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Introduction

In general, insect problems in seed alfalfa during the 1979 season
were light to moderate, an exception was the spotted alfalfa aphid which
occurred in very large numbers on certain varieties that were reported
to be resistant to SAA attack. Populations of the blue alfalfa aphid and
pea aphid were low but it was observed that the blue alfalfa aphid
persisted in seed fields longer into the season (Mid-May) than in previous
years. Lygus bug populations were low. The western yellow striped army-
worm and the beet armyworm were not prevalent in seed fields on the west
side of the San Joaquin Valley. Populations of the consperse stink bug
were very low and spider mite populations were generally low, although

high populations were induced in experimental plots where certain insecti-
cides were applied.

Populations of adult males of the Omnivorous leafroller were monitored
with traps baited with a female sex attractant from March thru August in 5
alfalfa seed fields near Firebaugh, in 3 fields near San Joaquin and in 3
fields near Five Points. Populations of OLR were lower than in 1978 and
no larvae were found infesting alfalfa plants in these fields.

During 1979 three separate experiments were conducted in which 11
insecticides, 5 acaricides and 15 insecticide-acaricide combinations were
evaluated for control of lygus bugs, the spotted alfalfa aphid, the pea
aphid and spider mites. Stink bug populations were assessed in 11 alfalfa
seed fields in the Firebaugh, Five Points and San Joaquin areas and seed
samples were hand stripped from 18 alfalfa seed fields on the west side of
Fresno County for analysis of damage by the alfalfa seed chalcid.
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As in past 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
experiments.

Lygus bugs
The results of the lygus bug studies are presented in Tables 1

through 6. The following insecticides and combinations were evaluated
for control of lygus bugs; Carzol, Lorsban, Orthene, Monitor, Pydrin,
Ambush, Vydate, Amaze, Carzol + Lorsban, Ambush + Comite, Pydrin +
Plictran, Pydrin + Comite, Monitor + Lorsban, Monitor + Systox, Lorsban +
Plictran, Lorsban + Comite, Orthene + Lorsban + Comite, Vydate + Lorsban
+ Comite, Comite + Carzol + Lorsban, Vendex + Vydate + Lorshan, UC55248
+ Vydate + Lorshan, Plictran + Vydate + Lorsban. Plictran, Comite,
Vendex and UC55248 are acaricides and were included in the combinations
to control spider mites. The materials were all applied as foliar
sprays by aircraft in early morning prior to 5:00 AM.

In the initial lyqus bug control experiment the first applications
(6/6), with the exception of a Monitor-Systox combination, were single
insecticides. The alfalfa variety chosen for the lygus bu§ control
experiments (CW-2) was expected to be resistant to the Spotted Alfalfa
Aphid. It soon became evident that this variety was susceptible to
infestation by the aphid. It thus became necessary in subsequent
applications throughout the season to include the aphicide Lorsban to
prevent severe aphid damage. The data presented in the tables thus
represent, in essence, several season long programs with several
materials to control lygus bugs, spider mites and aphids in seed alfalfa
susceptible to the spotted alfalfa aphid. The following briefly
summarizes the results obtained with each of the materials in controll-
ing lygus bugs.

Carzol at 0.75 1b Al/acre was used as a standard for comparison
of other materials. In this experiment Carzol alone or in combination
with Lorsban 0.5 1b AlI/acre controlled lygus bug populations for 2 to
3 weeks.

Monitor was also used as a standard and was evaluated at dosages
of 0.5 and 0.75 1b Al/acre. Monitor was also evaluated at 0.5 1b Al/acre
in combination with Systox 0.5 1b AlI/acre and with Lorsban 0.5 1b
Al/acre. Initial applications of Monitor were highly effective, con-
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trolling lygus bugs for periods of up to 35 days after application.
There was no difference in control between the dosages of 0.5 and 0.75
1b Al/acre. Later applications of Monitor at 0.5 1b Al/acre in combin-
ation with Systox or Lorsban controlled lygus bugs for approximately
14 days.

Orthene was evaluated at dosages of 0.5 and 1.0 1b Al/acre.
Initié] applications of the material alone resulted in control of
lygus bugs for 27 days with the 1.0 1b rate appearing slightly more
effective than the 0.5 1b rate. Applications later in the season
(7/27) in combination with Lor=ban 0.5 1b Al/acre and Comite 1.69 1b
Al/acre resulted in lygus bug control for approximately 14 days. The
Orthene plots, however, became infested with extremely heavy popula-
tions of the SAA. As will be discussed later, there seemed to be no
question that Orthene stimulated these extremely heavy population
increases.

Vydate was evaluated at 0.5 1b Al/acre. The initial application
(6/6) gave control of lygus bugs for 35 days. A second application
(7/11) in combination with Lorsban 0.5 1b Al/acre and Plictran 0.75 1b
Al/acre controlled lygus bugs for 28 days. Vydate, in another experi-
ment, at 0.5 1b Al/acre in combination with various acaricides and
Lorsban, applied on 7/27, controlled lygus bugs for approximately 12
days. The application of Vydate resulted in extremely heavy spider
mite populations.

Pydrin and Ambush, two synthetic pyrethroid compounds, were each
applied at the rate of 0.2 1b Al/acre. Initial applications of these
materials {6/6) resulted in control of lygus bugs for 27 days after
application. There did not appear to be any significant difference
between the two materials with respect to lygus bug control. Subsequent
applications (7/27) of Pydrin or Ambush in combination with Comite 1.69
1b Al/acre resulted in lygus bug control for about 12 days. These
materials applied in another experiment for aphid control resulted in
control of lygus bugs for 14 days.

Amaze, applied at the rate of 1.0 1b AlI/acre resulted in lygus bug
control for approximately 27 days. In a subsequent experiment Amaze
resulted in excellent control of lygus bugs 8 days after application
but the plot required treatmeht to control a heavy infestation of SAA.

Lorsban, applied at 0.5 1b AI/acre to control aphids also affected



lygus bugs, reducing populations for approximately 14 days after appli-
cation.

Aphids
Data on control of aphids, Tables 7, 8, 9 were obtained for all

materials evaluated for lygus bug control and for spider mite control.
In addition, an experiment was conducted to evaluate specific aphicides.
The variety of alfalfa used in all studies was CW-2 which was understood
to be resistant to the spotted alfalfa aphid but was subsequently shown
to be highly susceptible. Of the insecticides evaluated in 1979 the
only materials that effectively reduced aphid populations were Lorsban
0.5 1b Al/acre, Pydrin 0.2 1b Al/acre, Ambush 0.2 1b Al/acre and a
" combination of Phosdrin 0.25 1b Al/acre + Thiodan 1.0 1b Al/acre.
Lorsban in these experiments was generally effective in controlling the
spotted alfalfa aphid. In all instances where it was applied alone or
in combination with other insecticides SAA populations were reduced, but
some applications were more effective than others. Also, population
reductions of SAA were frequently of short duration, 7 to 14 days.

Pydrin and Ambush were both effective in controlling the spotted
alfalfa aphid and the pea aphid. Populations were not eliminated but
were effectively reduced for periods of 14 to 21 days.

Amaze did not control either the spotted alfalfa aphid or the pea
aphid.

The combination of Phosdrin 0.25 1b Al/acre plus Thiodan 1.0 1b
Al /acre was not evaluated beyond 12 days after application. During
that period excellent control was obtained, although populations of SAA
had increased significantly by the end of 12 days.

During the period March 14 through May 22 populations of the blue
alfalfa aphid, the pea aphid and the spotted alfalfa aphid were monitored
weekly in 3 alfalfa seed fields in each of three localities, Firebaugh,
Five Points and San Joaquin. The varieties at Firebaugh were Williams-
burg, De Kalb 131, and Luna, at Five Points FM-129, WL310 and CUF101
and at San Joaquin De Kalb 123, Weevilcheck, and CUF101. None of
these fields were treated with insecticides during the study period.

The populations were sampled with a D-Vac suction maching taking
25 D-Yac samples in each field on each sampling date. The results of
these studies are shown in Tables 10 through 18. Blue alfalfa aphid
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and pea aphid populations were low in the three areas sampled. The
blue alfalfa aphid populations were the lowest since studies were begun
in 1975. 1In contrast to previous years where the blue alfalfa aphid
greatly exceeded the pea aphid in early season samples, populations of
the two species were more nearly equal (Fig. 1). The heaviest popula-
tions of the blue alfalfa aphid and the pea aphid, although very low
from an economic standpoint, occurred in the San Joaguin area on the
De Kalb 123 variety. The blue alfalfa aphid population reached a peak
in this field of 2656 aphids per 25 D-Vac samples on April 3. The pea.
aphid population in this field peaked on March 20 with 1188 aphids per
25 D-Vac samples. In the Firebaugh area the blue alfalfa aphid reached
peak numbers in 2 of the three fields on March 20 with populations of
220 and 112 aphids per 25 D-Vac samples respectively.

The two fields of CUF101 at San Joaquin and Five Points had low
populations of blue alfalfa aphid reaching peaks of 55 and 97 aphids
per 25 D-Vac samples respectively on April 3. Populations of the blue
alfalfa aphid declined after the peaks but populations, although very
low, persisted in most of the fields through May 22 when the survey
was terminated.

Spider Mites
The effects of insecticide applications on spider mite populations

‘were evaluated in all experiments. In experiments conducted for lygus
bug control, Table 19, it appeared that early applications of Carzol,
0.75 1b Al/acre, (6/6) resulted in control of mites for approximately
21 days. Later applications of Carzol (7/23-7/27)} at the same rate
showed Tittle initial reduction in mite populations with significant
increases in mites and eggs occurring 12 days after application. Comite
at 1.6%9 1b Al/acre in most instances resulted in good mite control
although the effects on the mite populations were not immediate,
requiring 12 to 14 days for maximum reduction of mites and eggs.
Several of the materials in the lygus bug control experiment resulted
in increased spider mite and/or egg populations. These materials were,
Orthene, Pydrin, Ambush and Vydate. Amaze, Monitor and Lorsban did not
control mites but populations did not appear to increase as signifi-
cantly as with the above mentioned materials. Plictran 0.75 1b Al/acre
combined with Lorsban or Vydate in these experiments did not control
spider mite infestations.
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Spider mite populations were evaluated in plots treated for aphid
control. The results are shown in Table 20. The aphicides used were
Amaze, Lorsban, Pydrin, Ambush, Systox and a Carzol-Lorsbhan combination.
None of these treatments effectively controlled mites.

One experiment was conducted to evaluate specific acaricides.
Because of heavy lyqus bug and spotted alfalfa aphid populations in the
field it was necessary to apply the acaricides in combination with
other materials to control the lygus bugs and aphids. Since Vydate and
Lorsban had shown 1little effect in controlling spider mites these
materials were used in the trials. The acaricides tested in combination
with the insecticides were Comite 1.69 1b AlI/acre, Vendex 1.00 1b
Al/acre, UC55248 0.5 and 0.25 1b Al/acre, Plictran 0.75 1b Al/acre,
and Carzol 0.75 1b Al/acre {applied on 7/27}. The results are shown in
Table 21. None of the materials proved highly effective in controlling
spider mites. Evalutions made 5 days after application showed that
mite populations had been reduced siightly in all treatments except
Carzol. At the second evaluation, 12 days after application, mite and
egg populations exceeded pretreatment levels in all treatments except
Comite. The entire experimental area was treated on 8/10 with a combina-
tion of Comite 1.69 1b Al/acre + Carzol 0.75 1b Al/acre + Lorsban 0.50
1b AI/ acre. Evaluations made 5 days after this treatment revealed
significant decreases in the spider mite and egg populations.

Effects oflinsecticides on beneficial insect species

Data were obtained in all experiments on the effects of the various
insecticides and acaricides on the following group of predatory and
parasitic organisms, Orius (minute pirate bugs), Geocoris, {big-eyed
bugs}, Nabis (damsel bugs), Tacewings, syrphid flies, coccinellid
beetles (lady beetles), collops beetles, parasitic wasps and spiders.

Populations of most predatory species were low in the fields
selected for study and they were generally further reduced by the
insecticide treatments. Of the predatory insect species, the minute
pirate bug, Orius was the most abundant. Populations of this insect,
although reduced by the treatments, appeared to be least affected by
Pydrin, Ambush and Vydate. Parasitic wasps appeared to survive the
initial applications of Carzol, Orthene, Pydrin, Ambush, Monitor, Vydate
and Amaze but succeeding applications of these and other materials
virtually eliminated them. Spider populations, although not large,
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were highest in plots treated with Orthene, Monitor, Vydate and Amaze.
The other predatory species were virtually eliminated by all the
insecticides used in 1979 trials. The results of these analyses are
shown in Tables 22 through 24.

The Alfalfa Seed Chalcid

A survey was conducted in the Firebaugh, Five Points and San
Joaquin areas to evaluate alfalfa seed chalcid infestations. Samples
of seed pods were hand stripped, before commercial harvest from 18
fields, 8 in the Firebaugh area, and 5 each from the Five Points and
San Joaquin areas. Four one-quart samples of seed pods were taken from
each field. The seeds were hand threshed and lightly cleaned with a
Clipper seed cleaner. An average of approximately 1,500 seeds were
examined from each field for seed chalcid damage. In addition, the
seeds were examined for lygus bug and stink bug injury and for water
damaged, green and shriveled seeds. The results are shown in Table
25. The quality of the seed was high and seed chalcid injury was very
low. The percentages of chalcid damaged seeds in individual fields
ranged from 0 to 1.3 and averaged 0.2. Seeds showing lygus bug injury
ranged from 2.5 to 13.4 and averaged 4.6 for the 18 fields. The
percentages of seeds showing damage attributed to stink bug feeding
ranged from 0 to 0.2 and averaged 0.1

Stink Bug
Stink bug populations were measured on July 27 in 6 alfalfa seed

fields near Firebaugh, in 3 fields near San Joaquin and in 2 fields in
the Five Points area. Thus a total of 11 fields were surveyed in 1979.
The stink bug populations were sampled using the "beating pan" technique
whereby 25 feet of row were examined in each field on each sampling
date. The results are shown in Table 26. The populations were extremely
Tow. A total of only 18 consperse stink bugs were found, and of the 18,
16 were nymphs. They were found in 3 fields with totals of 2, 9 and 7
per 25 feet of row. The Say stink bug was present in 6 fields. A total
of 146 of this species was found in the survey of which 131 were nymphs.
Populations in the infestd fields numbered 1, 11, 91, 8, 5 and 30 per
25 feet of row. '
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Seed samples were hand stripped from each of the fields included
in the stink bug survey. The percentages of good seeds in these fields
ranged from 83.8 to 96.5. The percentages of seeds with damage attri-
buted to stink bug ranged from 0 to 0.2 and averaged 0.1, Table 27.

The Omnivorous Leafroller
Populations of the omnivorous leafroiler were monitored in 11
commercial alfalfa seed fields by trapping adult male moths in traps

baited with a female sex attractant or pheromne. A water pan trap was
used in one field while a commercial sticky trap (Pherocon®1C) was used
in the remaining 10 fields. The traps were hung so that they were at
the tops of the alfalfa plants. One trap was placed on the edge of
each of the fields. Trapping was done in 5 fields near Firebaugh, in 3
fields near San Jbaquin and in 3 fields near Five Points. The traps
were examined weekly from March 20 through August 28. Trapping in 2 of
the Firebaugh fields and one field at Five Points was terminated on
June 26. The results are shown in Table 28. The graphs, Fig. 2, depict
population trends of the omnivorous leafroller in selected fields that
were typical of each area. Male moths were taken in traps in all of the
study fields throughout the trapping period. However, aithough plants
in each field were examined throughout the summer, no omnivorous
Teafroller larvae were found nor was any evidence of leafrolling or tip
webbing observed. The populations in 1979 were wmuch lower than in
1978. The maximum number of moths per trap per night ranged from 3 to
42 in 1979, whereas in 1978 in the same areas, Firebaugh, San Joaquin,
Five Points, the maximum number of moths per trap per night ranged from
63 to 126. An examination of seed samples, hand stripped from these
fields revealed only 3 seeds with damage that might be attributed to
feeding by omnivorous leafroller larvae. From the results obtained in
1979 it would appear unlikely that this insect would have a serious
impact on alfaifa seed production.

Summary and Conclusions

Insect populations were generally low in alfalfa seed fields in
1979, An exceptibn was the spotted alfalfa aphid. Heavy infestations
of this insect occurred on certain varieties that were supposedly
resistant to the aphid. Control of the spotted alfalfa aphid was
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Weekly surveys from March 14 through May 22 in untreated alfaifa
seed fields showed the blue alfalfa aphid present in all fields but in
very low numbers. In contrast to previous years where the blue alfalfa
aphid populations exceeded those of the pea aphid in early season
samples, the populations of the two species were nearly equal in 1979.
In the Firebaugh area populations of the blue alfalfa aphid peaked on
March 20 and at San Joaquin and Five Points on April 3. The heaviest
populations of the blue alfalfa aphid occurred in the San Joaquin area
but populations in all areas sampled were far below those of previous
years and were of no economic significance. Populations declined after
the peaks but the blue alfalfa persisted in the fields in small numbers
through May 22 when the survey was terminated.

Of the specific acaricides tested in 1979 none proved highly
effective in controlling spider mites. Comite, presently registered
for mite control on seed alfalfa, resulted in the best spider mite
control. Plant growth was extremely dense in the experimental field
and the poor results with many of the acaricides may have been due to
poor penetration and lack of contact with the mites. Vendex, UC55248
and Plictran should probably receive further study.

A survey was conducted in 18 alfalfa seed fields in the Firebaugh,
San Joaquin and Five Points areas to evaluate damage caused by the
alfalfa seed chalcid. In addition, data were obtained on percentages of
seeds showing feeding injury attributed to lygus bugs and stink bugs.
The percent of chalcid damaged seed in individual fields ranged from 0
to 1.3 and averaged 0.2. Seeds showing lygus bug injury ranged from
2.5 to 13.4 and averaged 4.6 for the 18 fields. The percentages of
seeds showing damage attributed to stink bug feeding ranged from 0 to
0.2 and averaged 0.1

Stink bug populations were measured in 11 alfalfa seed fields in
the Firebaugh, San Joaquin and Five Points areas on Juily 27. Populations
were low, A total of 18 consperse stink bugs and 146 Say stink bugs
were collected in samples from all 11 fields.

Seasonal population trends of the omnivorous Tleafroller were
monitored by capturing male moths in sex attractant traps in 11 alfalfa
seed fields on the west side of Fresno County. The trapping period
extended from March 20 through August 28. The omnivorous leafroller
was present in all fields where traps were operated but populations
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reported to be difficuit to achieve in some of these fields with the
widely used aphicide Lorshan, Heavy spotted alfalfa populations in the
field used for experimental purposes in 1979 complicated the insecticide
trials and made it very difficult to evaluate materials applied for
lygus bug control and for spider mite control. It was necessary to
combine Lorsban with most of the other insecticides and acaricides to
prevent severe damage by the spotted alfalfa aphid.

Of the 11 insecticides evaluated for control of insects affecting
seed alfalfa those that controlled lygus bugs were Carzol, Monitor, .
Orthene, Pydrin, Ambush, Vydate and Amaze. Carzol, Monitor and Vydate
are presently registered for lygus bug control on seed alfalfa in
California but all must be used with caution. Vydate is known to induce
severe spider mite infestations and this was clearly demonstrated in
the 1979 trials. None of the three registered compounds control the
spotted alfalfa aphid and populations of this insect are increased as a
result of Carzol and Monitor applications. Orthene also induced severe
SAA populations that were extremely difficult to control with currentiy
used aphicides. Pydrin and Ambush resulted in good control of lygus
bugs and aphids but induced spider mite populations. Control of lygus
bugs in mid season with these pyrethroids lasted for only approximately
14 days. Amaze resulted in good control of lygus bugs but did not
control the spotted alfalfa aphid. “

The problem of controlling the spotted alfalfa aphid is especially
critical. As stated previously some of the proprietary alfalfa vari-
eties thought to be resistant to this aphid were severely infested and
damaged in 1979. The problem was especially critical because applica-
tions of Lorsban did not provide consistent control of spotted alfaifa
aphid in these fields.

0f the insecticides evaluated for control of the spotted alfalfa
aphid in 1979 trials those most effective were Lorsban, Pydrin, Ambush
and a combination of Phosdrin and Thiodan. Pydrin and Ambush are not
commercially available for use in seed alfalfa and the performance of
Lorsban was erratic. The Phosdrin-Thiodan combination, although ini-
tially effective, was not evaluated beyond 12 days after application,
50 the long term effects of this combination are not known. There are
some concerns with respect to hazards of the combination to honey
bees.
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were much lower than in 1978. Peak numbers of moths per trap per night
in 1979 ranged from 3 to 42, while in the same areas in 1978 the maximum
number of moths per trap per night ranged from 63 to 126. Although
plants were examined in each field throughout the trapping period no
omnivorous leafroller larvae were found nor was leafrolling or 'tip
webbing observed. There was little evidence from the results obtained
in 1979, that the omnivorous leafroller will likely become a serious
pest in alfalfa seed production.
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Table 1 - Lygus bug populations in seed alfalfa plots treated by
aircraft for lygus bug control. Firebaugh, California, 1979,

Treatmentl Number of lygus bugs per sweep3
Adults Nymphs Adults
Insecticides Al/Acre Days after +
Dates 1b. treatment? Small Medium Large Total Nymphs
Pre 0.3 0.1 o7 0.2 1.0 1.3
Pre 0.4 0.7 2.2 1.6 4.5 4.9
Carzol (6/6) 0.75
7 0.1 0.2 0.1 0.3 0.6 0.7
14 0.5 0.1 0.1 0.1 0.3 0.8
21 0.4 0.2 0.3 0.1 0.6 1.0
Lorsban (6/27) 0.50
7 0.3 0.2 0.0 0.1 0.3 0.6
14 0.5 0.2 2.8 0.1 1.1 1.6
21 0.8 0.2 0.6 0.5 1.3 2.1
Lorsban (7/18) 0.50
7 2.3 1.2 2.0 0.6 3.8 6.1
Carzol 0.75
+ (7/27) +
Lorsban 0.50
5 0.0 0.0 0.0 0.1 0.1 0.1
12 1.5 2.0 1.6 0.3 3.9 5.4
Carzol 0.75
+ +
Lorsban (8/10) 0.50
+ +
Comite 1.69
5 0.0 0.0 0.0 0.1 0.1 0.1
12 0.1 0.0 0.0 0.1 0.1 0.2
19 0.2 0.2 1.2 0.0 1.4 1.6
Pre 0.2 0.1 1.4 0.5 2.0 2.2
Pre 0.2 0.2 1.7 2.3 4.2 4.4
Amaze (6/6) 1.00
7 0.3 0.0 0.0 0.0 0.0 0.3
14 0.7 0.4 0.2 0.1 0.7 1.4
21 0.3 0.5 0.7 0.3 1.5 1.8
27 1.0 1.4 2.6 0.8 4.8 5.8
Monitor {7/3} 0.50
8 0.1 0.0 0.1 0.0 0.1 0.2
15 0.1 0.2 0.1 0.0 0.3 0.4
22 0.1 0.3 0.2 0.3 0.8 0.9
Lorsban 0.50
+ (7/27) +
Comite 1.69
5 0.1 0.0 0.1 0.1 0.2 0.3
12 0.5 0.4 0.2 0.1 0.7 1.2
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Table 1 - {continued)

Treatment! Number of lygus bugs per sweep3
Adults Nymphs Adults
Insecticides AI/Acre Days after +
Dates 1b. treatment? Small Medium Large Total Nymphs
Pre 0.2 0.1 1.5 0.1 1.7 1.9
Pre 0.4 0.3 2.7 1.4 4.4 4.8
Monitor {6/6) 0.50 '
7 0.2 0.0 0.1 0.0 0.1 0.3
14 0.2 0.2 0.3 0.0 0.5 0.7
21 0.1 0.4 1.0 0.3 1.7 1.8
27 1.0 0.3 0.5 0.2 1.0 2.0
35 0.8 0.4 1.8 0.4 2.6 3.4
Monitor 0.50
+ (7711 +
Lorsban 0.50
7 0.0 0.2 0.0 0.0 0.2 0.2
14 0.1 1.0 2.1 0.0 3.1 3.2
Lorsban 0.50
+ (7/27) +
Plictran 0.75
5 - 0.3 0.0 0.1 1.2 1.3 1.6
12 0.4 1.3 1.3 0.0 2.6 3.0
Pre 0.3 0.1 1.4 0.1 1.6 1.9
Pre 0.6 0.3 2.6 1.4 4.3 4.9
Monitor {6/6) 0.75
6 0.1 0.1 0.0 0.0 0.1 0.2
13 0.1 0.8 0.1 0.0 0.9 1.0
20 0.1 0.1 0.6 0.4 1.1 1.2
26 1.7 0.3 0.4 0.4 1.1 1.8
Carzol 0.75
+ {7/9) +
Lorsban 0.50
1 0.1 0.0 0.1 0.0 0.1 0.2
7 0.2 0.3 0.1 0.0 0.4 0.6
Carzol 0.75
+ (7/23) +
Lorshan 0.50
1 0.3 0.0 0.0 0.0 0.0 0.1
8 0.1 0.0 0.0 0.1 0.1 0.2
15 0.3 0.8 0.3 0.0 1.1 1.4

1 plot size: Each treatment 5 acres (165'x1320'). Orthene and Plictran were
wettable powders 75% and 50% respectively. Carzol was a 92% soluble powder
while the others were emulsifiable concentrates. Sprays were applied at
10 GPA. Plots were treated from 1:00 AM to 5:00 AM.

2 Ppretreatment counts were made on May 29 and June 5.

3 Average of 20 sweeps (10-2 sweep samples) per treatment on each sampling date.
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