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Section I. Forage Insects
ANAPHES IOLE FOR CONTROL OF LYGUS BUGS ON ALFALFA SEED

D.F. Mayer, M.R. Jasso and J.D. Lunden
Dept. Entomology, IAREC
Washington State University
Prosser, WA 99350 (509) 786-2226

This study was designed to evaluate Anaphes iole. an egg parasite of lygus bugs,
for control of lygus bugs on alfalfa seed.
A 2-acre (95 feet x 0.15 miles) commercial field of alfalfa seed located at Touchet,
WA was used for the experiment. The field did not receive a pre-bloom insecticide.
Adult parasites were obtained from a commercial source, Biotactics (Riverside, CA)
and they came in small vials. When released the lid was taken off the vials and the
vial placed in the lower canopy of the alfalfa foliage. At each parasite release date
half of the parasites were released at the west end of the field and the other half at
the east end of the field. The number of parasites and date released were: 15,000
at 10 am on 6 May; 15,000 at 10 am on 13 May; 15,000 at 5 pm on 17 May; 30,000
at 5 pm on 19 May; 30,000 at 8 am on 26 May; 30,000 at 8 am on 2 June; and
30,000 at 9 am on 9 June. The total number of adult parasites released on the field
was 165,000 at a cost of $1,314.00 for the parasites.
On several occasions, the number of dead iole adults were counted in the vials after
release.

Evaluations for lygus bug control were made on 7,13, 24 and 31 May and 8,14,22
and 29 June and 7, July by taking 5 (180 degree) sweeps per plot with a 15-inch
diameter sweep net and recording the number of insects.
Results:

Two vials were received on 6 May and on 12 May (after release) there were 64
dead adults remaining in the 2 vials. Three vials were received on 13 May and on
19 May (after release) there were 62 dead adults remaining in the 3 vials. Four
vials were received on 19 May and on 24 May (after release) there were 189 dead
adults remaining in the 4 vials.

By 7 July it was very evident that almost no seed was being set in the field and most
of the bloom was stripped from lygus bug feeding and the test was terminated.
Conclusion:

In this test, releases of iole did not provide commercial control of lygus bugs. There
could be a number of explanations for this failure such as: Were enough iole
released?, Were they released at the appropriate timing?, Were they released at the
right time of day?, etc. These questions point to the fact that we need to know a lot
more for iole to be a successful biological control of lygus and further research is
necessary.

Table 1.

Effects of A. iole egg parasite releases to alfalfa on lygus bug adults (LA),
small lygus bug nymphs (instars 1-3), large lygus bug nymphs (instars 4-5),
pea aphid (APH), and predators (PR). Touchet, WA. 1994.
Mean No./5 sweeps on 24 Mav

Parasite Field

LN

LN

LA

1-3

4-5

APH

3

18

6

188

PR
2

Mean No./5 sweeps on 31 Mav

Parasite Field

LA

LN
1-3

LN
4-5

APH

12

15

14

275

PR

6

Mean No./5 sweeps on 8 June

Parasite Field

LA

LN
1-3

LN
4-5

25

35

50

APH

1,250

PR

13

Mean No./5 sweeDS on 14 June

Parasite Field

LA

LN
1-3

LN
4-5

21

32

45

APH

1,733

PR
8

Mean No./5 sweeDS on 22 June

Parasite Field*

LA

LN
1-3

LN
4-5

APH

20

24

44

16

PR
14

Field sprayed with Pirimor
Mean No./5 sweeDS on 29 June

Parasite Field

LN

LN

LA

1-3

4-5

APH

12

22

31

20

PR
10

Mean No./5 sweeos on 7 Julv

Parasite Field

LA

LN
1-3

LN
4-5

APH

17

13

19

15

PR
13
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EVALUATION OF FOLIAR INSECTICIDES ON PEST AND BENEFICIAL
INSECTS IN ALFALFA

PARMA, IDAHO

1994

Craig. R. Baird
University of Idaho
Parma Research & Extension Center
Parma, Idaho 83660
(208) 722-6701

Foliar sprays were applied to 5-year old "Mohawk" alfalfa on 17 June 1994 using a C02

backpack sprayer with flat fan nozzles which delivered 50 gallons ofwater peracre.

Replicates were .01 acre (21 ft x21 ft) arranged in a randomized complete block design

with sixteen treatments including untreated check. Five-sweep samples (90° straight
sweep) were placed in plastic bags, frozen and evaluated in the laboratory.
RESULTS

LYGUS ADULTS: All treatments provided significant control for 4 to 6 days; however

after the 7-day counts only Karate and Mustang, EXP 60720 (.012 and .025) and
Admire (.75) were significantly better than Untreated Check. Continuous fly-in of adult
Lygus from adjoining alfalfa prevented useful evaluation beyond 7 days although most
products showed reduced numbers and in some cases significantly reduced numbers.
LYGUS NYMPHS: All treatments gave significant control of Lygus nymphs for at least

20 days. After 28 days, Admire (.75), Dibrom (1.5), Pirimor (3 oz) and Furadan still had
significantly better control than Untreated Check.
PEA APHIDS: All treatments showed significant reduction after 1 day evaluation.

From 4 to 7 day evaluations Pirimor, Karate (.04), Mustang (.05), Admire (.5 &.75 oz),
Capture, Dibrom (1.5), and Furadan demonstrated the most significant control. After 28
days, Pirimor, Karate, Mustang, Admire, Capture, and Dibrom still had significant
control compared to Untreated Check.

ALFALFA WEEVIL: All pyrethroids and Furadan showed immediate reduction and
total control of alfalfa weevil after 1 day counts. EXP 60720 (.012, .019, and .025) and

Admire (.5 and .75 oz) also demonstrated complete control by the 4 day counts and
continued to have excellent control for the duration of the test. Dibrom and Pirimor did

not have significant control overthe Untreated Check. Furadan also showed significant
control compared to UTC.

BENEFICIAL ARTHROPODS: The total aggregate counts of damsel bugs, big eyed

bugs, lady beetles, pirate bugs, parasitic wasps, lace wings, and spiders was used for
evaluating the effects ofthese insecticides on beneficial populations. The pyrethroids,
Karate, Mustang, and Capture, significantly reduced beneficial numbers by the 1 day
counts as did all rates of EXP 60720. Beneficial numbers remained significantly lower
in these same treatments through the 20 day counts.

LIST OF TREATMENTS:
Treatment:

Rate (ai/A)

1.
2.
3.
4.

2oz

Pirimor
Pirimor
Karate
Karate

50W
50W
1E
1E

5. Mustang 1.5
6. Mustang 1.5

3oz

.03 lb

.04 lb
.0375
.05

7. Admire 240FS
8. Admire 240FS
9. EXP 60720 80WG

.5oz

10. EXP 60720 80WG
11. EXP 60720 80WG
12. Untreated Check

.019 lb

13. Capture 2E

.03 lb.
1.01b

14. Dibrom 8E
15. Dibrom 8E
16. Furadan 4F

.75 oz

.012 lb
.025 lb

1.51b
.51b

LYGUS NYMPH CONTROL ON ALFALFA

parnia, Idaho 1994

NUMBER OF NYMPHS PER 5 SWEEPS

PIR
2oz

PIR
3oz

KAR KAR MUS MUS ADM ADM
.03
.04 .0375 .05
.5
.75

EXP
.012

EXP
.019

EXP
.025

UTC CAP
.03

DIB
1.0

DIB
1.5

FUR
.5

ALFALFA WEEVIL CONTROL

Parma, Idaho
47.2

PIR
2oz

PIR
3oz

KAR
.03

KAR MUS MUS ADM ADM EXP EXP
.04 .0375 .05
.5
.75 .012 .019

EXP
.025

UTC CAP
.03

DIB
1.0

1994
»'-b

DIB
1.5

FUR
.5

EFFECT OF INSECTICIDES ON BENEFICIALS
Parma, Idaho 1994 (DB,BE,LB,LW,PB,S)
60

H

51.9

NUMBER OF INSECTS PER 5 SWEEPS

20 days

50

40

30

20 —

10 —

PIR
2oz

PIR
3oz

KAR
.03

KAR
.04

MUS MUS
.0375 .05

ADM ADM
.5 oz
.75

EXP
.012

EXP
.019

EXP
.025

UTC

CAP
.03

DIB
1.0

DIB
1.5

FUR
.5
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Marcos Kogan
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Section II

Vectors ofPlant Pathogens
POSSIBLE NEW VECTORS OF COMMON VIRUSES

Susan Halbert, Dennis Corsini, Larry Sandvol and Sharron Quisenberry
University ofIdaho, Aberdeen R&E Center, P.O. Box AA, Aberdeen, ID 83210
Potato Virus Y (PVY)

We did mass inoculations (>100 aphids potentially infective withPVY per test plant) to test
several aphid species for possible transmission of PVY. The aphid species included all four species
of Diuraphis that we maintain in culture as well as Sitobion avenae (Fabricius) and
Metopolophium dirhodum (Walker), two species that are reported as vectors of PVY inEurope
but did not transmit the virus in timed probe experiments done last year in Idaho. NeitherS.
avenae norM dirhodum transmitted PVY in mass inoculations (ten and seven plants tested,

respectively). A surprising result we obtained is that two of eight plants inoculated byD. noxia
proved positive for PVY. Other species ofDiuraphis {Diuraphis nodulus, Diuraphis tritici and
Diuraphisfrequens) did not transmit PVY.
Barley Yellow Dwarf Virus (BYDV)

A total of 925 aphidswere assayed for transmission ofBYDV between August and November,
1994. As of this writing, results are available for approximately half ofthese aphids (those
collected before mid-October). One of318 bird cherry oat aphids, six of 82 corn leaf aphids, one
five Rhopalosiphum insertum (Walker), one of23 Schizaphis (Paraschizaphis) nigra (Baker) and
one of 90 Trichocallis utahensis (Knowlton& Hall) transmittedBYDV. The latter two species
are specific to riparian plants. Cereal aphids are also sometimes found on these plants, and thus
riparian plants could be reservoirs for BYDV in crops. The transmission record for T. utahensis is
new for the tribe Saltusaphidini, and the record for P. nigra is new for the species. Several other
species collected in low numbers did not transmit BYDV in assays for which results are known.
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TedAlby
Section Leader

Section III. Bee Poisoning
RESIDUAL BEE POISONING BIOASSAY

D.F. Mayer, J.D. Lunden and M.R. Jasso
Department of Entomology, IAREC
Washington State University
Prosser, WA 99350 (509) 786-2226
Tests were conducted with insecticides applied with a R&D C02 pressurized sprayer
at a rate of 26 gallons per acre applied to 0.01 acre plots of alfalfa. Samples of 500
cm of foliage were taken from plants, clipped to l-inch lengths and placed into plastic
petri dish whose tops and bottoms were separated by a wire screen insert. Worker
bumble bees (BB) were taken from commercial colonies. Worker honey bees (HB)
were obtained from colonies and anesthetized with C02 to facilitate handling. Alfalfa
leafcutter bees (LB) were emerged in an incubation chamber at 85° F., allowed to
fly in the lab, and collected off the windows. Alkali bees (AB) were collected from
nesting sites and chilled at 35° F. to facilitate handling. Residual test exposures
were replicated by caging 15 BB, 30 worker HB, 25 LB or 20 AB with each of four
foliage samples per treatment and time intervals. Bees in cages were fed syrup in
a wad of cotton, and the bees held at 75 degrees F. for 24 hour mortality counts.
Materials with less than 25% mortality with 2 hour residues can be applied during
early morning with little hazard to bees and those with less than 25% mortality with
8 hour residues can probably be applied during late evening with little or no hazard
to bees.
Table 1. Mortalities of alkali (AB), alfalfa leafcutter (LB), and honey bees (HB)exposed to different age residues
of insecticides. Touchet, WA. 1994.
24 hr % mortalities of bees

caged with treated foliage
aqe<Df residues
HB

Treatment

lb fAIVa

2hr

AB

8hr

2hr

LB

8hr

2hr

8hr

Stalker 245SC

0.1

2

0

9

11

72

24

Stalker 245SC

0.2

22

0

12

6

78

53

Lannate 90SP
Lannate 1.8EC
Lannate 90SP +

0.25

69

24

33

18

18

13

26

5

56

19

34

19

4

5

17

17

8

2

6

11

16

10

25

14

7

6

13

12

27

26

16

15

0.25
0.25

—

—

—

—

—

-

Comite

Sterling 50WP
Sterling +

300 gm
300 gm

-

-

-

-

Comite

Admire 240FS

0.05

—

—

Admire 240FS +

0.05

~

—

0.05

-

-

Sylgard
Admire 240FS +
Comite

10

Table 2. Mortalitiesof honey bees (HB) exposed to different age residues of insecticides applied to 0.01 acre

plots. Prosser, WA. 1994.

___

_____
24 hr % mortalities of bees

caged with treated foliage
aae of residues
HB
Treatment

lb (AlVa

Admire 240 FS
ICIA 5504 50WP
Naturalis-L

0.25

S-71639 0.83EC
S-71639 0.83EC
TD-2342-1 2FM
TD-2344-1 0.4EC
TD-2344-1 0.4EC
TD-2344-1 0.4EC
TD-2345-1 2FM
TD-2345-1 2FM
TD-2348-1 2FM
TD-2348-1 2FM
XDE-# 2.4SC
XDE-# 80WG

0.066

2hr

8hr

97

78

0.2

0

0

15 oz

0
0

0

0.11
2.0

0

0

0

100

100

0.0125

13

7

0.019

48

47

46

69

100

100

0.025

0.5
1.0

100

100

1.0

100

100

2.0

100

100

Yl # 50EC

200 gm
100 gm
50 gm

0

0

Adios

0.25 lb/a

0

3

Adios

0.50 lb/a
0.75 lb/a
132oz/a

0

1

1

4

Adios
Demize

0

0

96

86

0

Table 3. Mortalities ofbumble bees (BB), honey bees (HB), alkali bees (AB), and alfalfa leafcutter bees (LB),

exposed to different age residues ofinsecticides applied to 0.004 hectare plots ofalfalfa.

IbfAIVa

2

8

2

LB

AB

HB

BB

8

2

8

2

8

Penncap MS 2FM

0.5

73

6

100

100

100

100

100

100

Carzol 92SP

1.0

63

50

48

20

100

40

100

100

Supracide 2E
Vydate 2L

0.5

58

20

100

100

100

100

100

100

1.0

29

46

100

96

100

100

100

100

Ambush 2E
Imidan 50WP
Danitol 2.4EC
BAS300111 75WP
Monitor 4E
Ammo 2.5EC

0.05

44

11

100

79

73

36

100

89

1.0

75

17

100

100

100

100

100

100

0.2

95

94

52

29

100

100

100

100

0.4

0

10

23

31

36

15

48

6

0.75

6

2

100

99

100

92

100

100

0.05

100

40

63

68

76

29

83

75

85

76

6

45

25

50

Dylox 80SP
Larvin 3.2AF
Decis 0.2EC
Furadan 4F

1.0

7

0

73

1.0

0

3

12

8

67

39

69

0.019

3

0

10

4

15

17

27

19

100

100

100

100

0.25

63

10

100

100
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Section IV

Biological & Cultural Control
EFFICACY TRIAL OF LYGUS EGG PARASITE Anaphes iole
IN ALFALFA GROWN FOR SEED

B. Simko, M. Barnum, and C. Shock
Malheur Experiment Station
Oregon State University
Ontario, Oregon 97914
503/889-2174

The western Treasure Valley is an important region for the production of alfalfa seed
for U.S. and international markets. 1994 production estimates for Idaho and Malheur
County, Oregon indicate 36,610 acres produced 24 million lbs. of seed. This season
the farm gate value of the region's commodity was estimated at $25 million. Insect
pest management is a major component of the alfalfa seed production system.
Control of primary pests such as lygus bugs, pea aphid, two spotted spider mites has
to be balanced with the management of alfalfa leafcutting bees for crop pollination.
The northwest alfalfa seed industry has a history of research and extension programs
to promote adoption of integrated pest management (IPM) practices. In spite of this
positive trend toward adoption of IPM, insecticides are still heavily relied upon to
control damaging pest populations. Based on cost of production surveys conducted
in Malheur County, $50-100/acre are spent on insecticide/miticide treatments on a
typical seed farm annually. The purpose of this study was to evaluate the
performance of an experimental biocontrol agent for control of lygus bug.
The biocontrol study was undertaken on a 2 acre alfalfa seed field located at the
Malheur Experiment Station, Ontario, Oregon. The field, in its second year of
establishment, was planted the fall of 1992. During the 1993 season the field was
clipped for hay and was not managed for seed production. The field was planted in
22" row spacing. On May 26, 1994 the field was swathed and the spring growth
removed. On May 30, the field was treated with 1 qt/ac Gramoxone herbicide for
general weed control. Five gallons of loose cell alfalfa leafcutting bees were placed in
incubation early June and adults began emerging 1st week of July. The field came
into bloom in early July. The bees were nested in sold wood boards and the
population was equally divided into two small domiciles located on the western border
of the field. Beginning on June 14 weekly sweep samples were taken at 6 sites in the
field. 180° sweeps were taken using a standard 15 inch diameter sweep net. Sweep
samples were preserved in small glass canning jars containing a solution of ethyl
alcohol, then taken to the lab for analysis. Detailed counts of the sweep samples were
recorded to estimate population levels of lygus instars and beneficial insects and
spiders.

The insectory, Biotactics, Inc., Riverside, CA, has developed a protocol to mass rear
and deliver an egg parasite of the lygus bug. The insect is a tiny wasp, Hymenoptera:

12

Mymaridae, Anaphes iole. Biotactics reared and then shipped using overnight delivery
services, vials containing the Anaphes for release in the MES study field. Release

scheduled for this study was 10,000 wasps/ac on June 17 and 20,000 wasps/ac on
June 28, July 6, and July 21. Early release dates were selected to coincide with early
season colonization of the field by adult female lygus and onset of opposition.
Release of the lygus biocontrol agents were made at eight sites evenly spread across
the field. During the parasite release period regular sweep counts revealed the levels
of lygus nymph hatches. These levels were compared with published economic
threshold levels for lygus bugs. No prebloom or cleanup insecticide treatments were
applied to avoid mortality of the lygus egg parasite.

Lygus populations increased rapidly from sample dates June 14 to July 8 (Figure 1).
On June 14 average number of small lygus nymphs (instar 1-3) per sweep was 0 and
average number of total lygus per sweep was 0.6. The population levels observed on

July 8 were 15.2/sweep of small nymphs and 20.3/sweep for total lygus. Published
university treatment thresholds for lygus outbreaks during the bloom period are
3-5/sweep. Under the conditions of this experiment the lygus biocontrol agent
Anaphes iole did not suppress lygus populations below recommended treat levels.
The total cost for the season's purchase and release of this beneficial insect was

$701.25 or $350.63 per acre. Further research and management strategies utilizing
this parasite need to be tested to fully explore its potential efficacy in an alfalfa seed
IPM system.
Figure 1.

Weekly lygus bug sweep sample data and release dates of lygus egg parasite, Anaphes
iole. Malheur Experiment Station, O.S.U., Ontario, Oregon, 1994.
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Section IV.

Biological and Cultural control
PHYTOSEHD PREDATORY MITES RELEASED TO CONTROL THE
TWOSPOTTED SPIDER MITE ON AZUKI BEAN. I. ECOLOGICAL

CONSIDERATIONS ON Neoseiulusfallacis andlphiseius degenerans
m THE AZUKI PLANT SYSTEM

H.G. Aguilar1, L.K. Tanigoshi^andTA. Lumpkin2
1. Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-5504

2. Department of Crop Science
Washington State University
Pullman, WA 99164-6420
509/335-2726

In the summer of 1992, five phytoseiid mite predators werereleased in azuki fields near
Prosser in Washinton State, to evaluate survivorship and establishment.

Only two of the released species, Iphiseius degenerans andMesoseiulus longipes,v/ere
recovered in small numbers. An endemic species, Neoseiulus fallacis, was surprisingly
found common to all the plots. Once a TSSM population was established in the azuki
plots, N.fallacis apparently immigratedto the infestation in a density dependent response
to the increasing prey population.

N.fallacis and/. degenerans were released during the 1993 experimental season. Unlike
the 1992 season, summer was cooler and less favorable to TSSM population

development. However, even underTSSM low densities, N.fallacis was detectedin the
experimental plots.

N.fallacis has been mostly associated with high humidity grown crops and in more
humid geographical areas. It requires a high moisture for its development. Apparently it
has adaptedto agricultural conditions found around Prosser, especially inhabiting bushlike plants similarto azuki. The microenvironmentin the canopy of these plant-types
provide more humidity due to their proximity to the ground and irrigation water.
/. degenerans, considered a generalist predatory mite, did not exhibit a numerical
response to the TSSM in these experiments; it did survive for several weeks after their
release but no offspring was detected. It was mostly found walking on the top leaves of
the azuki plant.
In conclusion, it is considered N.fallacis possesses the potential to control TSSM
infestations on azuki; it is a native predator adapted to the agronomy of azuki cultivation
and cohabits with TSSM on azuki. /. degenerans might be a better predatorassociated
with thrips or spider mites that do not produce a dense webbing as T. urticae does. Trees
or vines seem to be better habitats for this predatory mite.
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Section IV.

Biological and Cultural control
POPULATION DYNAMICS OF THE TWOSPOTTED SPIDER MITE
ON AZUKI BEAN IN RESPONSE TO IRRIGATION SYSTEMS
AND PLANTING METHODS

H.G. Aguilar1, L.K. Tanigoshi1, and T.A. Lumpkin2
1. Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-5504

2. Departmentof Crop Science
Washington State University
Pullman, WA 99164-6420
509/335-2726

Two irrigation systems, rill and overhead sprinkler and two planting methods, single and
triple seed per hill planting, were evaluated atIAREC, Prosser, WA, todetermine the
population dynamics of TSSM, during the summers of 1992 and 1993.

The sprinkler irrigation +triple seed planting treatment resulted in the highest spider mite
population whereas therill irrigation +single seed planting treatment resulted in the
lowest population of TSSM. Since TSSM have a propensity for colonizing the underside
of azuki leaves, sprinklers above thecanopy didnotadeversely impact their population
dynamics. In comparison, ahigher rate of water application is used in rill, which might
cause a more humid atmosphere under the canopy where mitesinhabit. It is known that
relative humidity as well as temperature play animportant role in the population
dynamics of spider mites.

Significant differences existbetween the two planting methods under the sprinkler
irrigation system. The planting of three seeds per hillcreates a denser canopy than the
single seed planting method. The three seeds per hillplanting method oftenusedin Japan
is more conclusive to TSSM populations than the single seed perhill method. Yield was
inversely proportional to the numberof mites accumulated by the crop.
In conclusion, thisexperiment indirectly confirms that field temperature and relative
humidity directly affect TSSM population dynamics. TSSM population dynamics is
closely related to the irrigation system, with sprinklerirrigation exhibiting higher
population than rill.
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Section IV.

Biological & Cultural Control
RUBUS RESISTANCE TO SPIDER MITES

Carl H. Shanks, Jimmie D. Chamberlain, and Jeannette R. Bergen
Washington State University, Research & Extension Unit
1919 N.E. 78th St.

Vancouver, WA 98665-9752

206/576-6030

Spider mites are a common problem on red raspberries, Rubus idaeus,
especially after use of certain insecticides. Studies were conducted to search for
clones of red raspberry or other Rubus species that are resistant to twospotted
spider mite, Tetranychus urticae.
Previous research had shown that the red raspberry advanced selection, WSU

968, and 'Dormanred' (1/4 red raspberry, 3/4 R. parvifolius) were mite-resistant.
Work in 1994 confirmed this and showed that fruiting canes and primocanes were
both resistant (Table 1).
WSU 968 was crossed with four red raspberry clones and the seedlings were
tested for resistance to spider mites in the greenhouse. The cross 'Brandywine' x
WSU 968 yielded the highest percentage (44%) of mite-resistant seedlings (Table 2).
The parents of the crosses shown in Table 2 plus three other red raspberry
clones were compared for mite resistance. WSU 968 had only 46% as many mites
during the entire season as the next most resistant clone, WSU 530 (Table 3).
'Willamette' and 'Meeker', the most widely grown red raspberries in the Pacific
Northwest, were the two most susceptible clones.
A field planting of 151 clones of Rubus spp. was evaluated for resistance to
spider mites. Nine clones had <50% as many mites as did 'Willamette' (Table 4).
WSU 822 was extremely resistant but is only one-half red raspberry. It should be
useful in the breeding program. 'Goldenwest', a yellow-colored red raspberry was
also very resistant and should be useful in the breeding program.

C:\WPDOCS\MISC\IV.D94
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Table 1. Spider mite numbers on some red raspberry clones and 'Dormanred'*.
,**
Total mites/sq. cm.. 1993*

Fruiting canes

Total mites/sq. cm., 1994

Primocanes

Fruiting canes

Primocanes

Clone

Willamette

15.5a

11.5a

31.5a

19.9a

Haida

15.6a

9.4ab

24.8a

22.7a

WSU 968

7.3b

5.0b

3.4b

4.1b

Dormanred

5.6b

4.1b

2.8b

5.1b

*'Dormanred' is 1/4 red raspberry and 3/4 Rubus parvifolius.
**

Means followed by the same letter are not significantly
different (Tukey's HSD test P=0.05).

Table 2. Resistance of progeny of red raspberry selection, WSU 968, to the
twospotted spider mite, 1994.

No. of seedlings with less than 30%
No.

of the number of mites on 'Willamette'

seedlings Count #2*

Cross

Count #3**

Count #4***

WSU 530 x WSU 968

18

13

4

1

WSU 991 x WSU 968

50

47

1

1

Brandywine x WSU 968

50

20

8

22

Schonemann x WSU 968

82

55

23

4

Aug. 8 & 20; 361 mites per 'Willamette' leaflet
**

Aug. 8 & 20 & Sept 6; 604 mites per 'Wllamette' leaflet

flRHRJt

Aug. 8 & 20 & Sept 6 & 19; 764 mites per' Willamette1 leaflet

Table 3. Spider mite populations on red raspberry

Table 4. Mite numbers on some Rubus clones in a field

clones, 1994.

planting, Puyailup, WA, 1994.

Cultfvars&

Total no. mites per 3 leaflets

selections

Counts#

WSU 968

Counts #

Counts #

1&2*

1-3**

•j.4***

63

246

486

WSU 530

317

674

1047

Newtourgh

527

827

1083

Schonemann

WSU 991

Brandywine
Meeker

Willamette

452

833

1121

532

893

1188

1103

1320

1357

686

1083

*Aug.8&20.

1243

1813

1451

2291

Clone*

No. mites/

% of

3 leaflets**

'Willamette*

WSU 822***

18

9

Goldenwest

25

12

WSU 1049 BR****
R. parvifolius 'Cherry1

42

20

48

24

September
St Regis (Ranere)

62

31

65

32

WSU 805

70

34

BC 74-11-41

77

38

Dormanred

98

48

204

100

**

Aug. 8 & 20 & Sept 6.

***

Aug.8&20&Sept6&19.

Willamette*****

*AII are red raspberry unless statedotherwise.
There were 141 other clones that had much higher
numbers of mites.

**Total for 4 counts made August 2,16, &30.
& September 13

***'Meeker' x R. mortfollus
R. strigosus x 'Mt Mitchell'.
A A A A Ft

Mlte-susceptible clone for standard.
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Section IV

BIOLOGICAL & CULTURAL CONTROL

THE POTENTIAL OF ENTOMOPATHOGENIC FUNGI TO SUPPRESS ROOT WEEVILS
IN CRANBERRY AND STRAWBERRY
S. R. Booth and C. H. Shanks
SWREC 1919 N.E. 78th St., Vancouver, WA 98665
206/576-6030
INTRODUCTION

Entomopathogenic fungi offer abiorational alternative to control the black vine weevil
(BVW) in small fruits ofthe Pacific Northwest. These fungi have no mammalian toxicity,
are relatively host-specific, and may persist in the soil for months. Fungal strains with
demonstrated entomopathogenicity towards the black vine weevil were acquired from the
U.S.D.A. Agricultural Research Service collection of Entomopathogenic Fungi (ARSEF).
Because they are better adapted to local environmental conditions, strains indigenous to the
Pacific Northwest may be more effective than foreign strains. Entomopathogenic fungi may
be particularly effective in cranberry bogs, where temperature and moisture regimes are
relatively moderate and stable. Broad objectives of this year's research included 1) compare

efficacy of both ARSEF and indigenous strains in the laboratory, greenhouse, and field, 2)
prepare and test simple formulations, and 3) measure persistence in the field.
DIP BIOASSAYS

To screen and compare strains for entomopathogenicity, BVW adults and Galleria
larvae were dipped in conidial suspensions of each strain and then monitored for mortality
and fungal development. Significant differences were found among strains.
GREENHOUSE STUDIES OF RICE FORMULATIONS

In the greenhouse, we compared survival of BVW larvae seeded into potted strawberry
previously inoculated with three different ARSEF strains formulated both on rice and as a
conidial suspension. Two rates of the rice formulation were applied. Sixty larvae were
placed in each of 4 pots/treatment at 30, 60, 90, and 112 days after entomopathogens were
applied. Significant differences were found among treatments and sample date.
LABORATORY STUDIES OF LIQUID FORMULATIONS

We conducted the following experiment to test the ability of liquid formulations to

persist on strawberry leaves and to infect and kill adult black vine weevil, and to determine if
infection might be contracted via ingestion. Strawberry plants, consisting of only 4 leaves,
were sprayed with Metarhizium anisopliae conidia suspended in sterile water and soybean oil.
A single adult black vine weevil was caged on a single leaflet at four dates post-spray (4, 8,
12, and 16 days). Conidia were recovered from the opposite leaflet according to the same
schedule. To determine if infection can occur via ingestion, Vfe the weevils' mouths were

glued shut. Conidia were recovered up to nineteen days later, and they were apparently
viable, as adult BVW caged on adjacent leaves contracted fungal infections and died. More
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conidia were recovered from leaves treated with conidial suspensions of sterile water than

with suspensions of soybean oil. Infection appeared to be contracted more often by contact
then ingestion, as more adults without glued mouths contracted M. anisoplia infections.
FIELD STUDIES

To measure the persistence of entomopathogenic fungi in cranberry bogs, four
different ARSEF strains were applied, in conidial suspension, at two different rates in a
cranberry bog during early July. Treatments were made according to a strip-plot design
featuring five blocks of four sample plots. So far, only two post-application samples have
been taken. Only M. anisopliae and M. flavovioides have been recovered in low frequency.
In association with the greenhouse study described above, the same strains,
formulations, and rates of entomopathogenic fungi were applied to isolated strawberry plants
in the field. Five adult BVW were caged on each plant. No conidia were recovered from a

soil sample taken during September and larval survival has yet to be measured.
A rice formulation of M. anisopliae was applied to four small cranberry plots at a bog

in Grayland during July against the cranberry girdler. Recovery has been high in three of the
plots and girdler emergence data is forthcoming.
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Section IV

Cereal Crop Pest
POST HARVEST SURVEY FOR CEREAL LEAF BEETLE
S.C. Parkinson

Franklin County Extension
University of Idaho
39 W. Oneida

Preston, ID 83263
L.E. Sandvol

Aberdeen R&E Center

University of Idaho
POBox AA

Aberdeen, ID 83210

In 1993 and 1994 we surveyed for cereal leaf beetles in harvested grain to document potential
post harvest survival of beetles. In 1993 a total of 80, one gallon samples, representing 66
growers, were taken at harvest time. In 1994, 82 samples representing 65 growers were
taken. For both years, all samples were examined within 6 hours of sampling for presence of
cereal leaf beetles. All samples were negative for both years.

In 1993 a parasitic wasp, Tetrastichus julis, was observed in Franklin County. It had been
originally released in Morgan County, Utah, by Utah State entomologists eight years previous
and had apparently followed cereal leaf beetles into Idaho. T. julis is an larval parasite. CLB
larvae were survey extensively in 1994. Beginning in late June, increasing numbers of
parasites were found. Of the 355 larvae dissected, 64.5% (229) were parasitized.
In 1993 approximately 1,500 eggs parasitized with the wasp Anaphis flavipes were released.
These were obtained from the insect rearing facility in Niles, Michigan. In 1994 CLB eggs
were surveyed for the presence of Anaphisflavipes. One specimen was detected indicating at
least some parasites had survived into the second year.
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Section IV.

Biological and Cultural Controls
BIOLOGICAL CONTROL OF RUSSIAN WHEAT APHID IN SE WASHINGTON -USDA-APHIS REPORT

S. M. Miller and D. E. Bragg
USDA-APHIS Spokane WA and Washington State University

Department of Entomology/Cooperative Extension
Spokane WA 99202-0509
1-509-353-2950

89% of all USDA-APHIS biological control releases against the russian wheat aphid
(RWA), Diuraphis noxia (Mordvilko), have been below 47 latitude, a line running
from Ellensburg through Moses Lake to Colfax. The RWA is most common at economic
levels along the Snake River corridor, and was first identified in Washington in
1987 in Garfield and Walla Walla Counties. Between 1989 and 1991,
RWA
infestations occurred north of latitude 47, and these infestations occurred later

in the season than those of the southern hot spots. Populations were less uniform
in 1991 compared to the previous 2-years. Releases of parasitoids and predators
occurred throughout the RWA range of distribution from 1988 through 1992. 9
species of parasitoid totaling 260,000+ individuals and 10 species of predator
totaling 175,000 individuals were released with the majority released in 1992.
During the 1992 growing season, economic populations of RWA occurred in northern
Benton County and Kittitas County that were suitable for releases of biological
control materials,

and releases were made

also

in Garfield

and Walla Walla

Counties. Parasitoid activity increased notably in 1992 and many RWA populations
remained below economic injury levels. Weather conditions favored biological
controls as compared to the RWA. The winter of 1992-93 was mild with a
substantial volunteer cereal green bridge.
In 1993, parasitism by microhymenoptera ranged from 10 to 100% of RWA infested
tillers in SE Washington populations by early June. Due to RWA population being
held below ca. 5% infested tillers in spring cereal fields, no APHIS releases
were made against RWA in 1993. Again, cool, wet weather seemed to support
parasitoid population growth as compared to RWA populations in 1993.

1994 was a different story with a cold dry spring followed by very warm dry
weather beginning in mid-April. RWA populations became very high from March
onward throughout eastern Washington, with an estimate by Dr. Keith Pike of

80,000 acres of spring cereals damaged by RWA in 1994. Information gathered by
APHIS support this estimate of RWA damage. Parasitoid populations remained low
until June and then were spotty compared to 1993. In some locations in Whitman
and Garfield Counties, parasitoid levels as high as 80% occurred in isolated

pockets of spring cereals late in the growing season. One release was made by
APHIS against RWA in 1994. Widespread grasshopper infestations on adjacent
rangeland and in CRP eliminated green bridges for biological controls as did
extremely hot, dry weather though mid-October.

2k

Recoveries of parasitoids by APHIS in SE Washington to date have been only the
braconid wasp, Diaeretiella rapae. David Bragg recovered 3 specimens of another
braconid, Aphidius colmani, in 1992 at Central Ferry in Garfield County. Aphidius
colmani has been released only in Garfield and Walla Walla Counties, with 4,000
individuals over a 4-year period. Bragg has recovered substantial numbers of D.
rapae in Garfield and Whitman Counties, where economic damage by RWA has been
rare since 1991. D. rapae appears to be a dominant parasitoid of RWA, with levels
of parasitism reaching 80% on spring cereals.
No released cocinellids have been recovered to date in the western United States.

Bragg found 1 specimen of Scymnus fenderi Malkin at Central Ferry in 1992, a
likely native species. Bragg recovered Leucopis near ninae in 1992 and 1993 at
Central Ferry in Garfield County on mature barley populations of RWA at low
levels. Ca. 75% of Leucopis were parasitized by Syrphophagus sp.

Future plans for RWA biological control by APHIS include structured releases and
the use of emergence canisters for recoveries on land owned by the USA Corps

Engineers in Garfield and Whitman Counties. Field insectaries will be established
on sequentially seeded spring wheat on Corps land. Included are native grasses,
CRP lands, other specific host crops propagated and maintained for RWA. APHIS
will also continue to coordinate RWA biological control recovery surveys with

David Bragg of Washington State University. Bragg will investigate pesticide
impacts on biological controls of RWA through replicated field trials in 1995.
A handout is available from APHIS listing all biological control releases on

Russian wheat aphid by species, numbers, countries of origin, and release sites
by counties.
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Biological& Cultural Control
MASS PROPAGATION, RELEASE AND RECOVERY OF RUSSIAN WHEAT APHID
PARASITOIDS

L. K. Tanigoshi1, K. S. Pike2andT. D. Miller1
Department of Entomology
Washington State University

Pullman, WA 99164-63821
and

IAREC, Prosser, WA 993502
More than 451,000 aphidiid and aphelinid parasitoidsattacking Russian wheat aphid, Diuraphis
noxia were insectary propagatedat the NorthwestBiocontrol Insectary& Quarantinefacility
during spring/summer of 1994. Respective field release levels included Aphelinus albipodus
(299,500), A. asychis (114,000), Aphidius colemani (12,000) and A.matricarae (26,000). A
greater percentageof the 86 statewidereleases in 10 Washington counties were concentratedinto
natural areas based on the rationale that the parasitoids would switch aphid hosts throughout the
long winter and spring small grain growing season. Field site diversification for 1994 included
winter wheat (27%), spring wheat (25%), barley (28%), club wheat (5%) and uncultivated natural
areas/roadside vegetation (15%). A. asychis was recovered from near Dusty, Whitman County for
the third year in a row and again near Anatone, Asotin County. Diaeretiellarapae was the
dominant wasp parasitoid present, usually comprising more than 95% of the beneficial species. Its
aphid-host range was expanded, pointing to new possibilities for developing alternate host-habitats
for enhancing its presence and abundance. Aphidius ervi and Lysiphlebus testaceipes, also
primary parasitoids, were present, but uncommon in their attack on RWA. A. ervi was commonly
found in alfalfa attacking pea aphid, Acyrthosipon pisum. Lysiphlebustestaceipes was commonly
found in millet attacking corn leaf aphid, Rhopalosiphum maidis.

Advances have been made with the Random Amplified Polymorphic DNA studies to separate
closely allied species and strains of indigenous and exotic parasitoid for use in biological control of
Russian wheat aphid, Diuraphisnoxia in Washington. The goal is to develop genetic markers to
distinguish Asian strains of Aphelinusalbipodus (China, Tashkent, Caucasus, Pakistan). Six
random primers (Operon Technologies, A1-5, A13) indicated that similar scorable polymorphic
bands exist for the four Asian populations of A. albipodus. Assessing the establishment of exotic
A. albipodus is problematic at this time. Deficiencies in the taxonomic 'state of the art' for this
group are at issue. Presently the only reliable method to separate A. albipodus from Aphelinus
varipesis by way of male antennal characters. Females of these two species can not be reliably
separated from one another. There is much overlap in the color patterns between these species.
Since both A. varipes and A. albipodus have been recovered from near Anatone, WA it makes the
job of assessing establishment difficult especially if one is only recovering a preponderance of
female individuals. Our ongoing RAPD project of exotic stock cultures and field recoveries
(below) will hopefully sort out this problem. There exists the possibility that we are recovering

exoticmaterial as well as hybrids between it and the closely related indigenous species, A. varipes.
This is the third year that we confirmed establishment and recovery of Aphelinus asychisat the
Dusty, Whitman County locationand second year near Anatone,Asotin County. The identification

of several genetic markers for theAsian Aphelinus albipodus andconcomitant morphometric
analyses has allowed us to confirm its establishment at theAnatone siteandalertto thepossibility
of heretofore unknown hybridization between it anda very closely related indigenous species.

26

Section IV

Biological & Cultural Control
VOLATILE INFOCHEMICALS UTILIZED BY THE RUSSIAN WHEAT APHID

PARASITOID, APHELINUSALBIPODUS HYATT & FA1TMA (HYMENOPTERA:
APHELINIDAE) FOR HOST-HABITAT AND HOST LOCATION
T.A. Murray & L.K. Tanigoshi
Dept of Entomology
Washington State University
Pullman, WA 99164

(509) 335-5505

It has been shown that herbivorous insects use plant odors when foraging for their host plant
species. Recent studies in the chemical cues utilized by predators and parasitoids have also shown
that these organismsimplement plantvolatile infochemicals to locatetheir respective host-habitats
andhosts. This interaction provesto be quite novel concerning the reliability of the chemical cues
provided. The inductive defenses against herbivoredamage of some plantsresult in the production
and release of volatile compounds, such as terpenoids. These compounds are believed to have a
direct effect on the fitness of the herbivore. Additionally, since the third trophic level uses these
induced chemicals as a cue, there is also an indirect defense associated with interaction.

Aphelinus albipodus is an introduced parasitoid releasedin the stateof Washington to control the
Russian wheat aphid. The objective of the following investigation was to gain insight into the
foraging strategies of A. albipodus. The working hypothesis is that the wasps use aphid-induced
plant chemicals as a reliable cue in foraging for their host. To study this interaction, we
implemented a Y-tube design for the olfactometer.

We found that A. albipodus does perceive wheat odors and is able to distinguish aphid-infested
plants from non-infested plants. Whether this is a response to induced plant chemicals is not yet
clear, for when the aphids are removed from the plant after 48 hours of feeding, the parasitoids
could not distinguish this from a non-infested plant. Additionally, the parasitoids could not
perceive any aphid kairomone when tested in the olfactometer. In collaboration with the Institute
of Biological Chemistry, we are currently isolating thevolatile chemical profiles of the aphid-wheat
complex to determine the circumstance mat elicits a response from the wasp.
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Biological & Cultural Control
TESTING AN ALTERNATIVE METHOD FOR CONTROLLING HOP APHIDS:

SPRAYING THE APHID'S WINTER HOSTS, PLUM TREES

L.C. Wright and W.W. Cone
Irrigated Agriculture Research & Extension Center
Washi n gton State Un iversity
Prosser, WA 99350-9687
(509) 786-2226
FAX (509) 786-4635

Ornamental and fruit plum trees are the only known over-wintering hosts for the hop
aphid. Hop is the sole summer host and only wingless females are produced on hop
during the summer. In surveys done in 1990 and 1991 in the lower Yakima Valley,
we found large numbers of hop aphids infesting red-leafed ornamental varieties of
plum trees, while fruit varieties had much fewer aphids. We concluded that the
majority of the hop aphids infesting hops came from the ornamental plums that are
used in landscaping. In 1993 and 1994, we did an experiment to test the hypothesis
that reducing the number of hop aphids on ornamental plums would reduce the
number of aphids infesting hops.

1993 The area selected for the study is the part of the Yakima Valley around Harrah,
which is south of the city of Yakima. The valley was divided into a northern part of
about 60 square miles and a southern part of about 77 square miles. One hundred
forty six plum trees were located in the northern part and 144 trees were sprayed
with diazinon and oil on 31 March and 2 April. The southern area was not sprayed
and was used as the control. Forty five of the trees were still infested on 7, 11 and
12 May and 43 of them were sprayed with bifenthrin on 2 June. Hop aphids were
sampled on plums to determine if the number of aphids in the two areas differed. Ten
shoots were examined per tree in the unsprayed area on 15, 16 and 19 July and on

21 and 23 July in the sprayed area. The trees in the sprayed area averaged 4.1
aphids per shoot with 10 of 63 trees infested. The trees in the unsprayed area
averaged 6.1 aphids per shoot and 25 of 85 trees were infested.

Hop aphids were sampled in hop yards in the two areas to determine if spraying the
plums had an effect on the number of aphids on hops. Sampling was done weekly
from 9 June to 30 July for a total of eight weekly samples. Nine to 12 yards were
sampled each week in each area and the aphids were counted on 50 leaves in each

yard. Over the whole sampling season, the hops sampled in the sprayed area
averaged 2.19 aphids per leaf, while the hops in the unsprayed area averaged 2.14
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per leaf. The difference was not statistically significant (t = 0.2587, P = 0.796,

9348 df). The two most likely explanations for the failure of the plum sprays to
reduce the number of aphids on hops were: 1. The application of oil and diazinon
was not very effective. 2. The sprayed area was too small; hop aphids probably
invaded the sprayed zone from the surrounding unsprayed areas.

1994 This year we expanded the sprayed area to about 130 square miles in the
valley around Harrah, and used the hop growing area around Moxee, which is east of
Yakima, as the unsprayed control. A total of 235 plum trees were located in the
Harrah area and 224 trees were sprayed from April 13 to 22 with one application of

Talstar (bifenthrin) using 3.2 oz per 10 gallons of water. To see how well the spray
worked, hop aphids on 36 trees on a transect of the Moxee area were counted on

May 18 and 20, and 49 trees randomly selected in the Harrah area were sampled on
May 20 and 23. Ten shoots were examined per tree. The trees in the Moxee area

averaged 21.3 aphids per shoot, while the Harrah plums averaged 0.78 aphids per
shoot. In a second sampling, 31 plum trees were examined on July 7 in the Moxee
area and 36 trees were sampled on July 7 and 8 in the Harrah area. We found an
average of 0.17 aphids per shoot in the Moxee area and no aphids were found on the

Harrah trees. One application of Talstar controlled the hop aphids very well.
Weekly hop yard sampling started June 13 and continued for eight weeks, concluding
the week of August 1. Fifty leaves were sampled per hop yard and 10 yards were
sampled in each area per week. The number of aphids on hops in the sprayed area
was not significantly different from the number in the unsprayed area over the whole
sampling season. The Harrah hops had an average of 2.80 aphids per leaf and the
Moxee area had 2.56 per leaf (f = 1.335, P = 0.182, 7,998 df). Taken one week
at a time, the Harrah area had significantly more aphids than the Moxee area in three
weeks, the Moxee area had significantly more aphids in two weeks, and there was
no difference in three weeks.

Despite good control of the aphids on the plums and the large size of the sprayed
area, the aphids were still able to infest hops in relatively high numbers, probably by
flying into the area from the surrounding unsprayed areas such as the cities of
Yakima, Wapato, Toppenish and White Swan. Based on our knowledge of the hop
aphid, the aphid depends on plums to complete its life cycle. Therefore, reducing the
number of over-wintering aphids by spraying or removing plum trees should reduce
the number of aphids infesting hops. However, to be successful, the control
measures would have to be done over a very large area, probably the whole Yakima
Valley.

SECTION V

Cereal Crop Pests
•1*
*1* *t» *!• «1» •!» <* *J*TJ* St* *?£ 5?£
»J» *j* #J» ^^ ^^ ^^ ^^ »^* •!• *^ *i» *!•

Bart Brinkman
Section Leader

29

Section V. Cereal Crop Pests
INSECTICIDES FOR CONTROL OF CORN EARWORM ON CORN

D.F. Mayer and J.D. Lunden
Dept. Entomology, IAREC
Washington State University
Prosser, WA 99350

(509) 786-2226

This study was designed to evaluate Decis 0.2EC (Rhone-Poulenc), Karate 1E
(Zenca), Mustang 1.5EW (FMC) and Pounce 3.2EC (FMC) for control of corn
earworm (Heliothis zea) when applied to corn (Zea mays).
Plots were established in a field of 'Golden Jubilee' sweet corn planted 20 June in
30 inch rows near Prosser, WA. Standard planting, fertility and weed control

practices were followed. Plot size was 4 rows by 30 feet (0.0069) acre) and
arranged in a randomized complete block design with 4 replications. Insecticides
were applied 5 times during the growing season. The first insecticide applications
were on 18 August at 2 pm when the com was at 5% silk. Temperature was 18° C,
relative humidity 56%, solar radiation 734 W/SQ M and wind less than 2 mph. The
second applications were on 22 August at 10 am. Temperature was 19° C, relative
humidity 70%, solar radiation 510 W/SQ M and wind less than 2 mph. The third
applications were on 26 August at 9 am. Temperature was 17° C, relative humidity
44%, solar radiation 378 W/SQ M and wind less than 2 mph. The fourth
applications were on 29 August at 8 am. Temperature was 16° C, relative humidity
59%, solar radiation 529 W/SQ M and wind less than 2 mph. The fifth applications
were on 1 September at 8 am. Temperature was 15° C., relative humidity 61%,
solar radiation 435 W/SQ M and wind less than 2 mph. Insecticides were applied
with a high boy self-powered boom sprayer with 4 (TJet 8001) nozzles set 76 inches
off the ground and centered on the row at a rate of 30 gallons per acre at 30 psi.

Evaluations were made for com earworm control on 8 September by recording the
number of corn earworm larvae and the number of ears infested with corn earworm

on 25 ears of corn in the center 2 rows in each plot.
Results

No phytotoxicity was observed. Corn earworm were very abundant in 1994.
Conclusion.

Corn earworm pressure was very high and there was a fairly high percentage of
corn earworm infested ears in all the plots.
Decis at the 2 high rates gave good control of corn earworm and the higher rate
gave better control. Karate gave good control of corn earworm. Mustang gave
good control of corn earworm. Pounce gave good control of com earworm.
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Table 1.

Effect of insecticides applied to 0.0069 acre plots of 'Golden Jubilee'
corn on corn earworm (CEW). Prosser, WA 1994.
Total CEW

%CEW

larvae in

infested

%
control

ears

of CEW

98c

83cd

29%

0.0125

76bc

68bc

45%

0.025

53ab

53ab

62%

Karate 1E

0.025

38a

38a

72%

Mustang 1.5EW

0.0375

55ab

55ab

61%

Pounce 3.2EC

0.2

84c

75c

39%

138d

100d

100 ears
Treatment

IbfAIVa

Decis 0.2EC

0.0065

Decis 0.2EC
Decis 0.2EC

Untreated check

—

—

Means within a column followed by the same letter are not significantly different at the P = 0.05 level,
Newman-Keuls studentized range test.
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Soil Arthropods
CHEMICAL CONTROL OF ROOT WEEVILS

Carl H. Shanks, Jimmie D. Chamberlain, and Jeannette R. Bergen

Washington State University, Research & Extension Unit
1919 N.E. 78th St.

Vancouver, WA 98665-9752

206/576-6030

The following laboratory trials were conducted to find insecticides that are
efficacious against the black vine weevil, Otiorhynchus sulcatus:
Trial 1: The roots of strawberry plants were dipped in dilutions of endosulfan
(Thiodan) or imidacloprid prior to planting. Weevil eggs were added two months later.
Endosulfan and the higher rate of imidacloprid gave excellent control of the larvae
(Table 1).

Trial 2: Strawberry leaves were dipped in dilutions of AC 303,630 or cryolite (
Prokil 96). Adult weevils were placed on the leaves and observed for knockdown at
intervals. Both chemicals gave excellent kill of weevils but cryolite was slower to do
so (Table 2). Cryolite stopped weevil feeding, which may have contributed to their
death.

Trial 3: The pyrethroid, esfenvalerate (Asana), and azinphosmethyl (Guthion) were
tested alone and in combination against adult weevils. Strawberry leaves were dipped
in the dilutions, weevils were placed on the wet leaves and then transferred to clean
leaves two hours later, and knockdown of weevils was observed for two days. The
combination was much more toxic to the weevils than either insecticide alone (Table
3).
Trial 4: Asana and malathion were tested alone and in combinations in the same way
as the chemicals in Trial 3. Again, the combinations were more active than either
chemical alone (Table 4).
Trial 5: A bait of 80% dried apple pomace and 20% cryolite was developed for use
against adult black vine weevil on cranberries by Ocean Spray Cranberry
entomologists. This bait and one in which wheat bran was substituted for apple
pomace were compared. Other variables were moisture in the bait and the presence
of a strawberry leaf as competition for the baits. The baits were very similar in efficacy
and moisture or the presence of strawberry leaves had little effect. The bran bait
molded very quickly (Table 5).
Trial 6: Fipronyl was tested using methods similar to those in Trials 3 and 4.
However, weevils were placed on both the newly treated wet leaves and on dry leaves
48 hr. after treatment. Both rates gave excellent kill of weevils on both the new and
48-hr.-old residues (see Table 6).
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Two field trials were conducted with insecticides against adult root weevils on
strawberries:

Vancouver, WA trial: AC 303,630 and bifenthrin (Brigade) were tested as sprays
and cryolite was tested as a bait (80% dried apple pomace, 20% cryolite) against
black vine and strawberry root weevils on strawberry. The two sprays gave excellent
control of both species of weevils. Cryolite bait gave excellent control of strawberry
root weevil and fair control of black vine weevil (Table 7).
Puyallup, WA trial: AC 303,630 was tested at two rates and also as both daytime
and nighttime sprays against adult black vine and obscure root (Sciopithes
obscurus) weevils. Cryolite was tested as a spray (Prokil 96%) and as a 20% bait.
All treatments gave equally good results against both species of weevils (Table 8).
The results indicate that AC 303,630 will work as well when applied during the day as
as night, which would obviate the necessity of workers applying chemicals at night.

C:\WPDOCS\MISC\VI.D94
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Table 1 - Preplanting root dips to control larvae.

Insecticide

Rate

Larvae/

Mean root

5 plants

rating

2lb.50WP/100gal.
Imidacloprid 1.8F 0.04gal./100gal.
Imidacloprid 1.8F 0.44 gal J100 gal.

2

4.6

16

4.8

1

4.8

Untreated check

22

2.6

Thiodan 50WP

N/A

Treated and planted in pots of field soil March 3; weevil eggs
added May 3; larvae counted August 3.

Table 2 - Foliar treatments for control of adult black vine weevil.
Amount of

Insecticide

AC 303,630 3SC
AC 303,630 3SC
AC 303,630 3SC
AC 303,630 3SC

formulation per
100 gal. water
0.1 gal.
0.05 gal
0.025 gal
0.0125 gal.

No. knocked down after

1 day

2 days

11

16

17

20

20

6

17

20

20

20

7

12

17

20

20

1

8

14

20

20

1

8

19

3 days 6 days 10 days

Cryolite (Prokil 96)
Cryolite (Prokil 96)
Cryolite (Prokil 96)

50 lb.

1

1

100 lb.

3

6

6

8

20

200 lb.

1

2

4

16

19

Untreated check

N/A

0

1

1

3

6

Out of 20 weevils.
**,

Weevil feeding virtually ceased on cryolite-treated leaves.

Table 3 - Combinations of Asana & Guthion against adult black vine weevil.
Amount of

No. knocked down after:*

formulation per

Insecticide**

100 gal. water

Asana XL

2.4fI.oz.

7

4

Asana XL

4.9fl.oz.

16

12

Asana XL

9.7fl.oz.

13

13

Guthion 50WP

0.25 lb.

3

3

Guthion 50WP

0.50 lb.

5

8

Guthion 50WP

1.01b.

Asana XL +Guthion 50WP 2.4fl.oz. + 0.25 lb.
Asana XL +Guthion 50WP 4.9fl.oz. + 0.5 lb.
Untreated check
N/A

24 hr.

48 hr.

11

12

20

20

19

19

0

0

Out of 20 weevils.

**Weevils onwetfreshly treated leaves for 2 hours; then transferred
to clean containers.
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Table 4 - Combinations of Asana & malathion against adult black vine weevil.
Amount of

formulation per

Insecticide**

100 gal. water

Malathion 25WP

No. weevils knocked down after*
24 hr.

48 hr.

72 hr.

8 lb.

2

3

2

4

Asana XL

2.4fl.oz.

0

2

2

4

Asana XL

4.9fl.oz.

3

2

2

3

Asana XL

9.7fl.oz.

12

7

9

15

96 hr.

Asana XL+malathion 25WP

2.4fI.oz.+8lb.

4

3

4

6

Asana XL+malathion 25WP
Asana XL+malathion 25WP
Untreated check

4.9fl.oz.+8Ib.

12

10

10

10

9.7fl.oz.+8lb.

17

17

19

19

0

1

1

1

N/A

*Out of 20 weevils.
JUL

Weevils on wet freshly treated leaves for 2 hours. Then transferred to clean containers

Table 5 - Comparison of dried apple pomace and
wheat bran as baits for adult black vine weevil.

No. weevils down after*
Treatment**

1 day 7 days

Bran bait

0

11 days
8

20

Bran bait + leaf

0

3

19

Apple bait
Apple bait + leaf
Strawberry leaf only

0

11

20

0

10

18

0

0

1

Water only

0

0

14

*Out of 20 weevils.

**Both baits contained 20% cryolite by weight
The bran bait molded quickly.

Trial 6 - Test of fipronyl against adult black vine weevils.

Lb. actual
toxicant per

Treatment

No. weevils down after*
Newly treated wet leaf

100 gal, water 24 hr.

72 hr.

Dry leaf after 48 hr.

24hr.

72 hr.

Fipronyl 80WG
Fipronyl 80WG

0.01
0.02

18
20

20
20

20
20

17
18

20
20

Untreated check

N/A

0

0

1

1

2

*Out of 20 weevils.

48 hr.
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Table 7. Control of adult black vine and strawberry root weevils on
strawberries, Vancouver, WA, 1994.

No. weevils per45-ft. row*
Treatments**

Rate***

AC 303,630 2SC

0.32 lb. aia

Brigade 10WSB

0.1 lb. aia

Cryolite bait****

30 IbJacre

Cryolite bait

60 IbJacre

Untreated check

N/A

July 6

June 28

June 23

BVW SRW

SRW

BVW

SRW

0.8a

0a

0.3a

0.3a

0a

0a

0a

0a

1.3a

5.0b

18.8b

20b

BVW

0.3a

2.8b

0a

6.5a

14.8b

11.5c

41.3b

9.3a

*Means followed by the same letter are not significantly different
(Tukey*s HSD Test, P=0.05).

**Applied on June 21. Sprays applied between 10:00 &11:00 PM.
***Lb. aia = pounds actual insecticide peracre; lb/acre = pounds
of bait per acre.

****80% dried apple pomace,20% cryoliteby weight
Table 8. Control of adult black vine and obscure root weevils, Puyaliup, WA, 1994.

Mean no. weevils / 310-ft.rows*
Rate

Treatment

0.16 lb ai/acre (night application)
0.32 lb ai/acre (night application)
0.32 lb ai/acre (applied 6 PM)
60 lb. bait per acre
Cryolite bait, 20%
30 lb. bait per acre
Cryolite (Prokil 96%) 48 lb. actual per acre

AC 303,630 2SC
AC 303,630 2SC
AC 303,630 2SC
Cryolite bait, 20%

Untreated check

N/A

Black vine

Obscure root

0.5a

0.0a

0.3a

0.0a

0.3a

0.0a

0.5a

0.0a

1.3a

0.0a

1.0a

0.0a

8.8b

5.0b

*Means followed by the same letterare not significantlydifferent (Tu key's HSD test, P=0.05).
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CONTACT TOXICITY OF AROMATIC AND ALIPHATIC ISOTHIOCYANATES TO EGGS
OF THE BLACK VINE WEEVIL

V. Borek, L. R. Elberson,J. P. McCaffrey and M. J. Morra
Department ofPlant, Soil and Entomological Sciences;
University ofIdaho; Moscow, ID 83844-2339
E-MAIL: jmccafifrey@marvin.ag.uidaho.edu

Plant-derived isothiocyanates aretoxic to a number of soil organisms. However, the
differential toxicity ofvarious isothiocyanatesto soil-borne plant pests has not been determined.
We tested the contact toxicity ofmethyl, propyl, allyl, phenyl, benzyl and 2-phenylethyl
isothiocyanates to eggs ofthe black vine weevil, Otiorhynchussulcatus (F.). Eggs were collected
every 2 d from a colony of field-collected weevils and preconditioned over a 5 d period. To
reduce the variability ofresponses, only eggs with melanized chorions were used for all bioassays.
Eggs were dipped into acetone solutions ofisothiocyanates for 2 min. Controls were treated with
acetone alone. Treated eggs were incubated for 14 d at 24 ± 2°C and 100%RH. Mortality
response curves ofblack vine weevil eggs were analyzed using probit analysis (Table 1). All
isothiocyanates tested were toxic to weevil eggs; however, aromaticisothiocyanates (phenyl,
benzyl and 2-phenethyl) were considerably more toxic than the aliphatic (methyl, propyl and allyl)
isothiocyanates. Average mortality in acetone treated controls was less than 6%. These results
suggest that soil amendments ofBrassica spp. tissues producing aromaticisothiocyanates may
have greater insecticidal potential than those producing aliphaticisothiocyanates.

1597

1186

1386

Phenyl

Benzyl

2-Phenylethyl
6.16 ±0.51

6.56 ±0.53

3.44 ±0.20

3.44 ±0.20

5.56

(4.70 - 7.07)
2.31

(2.04 - 2.95)
1.86

(1.63-2.34)

(2.11-2.62)
1.47

(1.23 -1.65)
1.15

(0.89 -1.32)

(0.76-1.21)
0.94

(0.59-1.15)
0.71

(0.40-0.91)

73.31

(54.49 - 130.73)

31.05

(21.53-40.32)

13.15

(5.41 - 19.55)

2.36

104.8

(82.67-151.52)

41.82

(33.19-50.73)

16.69

(9.98 - 22.67)

1.00

(160.27 -192.77)

(76.92 - 87.39)

(35.60-43.53)

26.93

20.07

13.70

56.89

35.98

3.44

Chi-square goodness-of-fit tests; degrees offreedom = 6 and 7 for rapeseed meal and methyl isothiocyanate, respectively

1594

Allyl

3.21 ±0.16

174.2

82.21

38.78

x2b

D

1719

Propyl

3.93 ±0.24

(95% CI)

LC90
(95% CI)

LC50
(95% CI)

LC10

N = Number of eggs used in bioassay

1395

Methyl

Slope ±SE

a

Na

Isothiocyanate

Table 1. Toxicity (ug/ml) of organic isothiocyanates to eggs of black vine weevil.
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TOXICITY OF RAPESEED MEAL AND METHYL ISOTHIOCYANATE TO
LARVAE OF THE BLACK VINE WEEVIL

V. Borek, L. R. Elberson, J. P. McCaffrey and M J. Morra
Department ofPlant, Soil and Entomological Sciences
University of Idaho; Moscow, ID 83844-2339
E-MAIL: jmccafifrey@marvin.ag.uidaho.edu

Soil amendments ofBrassica spp. tissues are known to displaytoxic effects to a number
of soil organisms, including insects. However, application rates necessaryto obtain effective
insect suppression have not been determined. We tested the toxicity of soil treated with rapeseed
(Brassica napus L.) seed meal and methyl isothiocyanate to larvae ofthe black vine weevil,
Otiorhynchus sulcatus (F.). Controls included untreated soil and soil treated with detoxified
rapeseed meal. Larvae were exposed to treated soil for 24 h. Larvae remaining motionless 30
min after their extraction from soil were recorded as dead. Mortality data were subjected to
probit analysis (Table 1). We estimated LCsos as 19.3 g of rapeseed meal or 6 mg of methyl
isothiocyanate per kg of soil. Extrapolation ofthe lethal concentrations ofrapeseed meal
necessary for effective control in a nursery or field application may be too high for practical use.
The toxicity ofrapeseed meal is about one third ofthe predicted rate, based on the glucosinolate
content within the meal. Brassica spp. tissues containing higher levels ofisothiocyanategenerating glucosinolatesmay have greaterinsecticidal potential.

3.530±0.729

1.839±0.288

Slope ±SE

.0061

(.0037-.0091)

(0.0004-.0031)

(13.335-26.640)

(0.543-3.587)
0.0018

19.338

1.829

LCso

(90%CI)

LCio

(90%CI)

LCw

(.0088-.0302)

.0133

(57.599-170.205)

86.906

(90%CI)

12.05

10.61

x2b

methyl isothiocyanate, respectively

bChi-square goodness-of-fit tests (Robertson &Preisler 1991); degrees of freedom =6 and 7 for rapeseed meal and

*N = Numberof larvae used in bioassay

Methyl
isothiocyanate
180

160

Rapeseed

meal

Na

Toxicity ofrapeseed meal (g/kg soil) and methyl isothiocyanate (g/kg soil) to larvae ofthe black vine weevil.

Preparation

Table 1.
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Foliage & Seed Insects
CABBAGE APHID CONTROL WITH FOLIAR SPRAYS, 1994

L. K. Tanigoshi & T. A. Murray
Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-3724

Plots were planted 9 May on the Washington State University campus, Pullman, WA with a small
plot drill at a seeding rate of 6 lb/acre in 7 rows 6 inches apart. Plots were 20 x 20 ft, replicated 4
times in a randomized complete block design. Seven insecticides were applied on 8 July to water

stressed plantsin the budding stage, with a C02-powered backpack sprayer. It wasequipped with
a 6.75 ft boom and 6 XR Teejet 8002 flat fan nozzles with 100 mesh screen on 19 inch spacing
and calibrated to deliver 21.3 gal/acre at 30 psi. Treatments were evaluated at 3,7,14, and 21
DAT with 2 (180°) sweeps with a standard 15 inch diam sweep net. Data were analyzed using
ANOVA and means separated by Fisher's LSD.
Thiodan, methyl parathion, Pirimor, Asana, Metasystox R and Capture provided comparable and
significant cabbage aphid population reductions 7 DAT. At 14 DAT Pirimor and Metasystox R
were demonstrably more efficacious than the other treatments during peak cabbage aphid
population increase and cessation of plant growth due to drought. NTN-33893 provided no
aphicidal activity as a foliar spray under the late season drought conditions of these trials.
Rate

Treatment

lb(AI)/acre

7 July

Thiodan 3EC

1.00

Methyl parathion 4EC

0.75

Pirimor 50DF
Asana 0.66EC

0.375
0.05

360.0abc
345.0abc
271.3c
507.5ab
562.5a
442.5ab
350.0abc
325.0bc

Metasystox R

Capture 2EC
NTN-33893

Check

0.50

A<p30f
0.26

,

11 July
57.50c
68.75c
13.0d
86.25bc
10.50d
73.75bc
156.25b
602.50a

15 July
130.0c
147.75c
31.25d
77.25c
29.75d
77.50c
336.25b
1025.0a

Means within the same column not followed by the same letter differ significantly
(P = 0.05; Fisher's LSD).
Data were transformed by logio(x + 1) before ANOVA; original data shown.

22 July
204.80a
152.80ab
3.80c
545.50a
16.30bc
127.80ab
6432.50a
1060.0a
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RESISTANCE OF Sinapis alba AND S. alba x Brassica spp. CROSSES
TO THE CABBAGE SEEDPOD WEEVIL

J.P. McCaffrey, B.L. Harmon, J. Brown, A.P. Brown & J.B. Davis
Dept. of Plant, Soil & Entomological Sciences; University of Idaho, Moscow, Idaho 83844-2339

INTRODUCTION

The objectives ofthese studies were to determine ifpod trichomes contributed to resistance
(antixenosis) ofSinapis alba (yellow mustard) to the cabbageseedpod weevil (Ceutorhynchus assimilis
Payk.) (CSPW), a major pest of rapeseed and canola in the Pacific Northwest, U.S.A. Also, to determine
if intergenericcrosses ofS. alba with Brassica napus and B. rapa confered resistance to weevilattack.
MATERIALS AND METHODS

Assessment of pod trichomes as a source of resistance to CSPW. Two paired choice ovipositional

bioassays were conducted: a) S. alba pods with trichomes versus S. alba pods with trichomes removed,
and b) undamaged S. alba pods versus damagedS. albapods. All pods were excisedfrom field-grown
*Gisilba' plants. Trichomes were plucked from the pods with forceps. Damagedpods receiveda slit
along each side of the pod with a razor blade. Undamaged pods received neither trichome removal nor
damage. Adult weevils werefield-collected from flowering canola(B. napus). Weevils wereput
individually into several cages with one Bridger1 (B. napus) pod and pods were dissected 24 h laterto
assess if weevils oviposited. Only females producing eggs in this susceptible host wereused in the
bioassays. One weevil was confined with two pods, one of eachtest type (Le., with and without

trichomes) in a 185 cm3 cage. Bioassays were conducted at 20"Cand 15:9 (L:D) photoperiod and
conducted over a 4 d period withpods replaced daily. Feeding punctures and eggs were recorded. Each
test was replicated 20 times.

Assessment of5. alba and S. alba x Brassica spp. crosses for resistance to CSPW. Paired choice and

no-choice ovipositional bioassays were conducted using 185 cm3 cages. Test lines included: B. napus
'Cyclone',B. rapa 'Tobin\ Sinapis alba 'Gisilba' or a numbered line034535, S. alba (034535) x B.
napus (Cyclone), and S. alba (Gisilba) x B. rapa(Tobin). In the choice tests, one female weevil was

confined with fourpods(2 of a test lineand 2 of the standard, Bridger (B. napus)) per cage. In the nochoice tests, one female weevil was confined with four pods ofthesame line percage. All pods were

excised from plants grown ina greenhouse. Weevils were collected from flowering winter rapeseed (B.
napus) in Latah and Nez Perce Counties, Idaho. Field collected weevils were put individually into
several cages with one Bridger pod. Pods were dissected 24 h later todetermine the presence ofeggs.

Only females producing eggs were used inthe bioassays. Each bioassay was conducted over a 4 d period
with pods changed daily. Feeding punctures and eggs were recorded. Each test was replicated 20 times.

kk

Field Tests. Seedlings oftested lines were transplantedto the University of Idaho Plant Science Farm,
Moscow, Idaho. Thirty pods per plot were removed on 22 May 1994 to counts egg and feeding

punctures. Also, 200 pods perplot wereremoved from B. rapa and S. alba (034535) plants on 25 July
and from the other lines on 29 July 1994to determine the incidence of larval exitholes within eachtest
line.

RESULTS AND DISCUSSION

Assessment of pod trichomes as a sourceof resistance to CSPW. No eggswerelaid in pods with or
without damage (Table 1). Signficantly (P<0.05) more feeding punctures were recorded on podswithout
trichomesthan on pods with trichomes. However, no significant difference (P < 0.05) in egg numbers
was found in S. alba pods with or without trichomes.
Assessment of S. alba and S. alba x Brassica spp. crosses for resistance to CSPW. In pairedchoice

tests, the B. napus parent Cyclone andthe S. alba x B. napus cross received significantly (P < 0.05) more
eggsthanthe standard, test line Bridger (Table 2). Weevil oviposition did not differ significantly (P >
0.05) amongthe B. rapa parent, Tobin, the S. alba x B. rapa cross and the Bridger standard.
In no-choice tests, the S. alba x B. rapa cross received significantly (P < 0.05) fewer eggs than
the B. rapa, the B. napus parent, andthe S. alba x B. napus cross(Table 3). However, the S. alba x B.

rapa pods used in the experiment were more mature than the other lines tested, potentially impacting the
acceptibility ofthe pods to the weevils. Laboratory assessment of intergeneric crosses and theirparental
sources to weevil oviposition indicated thatthe relative susceptibility of intergeneric crosses paralleled
that ofthe specific parental Brassica line.

Field Tests. There were no significant differences (P > 0.05) in the number of eggs per pod among the

Brassica parents andthe intergeneric crosses (Table 4). Weevils laid no eggs in S. alba pods. The B.

napus parent, Cyclone, had significantly (P < 0.05) more CSPW exitholes than theother line tested.
CONCLUSIONS

Apparently, trichomes are nottheonly factor mediating resistance of S. alba to CSPW. Other factors,
such asthe presence ofallelochemicals that are deterent to CSPW, orthe lack of kairomones mediating
host recognition may also inhibit weevil oviposition inS. alba pods. Also physical factors such as pod
wallthickness and pod size maybe important factors mediating host acceptance by the weevil. In any
event, theintegeneric crosses between S. alba and Brassica spp. did not confer resistance of the parental
£ alba. Further studies focusing on oppositional behavior of theweevils may help to further elucidate
the mechanismsassociated with host acceptance and plant resistance.
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Table 1. Feeding and oviposition of C. assimilis onS. alba (Gisilba) pods inpaired choice tests*7' ^>c
Feeding punctures/pod/day

Eggs/pod/day

Paired

choice test

Mean ± SE

Mean ± SE

trichomes w/o damage
pods with damage

0.16 ± 0.07
0.06 ± 0.04

1.26

trichomes intact

0.23 ±0.08

4.63

trichomes removed

1.48 ±0.26

0.2154

0.0 ±0.0

0.0 ±0.0
<0.0001

0.03 ±0.02

0.59

0.5602

0.01 ±0.01

an = 20.

*Treatment means compared using paired Student's ttest (SAS Institute 1989).
c Bridgerstandardreceived 17.73 feeding punctures/pod/day and 3.47 eggs/pod/day.

Table 2. Feeding and ovipositionof C. assimilison Brassica napus, B. rapa, S. alba and crosseswith
S. alba in paired choice tests a>"
Feeding punctures/pod/day

Eggs/pod/day

Paired
choice test

Mean±SE

Bridger
B. napus (Cyclone)

9.84 ±0.79

Bridger

S. alba (034535) x B. napus(Cyclone)

Mean ± SE
1.18

0.2445

8.73 ±0.51

10.46 ± 0.76

1.22 ±0.13

3.11

0.0036

1.97 ±0.21
4.48

0.0001

6.54 ± 0.44

139 ±0.11

0.0066

2.00 ±0.18

Bridger
B. rapa

10.99 ± 0.80
6.85 ± 0.52

4.33

0.0001

1.80 ±0.15
1.64 ±0.16

0.72

0.4741

Bridger

10.66 ±0.52

3.90

0.0004

1.58 ±0.18
133 ±0.15

1.03

03115

S. alba (Gisilba) x B. rapa (Tobin)

7.75 ± 0.54

Bridger
S. alba (034535)

13.14 ±0.78
0.03 ± 0.01

16.76

O.0001

2.08 ±0.15
0.00 ± 0.00

13.99

<0.0001

Bridger
S. alba (Gisilba)

11.71 ±033
0.04 ± 0.03

36.06

<0.0001

1.83 ±0.09
0.00 ±0.00

19.42

<0.0001

a/i = 20.

° Treatment means compared using paired Student's t test (SAS Institute 1989).
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Table 3. Feeding andoviposition of C assimilis on Brassica napus, B. rapaand crosses
with S. alba in no-choice tests'2

Feeding
punctures/
Line

pod/day ±SE

B. napus (Cyclone)
S. alba (034535) x
B. napus (Cyclone)
B. napus (Bridger)

8.03 ± 0.52 b

2.23 ±0.16 a

7.44 ± 0.45 be

1.99 ±0.13 a

20

9.36 ±0.63 a

1.96 ±0.15 a

20

6.23 ± 0.43 c

1.92 ±0.20 a

14

4.42 ± 1.16 d

0.77 ± 0.22 b

12

0.60 ± 0.1 le

0.02 ± 0.01c

20

0.73 ± 0.07 e

0.00 ± 0.00 c

20

B. rapa (Tobin)
S. alba (Gisilba) x
B. rapa (Tobin)
S. alba (Gisilba)
S. alba (034535)

Eggs/pod/day ± SE

n

20

a Means in a column followed by the same letter arenot significantly different (P=0.05)

usingProtected LSD (Eggs, F = 50.25; P =0.0001; Feeding Punctures, F - 26.09,
P = 0.0001; F = 291.59,P = 0.0001 [SAS Institute 1989]).

Table4. C. assimilis feeding, oviposition, andexit holes, on Brassica napus, B. rapa,S. albaand

crosses with S. alba in field plants0* *
Feeding punctures/pod
Line

±SE

Eggs/pod
±SE

Exitholes/100 pods
±SE

S alba (034535) x

B. napus (Cyclone0
S. alba (Gisilba) x
B. rapa (Tobin)
B. napus (Cyclone)
B. rapa (Tobin)
S.alba (034535)

2.80 ± 0.40 a

0.65 ±0.08 a

25.0 ± 14.0 b

3.45 ±0.05 a

0.43 ±0.00 a

26.8 ±

8.8 b

3.25 ±0.55 a

0.40 ±0.07 a

65.0 ±

0.5 a

2.63 ±0.40 a

037 ± 0.20 ab

203 ±

1.8 b

0.0 ±

0.0 b

0.00 ± 0.00 b

0.00 ± 0.00 b

an = 2.

* Means in a column followed by the same letter are not significantly different (P =0.05) using
Protected LSD (Exitholes, F - 10.07, P - 0.0131; Eggs, F=536,P =0.0471; Feeding Punctures,
F - 15.59,P = 0.0050) [SAS Institute 1989]).
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Foliage & Seed Insects

CABBAGE FLEA BEETLE CONTROL IN SPRING-PLANTED CANOLA, 1994

LP. McCaffrey & B.L. Harmon
Department of Plant, Soil & Entomological Sciences;
University of Idaho; Moscow, Idaho 83844-2339
208/885-7548

Abstract

The efficacy of foliar insecticides and seed treatments for protecting canola seedlings
from damage by cabbage flea beetle was assessed in northern Idaho. With the exception of the

low rate, Gaucho® (imidacloprid) seed treatments provided good protection from flea beetle
attack during all rating periods. However, reduced seedling emergence was noted in the seed
treatment plots. In general, foliar treatments provided less protection than the seed treatments.
Among foliar treatments, Thiodan 3EC (1.12 kg Al/ha) and Penncap MS 2 FM (0.56 kg Al/ha)
provided limited protection from flea beetle attack over an 8 d period. Sevin XLR Plus (0.56
and 1.12 kg Al/ha), TD 2342-1 2FM (0.56 kg Al/ha), TD 2348-1 2FM (0.56 kg Al/ha) and
methyl parathion 4E (0.56 kg Al/ha) did not reduce damage over that of the control treatment 3
or 8 days following treatment. All foliar treatments will require early detection of flea beetle
damage to allow adequate time for insecticide application to prevent significant damage.

Objective

The objective of these studies was to determine the efficacy of foliar insecticides and
seed treatments for protecting canola seedlings from damage caused by the cabbage flea beetle,
Phyllotreta cruciferae (Goeze), a major pest of canolain the Pacific Northwest, U.S.

Materials & Methods

Experimental plots were established at the University of Idaho Plant Science Farms at

Genesee and Moscow, ID. Treated and untreated IMC-02 seed was planted at7 lb / acre using a
six-row(7 in spacing), small-plot, cone seeder on May 6 at Genesee andMay 10at Moscow.
Seed was planted to a depth of about 1.0 inch at Genesee and 1.5 inch at Moscow to insure

contact with soil moisture. Plots were 3.5 x 16 ft arranged in a randomized complete block
design with each treatment replicated four times. The plotswere cultivated, harrowed and
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fertilized (200 lb 40-0-0-6 and 150 lb 16-20-0/acre) priorto planting. No preemergence
herbicides were appliedat either site.

Seed treated with five formulations ofimidacloprid (Gaucho®) and abenlate-captan
(fungicide only) control was supplied by Gustafson, Inc. Untreated seed for the foliar treatments
was supplied by Intermoutain Canola. Foliar treatments were applied when flea beetle damage
to cotyledons was first noted(May 23 and May 25 at Genesee and Moscow, respectively) using
aCO2- pressurized backpack sprayer equipped with 80* fan nozzles ona 6-ft boom that
delivered 20 gal/acre at 30 psi.

Flea beetledamage ratings and counts of all plants in 4.0 m of row (2 m of rows 2 and 3)
were made 3 and 8 d following the foliar applications. Flea beetle damage to cotyledons was
scored using a 0-6 rating systemwhere 0 =no damage, 1=minor leaf abrasion andno shot
holes, 2=1-3 shotholes and< 25% damage to cotyledon, 3 = 3-5 shotholes and25% of
cotyledon destroyed, 4 = 5-10 shot holesand 25 - 50% of cotyledon destroyed, 5 =>50%

cotyledon destroyed and 6 =cotyledon totally destroyed. The Genesee plots were abandoned in
June due to poor stand establishment and weeds. No yielddata were collected from the Moscow

plots because plants died orwere stunted due to extremely hot, dry weather during late June and
throughout July.

Results & Discussion

Stand establishment at the Genesee site was generally poor and flea beetle pressure was

low asreflected by low plant numbers and damage ratings, respectively (Table 1). There were

no significant differences (P >0.05) in plant counts ordamage ratings among treatments atthe 3
or8 d rating periods. The lack of preemergence herbicide and arelatively rough seed bed
probably contributed to poor stand establishment.
Plant countsand flea beetle pressure werehigherat the Moscow site (Table 2). Flea
beetle damage ratings were lowest in the plots with thehigher rates of Gaucho seed treatment

during all rating periods. The lowest rate of Gaucho (476.1 ml/cwt seed) did not perform any
better thanthe control treatments. Damage among the foliar treatments was generally high and

differences among treatments were more difficult to assess. There was significantly less (P <

0.05) damage inthe Thiodan 3EC and Penncap MS 2FM plots than the control plots at the 8 d
rating period. Furthermore, the damage ratings in the Thiodan 3EC plots changed little from the

pretreatment assessment to the 8dposttreatment assessment, suggesting good control. Sevin
XLR Plus (0.56 and 1.12 kg Al/ha), TD 2342-1 2FM (0.56 kg Al/ha) TD 2348-1 2FM (0.56 kg
Al/ha) and methyl parathion 4E (0.56 hg Al/ha) did not reduce damage over that ofthe control
plot 3 or 8 days following treatment. Plant counts were generally lower for the seed treatments
than the foliar treatments atall rating periods. Also, seedling recruitment was more uneven in

the seed treatment plots. This may have been exacerbated bythe relatively deep planting depth
necessary to reach soil moisture at thetime of planting.

226.8 g +59.2 ml

1.0 a

1.0 a
0.8 ab

0.56 kg Al/ha

0.56 kg Al/ha
0.56 kg Al/ha
0.56 kg Al/ha

Penncap MS 2FM

TD 2342-1 2FM

TD 2348-1 2FM

Methyl Parathion 4E

1.3 a

0.9 a

1.3 a

1.4 a

1.6 a

1.1a

0.9 a

1.3 a

1.3 a

1.3 a

1.1a

1.2 a

1.0 a

1.5 a

1.9 a

1.2 a

1.3 a

1.4 a

1.8 a

1.7 a

1.4 a

1.7 a

1.3 a

1.7 a

1.0 a

1.7 a

1.7 a

1.7 a

M

26.3 a

17.0 a

31.3 a

18.3 a

39.3 a

18.8 a

16.8 a

20.0 a

14.5 a

18.8 a

10.8 a

24.3 a

9.5 a

16.5 a

Pre-treatment

29.3 a

22.5 a

38.0 a

24.5 a

40.8 a

22.8 a

20.5 a

25.0 a

15.0 a

22.0 a

14.3 a

28.3 a

11.0 a

21.0 a

3d

destroyed.

c 0 - nodamage, 1- minor leafabrasion and no shot holes, 2=1-3 shot holes and <25% damage to cotyledon, 3 - 3-5 shot holes and
25% of cotyledon destroyed, 4 - 5-10 shot holes and 25 - 50% of cotyledon destroyed, 5 - >50% cotyledon destroyed, 6 - cotyledon totally

* Means in acolumn followed by the same letter are not significanly different at 5%level (Protected LSD).

and methyl parathion 4E) appliedMay 23.

25.5 a

23.0 a

38.8 a

24.8 a

44.3 a

23.8 a

23.0 a

26.8 a

16.8 a

22.0 a

12.0 a

29.0 a

11.8a

21.8 a

8d

Seedlines/4 m of row*

a Plots planted May 6; foliar insecticides (Sevin XLR Plus, Thiodan 3EC, Penncap MS 2 FM, TD 2342-1 2 FM, TD 2348-1 2FM,

0.6 abc

0.6 abc

1.0 a

1.12 kg Al/ha

Thiodan 3EC

—

1.0 a
0.5 abc

1.12 kg Al/ha

Sevin XLR Plus

Control

0.3 be

0.56 kg Al/ha

0.3 be

0.1c

0.3 be

Sevin XLR Plus

226.8 g + 59.2 ml

+ 709.8 ml

226.8 g +59.2 ml

+ 709.8 ml+ 44.4 ml

226.8 g +59.2 ml

226.8 g +59.2 ml
+ 709.8 ml + 14.2 g

0.3 be

0.7 abc

3d

Damaee*»c
Pre-treatment

+ 946.4 ml

+ Gaucho 480FS

Benlate 50DF + Captan 400

+ Gaucho 480FS

Benlate 50DF + Captan 400

+ Gaucho 480FS + Anchor Fl

Benlate 50DF + Captan400

+ Gaucho 480FS + Kodiak

Benlate 50DF + Captan 400

+ 476.1 ml

Benlate 50DF + Captan 400

+ Gaucho 480FS

226.8 g +59.2 ml

or kg/ha>

(g or ml/cwt seed

Rate

Benlate 50DF + Captan 400

Treatment

Table 1. Flea Beetle Controlin Spring-planted Canola at Genesee, Idaho, 1994a

104.3 abed
990.bcd

3.4 ab
3.2 ab

2.4 ab

2.3 ab
2.4 ab
2.2 be
2.4 ab

0.56 kg Al/ha

0.56 kg Al/ha

0.56 kg Al/ha
0.56 kg Al/ha

Penncap MS 2FM

TD 2342-1 2FM

TD 2348-1 2FM

Methyl Parathion4E

3.3 ab

3.3 ab

3.1 ab

2.7 a

3.6 a

3.3 abc

3.1 cd

3.1 cd

3.3 abc

96.8 bed

116.5 ab

116.8 all

109.5 abc

137.5 a

102.0 abed

122.3 ab

122.0 ab

117.8 abc

124.5 ab

96.0 bede

127.3 ab

103.0 abede

116.0ab

126.8 ab

111.5 abc

136.5 a

109.0 abed

74.5 def

78.8 cdef

73.8 def

51.8 f

69.8 ef

101.0 abede

8d

destroyed, 4 - 5-10 shot holes and 25 - 50% of cotyledon destroyed, 5 - >50% cotyledon destroyed and 6 - cotyledon totally destroyed.

25% of cotyledon

* Means ina column followed bythe same letter are not significanly different at5 % level (Protected LSD).
c 0 » nodamage, 1• minor leafabrasion and noshot holes, 2=1-3 shot holes and <25% damage to cotyledon, 3 =3-5 shot holes and

and methyl parathion 4E) applied May 25.

a Plots planted May 10; foliar insecticides (Sevin XLR Plus, Thiodan 3EC, Penncap MS 2 FM, TD 2342-1 2 FM, TD 2348-1 2FM,

Control
...

127.3 a

119.8 ab
3.1 be

2.9 be

2.9 be

1.12 kg Al/ha

Thiodan 3EC

3.2 ab

120.3 ab

2.4 ab

108.5 abc

1.12 kg Al/ha

3.3 abc

Sevin XLR Plus

+ Gaucho 480FS

0.56 kg Al/ha

77.3 cde

83.3 bede

Sevin XLR Plus

72.3 de

77.3 cde

76.3 cde

53.5 e

68.8 de

2.3 d

2.5 e

2.7 de

70.5 de

52.5 e

67.3 de

93.8 abede

3.2 ab

2.3 de

2.6 e

3.3 abc

3.2 be

97.0 bed

3d

1.2 e

1.8 cd

1.9 e

2.6 cd

3.0 b

3.1 be

Pre-treatment

2.5 ab

226.8 g +59.2 ml

+ 709.8 ml

226.8 g +59.2 ml

+ 709.8 ml+ 44.4 ml
1.4 de

1.7 d

226.8 g + 59.2 ml
+ 709.8 ml + 14.2 g

226.8 g +59.2 ml

2.3 b

3.4 a

8d

Seedlings/4 m of row*

+ 946.4 ml

Benlate 50DF + Captan 400

+ Gaucho 480FS

Benlate 50DF+ Captan400

+ Gaucho 480FS + Anchor Fl

Benlate 50DF + Captan 400

+ Gaucho 480FS + Kodiak

Benlate 50DF + Captan 400

+ Gaucho 480FS

226.8 g +59.2 ml

Benlate 50DF + Captan 400

2.4 ab

3d

Damaged
Pre-treatment

+ 476.1 ml

226.8 g +59.2 ml

or kg/ha>

(g or ml/cwt seed

Rate

Benlate 50DF + Captan 400

Treatment

Table 2. Flea Beetle Control in Spring-planted Canola at Moscow, Idaho, 1994"

o
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Section VII

Foliage & Seed Insects
COMPARISON OF FLEA BEETLE POPULATIONS ON TWO SPECIES OF CANOLA

D. E. Bragg
Cooperative Extension

Washington State University
Pomeroy WA 99347-0190
1-509-843-3701

My empirical observations have been that the cabbage flea beetle, Phyllotretta
cruciferae Goeze, seems to attack larger plant stages of Brassica campestris
canola compared to B. napus canola. In 1993, flea beetle populations of 600 per
180 sweep were common on B. campestris canola plants after pod formation, and
actually damaged pods through scarification from feeding on the cuticle resulting
in premature shatter. To test the hypothesis that flea beetles attack larger B.
campestris canola plants, an experiment was designed using a randomized complete
block design with 12 replicates each for the 2 canola species (treatments). Each
replicate consisted of 3 x 6.6 feet rows. Data were collected as 1) beetles per
6.6 feet of row; 2) mean damage to plants per 6.6 feet of row based on a flea
beetle damage scale of 0 to 6 where 0 • no damage and 6 = total destruction of
leaves and the apical meristem; and 3) number of plants per 6.6 feet of row.
Data were collected at the stages cotyledon (CI); at cotyledon plus visible
meristem (Cl+m); at one true leaf (lLf) ; at 2 true leaves (2Lf); at 3 true leaves
(3Lf); and at early rosette (4-5Lf).

The graph "Flea Beetle Populations" shows a mean of 50 beetles per 6.6 ft/row at
the cotyledon stage for both species. The mean population of beetles dropped to
40 at Cl+m, and 20 at lLf for both species. From 2Lf through 4-5Lf flea beetle
numbers dropped in the B. napus canola to 0 at 4-5Lf. The beetle numbers remained

at about 20 per 6.6 ft/row through rosette in the B. campestris canola.

For B.

campestris canola, the graph "Flea Beetle Damage" shows greater initial damage
(4 compared to a mean of 3), about the same level of damage from lLf through 2Lf,
and greater damage from 3Lf through 4-5Lf as compared to B. napus canola due to
continued high beetle numbers. Actual canola plant stand reduction was similar

for both species, dropping from 24 to 13 by lLf and remaining constant.
The continued presence of flea beetles on B. campestris canola well into the
rosette stage while B. napus canola had no flea beetles at this stage indicates
some sort of host preference. The continued population levels of ca. 20 beetles

per 6.6 ft/row resulted in slightly higher damage to the B. campestris canola.
However, no significant difference in plant stand reduction occurred between the

2 canola species. It would seem that stand reduction through destruction of
meristem occurs primarily from cotyledon through the early true leaf stage of
canola plant growth. It is an accepted practice to double seed the first 50' of
canola fields to allow for stand reduction. Post-emergence treatment has not been
required on these fields to date.
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Spring Canola 8poelaa Compared

4-6Lf

Crop Stage

—*— B. campestris

—+— B. napus

Beetles per 6.6 ft/row
Flea Beetle Damage
Spring Canola Spaelaa Compared

4-5Lf

Crop Stage

-~ B. campestris
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Damage 0-6 Scale per 6.6 ft/row
Flea Beetle Plant Stand Reduction
Spring Canola Spaoiaa Compared
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1Lf

2Lf

Crop Stage

—

B. campestris

~+~ B. napus

Plants per 6.6 ft/row

3Lf

4-5Lf
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Section VII

Foliage & Seed Insects
CONTROL OF LEPIDOPTERANS IN CANOLA, 1994

L. K. Tanigoshi & T. A. Murray
Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-3724

Plots were planted 9 May on the Washington State University campus, Pulman, WA with a small
plot drill at a seeding rate of 6 lb/acre in 7 rows 6 inches apart. Plots were 20 x 20 ft, replicated 4
times in a randomized complete block design. Six treatments of Biobit were applied on 22 July to
water stressed plants in the pod-fill stage, with a C02-powered backpack sprayer. It was
equipped with a 6.75 ft boom and 6 XR Teejet 8002 flat fan nozzles with 100 mesh screen on 19
inch spacing and calibrated to deliver 21.3 gal/acre at 30 psi. Applications were applied at 7 am and
the maximum temperatures during the sampling interval were 88-90°F. Efficacy was evaluated at 3

and 10DAT with 2 (180°) sweeps with a standard 15 inch diam sweepnet. Data were analyzed
using ANOVA and means separated by Fisher's LSD.

Unlike last season, field populations of diamondback moth were very low; beginning in late June
moderate levels of imported cabbageworm were active through seed ripening. Though larval
populations were declining at the time of application, all rates, formulations of Biobit and
combination of additives weresignificantly different from the untreated checkat 3 DAT. Though
not significant, this trend was apparentat 10DAT. The data indicatea dose responsefor the higher
rates of Biobit FC and XL.
Rate

Treatment

lb (AI)/acre

Biobit FC
Biobit FC
Biobit FC + XPL-010
Biobit FC + XPL-010
Biobit XL

1 qt
2qt
0.5 qt + 0.27 qt
1 qt + 0.56 qt
1.33 pt

Check

20 July

25 July

1 August

9.25
5.75
7.0
9.25
9.50

1.25b
0.25b
0.75b
0.50b
0.75b
5.50a

0.0a
0.50a
0.0a
0.0a
0.0a
0.50a

810

Means within the samecolumnnot followed by the sameletter differsignificantly (P = 0.05;
Fisher's LSD).
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Foliage & Seed Insects
FLEA BEETLE CONTROL IN SPRING CANOLA

L. K. Tanigoshi and T. A. Murray
Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-3724

Plots were planted 9 May on theWashington State University campus, Pullman, WA witha small
plot drill at a seeding rate of 6 lb/acre in 7 rows 6 inches apart. Plots were 4 x 20ft, replicated 4
times in a randomized complete block design. Three ratesof Gaucho wereapplied as a seed
treatment. Eight insecticides were applied on 25May with a C02-powered backpack sprayer with
a 4.5 ft boom equipped with 4 XR Teejet 8002 flat fan nozzles on 19inch spacing and calibrated
todeliver 21.3 gal/acre at 30psi. Plants were in the mature cotyledon stage with meristem visible;
temperatures and wind speedduring treatment were75-81°Fand 1 mph. Treatments were
evaluated bycounting the number offleabeedes present on20randomly selected plants in the
middle 3 rows. Data were analyzed using ANOVA and means separated by Fisher's LSD.

Methyl parathion, Thiodan, Sevin XLR, andPenncap provided comparable and significant adult
fleabeetle population reductions 14DAT. All seedtreated rates of Gaucho performed
unsatisfactorily 30 days afterplanting underthe dryland conditions of these trials. The 32 oz rate
of Gaucho provided significandy better protection man theothertreatments at the pretreatment
count 16 days after planting.
Rate
Treatment

Methyl parathion 4EC
Methyl parathion 4EC
Penncap 2F

lb (AI) acre 25 May

0.50
0.75
0.50

1.32dc
1.90abc
1.85abc

28 May

2 June

8 June

1.13c
0.09c
0.16c

0.18cd
O.Old
0.05d

0.31c
1.19c
0.30c

TD 2342-1
0.50
2.15a
0.11c
0.08d
TD 2348-1
0.50
1.80abc
0.11c
0.04d
Thiodan 3EC
1.00
1.93abc
0.15c
O.Od
Gaucho 480
1.00
1.48bcd
1.11a
0.66ab
Gaucho 480
1.50
1.13d
0.69ab
0.86a
Gaucho 480
2.00
0.45e
0.5lbc
0.59ab
Sevin XLR
0.75
2.03ab
0.10c
O.lOcd
Sevin XLR
1.00
2.13ab
0.14c
0.08d
Check
1.75abcd
0.70ab
0.43bc
Means within the same column not followed by the same letter differ significantly
(P = 0.05; Fisher's LSD).

0.28c
0.26c
0.19c
0.64b
0.83ab
0.76ab
0.26c
0.21c
0.91a
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Section VII

Foliage & Seed Insects
POST-EMERGENCE FLEA BEETLE INSECTICIDES ON CANOLA IN SE WASHINGTON

D. E. Bragg
Cooperative Extension
Washington State University
Pomeroy WA 99347-0190
1-509-843-3701

The flea beetle, Phyllotretta cruciferae Goeze, is a pest of emerging spring
canola in the intermediate rainfall zone of SE Washington. Flea beetles enter
canola fields from adjacent refuges in large numbers, and loss of stand due to
damage at the cotyledon stage is common. 5 insecticides were tested in a

randomized complete block design experiment with 4 replicates of 3 x 6.6 ft/row
for each treatment and an untreated check. Duplicate trials where conducted
simultaneously for B. campestris and B. napus canola to determine if differences
in flea beetle control exist between canola species. The trials were located on
summer fallow land adjacent to a blue grass field and a commercial canola field.
Seeding was 5-6-94 with treatment at the cotyledon stage on 5-23-94. At the time

of treatment, 50 flea beetles per 6.6 ft/row was the mean count throughout both
trials. Chemicals applied were Penncap MS, Phaser 50 WP, and the Elf Attochem
experimental compounds TD2342-1 2FM, TD2345-1 2FM, and TD2348-1 2FM. Applications
were made with a C02 backpack sprayer at 20 GPA and 20 PSI at 4 pm, at 21 C, no
wind.

Data were

collected as

follows

on

2-DAT,

5-DAT,

7-DAT,

and

10-DAT:

evaluation of plant damage based on a 0 to 6 scale with 0 = no damage and 6 =
total destruction of cotyledons and apical meristem; and counts of plants per 6.6

ft/row to evaluate stand reduction. At 10-DAT plants of both species were in the
4-5 leaf rosette stage. Analysis of data was by ANOVA with separation by LSD
test. Values followed by the same letter are not significantly different.
Comparisons of plant damage data in tables 1 and 2 show all insecticide
treatments provided somewhat better flea beetle control as compared to the check,
with TD2345-1 2FM significantly better through 10-DAT in both trials than other
treatments. Dead flea beetles and Lygus bugs continued to pile up under the
TD2345-1 2FM plants through 7-DAT. Tables 3 and 4 show that all treatments were

somewhat different than the check in prevention of stand reduction. Again,
TD2345-1 2FM was significantly different through 10-DAT compared to the other
insecticide treatments in both trials. Data for the 2 canola species were not
significantly different between treatments.
TABLE 1.

FLEA BEETLE DAMAGE ON BRASSICA NAPUS CANOLA 0 - 6 SCALE
Precount

Treatment

2-DAT

5-DAT

7-DAT

10-DAT

Check

1 A

3.25 D

4.00 B

4.25 B

3.25 C

Penncap MS 2FM

1 A

2.00 BC

2.25 AB

TD2342-1 2FM

1 A

1.75 B«

2.25 AB

2.00 B

TD2348-1 2FM

1 A

2.50 C

2.00 AB

2.25 AB
2.25 AB
2.00 AB

Phaser 50 WP

1 A

2.00 BC

2.25 AB

2.75 AB

1.75 B

TD2345-1 2FM

1 A

1.00 A

1.00 A

1.00 A

1.00 A

Cotyl.+

1-Leaf

2-3 Leaves

Rosette

.

Crop Stage
Cotyledon
(p = 0.05; LSD) ANOVA

2.00 B
2.00 B
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TABLE 2. FLEA BEETLE DAMAGE ON BRASSICA CAMPESTRIS CANOLA 0-6 SCALE
Treatment

Precount

2-DAT

5-DAT

7-DAT

10-DAT
4.25 C

Check

1 A

4.00 C

4.00 B

4.00 B

Penncap MS 2FM

1 A

2.50 AB

2.00 AB

2.00 AB

2.00 B

TD2342-1 2FM

1 A

2.50 AB

2.25 AB

2.25 AB

2.00 B

TD2348-1 2FM
Phaser 50 WP

1 A

2.75 BC

2.00 AB

3.00 AB

2.00 B

1 A

2.75 BC

2.25 AB

2.75 AB

2.00 B

1 A

TD2345-1 2FM

Crop Stage

Cotyledon

2.00 A

1.25 A

1.25 A

.1.00 A

Cotyl.+

1-Leaf

2-3 Leaves

Rosette

(p = 0.05; LSD) ANOVA

TABLE 3. FLEA BEETLE STAND REDUCTION ON BRASSICA NAPUS CANOLA - PLANTS 6.6 FT/ROW
Treatment

10-DAT

7-DAT

5-DAT

2-DAT

Precount

Check

24.00 A

15.75 A

10.75 A

10.75 A

10.75 A

Penncap MS 2FM

23.00 A

21.50 AB

18.25 AB

18.25 AB

18.25

B

TD2342-1 2FM
TD2348-1 2FM
Phaser 50 WP
TD2345-1 2FM

23.75
24.25
24.00
23.75

.21.50 AB
20.00 AB
19.75 AB
22.75 B

18.25 AB
17.75 AB
17.75 AB
19.50 B

17.50 AB
17.75 AB
17.50 AB
19.50 B

17.00
17.75
17.50
19.50

B
B
B
B

1-Leaf

2-3 Leaves Rosette

Crop Stage

A
A
A
A

Cotyledon

Cotyl.+

(p = 0.05; LSD) ANOVA

TABLE 4. FLEA BEETLE STAND REDUCTION ON BRASSICA CAMPESTRIS - PLANTS 6.6 FT/ROW
Treatment

Precount

2-DAT

5-DAT

7-DAT

10-DAT
14.00 A

Check

23.75 A

17.00 A

15.00 A

15.00 A

Penncap MS 2FM

24.00 A

21.75 AB

18.25 AB

18.25 AB

18.25 AB

TD2342-1 2FM
TD2348-1 2FM
Phaser 50 WP
TD2345-1 2FM

23.50
23.75
24.00
24.25

19.50 AB

16.50 AB

16.50 AB

16.50 AB

Crop Stage

Cotyledon

A
A
A
A

18.50 AB

16.50 AB

16.50 AB

16.50 AB

20.75 AB

17.50 AB

17.50 AB

17.50 AB

23.25

20.00

20.00

20.00

B

Cotyl.+

1-Leaf

B

B

B

2-3 Leaves Rosette

(p = 0.05; LSD) ANOVA
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Section VII.

Foliage and seed feeding and mining insects
CONTROL OF COLORADO POTATO BEETLE WITH ALIGN EC AND
KDF-0414 FORMULATIONS OF AZADIRACHTIN. IDAHO 1994
Craig R. Baird
University of Idaho
Parma Research & Extension Center

Parma, Idaho 83660
(208) 722-6701

Russet Burbank potatoes were planted on 1-2 April 1994 at the University of
Idaho Research and Extension Center at Caldwell, Idaho. Soil type is

Greenleaf-Owyhee silt loam soil. Eleven treatments including industry standards
and untreated check were replicated 4 times in a randomized complete block
design. Individual replicates were 4 rows (36 inch spacing) wide by 25 feet long.
Treatments were applied using a CO2 backpack sprayer with X-10 hollow cone
nozzles at 30 psi and 50 gallons of spray per acre.
Evaluation:

Colorado Potato Beetle control was evaluated by counting adult beetles, large
larvae, small larvae, and egg masses in the two center rows (50 feet total) of

each 4 row replicate. Weekly counts were made 3 to 4 days after each weekly
or bi-weekly application of treatments from 13 June through 10 August. Damage
estimates (percent defoliation) were made three times: 18 days, 38 days, and at
the conclusion of the tests, 57 days.

Potato yield for each treatment was determined by weighing the yield of potatoes
in 50 feet of row in each replicate and summing the totals of four replicates for
treatment totals.
Results and conclusions:

1. Adult beetles: Although the initial numbers were small, there were significant
differences in adult beetles beginning with the first weekly counts. Among the
Align and KDF treatments, lower number of adults beetles were counted in those
treatments receiving weekly applications rather than bi-weekly. There was
moderately heavy fly-in pressure throughout the test.

2. Large larvae: Weekly treatments of Align and KDF were more effective in
maintaining CPB larvae at low levels although the differences were not always
significant.
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3. Small larvae: Weekly treatments of Align and KDF were more effective in
controlling CPB larvae than the bi-weekly treatments and the differences were
usually significant.

4. Egg masses: Egg mass counts did not show significant differences among
the treatments.

5. Percent defoliation: Damage was more evident in the bi-weekly sprayed
treatments although the differences were not significant.

6. Yield: Potato yield was higher in treatment 7 (weekly sprays of KDF and
highest rate) than in other treatments although the differences were not
significant. Soil variation over the test area probably accounts for most of the
yield differences among the Align and KDF treatments, although the yields were
much greater than the untreated check and treatment 10.

TREATMENTS:

1994

1.

Align EC

5 g ai/A

every 7 days

2.

Align EC

5 g ai/A

every 14 days

3.

Align EC

10 g ai/A

every 7 days

4.

Align EC

10 g ai/A

every 14 days

5.

KDF-0414

5 g ai/A

every 7 days

6.

KDF-0414

5 g ai/A

every 14 days

7.

KDF-0414

10 g ai/A

every 7 days

8.

KDF-0414

10 g ai/A

every 14 days

9.

Admire 240FS

.02 lb ai/A
+

10.

M-Trak

11.

Untreated check

initial treatment

21 day treatment

2.5 quarts/A

every 14 days
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COLORADO POTATO BEETLE CONTROL WITH AZADIRACHTIN (ALIGN EC)
IDAHO, 1994

45-fT

ALIGN
5-70

ALIGN
5-14d

ALIGN
10-7d

ALIGN
10-14d

KDF
5-7d

KDF
5-14d

KDF
10-7d

KDF
10-Ud

ADMIRE M-TRAK
21d
14d

FIELD EVALUATION OF ALIGN EC ON POTATOES - IDAHO 1994
100-^

ALIGN

ALIGN

ALIGN

5-7d

9-14(1

10-7d

ALIGN
10-14d

KDF
5-7d

KDF
5-14d

KDF
10-7d

KDF
10-14d

ADMIRE M-TRAK
21d

14d

UTC

UTC
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Section VII

Foliage and seed feeding and mining insects
EFFICACY OF POST EMERGENCE INSECTICIDES FOR COLORADO
BEETLE AND WIREWORM CONTROL IN IDAHO - 1994

Craig R. Baird
University of Idaho
Parma Research & Extension Center

Parma, Idaho 83660

(208) 722-6701

Russet Burbank potatoes were planted 1-2 April 1994 at the University of Idaho
Research and Extension Center at Caldwell, Idaho.
Eight treatments including
untreated check were replicated 4 times in a randomized complete block design.
Individual replicates were 4 rows (36 inch spacing) wide by 25 feet long. All treatments
were applied at post emergence (95% emergence) at the 4 leaf rosette stage on 9 May.
Liquid sprays were applied in a 4-inch band over the row (ot) or sidedressed 4 inches
deep and 4 inches to the side of the potato row (sd). Granular treatments were
sidedressed 4 inches deep and 4 inches to the side of the potato row. All treatments
were followed the same day by final cultivation and hilling which incorporated any
exposed insecticide. Sprinkler irrigations (12 hr set) were applied approximately weekly
on the following dates: 13 and 26 May: 9,17, 21, and 29 June; 5, 15, 21, and 28 July;
4 August.
Evaluation:

Colorado Potato Beetle control was evaluated by counting adult beetles, large larvae,
and small larvae in the two center rows (50 feet total) of each 4 row replicate. Weekly
counts were made from 2 June through 10 August. Foliar feeding damage estimates
were made 3 times: 1 July (53 days), 21 July (73 days), and at the conclusion of the
test 10 August (93 days).

Wireworm damage was assessed at harvest by randomly selecting 50 potatoes from
each replicate and counting the number of damaged potatoes and the total number of
wireworm holes.

Potato yield for each treatment was determined by weighing the total yield of potatoes
in 50 feet of row in each replicate and summing the totals of four replicates for
treatment totals.

Results and Conclusions:

Adults: All treatments demonstrated significant control of adult beetles through June
and the first half of July. By 21 July, all treatments were still significantly more effective
than UTC; however, beetle numbers were increasing in all treatments. By 28 July,
there were no significant differences between the treatments and UTC.

Small Larvae: The early generation of small larvae was evident in weekly counts by
23 June where complete control was demonstrated in all treatments. In early July a
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near-total die-off of CPB larvae occurred from an unknown pathogen in all treatments
including UTC. The second generation of larvae began hatching in mid to late July with
significant control still being evident in all insecticide treatments through 21 July.
Large Larvae: Excellent control of larvae was evident through June and most of July.
All treatments were significantly more effective than UTC but not significantly different
among themselves. The 3 granular treatments still maintained significantly better
control as late as 28 July.
Damage. Percent Defoliation: All treatments showed significantly reduced defoliation
through the first two evaluations (21 July). At the conclusion of the test, all treatments
demonstrated reduced leaf damage compared with UTC. Among the treatments, the
high rates of Furadan had significantly less damage than other treatments.
Wireworm damage: All treatments demonstrated reduced damage compared to UTC
but significant differences were seen only with the Furadan treatments. The granular
treatments reduced wireworm damage with Thimet 20 G being slightly but not
significantly better than Thimet 20CR and AC 513-920 15G
Yield: All treatments demonstrated significantly higher yields than the UTC but were
not significantly different among themselves.
LIST OF TREATMENTS:
Treatment

Rate

Method of application

1. Untreated Check
2. Furadan 4F

3 lb ai/A

4-inch band over top (ot)of potato
row and covered with cultivation

3. Furadan 4F

1.5 lb ai/A

4-inch band over top (ot)of potato
row and covered with cultivation

4. Furadan 4F

3 lb ai/A

sidedressed (sd) 4 inches to side
of row and 4 inches deep

5. Furadan 4F

1.5 lb ai/A

sidedressed (sd) 4 inches to side
of row and 4 inches deep

6. Thimet 20CR

2.3 lb ai/A

sidedressed (sd) 4 inches to side
of row and 4 inches deep

7. AC 513-920 15G

2.3 lb ai/A

sidedressed (sd) 4 inches to side
of row and 4 inches deep

8. Thimet 20G

2.3 lb ai/A

sidedressed (sd) 4 inches to side

of row and 4 inches deep
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COLORADO POTATO BEETLE CONTROL WITH POST EMERGENCE
INSECTICIDE TREATMENTS
IDAHO - 1994

UTC

FURA

FURA

FURA

FURA

1.50T

30T

3SD

1.5SD

THIMET
20CR

EXP-15 THIMET
G

SD

20G SD

SD

WIREWORM DAMAGE USING POST EMERGENCE TREATMENTS
CALDWELL, IDAHO

1994

THIMET 20G SD
EXP-15G SD
THIMET 20CRSD

FURADAN 1.5 SD
FURADAN 3SD
FURADAN 1.5 OT

FURADAN 3 0T
UTC

0

2

4

6

8

10

12

14

16

PERCENT WIREWORM DAMAGED POTATOES AT HARVEST

18
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Section VII

Foliage & Seed Insects
POPULATION DYNAMICS OF COLORADO POTATO BEETLE
ON ALTERNATE HOST PLANTS

G. Xu and G. E. Long
Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-5504

Nightshade, especially hairy nightshade, Solanum sarrachoides Sendt., is a locally
abundant weed species in irrigated crop lands. It serves as a major alternate host
plant of the Colorado potato beetle (CPB), and plays a very important role in the life
history of the beetle. It starts emerging in late-June, and continues emerging
throughout the season. Its full growth stage occurs in July/August while foliage of
potatoes are declining. The colonization of nightshade plants by beetles were found
as early as late-June. Mark-release and recapture technique indicated that a large
percentage of CPB adults leave potatoes for nightshade after about one week of
feeding on potato foliage. The population densities on nightshade plants were much
higher than that on potatoes. Those beetles developing on nightshade were found to
overwinter there, and to colonize potatoes the following season.

The movement of the Colorado potato beetles between potato and alternate host
plant, i.e. nightshade, might be related to the delay of the insecticide resistance in the
beetle. These movements mix up the population genes of the beetle, alter the gene
frequencies, and keep the frequencies of insecticide-resistant genes, if any, at very low
levels.

SECTION VIII

Mites & Sap-Sucking Insects
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Rene Horton

Section Leader
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Section VIII

Mites and Sap-sucking Insects

IMIDACLOPRID (ADMIRE®) - A WELCOME ALTERNATIVE FOR
COOLEY SPRUCE GALL ADELGID MANAGEMENT
ON CHRISTMAS TREES

A. L Antonelli

Department of Entomology,
Washington State University Puyaliup
7612 Pioneer Way East
Puyaliup, WA 98371-4998
206-840-4563
S.L Foss

Washington State Department of Agriculture
Pesticide Managment Division
P.O. Box 42589

Olympia, WA 98504-2589
206-902-2049

Production of Christmas trees on 23,000 acres in western Washington is a major
agricultural industry that contributes significantly to the economy of a region that has been
troubled by restrictions on tree harvesting. Like most monocultured crops, however,
Christmas trees suffer damage from weed competition, insect feeding, and pathogenic
fungi. The Cooley spruce gall adelgid (fldelges cooleyi) is a major pest on Christmas
trees in the Pacific Northwest. The insect forms small cottony tufts on new needles soon

after it hatches. A severe infestation of these sucking insects may cause a heavy
shedding of foliage, and if left unchecked can severely damage the tree. The crawler is
the target of control efforts when new growth is expanding in the spring.

Presently, options for chemical control of the adelgid are limited to chlorpyrifos (Lorsban
or Dursban), and endosulfan (Thiodan). Chlorpyrifos and Thiodan have a very high
toxicity to fish and aquatic invertebrates. Indeed Thiodan 3EC has a restriction on the
label that prohibits its aerial application within a distance of 300 feet of streams, lakes,

ponds, and estuaries. New efficacious safer alternatives for insect control are imperative
for helping growers maintain their productivity.

A new insecticide alternative, imidacloprid, (Admire®), is particularly suitable for controlling
sucking insects, and therefore may be very useful on Christmas trees. Admire® is a new

class of insecticide chemistry that represents a major advancement in pest management
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due to its high degree of environmental and applicator safety. It is a systemic insecticide
earmarked for foliar application by air or ground in Christmas tree plantations. It has very
low contact activity but is extremely toxic to insects when ingested. This characteristic
significantly reduces the hazard to beneficial predators and parasitoids; thus, it promises
to be a very important product in integrated pest management systems.
In May 1994 several experiments were run in portions of Christmas tree plantations. In
one series of experiments, (experiments 1-3), Admire® was applied by ground at an
equivalent rate of 6.4 ounces (0.1 pounds active ingredient) per acre to three replicated
fields. Shoot samples were randomly taken nine days after treatment from each of 20
trees from each treatment and numbers of adelgids were counted. Adelgid numbers were
significantly (DMRT at 5% level), reduced by Admire® and Thiodan, which was used as
a standard for comparison. Furthermore, both insecticides gave similar levels of control.

In another experiment, (experiment 4), Admire® and Thiodan were applied by helicopter
over unreplicated blocks of Douglas-fir trees. The pesticides were applied without
additional adjuvant and at lower spray volumes (10 gallons of spray solution per acre)
compared to the ground trials (40-55 gallons of spray solution per acre). Preliminary
results indicate that Thiodan suppressed adelgid numbers better than Admire®. Further
research is needed to determine the role adjuvants and higher spray volumes have on
the efficacy of aerially applied Admire®.
The research trials conducted thus far demonstrate that ground applied Admire® provided
effective control of Cooley spruce gall adelgid in Douglas fir. When applied aerially or to

trees with a dense canopy, spray coverage and use of an adjuvant could be critical
factors affecting the efficacy of Admire®. Uniform coverage of a tree is not as critical
when using Thiodan because this insecticide may have some biological activity in the
vapor state. Although further research is needed, the desirable environmental safety of
Admire® makes it a suitable candidate for IPM systems in Christmas tree plantations.
Mean live adelgids per terminal

Trt.

xExpl1

xExp 21

xExp31

xExp 4

Check

2.99a

9.92a

7.89a

11.2a

Thiodan

0.15 b

0.40 b

0.27 b

4.7 b

Admire®

0.25 b

0.20 b

0.95 b

8.1ab

1DMRTat5%level.
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Section VIII

Mites & Sap-sucking Insects
SPIDER MITE CONTROL ON RED RASPBERRIES

Carl H. Shanks, Jimmie D. Chamberlain, and Jeanette R. Bergen
Washington State University-Vancouver, Research & Extension Unit
1919 N.E. 78th St., Vancouver, WA 98665-9752

206/576-6030
Laboratory trials. An emulsifiable soybean oil (Natur'l Oil) and molasses (kind
used in cattle feed) were tested against twospotted spider mites, Tetranychus
urticae, in the laboratory. Lima bean seedlings in the primary leaf stage were
sprayed to the point where the leaves were uniformly wet. Five adult female mites
were placed on each leaf 0.5, 24, or 48 hr. after infestation. The motile forms were
counted 1 week after infestation.

All rates of oil significantly reduced mite numbers, even when infestation did not
occur for 48 hr. after treatment (Table 1). The two highest rates of molasses, 12.5
and 25% reduced mite numbers > 90%, even when infestation did not occur for 48 hr.

after treatment (Table 2). At 6.25%, mite numbers were reduced when leaves were
infested 0.5 or 24 hr. after treatment. The 3.12%-rate did not affect mite numbers.

Field trials. Abamectin, AC 303,630, molasses, Natur'l Oil and Vendex were

tested against twospotted spider mite in a red raspberry field at Puyaliup, WA. It was
not possible to replicate treatments, so plots were single rows 400 ft. long and each
treated row was paired with adjacent untreated row. Sprays were applied with a
hooded over-the-row boom in 285 gal. of spray per acre at 200 psi. One week after
treatment, 30 leaflets were picked from each plot and all motile forms of mites
counted. Vendex, 2% Natur'l Oil, and AC 303,630 gave 75-84% reduction in mite
numbers within that week (Table 3). All other treatments gave some reduction. There
was a large number of the coccinellid mite predator, Stethorus punctum picipes,
in the field and none of the treatments reduced their population.
The same materials were tested at different rates on red raspberries at
Vancouver, WA. Plots were single rows 30 ft. long and treatments were replicated
four times in a randomized complete block design. Sprays were applied as described
previously for the Puyaliup trials. Both rates of AC 303,630, 25% molasses, and
Vendex significantly reduced the mite population within 1 week (Table 4). Two weeks
after treatment, mite numbers were relatively the same to each other but overall had
declined sharply in all treatments, probably due to the presence of large numbers of
the Asian ladybeetle, Harmonia axyridis.

C:\WPDOCS\MISC\VIII.D94
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(1982). The morphological differences are subtle, requiring measurements and calculations;
however, the two subspecies are biologically distinct. Metopolophium festucae sensu stricto has
been known from North America for along time and colonizes only grasses. Stroyan (1982) says

itis "rarely and probably only transiently on cereals." On the other hand, M. festucae cerealium is
acereal pest. Again, according to Stroyan (1982), itis found "on various grasses, and rather
common on cereals, especially winter-sown oats and barley, where severe damage may be
caused." Damage is most serious on oat and barley in the spring, and lesser damage occurs on
wheat.

It isnot known whether M. festucae cerealium will cause much damage to cereal crops inthe
Pacific Northwest. The difficulty in separating it morphologically from other Metopolophium spp.
poses additional problems.
Myzus ascalonicus Doncaster

A suction trap collection ofashallot aphid {Myzus ascalonicus) in Lewiston confirmed its

establishment in north Idaho. The shallot aphid is aclose relative of the green peach aphid and is a

moderately important vector of potato leafroll virus in Europe. It is most commonly reported on
stored root crops, particularly onions. We would like to see samples ofany aphids found
colonizing stored root crops in order to establish the distribution ofthe shallot aphid in the Pacific
Northwest.

Eucaraztia elegans (Ferrari)

One Eucarazzia elegans was collected in the Klamath Falls suction trap in September. This
species, which has no common name, was first detected in the USA in 1984 by Dr. Manya

Stoetzel (Systematic Entomology Laboratory, USDA-ARS) and has become established in

southern California. According toDr. Stoetzel, E. elegans infests only mint and related plants and
is not likelyto become a serious pest.
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Section Vm

Mites and Sap-sucking Insects
NEW OR UNUSUAL PESTS IN IDAHO IN 1994

Susan Halbert and Larry Sandvol
University ofIdaho, Aberdeen R&E Center, P.O. Box AA, Aberdeen, ID 83210
Aphids on potato tubers

An unusual aphid infestation was found near TwinFalls associated with severely malformed
potato tubers. Theaphids proved to be Smynthurodes betae Westwood. Smynthurodes betae is
permanently anholocyclic on roots in Idaho, because the overwintering host isPistacio. The
species is most commonly found on beanroots, and the single previous Idaho record is from roots
ofbeans in Parma. The potato field where the aphidswere found was planted to beans in 1993,
and beans in a field across a road from the infested potato plants were also infested with S. betae,
thoughno damage was observed on the beans except a slight bendin the roots where the aphid
colonies were located.

The potato plantsappeared normal aboveground except for aerial tubers near the bases ofthe
plants. Tubers, however, were small and knobby. The herbicides that sometimes cause similar
malformation oftubers without foliar symptoms had not been used on beans in 1993 or 1994.
Plants without aerial tubers had normal underground tubers and no aphids. Although S. betae has
been reported from potato, but there is no information that we can find on whether it causes

damage to tubers. It is not knownwhetherthe aphids causedthe severedamage with which they
were associated, or whether they preferentiallycolonized damaged plants.
Metopolophiumfestucae (Theobald)

Metopolophiumfestucae was found in Boise this spring colonizing drought tolerant fescue
lawns. It is usually a rare species in Idaho, with most consistent collections in the Lewiston
suction trap in the spring. People who have planted drought tolerant fescue lawns for water
conservation have inadvertently planted a monoculture ofthe favorite host ofM. festucae.
Moreover, the mild winter of 1993/94 enabled this commonly anholocyclic species to overwinter
easily in the Treasure Valley. Populations in a few lawns reached hundreds per leaf.

Metopolophium festucae cerealium Stroyan
Several aphid specimens collected in Oregon suction traps this summer have been identified as
Metopolophiumfestucae cerealium Stroyan, constituting a new record for North America ofa moderately
important European cereal pest. The identity of four specimens has been confirmed by Prof. George
Remaudiere, who recently documented the presence ofthe same subspecies in Bolivia. Confirmed collection
locations so far are all in Oregon and include Corvallis, Madras and Hermiston. As always, a final
confirmation depends upon findingM.festucae cerealium on cereal crops.

In contrast to M.festucae s. str.,M.festucae cerealium is a potentially damaging new pest of
cereal crops. It was separated from Metopolophiumfestucae (Theobald) sensu stricto by Stroyan
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Table 2. Trials with molasses against twospotted spider
mite on lima bean plants in the laboratory.

Table 1.Trials with Natur'l Oil* against twospotted spider
mite on lima bean plants in the laboratory.
Cone, of

oil in

Cone, of
molasses
in spray

No. mites on primary leaves with

indicated time between spray and infestation *

spray

5Tn7!

1.25%
2.50%
5.00%
10.00%
None

24 hr.

48 hr.

1.2a

6.4b

7.6ab

0.2a
0a

0a
0a

1.8a

0a

0a

12.6b

33.4c

0a
44.6b

0a

No. mites on primary leaves with
indicated time from spray to infestation
0.5 hr.
24 hr.
48 hr.

3.12%
6.25%
12.50%

25.00%
None

47c

23.8b

17.2b

6.6ab

16.6b

36.2b

2.2ab

0a

1.6a

0a

0a

1a

33.6bc

43.4b

24.6b

Numbers followed by the same letter are not
significantly different (Tukey's HSD test, P=»0.01).

Numbers followed by the same letter are not

significantly different (Tukey's HSD test, P=0.01).

*An emulsifiable soybean oil.
**Mites counted 1 week after infestation of plants.
Table 3. Control of spider mites on red raspberries, Puyaliup, Vw\, 1994.
No. mites per leaflet
Pretreatment, Aug.9
Aug. 16

Rate*

Miticide

Treated

Check

Treated

Check

% reduction

Abamectin 0.15 EC

0.01 lb.

361

439

202

405

50.1

Abamectin 0.15 EC

0.02 lb.

440

578

146

430

66.0

AC 303,630 3SC

0.31b.

382

476

82

518

84.2

Molasses

125%
25%

602
294

380
369

254
240

420

39.5

427

43.8

Natur'l Oil**

1%

490

627

61

156

60.9

Natur'l Oil

2%

413

270

69

288

76.0

Vendex 50 WP

1.0 lb.

440

402

95

375

74.7

Molasses

*Sprays appliedon Aug.9 in 285gal. per acra Percentages areconcentration in the
water. Pounds are the amount of actual cherricai per acre.
Mto

EmJsrfiabie soybean oil.

Table 4. Control of spider mites on red raspberries, Vancouver, WA, 1994.

No. mites per leaflet*
Pretreatment,
Miticide

Rate**

Aug. 22

Aug. 29

Sep. 8

Abamectin 0.15 EC

0.01 lb.

029.0

297.3 bed

157.0 cd

Abamectin 0.15 EC

0.02 lb

000.3

337.3 cd

157.5 cd

Abamectin 0.15 EC

0.04 lb

031.3

202.8 bed

AC 303,630 3SC
AC 303,030 3SC

0.3 lb.

759.5

0.61b.

Molasses

25%

Natur'l OH

0.5%

Natur'l Oil
Natur'l Oil
Vendex 50 WP

1.0%
2.0%
1.0 lb.

Untreated check

N/A

91.0 be

29.5

a

000.8

22.0

a

809.3

91.3 ab

123.0 be

682.3

296.0 bed

217.5 cd

1011.5

156.0 cd

940.0

453.0 de
301.5 bed
171.3 abc

705.3

551.5

278.0 d

753.0

e

11.3 b

7.3 a

266.0 d
18.5 b

Means followed by the same letter are not significantly different (Tukey's
HSD Test, P=0.05).

'Sprays applied at 285 gal. per acre. Percentages are concentration in the water.
Pounds are the amount of actual chemical per acre.
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Section Vm.

Mites & sap-sucking insects
EVALUATION OF AZUKI BEAN ACCESSIONS FOR RESISTANCE
TO THE TWOSPOTTED SPIDER MITE

H.G. Aguilarl, L.K. Tanigoshil, and TA. Lumpkin^
1. Department of Entomology
Washington State University
Pullman, WA 99164-6382
509/335-5504

2. Department of Crop Science
Washington State University
Pullman, WA 99164-6420
509/335-2726

The twospotted spider mite (TSSM), Tetranychus urticae, is a serious pest attacking a
significant number of economically important plants. TSSM is the most severe pest of
azuki in the Columbia Basin of Washington State, and is especially destructive during the
dry, hot summer months when azuki is growing. Consequendy, management of TSSM is
necessary. Host plant resistance is potentially a viable option to reduce the mite impact
in this crop.
Under lab conditions ninety-one azuki accessions were evaluated with a leaf-disk
technique to select for those which express an antibiotic response to TSSM's
ovipositional rate. Later, nine of the most promising accessions and Erimo, a commercial
variety acting as a control, were reevaluated to determine the ovipositional rate and the
total fecundity.

Analyses of variance were conducted on ovipositional rate and fecundity of the TSSM.
Statistical significances between accessions were found. According to the results, some
of the accessions showed a reduced ovipositional rate and fecundity when compared with
the susceptible control. The accessions, excepting number 577 possibly, do not show
clearmorphological evidence that leaf surfacemorphology is affecting ovipositional rate
and fecundity of TSSM. Therefore it can be inferred that a biochemical antibiotic
mechanism is at work. Further studies are necessary to clarify this problem.

APPENDIX

Minutes of the 53rd Annual Meeting
Pacific Northwest Insect Management Conference

Imperial Hotel, Portland, Oregon
10-11 January 1994

Opening Business Meeting, Monday 10 January 1994

Chairperson Duane Biever called the 53rd Conference to order at 9:15 a.m. Conference
attendees introduced themselves.

Minutes from the opening and final business meetings of the 1993 conference were accepted
without revision as distributed to the membership by mail during December 1993.

Secretary/Treasurer Ed Bechinski read the 1993 treasury report:
1992 balance forward

$0.00

1993 meeting registration fees
600.00
interest (through 30 Sept. 1993)
5.23
$605.23

OSU (printing 1993 Reports)

-379.81

postage

(1994 program announcement)
1993 balance forward

-67.20
$158.22

There were no reports of retired or deceased members during 1993.
Duane announced these committee assignments:
Resolutions

Nominations

Tumblebug

Gary Long

Jay Karren

Ed Bechinski

Susan Halbert

Joe McCaffrey

Kurt Volker

Jim Todd

Glen Fisher

NEW BUSINESS:

Larry Sandvol suggested we annually invite the members of the Plant Disease Conference to
participate in presentation of insect vector papers at our PNW Insect Management Conference.
Motion passed unanimously.

The opening business meeting concluded at 9:25 a.m. and Section I presentations began.
Final Business Meeting, Tuesday 11 January 1994

Chairperson Duane Biever called the final business meeting to order at 3:17 p.m.

Gary Long read the following report from the 1994 Resolutions Committee.

Whereas the 53rd Annual Northwest Insect Management Conference has voted to
coordinate our 'Vectors of Plant Pathogens" section with the concurrent Phytopathology

meeting, be it resolved that the Secretary write aletter to the Chairmen of the Field Crop
and Vegetable Pathology conferences to invite joint participants. Said letter should
include the format for abstracts and names of people to whom abstracts should be sent.

Furthermore, we instruct the Secretary to send aletter to the Imperial Hotel expressing

thanks for the use ofthe excellent remodeled facilities and courteous service, and that

we express thanks to Deanna Watkins, Glenn Fisher and Oregon State University for
preparing the abstracts and for supplying the projection equipment during the meeting
and toward strong projectionist, and that we express thanks to the Section Leaders for

keeping the meeting running smoothly and ask future Section Leaders to encourage
people doing relevant research to present papers, and that we express our appreciation

to the Chairperson Duane Biever and Secretary/Treasurer Ed Bechinski for asuccessful
1994 Conference.

Members unanimously approved these resolutions.

Jay Karren presented the report of the Nominations Committee. Nominated for Chairpersonelect was Lynell Tanigoshi, 1996; nominated for Secretary/Treasurer was Ed Bechinski 1995.

There were no nominations from the floor and both were elected by unanimous consent.

Ed Bechinski read the report of the Tumblebug Committee (attached) and recognized Larry
Sandvol as the 1994 recipient.

Duane Biever turned-over his gavel to 1995 Chairperson Craig Collins. Craig announced that
the 1995 meetings would be held 9-10 January.
Adjourned at 3:40 p.m.

Prepared 17 Japuaf*1994.

Ed Bechinski

Mr. President, Mr. President-Beet, Distinguished Members, Honored Guests (and Art Antonelli)

This year's competition for the Tumblebug Award was the fiercest in recent memory, and long
will go down in the annals of this PNW Insect Management Conference. You all should feel
privileged indeed to have personally witnessed this display, which pitted perennial favorites
against brash upstarts, industry and university personnel vs government workers (the latter which
we all recognize as an oxymoron).

,

For you novices and beginners, this committee notes that you can enhance your chances for
receipt of our honor by sprinkling-in these standard phrases (virtually all ofwhich were extracted
from the paper of Wyatt Cone).
#1

"You've all seen these slides before."

#2

"I thinkthis is my first slide" (this is preferred by our members from the west side

ofthe Cascades). East-siders prefer to wait until the end, then announce: "I think that's it" (as
if it's impossible for anyone, especially the speaker, to know for sure).
#3

The committee's personal favorite: "This is kind of hard to see."

So for you youngsters: none ofthese alone guarantee an award, but used wisely, can speed you
on your way.

Competition began in earnest when Larry Sandvol stunned the membership by suggesting we
"synchronize vector papers with the Plant Disease meeting." No one in the audience had any
ideathat anyone from Aberdeen knew such a big word as synchronize, let alone Sandvol. Our
hiddenTumblebug camerathen caught Larry on videotape: he whispered, muttered, mumbled,
grumbled, wriggled, scratched, yawned, stretched, and picked his way through virtually every
paper given. This would be somewhat tolerable if Sandvol ever gave a paper himself. We will
revisit Sandvol later in this report.

Glen Fisher followed Sandvol's lead by announcing the 1994 Research Reports had been

1*

padded with the 1993 Abstracts. This clearly was a shallow attempt by Fisher to disguise his
own feeble participation in our meeting, since the only report he submitted was from last year.
Had any of our members other than Glen tried a stunt like this, the competition would have
ended immediately and the award been given. But Fisher, we all know, is the Mother of All
Tumblebugs. Thus, we demand more than this simple fraud. Fisher later tried to make amends
by sabotaging Tuesday's session with a faulty slide projector, but no one was impressed, not
even Mr. Wenneman, who persevered and repelled Fisher's interference.

«

Jay Karren clearly needs sensitivity training. He began by complaining about "all the young
guys" at the meeting. The committee felt this was pretty bold for someone who himself is
'chronologically challenged.' Later, he slandered everyone in his section by comparing the
quality of their papers to "sauerkraut and wieners." Butto his credit, Unlike Fisher, Sandvol and
others, Jay actually did give a paper. Now: It seems that Jay had spent countless years looking
for gypsy moths without much success, only to eventually find the biggest infestation this side
of the Mississippi right in front of his office. We must penalize Jay on two more counts. First,
we are indignant that Karren gave his paper in a T-shirt. Jay, this is not a T-shirt contest. At
least you didn'tthink itwas a WET T-shirt contest. We were especially saddened that your poor
exhibition influenced a youngster (Steve Booth) to also wear a T-shirt. For shame! And to

Steve Booth: we had high hopes for you, but given your choice of mentor, all bets are off. And

secondly, whereas Dan Mayer and others tried to present 1992 data (probably by bribing Glen
Fisher), Jay Karren presented six years of stale data.

Kurt Volker and Imade an unholy alliance in which we agreed to use executive privilege and
constitutional protection to mutually exempt ourselves from consideration. But being the
backstabbing SOB I really am, Kurt, I lied. Kurt acted decisively to become the early

front-runner. He started strongly with a lesson in the Volker Method of Home Electrical Repair,
but fell short when he left many in the audience yearning for alive demonstration. Kurt uniquely

began his research report with "Once upon atime," followed by arambling discourse, after which
he announced that was all he was going to say. Yet, with cunning malice, Kurt reached down

and pulled out a stack of overheads, the data on which he himself had to admit was not very
interesting. Kurt went on to confuse a wooden pointer with a light saber and was frustrated

when he couldn't find the button to turn it on. This is not surprising, given his electrical skills.

But the best was yet to come. Volker callously libelled his colleagues, characterizing Ciba-Geigy
as "a fly-by-night outfit, not nearly as credible as Zeneca" (yet no one, not even Kurt, has any
idea what the word Zeneca means). He proceeded to ridicule the insect killing power of
Dow-Elanco's Lorsban (though here the committee concedes his point that it's probably not a

good thing that a Lorsban spray only leaves 3/10 of one big-eyed bug per field. FinaHy (no,
that's not the end yet), although there were only three questions, Volker had to admit he had no
idea about the answer to one of those three. Normally, 67% success is only good enough for

the ARS and other government workers.

The committee was not totally without feelings of compassion and sympathy; several critical
decisions were based on a pity factor.

Wyatt Cone: Tossed in a slide of a WWI battlefield and called it hop yard. Was

inexplicably impressed that ametal detector could actually detect steel rebar buried in the sod.
We ask if Wyatt is surprised when he turns on the faucet and water comes out. Finally, Wyatt,
why do you only work on crops used to make alcohol?

Sharron Coilman asked if predaceous mites ate leaves. Here we took into account that
Sharron was showing the inevitable wear and tear of working at the EPA for so many years. We
wish you a speedy recovery.

Carl Shanks made abald attempt to pad his C.V. by submitting the same*&•£** **

different sections. The committee felt sorry for Carl since it was clear he hadn t heard that, no
matter how thick his C.V., there would be no raises for anyone in Washington this year.

Lynell Tanigoshi began by declaring he was not sure why he was standing here onlyrto
repeat everything previous speakers had said. It was obvious to the committee that Lyne
needed to fS «* trip to his department head. In aweak moment of oonfctfto*M
proceeded to incriminate himself with photographic evidence. Lynell soon win be^needing aH

his wits to defend himself from an impending visit byWashington Department of Ecology/Human

S! who soon will be investigating Lyneil's research practice of sending what dsi^a

graduate student into the field with ahand-held sprayer to apply methyl parathion. When our

Sative team enlarged the incriminating slide, lo and behold, there was Lynell, safely 1000
yards out of the field, yelling to the student 'It's only Bt* it's only Bt.

Our county extension agents gave astrong showing. Ben Simko proved he is well familiar with

the strength of his presentation skills when he excused us in advance for falling asleep during
his presentation. His true character cameto light (and called into question the accuracy of his
data) when he admitted he only does research (I think Igot this right) "after drinking some beers
and driving his wife crazy on the dinner table." The mental image of that event was more than
the committee could bear. We, nonetheless, would like to know if the dose:response curves you

showed had anything at all to do with insects or instead documented your own increasing
tolerance for alcohol.

Dave Bragg, unlike Simko, was more subtle. He observed and reported that there is an edge
effect that occurs (get this) at the edges of fields. It's unclear if next year he will extend his
powers of observation to include mid-field effects in the middle of fields. We can hardly wait.

Leslie Elberson, you are far too polite to win. We forever will fondly recall how you introduced
the entire population of Moscow, Genesee, Troy, and other towns no one had even heard of
before. Leslie delivered not one but two papers that began with eight initials and three hyphens:

FFA hyphen IMC hyphen Ul TA-DA-TA-DA-TA-DA. Never in our history has even one paper (let
alone two) used so many acronyms in a title. This earns youthe special citation here: Y.A.W.N.
'You almost won, neophyte.' But you fell short in the quest for Tumblebug when you cruelly
whetted our appetite by referring to "the doggy step," but then failed to demonstrate it. This
otherwise would have been the icing on the cake.

Joe McCaffrey was more befuddled than normal; he repeatedly answered questions from the
audience by saying: "Good question." That may work in the classroom, but not here, Joe. To
hiscredit, though, scouts from this committee informed us thatJoe was on a mission to improve
his appreciation of high culture here in Portland. So: if Joe was befuddled, it was because he
was still reflecting upon the dance recital he'd seen the night before down the street at Mary's
Club. It is unclear to us if he had seen the doggy step there.

The committee normally doesn't issue advice, but does take exceptions in dire cases. So, to
Harold Toba: never, ever tell a dead rabbit joke again; in fact, you should leave well enough
alone and never ever tell us any jokes at all.

Susan Halbert assumed we all needed a refresher course in aphid-borne viruses (this was sadly

true, but very damaging to our delicate entomological egos). Susan soon showed her worth as
a Tumblebug competitor by recommending farmers paint their plants white as ah aphid control.
But this was a mere warm-up exercise. Susan set new standards for epidemiological research

by studying wheat streak mosaic incidence and infection in her own living room. We fault her
for never telling us if there was a statistically significant difference in epidemiology between her
living room and family room. We understand she is now writing an extension flier, "WSM
management in your house."
t

We're pleased to recognize a newcomer, Mr. Kabala. He not only is a newcomer, but a mere

graduate student who shamed many of the old-timers today with one of the more innovative
approaches to participating in our competition. Had it not been for the blinding glare of light
reflected from the balding head of his major professor (Gary Long), Mr. Kabaia's own
self-acknowledged ebony skin would have made him entirely invisible to this audience.

We need to recognize another newcomer, Alan Schrieber, who tried to impress us by dropping
names. Alan, anyone who works in a place where FEQL hits the fan needs to walk on tiptoes
around here.

Following the theme of uses of color in Tumblebug competition, Craig Baird deserves honorable

mention for using on one bar chart all 256 million colors from Harvard Graphics. Well done!
But by itself, not good enough.

Gary Long showed how out-of-touch he has become with the real world since becoming an

administrator by offering an erudite comment about Andrewartha and Birch. Gary, no real

enZotogist «red about Andrewartha and Birch when they first published 40 years ago, and

we could hardly care less today.

Two tag-teams entered in the competition. The duo of Stoltz and Matteson sported on their
pioneering research which proved that Beauveria actually increasesJ>°P^°n}™?**X*°
Colorado potato beetle. These data place Stoltz and Matteson at odds wrth al other research
tabs nthe known universe. This committee admires them for the courage of their conviction

of go^ng aga"nst common wisdom (Jay Karren: note that this is the Politicly Correct way of
saying Stottz &Matteson have no common sense). So, Nancy and Bob, keep up the good

wwkTsoorTyou will be dedicating the David Copperfield Laboratory of Insect Mag.c and Illusion.

You might talk to Mr. Kabala about his disappeanng act.

Another duo- Dan Mayer and his proxy, Jeff Lunden. Dan earlier presented his hypothesis that

The BLwa^ between 1and 100, and for sake of ease, "we'll pick 25." And just momente ago,
we all wen? Sued by such statements that "bee repellents work by killing bees. Jeff gave
me" shortest presentations in the history of PNWIMC, yet, oddly, generated the longest

^ntific discCSonP Even Larry Sandvol stopped fidgeting long enough to share h,s wisdom
wrth us And even though that wisdom was exhausted nearly instantaneously, Larry boldly
continued on Zn Vdkel who saw the impending disaster, tried to head Sandvol off wrth a
sTde Sacking question about transgenic plants. But this only played ,nto Sandvol s hands,
because transoenic plants are only one of many areas in which Larry is an expert. By now,
Sotwa^on aroll summarizing other people's research as Kit were his own He finally
££££himself when he tossedout yet another acronym, PAA. This^moment ofcontusion
gave Section Leader Ted Alby the opening he needed to break ,n and end £» Sandvol
monologue. "Good discussion,' said Ted, "but we need to move on. Everyone in the a^ence

exceot Sandvol recognized that only the last part of Alby's declaration was true How Alby
mSed to keepTsLght face when he pronounced the monologue to be ;floodd«cu«on
fe bevond the committee's knowledge to understand. And so ended Monday sdisplay.^ But by

Tuetdav sSidvol was rejuvenated once again freely giving us his advice about such wide

So topfclas epaemtology, degree days, barley thrips, cereal leaf beetles, and so on, ad

Sum! "urj £ disap^aredfrom our meeting for some time; presumably he was
downstairs helping the plant pathologists, another of his areas of expertise.
And so, in final analysis:
One member withstood the test;

he stood head and shoulders above the rest
and clearly showed he was the best.

Ladies and gentlemen, we honortoday Extension Professor and Superintendent ofthe University

of Idaho Aberdeen Research and Extension Center, Larry Sandvol.

