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Research on Insects Affecting Seed Alfalfa 1973

2 . 3 3
0. G. Baconl, B. Sheesley , W. D. Riley and R. H. James

Intreoduction

This progress report summarizes research on insects affecting seed
alfalfa conducted in Fresno County during 1973. It is our desire to fully
inform seed growers and agribusiness cooperators of the research conducted
with their generous and much appreciated support.

The contents of this summary should not be interpreted as recommendations

of the University of California. Insect contrel recommendations are
published by the University of California and can be obtained free of
charge from the Farm and Home Advisors Office.

Common and/or manufacturer's names of insecticides are used in this
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.
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The common and/or manufacturer's names of insecticides mentioned in
this report are as follows:

Carzol® Pirimor®

Dibrom @ Temik 10G®
dimethoate TEPP

Dursban® ‘ Thiodan®
Lannate® Toxaphene®
Meta-Systox-R® UniRoyal K840
Methyl Parathion® Vydate®

Discussion of 1973 Research Results

Research was continued on the control of lygus bugs, aphids and
spider mites and on the biology and population dynamics of the consperse
stink bug and other insects affecting seed alfalfa. During 1973, five
separate experiments were conducted in which eight insecticides and four
insecticide combinations were evaluated for control of lygus bugs and the
spotted alfalfa aphid. Detailed biological studies were conducted in
several commercial seed fields. Although data were obtained on several
insect species in each of the individual experiments the results are
categorized and reported according to species rather than by individual
experiment.

Lygus bugs

Six insecticides and four insecticide combinations were evaluated
for control of lygus bugs in four separate experiments. The insecticides
and combinations applied as foliar sprays by aircraft were Carzol®,
Vydate®, Lannate®, Dursban®, UniRoyal K840, Carzol + Thiodan, Carzol +

Vydate, Carzol + TEPP, and Carzol + UniRoyal K840. Temik was applied to



the soil as a granular formulation with a commercial shank applicator.
The following briefly summarizes the results obtained with each of the
matérials in controlling lygus bugs.

Carzol applied at 0.5 lb. active ingredient per acre effectively
controlled lygus bugs for l4+ days. As in experimepts conducted in
previous years, the use of Carzol alone stimulated increases
in populations of the spotted alfalfa aphid. Vydate at 0.75 1b. AI/A
resulted in excellent lygus bug control for approximately 21 days following.
Aapplication. Lygus bug control with Lannate at 0.75 1b. AI/A was approxi-
mately equal to that obtained with Carzol, and was effective for about 14
days. A second application of Lannate to the original plot was about as
effective as the first. Dursban was not highly effective in controlling
lygqus bugs at rates of 0.5 and 1.0 1lb. AI/A. Better results were obtained
with the 1.0 1b. than with the 0.5 lb. rate but control was inadequate at
the 1.0 1lb. rate. Second applications of Dursban to the two plots at
the original rates were not as effective as the first. These results
with Dursban conflict with data obtained in 1972 when this material
appeared to give excellent control of lygus bugs. UniRoyal X840 at 0.5 1b.
AI/A appeared to have little or no controlling effect on lygus bug popu-
lations. Bug numbers were not reduced and populations increased
substantially each week for two weeks following application. This was not
unexpected for this material is a specific aphicide and does not appear
to affect other insect species.

Because of aphid problems arising from the use of Carzol, combinations
of Carzol 0.5 1lb. AI/A with Vydate 0.75 lb. AI/A, TEPP 1.0 ib. AI/A,

Thicdan 1.0 1b. AI/A, and UniRoyal K840 0.5 lb. AI/A were evaluated for



both lygus bug and aphid control. This experiment was conducted late in
the seagson (mid August) and poor lygus bug control was cbtained with Carzol
in combiﬁation with TEPP, Thiodan and UniRoyal K840. Excellent control
was obtained with the Carzol-Vydate combination but the active agent
appeared to be the Vydate for there was no difference between the results
obtained with the combination and a plot treated with Vydate alone at
0.75 lb. AI/A.

An experiment was conducted to evaluate the timing and repeated
applications of a combination of Carzol 0.5 lb. AI/A + Thicdan 1.0 1b.
AI/A for lygus bug control. Two 10 acre plots were utilized. After the
initial treatment of both plots (June 5) one was to be retreated when total
lygus bug counts (adults + nymphs) reached 6.bugs per sweep and the other
when counts reached 12 bugs per sweep. These plots were designated A and B
respectively. Because of travel schedules and the inability to predict
lygus bug hatchés it was difficult to adhere strictly to the predetermined
treatment levels. During the season~long experiment the counts on two
occasions in plot A (6 bugs/sweep) exceeded the predetermined 6 bug level
before a treatment could be applied. On one occasion a level of 8.9
bugs per sweep occurred and on another the count reached 14.6 bugs per
sweep. In Plot B similar problems occurred with counts on two occasions
going as high as 16.1 and 16.8 before applications could be made. Plot A
received 4 applications during the entire season ranging from 13 to
21 days apart. Plot B received 3 applications ranging from 27 to
34 days apart. Yield data were not taken at harvest in the two
plots but six 2-quart samples of seed pods were hand stripped from
each plot prior to harvest. Samples were hand threshed and lightly

cleaned in a clipper seed cleaner. The seeds were then examined for



lygus bug injury, seed chalcid, stink bug and other damage. The
percentage of good seeds in Plot A was 96.9 and in plot B 95,5, Seeds
showing lygus bug injury in plot A (4 applications) represented 2.3% and
in plot B (3 applications) 4.1% of the total seeds examined. Seeds
damaged from other causes represented less than 1% in both treatments.

Temik was applied as 10% granules to the scil at a rate of. 3.0 1lbs.
active ingredient per acre. Two methods of placement were used. In one
2 acre plot (Temik A) the granules were injected through two shanks 14
inches apart in every other furrow. 1In the other 2 acre plot (Temik B)
two shanks were used per row 9 inches on each side of the plant row and
approximately 6 inches deep. These plots did not receive any further
insecticide treatments until after the experiment was terminated on August 15.
The remainder of the field, approximately 6 acres, served as a check and
did not receive any insecticide treatments until after August 15. Lygus
bug control was poor in this experiment. The lygus bug populations in
all treatments including the check dropped for a two week period after
application of the Temik. Thereafter populations increased reaching
pretreatment levels 27 to 30 days after treatment. Although lygus bug
populatidns in the Temik plots 27 days after treatment were lower than in
the check they were far above economic levels. Population peaks occurred
from July 11 to 25 with total lygus counts (adults and nymphs) in the
check ranging from approximately 126 to 147 bugs per sweep.

Although poor control was obtained with the Temik much valuable
information was obtained in this experiment, especially in the large
untreated check, relative to lygus bug population trends, and the
populations of the entire complex of insects normally found to occur in the

environment of untreated alfalfa seed fields. Although the generations of



lygus bugs overlapped the data obtained would indicate the presence of

three generations. The first generation, consisting of adults and first and
second instar nymphs, was well underway when the study began on May 15.

This generation reached peak numbers on May 31. ‘The second generation
reached peak numbers July 11-18. Although populations declined in early
August, there was evidence on August 15, when the study was terminated,

that a third generation was buildiﬂg that would probably peak in early
September. Adults maturing in mid to late September are known to undergo a
brief reproductive diapause before entering the overwintering phase.

The very high populations of lygus bugs encountered in this study
caused extreme damage to developing budsthat virtually eliminated all seed
production in the check area. Four samples of the few seed pods produced
were hand stripped from plants in each plet. These were hand threshed and
lightly cleaned in a clipper seed cleaner. The seeds were then examined
for lygus bug injury, seed chalcid, stink bug and other damage. ‘The
pércentage of good seeds in the check was 44.2% and in the Temik plots
A and B, 34.4% and 40.3% respectively of the total seeds examined.

Aphids

Data on control of aphids were obtained for all materials evaluated
for lygus bug control. In addition, two separate experiments were conducted
to evaluate the effectiveness of several new specific aphicides and Carzol +
aphicide combinations for control of the spotted alfalfa aphid. Of the
materials evaluated the most effective in controlling the spotted alfalfa aphid
were Dursban and UniRoyal K840, In the lygus bug experiments, Lannate
appeared to suppress the spotted alfalfa aphid populations. The aphids
did not increase substantially above the relatively low pre treatment
levels after the application of Lannate. Vydate also appeared to have

a suppressing effect on the aphid populations although not as strong as
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that observed with Lannate., The use of Carzol alone, ag in previous
years, resulted in rapid and large increases in spotted alfalfa aphid
populations. Combining Thiodan 1.0 lb. AI/A with Carzol 0.5 1lb. AI/A
appeared to suppress the spotted alfalfa aphid in early season applications.
However, this combination used later in the season, during late July and
August, did not result in effective control of the spotted alfalfa aphid.
In the treatment timing experiment for lygus bug control mentioned
earlier, Carzol + Thiodan was not highly effective in suppressing
Vspotted alfalfa aphid populations. Aphid populations, although moderately
high, were lower in plot B treated on a 13 to 21 day schedule (6 lygus per
sweep) than in plot A treated on a 27 to 34 day schedule (12 lygus per
sweep). Despite the treatments in both plots spotted alfalfa aphid popula-
tions increased each week reaching sufficient levels by July 25 to cause
stickiness of_the plants. An application of TEPP, 1 1b. AI/R at this
time was not highly effective and an additional application of Carzol +
Thiodan on Bugust 1 and August 8 to plets A2 and B respectively did not
prevent the aphid populationé from reaching extremely high levels.

In the special aphid control experiments Thiodan at 1.0 1lb. AI/A
and a combination of Carzol 0.5 1lb. AI/A + Thiodan 1.0 1b. AI/A did not
control the spotted alfalfa aphid. Combinations of TEPP 1.0 1bL. AI/A +
Carzol 0.5 lb. AI/A, and Vydate 0.75 lb. AI/A + Carzol 0.5 lb. AI/A held
aphid populations below pre treatment levels for approximately 2 weeks.
UniRoyal K840, 0.5 lb. AI/AR and a combination of Carzol 0.5 lb. AI/A +
UniRoyal K840 0.5 1b. AI/A were highly effective in reducing spotted
alfalfa aphid populations and the treatments were effective for approximately

20 days after application.



A new aphicide, Pirimor (Pirimicarb) at rates of 1.0 1lb. AI/A and
0.5 1b. AI/A did not control the spotted alfalfa aphid.

It was difficult to evaluate the effectiveness of Temik applied to the
spil as a control for the spotted alfalfa aphid. Very low aphid populations
occurred in the check as well as the treated areas for approximately
33 days after treating. Thereafter populations increased rapidly in both
treatments and the check although the population increases in the Temik
plots were somewhat less than in the check for 50 to 60 days after
treatment. The spotted alfalfa aphid infestation became extremely severe -
in this experiment resulting in heavy deposits of honeydew and loss of
lower leaves on the plants. The aphid population reached a peak on
August 8.

Spider Mites

The effects of insecticide applications on spider mite populations
were evaluated in three experiments.

Carzol applications and the Carzol-Thiodan combination generally
resulted in excellent control of spider mites. While mites could be
found in the Carzol plots the numbers were very low after treatment and
they remained low for periods of 20 days or more. Repeated applications
of Carzol + Thiodan in the insecticide timing experiment for lygus bug
control held mite populations to very low levels.

Lannate, as applied for lygus bug control, resulted in increased
populations of mites and mite eggs. A second application of Lannate
accelerated the population increase.

Vydate did not control mites. A second application of Vydate over
the first resulted in increased numbers of mites and eggs but the increases

were not as great as those observed with Lannate.



Durskan at 1.0 1lb. AI/A reduced mite populations by approximately
50%, and there were no significant population increases for 14 days after
application. Dursban at 0.5 1lb, AI/A had little effect in reducing the

‘'mite populations but did not appear to stimulate increases.

Spider mite populations were too low to make significant evaluations
in the experiment where Temik was applied to the soil. Populations were
low in the check as well as the treatments and they remained low in all
areas throughout the duration of the experiment (69 days).

Consperse stink bug

Stink bug populations were monitored in five alfalfa seed fields on the
west side of the San Joaquin Valley from May 15 to September 4. Populations
were sampled at weekly intervals by using the "beating pan" technique
developed in 1971 where five pan samples (25 row feet) were examined in
each field on each sampling date. Generally very low populations were
encountered in alfalfa seed fields during the entire 1973 crop season.
Populations were suffiqiently high to obtain data on seasonal population
trends and to again ccrrelate population levels with seed damage. Although
populations were lower than in 1971 and 1972 the population trends were
similar. As was observed in previous years, two generations of the stink
bug occurred. Nymphs of the first generation (all second instars) were
observed in 3 of the survey fields on May 15, 1973 when the study was
begun. This coincided almost exactly with the appearance of early iﬁstar
nymphs in 1272 when the first were observed on May 1l7.

Nymphs of the second generation began to appear on July 10 which
coincided very closely with their appearance in 1971 and 1972 which was
noted on ﬁuly & and 5 respectively. As was obéerved in previous years the
second generation was much larger than the first and reached population

peaks in the various fields from July 24 through August 21.
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As in previous years seed samples were hand harvested from each of
the survey fields just prior to commercial harvest. The samples were taken
from restricted locations in the fields where the stink bug counts had
actually been made during the season. Seed from these samples were examined
for sucking insect damage and other injuries. Damage attributed tc the
stink bug was in keeping with the low populations observed in the sampling
areas and ranged from 0.14% to 0.53% averaging approximately 0.35%.

Because of the generally low stink bug populations in seed alfalfa fields
no experiments were conducted with insecticides for their control. The
populations were not sufficiently high over large enough areas to permit
adequate insecticide evaluations. Stink bug numbers were extremely low
in crops and areas bordering alfalfa seed fields; as a result no attempt
cother than general cbservations was made to investigate stink bug populations

in these areas.

Effects of Insecticides on Beneficial Insect Species

In each of the lygus bug and aphid control experiments, data were
obtained on the effects of the various insecticides on 8 or 9 groups of
predatory arthropods. Much data were gathered and it is difficult to
generalizé,but it woﬁld appear that the materials having the least
detrimental effects on these beneficial forms were the sprays of UniRoyal
K840, Pirimor and the granular formulation of Temik. These insecticides
were also the least effective in controlling lygus bugs. 2all of the other
insecticides resulted in drastic reductions of the predatory species.
Spiders appeared to be somewhat less affected by the sprays than the
insect species,but repeated applications of Carzol + Thiodan virtually

eliminated the spiders as well as the other beneficial species.
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The opportunity occurred to study populations of Predatory arthropods
in the absence of insecticides in the 6 acre untreated check associated
with the Temik experiment. The species were sampled with a D-Vac suction
machine at weekly intervals from May 15 to August 15. The collections
were placed in Berlese separatory funnels to remove the insects from
plant debris taken in the samples. The insects were then counted and
recorded. The feollowing groups of insects were recorded as to numbers of
adults and larvae or nymphs: lacewings, Orius (minute priate bugs), Nabis
(damsel bugs), Geocoris (big eyed bugs), Colleps beetles, Coccinellid
beetles (lady beetles), Syrphid flies, parésitic wasps and spiders. The
populations of each group occurring over the season are shown in graphs
accompanying this report.

Predators occurring in the largest numbers throughout the period were

Orius and Nabis. Lady beetles and Syrphid flies were extremely abundant

at the beginning of the study in mid-May. The lady beetles virtually
disappeared by mid June and remained low until about August 1 when larval
populations began to increase. The syrphid fly population consisted‘entirely
of adults and they disappeared about the last week in May.

Tt is interesting to note that although insecticides wére not applied
to the check area the predators and parasites were unable to cope with
the lygus bug and spotted alfalfa aphid populations. These pest insects

devastated the field.
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Lygus bug populations in seed alfalfa plots treated with insecticide sprays
applied by aircraft.
John Nakamura, Firebaugh, California, 1973.
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Treatment 1/ Number of lygus bugs

Days

AL/ after per sweep 3/

Insecticide 2/ Acre application 3/ Adults Nymphs Total
Lb

Pre 13.7 26.6 40.2
1 2.9 3.9 6.8
3 wet wet wet
Dursban 0.5 7 5.1 5.2 10.3
14 6.3 19.3 25.6
6 3.0 24.3 27.3

Plot size: each treatment 5 acres (l65' x 1320').

e

2/ Sprays applied at 10 GPA. Carzol was a 92% soluble powder while others
were emulsifiable concentrates. All plots were treated June 5 from
4:15 to 5:45 A.M. The Lannate and the two Dursban plots were
retreated June 20 from 4:30 to 5:00 A.M, 'The Vydate plot was retreated
June 27 from 4:15 to 4:20 A.M. ‘

3/ Pretreatment counts were made June 4.

4/ Average of 18 sweeps per treatment on each sampling date.
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Lygus bug populations in seed alfalfa plots treated with insecticide
sprays applied by aircraft.
John Nakamura, Firebaugh, California, 1973.

Treatment 1/ Number of lygus bug per 50 D-Vac samples 4/

Days after
AI/ application Nymphal Instars Adults
- Adults
Insecticide 3/ Acre 3/ 1 5 3 4 5 Total &
Lb Nymphs
Pre 42 1 4 10 23 27 65 107
l — - -— - -~ —_ -— -
Carzol + 0.5 3 12 1 0 1l 0 1 3 15
Thiocdan 1.0 7 25 0 o 0 0 3 3 28
14 21 0] 3 1 0 0 4 25
21 7 4 14 0 0 2 20 27
27 4 8 28 0 0 0 36 40
Pre 56 0 4 10 19 30 63 119
1 - - - - - - - -
Carzol 0.5 3 5 0 0 3 0 6 ] 14
7 3 0 0 0 0 2 2 5
14 6 3 5 0 1 0 9 15
21 16 2 7 3 6 4 22 38
Pre 56 3 5 10 23 44 85 141
1 14 G 0 0 o] 6 6 20
Vydate 0.75 3 7 0 0 0 o 1 1 8
7 4 1 0 0 0 0 1 5
14 2 0 1 0 0 o 1 3
21 - - - - - - - -
5 2 1 1 0 0 0 2 4
13 3 1 1l 4 2 1l 9 12
Pre 47 0 8 12 11 14 45 o2
1 8 0 o 0 0 7 7 15
Lannate 0.75 3 9 0] 0 1 o) 6 7 16
7 10 2 il 0 ¢ 1 4 14
14 18 o 10 7 0 0 17 35
6 - - - - - - - -
12 6 0 2 3 0 0 5 11
20 2 2 30 9 © 5 52 54
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Treatment 1/ Number of lygus bug per 50 D-Vac samples 4/

Days after
AI/ application Nymphal Instars Adults
Insecticide 2/ Acre 3/ Adults &

-~ Ib - 1 2 3 4 5 Total Nymphs

Pre 59 0 10 28 50 41 129 188

Bursban 1.0 1 17 0 2 3 2 24 31 48

3 51 0 1 1 5 20 27 78

7 42 4 5 0 0 5 14 56

14 57 0 31 28 2 1 62 119

Pre 64 1 15 15 30 42 103 167

Dursban 0.5 1 35 0 2 4 13 42 6l 26

3 - — - - - - - -

7 41 8 19 0 0 3 30 71

14 67 9 37 45 3 o] 94 16l

1/ Plot size: each treatment 5 acres (165' x 13207).

2/ Sprays applied at 10 GPA. Carzeol was a 92% soluble powder while cthers were
emulsifiable concentrates. All plots were treated June 5 from 4:15 to 5:45 A.M.
The Lannate and the two Dursban plots were retreated June 20 from 4:30 to
5:02 A.M. The Vydate plot was retreated June 27 from 4:15 to 4:20 A.M.

3/ Pretreatment counts were made June 4.

4/ 2-25 D-Vac samples taken in each plot on each sampling date.
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Good and defective seeds in harvest samples from two seed alfalfa plots with
treatment timing determined by different levels of lygus bug counts.
John Nakamura, Firebaugh, California, 1973.

Plot Samples Good Defective Seeds Total

1/ 2/ Seeds . Stink Shriv- Water Seeds
Chalcid Lygus bug eled damaged Green Other

1 635 0 15 2 0 6 1 0 659
2 657 0 22 0 0 5 3 0 687

A 3 695 1 13 0 1 3 0 1 714
4 666 0 13 1 1 1 0 1 683

5 665 0 19 1 0 2 0 0 687

6 695 0 13 1 0 1 1 0 711

Totals 4013 1 95 5 2 18 5 2 4141

% 96.9 .02 2.3 .12 .05 .43 .12 .05 100

1 668 0 30 0 0 2 0 0 700

2 687 0 34 1 0 2 1 0 725

B 3 676 0 19 0 0 2 0 0 697
4 647 0 30 1 0 2 0 0 680

5 662 1 20 1 0 3 0 0 687

6 640 0 36 10 2 0 0 679

Totals 3980 1 169 4 0 13 1 0 4168

% 95.5 02 4. .10 0 .31 .02 0 100

}/ Each plot 10 acres (330' x 1320'). Plots were treated with Carzol 0.5 1b
per acre plus Thiodan 1.0 lb per acre by aircraft at 10 GPA. Plot A was
treated 4 times; June 5, June 27, July 1l and August 1, when lygus bug
counts reached 6 per sweep. Plot B was treated 3 times; June 5, July 4,
and August 8, when counts reached 12 per sweep (counts based on average of
18 sweeps per plot at weekly intervals}.

2/ Six 2-quart samples of pods from each plot were hand stripped from plants
prior to commercial harvest. Samples were hand threshed and lightly
cleaned in a clipper seed cleaner. Counts based on four sub samples from
each of the 2-gquart samples.
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