl

Entry Numbersl SampTing dates Mean3
July 13 July 20 Juty 27
12 UCDS-A(L)s 3.2 3.9 6.4 4.5 a
13 Lahontan 5.6 6.2 6.8 6.2 b
7 Ly-265 5.7 6.8 8.3 6.9 bc
18  UCNE-A(H)oReno 6.3 7.8 6.9 7.0 bc
15 CUF 101 5.6 6.9 9.0 7.2 bed
5 73-178 6.8 6.8 8.1 7.2 bed
19 UCNE-A(L)2Reno 5.5 7.6 8.7 7.3 bed
11 UCDS-A(H}7 6.4 6.3 9.3 7.3 bed
8 Ly 42.2 5.7 8.2 8.2 7.4 bcd
17 3399552 (inter) 6.1 7.6 8.6 7.4 bed
1 173739 6.8 7.5 8.1 7.5 bed
10 Ly LAB-17 6.1 8.4 8.9 7.8 bcde
14 Vernal 7.9 9.8 5.8 7.8 bcde
3 311455 7.0 8.6 8.8 8.1 bcde
16 Caliverde 65 (HSY) 6.9 9.9 8.7 8.5 cde
6 Ly-97 7.4 10.7 9.0 9.0 de
2 286360 8.6 8.8 10.8 9.4 e
4 399551 9.8 10.5 8.6 9.6 ef
9 73-149 10.6 11.2 12.0 11.3 f

1 plot size: 15 ft rows with 5 ft alleys and 60 inch spacing between rows. Each
entry was replicated 4 times.

2 4.one foot beating pan samples per replication on each sampling date.

3 Means followed by the same letter are not significantly different at the 1% leve)
of probability by Duncan's multiple range test,



Table 2 - Percent of blasted buds on alfalfa entries in the UC Davis lyqus
resistance screening plots. U.C. Davis, California, 1981.

Percent blasted buds per 10 stems?

Entry Numbers! Replications
T 2 3 g Mean3
12 UCDS-A{L)9 19.3 23.2 61.8 30.7 33.8
13 Lahontan 41.8 38.8 24.5 54.0 | 39.8
7 Ly-265 8.6 4.8 15,7 41.1 17.6
18  UCNE-A{H)oReno 37.8 4.8 67.7 43.4 38.4
15  CUF 101 35.5 17.7 36.5 55.9 36.4
5 73-178 42.3 30.1 18.1 20.2 27.7
19  UCNE-A{L)oReno 16.4 12.4 27.9 11.9 o 17.2
11 UCDS-A(H)» 26.2 14.4 32.1 9.9 20.7
8 Ly 42-2 9.5 48.1 49.4 17.5 31.1
17 3399552 48.2 37.6 18.2 18.5 30.6
1 173739 40.5 25.4 39.2 52,2 39.3
10 Ly LAB-17 2.8 414 19.1 16.8 20.0
14 Vernal - 19.6 31.1 15.4 21.8 21.9
3 311455 | 37.2 8.2 28.9 32.3 26.7
16 Caliverde 65 (HSY) 32.2 15.4 28.8 55.6 33.0
6 Ly-97 17.2 7.0 18.4 43.0 21.4
2 286360 35.6 10.3 21.7 22.0 22.4
4 399551 51.5 25.8 37.3 14.0 32.2

9 73-149 4.3 30.3 18.5 24.3 19.4

1 plot size: 15 ft rows with 5 ft alleys and 60 inch spacing between rows. Each
entry was replicated 4 times.

210 randomly selected stems from each replicate were collected and examined in the
laboratory.

3 None of the means are significantly different at the 5% level of an F distribution
test.



Table 3 - Number of seed pods on alfalfa entries in the UC Davis lygus bug
resistance screening plots. U.C. Davis, California, 1981,

No. of seed pods per 10 stems?

Entry Numbersl Replications
1 2 3 4 Mean3
12 UCDS-A(L)2 0 6 0 10 4.0 a
13 Lahontan 20 22 36 29 26.8 b
7 Ly-265 22 52 50 35 39.8 b
18 UCNE-A(H)oReno 43 23 11 26 25.8 b
15 CUF 101 45 23 2 25 23.8 b
5 73-178 6 22 42 80 37.5 b
19  UCNE-A{L)pReno 11 28 18 24 20.3 b
11 UCDS-A(H) 18 83 28 30 39.8 b
8 Ly 42-2 39 35 9 84 31.8 b
17 3399552 0 15 29 67 27.8 b
1 173739 8 18 53 28 28.0 b
10 Ly LAB-17 a1 21 23 32 29.3 b
14  Vernal 5 22 17 49 23.3 b
3 311455 39 35 56 34 41.0 b
16 Caliverde 65 (HSY) 7 27 31 49 28.5 b
6 Ly-97 36 143 20 19 54.5 b
2 286360 22 17 35 49 30.8 b
4 399551 9 38 27 54 32.0 b
9 73-149 33 75 121 111 85.0 b

1 plot size: 15 ft rows with 5 ft alleys and 60 inch spacing between rows. Each
entry was replicated 4 times.

2 10 randomly selected stems from each replicate were collected and examined in the
laboratory.

3 Means followed by the same letter are not significantly different at the 5% Tevel
of probability by Duncan's multiple range test.
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fewest pods per 10 stems even though the smallest nymph populations occurred
on this entry. 1In summary, there were no indications of resistance to 1yqus
bugs among the entries tested and there were no differences between the

numbered entries and the commercial varieties, Vernal, Lahontan and CUF 101.

Effects of Monitor (methamidophos) and Orthene (acephate) on resistance of

alfalfas to the spotted alfalfa aphid

During 1981 a graduate student, Curtis Powell, completed a Master's degree
thesis on "Plant-mediated effects on survival and fecundity of the spotted

alfalfa aphid (Therioaphis trifolii Monell) on aphid-resistant alfalfa treated

with two organophosphate insecticides.” Experiments were performed to deter-
mine the effects of Monitor and Orthene on alfalfas supposedly resistant to
the spotted aifalfa aphid. It was found that survival and reproduction of
aphids on resistant varieties treated with Monitor were significantly higher
than on those same varieties left untreated. Treatment with Orthene resulted
in even greater aphid survival and reproduction than did the Monitor treatment.
An experiment was conducted in which adult spotted alfalfa aphids were trans-
ferred from treated to untreated resistant plants. It was observed that the
reproductive rate of the aphids was dependent on the plant upon which they
were currently feeding, that is, there was no carry-over effect within the
aphids from the treated to the untreated plants. This suggests that Monitor
and Orthene affect the plant and not the aphid.

Mr. Powell is continuing his research to determine the mechanism(s) by
which Monitor and Orthene affect resistance to the spotted alfalfa aphid.
During the summer of 1981, foliage samples were collected from plots of treated
and untreated seed alfalfa grown in the field at U.C. Davis. These samples
will be chemically analyzed to determine differences between them. It is

hoped that these experiments will provide information on how environmental



factors, such as pesticide applications, affect insect-host plant relations.

Insecticide evaluation experiments

During 1981, 3 separate experiments were conducted in which 12 insecti-
cides and 12 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 4, 5 and 6.
The following insecticides and combinations were evaluated for control of
lygus bugs. Monitor®, Pounce®, Pydrin®, Cymbush®, Ammo®, Pay 0ff®, Advantage®,
Nudrin®, Carzol®, Pounce + Plictran®, Pounce + Comite®, Pydrin + Plictran,
Pydrin + Comite, Cymbush + Plictran, Cymbush + Comite, Ammo + Comite, Pay Off
+ Comite, Advantage + Comite, Thiodan + Nudrin. Plictran and Comite were
included in the combinations to control spider mites. The Thiodan + Nudrin
combination was applied to control the spotted alfalfa aphid, but was also
evaluated for lygus bug control. The materials were all applied as foliar
sprays by aircraft in early morning prior to 5:00 a.m.

The experiment shown in Tables 4 and 5 represents season-long programs
with the various materials to control lygus bugs. The alfalfa variety used
in this experiment (CW-8) was resistant to the spotted alfalfa aphid. The
entire field was treated with a lygus bug clean up spray of Monitor, 0.5 1b.
Al/acre on June 2. On June 19 either Plictran or Comite was applied to the
experimental plot areas to control spider mites. Considering 8-10 lygus bugs
per sweep as the recommended treatment level, the first application of Monitor

(6-2) followed by Plictran or Comite (6-19) controlled lygus bugs for 28 days.



In the full season Monitor evaluation plot the second application (7-1) at

0.5 1b. Al/acre held lygus bug populations below pretreatment levels for 14
days. The third application (7-15) controlled lygus bugs for 21 days and the
fourth application (8-5) gave excellent control for 14 days at which time the
experiment was terminated. Monitor consistently reduced lygus bug populations
91% to 96% under pretreatment levels 7 days after application. In this program
a total of 4 applications of Monitor at 0.5 1b, Al/acre per application pro-
vided full season control of 1ygus bugs.

Pounce was applied at 2 rates, 0.2 and 0.15 1b. Al/acre beginning on (7-1).
Three applications were made at each dosage rate. At 7 days after the first
application, 1ygus bug populations were reduced 82% and 97% under pretreatment
levels for the 0.2 and 0.15 1b. Al/acre rates, respectively. With Sdbsequent
applications, 7 day post-treatﬁent population reductions ranged from 24% to
55% for the 0.2 1b. Al/acre rate and 33% to 80% for the 0.15 1b. Al/acre rate.
In no instance did Pounce hold lygus bug populations below pretreatment levels
for more than 14 days. There were no differences in longevity of control
between the 2 treatment rates., A tota1 of 5 applications Qere required to
control 1ygus bugs in the plots treated with Pounce which included 2 applica-
tions of Monitor (6-2 and 8-5).

In a second experiment, Table 6, Pounce was applied (8-19) at 2 rates,
0.20 1b. Al/acre and 0.10 1b, Al/acre. These treatments could only be evalu-
ated for 6 days before the grower applied desiccants in preparation for harvest.
At this time populations had only been reduced 73% and 69% under pretreatment
levels by the 0.2 and 0.1 1b, Al/acre application rates, respectively.

Pydrin was applied at 2 rates, 0,20 and 0.10 1b. Al/acre beginning on
(7-1). Three applications were made at each dosage rate, At 7 days after

the first application lygqus bug populations were reduced 85% and 97% under



pretreatment levels for the 0.20 and 0.10 1b. Al/acre rates, respectively.
With subsequent applications, 7 day post-treatment population reductions
ranged from 0 to 72% for the 0.2 1b. Al/acre rate and 0 for the 0.10 1b.
Al/acre rate. In most instances Pydrin did not hold populations below pre-
treatment levels for more than 14 days at the 0.2 Tb. Al/acre rate and not
more than 7 days at 0.10 Tb. Al/acre. A total of 5 insecticide applications
were required in the full season experiment to control lygus bugs in plots
treated with Pydrin which included 2 applications of Monitor, one at the
beginning of the season and one at the end.

Cymbush (cypermethrin) was applied at 2 rates, 0.12 and 0.06 1b. Al/acre,
beginning on {7-1). Two applications were made at each dosage rate, At 7
days after the first application lygus bug populations were reduced 96% and
99% under pretreatment levels for the 0.12 and 0.06 1b. Al/acre rates, respec-
tively. Lygus populations did not exceed economic levels for periods ranging
from 14 to 28 days after treatments were applied. There did not appear to be
any significant differences in effectiveness between the 2 application rates.
A total of 4 insecticide applications were required in the full season exper-
iments to control lygus bugs in the plots treated with Cymbush which included
2 applications of Monitor on (6-2) and (8-12).

In a second experiment, Table 6, Cymbush was applied (8-19) at 0.12 1b.
Al/acre. An evaluation of this treatment 6 days after application did not
indicate any reduction in the lygus population which was already low.

Ammo, which is also cypermethrin but under development by FMC Corporation,
was applied at 0.10 1b. Al/acre beginning on (7-1). Two applications were made
(7-1) and (7-29). This material performed about as effectively as Cymbush,
holding lygus bug populations below economic levels for 14 to 28 days after

application. A total of 4 insecticide applications were required in the full
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season experiment with Ammo to control lygus bugs including 2 Monitor treat-
ments on (6-2) and (8-12).

Pay Off was applied 3 times at 0.06 1b. Al/acre per application beginning
on (7-1). Seven days following the first application 1ygus bug populations
were reduced approximately 90% under pretreatment levels. At 14 days popula-
tions exceeded pretreatment Tevels and economic levels. Subsequent applica-
tions of Pay Off resulted in population reductions of 37% and 54% seven days
after application. Pay Off did not appear to be effective for more than about
7 days after application, Five insecticide applications were required in the
full season experiment with Pay Off to control lygus bug§ including 2 Monitor
treatments on (6-2) and (8-12).

In a second experiment, Table 6, Pay'Off was applied on (8-19) at 0.06
1b. Al/acre. This treatment did not result in any reduction of the lygus
bug population when evaluated 6 days after application.

Advantage was applied once in the full season experiment to control lygus
bugs at 0.5 1b. AI/acre. This treatment resulted in a reduction of approx-
imately 58% under pretreatment levels 7 days after application. At 14 days
the lygus bug population exceeded the pretreatment level and was about 2 times
higher than the recommended economic level. In a second experiment, Table 6,
Advantage was again applied at 0.50 1b, Al/acre on (8-19). When evaluated 6
days after treatment, the lygus bug population was approximately 78% under pre-
treatment level. No further evaluations could be made in this experiment
because of impending harvest.

Nudrin was applied once at 0.75 1b. Al/acre and resulted in a population
reduction of 61% under pretreatment levels 7 days after application.

Carzol was applied once on (7-1) at 0.75 1b. Al/acre. This treatment

resulted in a population reduction of 85% under pretreatment level 7 days
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after application. The lygus bug population remained below pretreatment and
economic levels for 14 days but exceeded both levels 21 days after treatment.

A Thiodan + Nudrin combination at 1.0 + 0.5 1b. Al/acre, respectively,
was applied on (8-19). Two 5 acre plots were treated with this combination,
Table 6. These treatments could not be evaluated beyond 6 days after appli-
cation but they resuited in lygus bug population reductions of 86% and 88%
under pretreatment levels.

Aphids

Data on control of aphids were obtained for all materials evaluated for
lygus bug control. 1In one of the lygus bug experiments, Table 7, the variety
of alfalfa was CW-8, highly resistant to the spotted alfalfa aphid. Thus
although data were recorded in this experiment, spotted alfalfa aphids were
so few that little information was obtained concerning the effects of the
insecticides on SAA populations in these trials. The pea aphid was also
present in such low numbers that 1ittle information could be obtained con-
cerning the effects of the insecticides on this species.

One experiment was conducted to specifically evaluate aphicides. The
alfalfa variety used in this experiment was Williamsburg, highly susceptible
to the spotted alfalfa aphid. This experiment was initially begun on July 8
but the experimental area accidentally received an application of Lorsban
0.5 1b. Al/acre + Carzol 0.75 1b. Al/acre on July 13 when the remainder of
the field was treated to control lygus bugs and aphids. As a result, the
experiment was delayed until August 19 when SAA populations had again reached
high levels in the field. The aphicides were applied but, because of the
grower's desire to apply desiccants in preparation for an early harvest, only
one evaluation was made 6 days after treatment. The results of this experi-

ment are presented in Table 8. All of the insecticides were effective in
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reducing populatioﬁs of the spotted alfalfa aphid and there did not appear to
be significant differences among the materials. Percent population reductions
over pretreatment counts 6 days after application were: Thiodan + Nudrin 1.0 +
0.5 1b. Al/acre, 98.9, 98.0; Pounce 0.2 1b. Al/acre, 99.7; Pounce 0.15 1b. Al/
acre, 99.5; Advantage 0.50 1b. Al/acre, 99.1; Pay Off 0.06 1b. Al/acre, 98.0;
Cymbush 0,12 1b. Al/acre, 96.2. Further information should be obtained on the
effectiveness of these materials over longer periods of time.

Spider Mites

Four acaricides were evaluated in 1981 for control of spider mites on seed
alfalfa. These materials were Plictran®, Comite®, UC 55248 and Carzol®. The
acaricides were either applied following an insecticide application or in specific
acaricide-insecticide combinations. Data on acaricides were obtained in two
experiments. The first, Table 9, involved season-long trials with insecticides
for lygus bug control. On June 19, following an early season clean up treatment
of Monitor (6-2), all experimental plots were treated with either Plictran 0.75
'b. Al/acre or Comite 1.69 1b. Al/acre. It has been observed in past work that
where synthetic pyrethroid compounds were applied, spider mite populations often
develop more rapidly thah in the absence of the pyrethroids. To prevent possible
spider mite populations from affecting the lygus bug experiments, the synthetic
pyrethroids, when applied for the first time, were combined with either Plictran
or Comite. Thus these plots received two applications of the acaricides during
the season. Plots treated with Monitor or Carzol in this experiment did not
receive the second acaricide application in combination. The first application
of Comite (6-19) following Monitor (6-2) appeared to be very slow in reducing
spider mite and egg populations. The second application of Comite in combina-
tion with the pyrethroids (7-1) resulted in significant mite and egg population

reductions and the populations remained extremely low for the rest of the season.
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Plictran in this experiment appeared to provide a more rapid initial
reduction of spider mite populations and, whether it was used alone or in
combination, held spider mite populations to very low levels for the remainder
of the season. There did not appear to be significant differences in the
degree of control obtained with either of these acaricides. It would appear
that an application of either Plictran or Comite early in the season, perhaps
in combination with the first lygus bug treatment, would control spider mites
for the remainder of the season.

In a second experiment, Table 10, Plictran 0.75 1b. Al/acre, UC 55248
0.50 1b, Al/acre and Comite 1.64 1b. Al/acre were applied {7-1) in combination
with Carzol 0.75 1b. AI/acre. The combination was necessary because lygus bug
populations were high and it was believed that Carzol would have less effect
on spider mites than other insecticides. Carzol was also applied alone in
this experiment as a control.

For 21 days after the application of the acaricide-Carzol combinations, no
other insecticides were applied. After this time two applications of Monitor
0.5 Tb. Al/acre were applied (7-22) and (8-5) to control lygus bugs. The plots
were sampled each week for 8 weeks after treatment. Plictran and Comite in
this experiment were both highly effective in reducing populations of spider
mites and eggs, and populations were extremely low for the remainder of the
season. UC 55248 appeared to be less effective than any of the other acaricides.
Spider mite and egg populations had become well established 21 days after treat-
ment and, although exhibiting fluctuations due to subsequent applications of
Monitor, remained at moderately high levels for the rest of the season. Carzol
alone was perhaps slightly more effective than UC 55248. Spider mite and egg
populations were reestablished within 21 days after application and continued to

maintain moderate populations for the remainder of the season.
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