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63RD ANNUAL MEETING
CUMBERLAND-SHENANDOAH FRUIT WORKERS CONFERENCE
Harpers Ferry, West Virginia
November 19-20, 1988

The 63rd Annual Meeting of the Cumberland-Shenandoah Fruit
Workers Conference was called to order at 9:30 a.m. on November
19, 1987, by Chairman Edward Durner. The meeting was co-hosted
by New Jersey and South Carolina. The hosts for future meetings
are as follows:

1988 - Virginia

1989 - Maryland

1990 - North Carolina

1991 ~ USDA

1992 - Pennsylvania

1993 - West Virginia

1994 - New Jersey and South Carolina

The morning joint session was devoted to the topics of
"Predictive Model for Improving Fire Blight Management
Decisions” and the "Field Use of a Polycorder for Collecting and
Manipulating ‘Field Data”, -

Following lunch, entomology and plant pathology met in a
joint session, while horticulture met separately. An evening
meeting to discuss general situations by each group was made
available at 8 p.m., after dinner.

All groups met separately on Friday mormning until a 10:00
a.m, break. Following the submitted paper session, a joint wrap
up session was held at 10:30 a.m, during which a brief report of
significant events during the past year was given by a
representative from each state as well as a wrap up session of
each group.

The nominating committee presented the following slate for
the 1988 meeting:

H. A. Rollins, Jr., VPI, Winchester, VA 22601, as general
secretary.

R. L. Horsburgh, VPI & SU, 2500 Valley Avenue,
Winchester, VA 22601, as entomology division coordinator.

Reith Yoder, VA Ag. Exp. Station, 2500 Valley Avenue,
Winchester, VA 22601, as plant pathology division coordinator.

Ross E. Byers, Winchester Fruit Researach Lab, 2500 Valley
Avenue, VA 22601, as horticulture division coordinator.



It was decided to hold the 1988 meeting at the
Cliffside Inn, Harpers Ferry, West Virginia, on November 17-
18, 1988. It was strongly advised that for the 1988 meeting
that each attendant stay at the Cliffside Inn to ensure the
availability of meeting rooms at no charge.

Respectfully submitted,

Letly

ohn Ridley
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Paper
No.

11,

12,

13,
14.

15.

1987 CUMBERLAND-SHENANDOAH FRUIT WORKERS CONFERENCE

ENTOMOLOGY

GORSUCH, CLYDE S. and R. E., McWHORTER. Seasonal
distribution of the spotted tentiform leafminer,
Phyllonorycter blancardella F., on apples in South
Carolina,

GORSUCH, CLYDE S. and R. E. McWHORTER. Seasonal
distribution of the grape root borer, Vitacea
polistiformes (Harris) in South Carolina.

HOGMIRE, JR., HENRY W., LARRY CRIM and RICHARD ANNAN.
Peach insecticide evaluation, 1987.

HORSBURGH, R. L. and LEONARD J. COBB. Apple insecticides
evaluations, 1987,

HULL, LARRY A. Apple, dilute test of insecticides.

HULL, LARRY A. Apple, concentrate airblast insecticide
test, 1987.

HULL, LARRY A. Apple, rosy apple aphid control, 1987,

JACOBS, S. B. Apple, evaluation of Fenoxycarb for Tabm
control, 1987,

HULL, LARRY A. Apple, dilute test of acaricides, 1987.

HULL, LARRY A. Apple, integrated mite control with Savey,
1987.

HULL, LARRY A. Pear, seasonal pear psylla control
experiment, 1987,

HULL, LARRY A. Pear mite control with Apollo, 1987.

HULL, LARRY A. Apple, effect of vydate on fruit thinning,
1987.

RKNIGHT, ALAN L. and LARRY A. HULL. Tufted apple budmoth
residue/Bioassay experiments.,

PFEIFFER, D. G. and J. C. KILLIAN. Pheromone disruption
of lesser peachtree borer, 1987,



le6.

17.

18.

19.

20,

21.

22.

23.

24,

25.

26.

27.

28.

29.

PFEIFFER, DOUG G. and LEO F., PONTON. Apollo volume trial
on mites.

PFEIFFER, DOUG G. and LEO F. PONTON. Apple, Savey trial -
mite.

PFEIFFER, DOUG G. and LEON F. PONTON. DPX-EYO059
trial/codling moth and other insect controls on
apples.

PFEIFFER, DOUG. G. and J. C. KILLIAN. Grape root borer
flight periods, 1987.

PFEIFFER, DOUG G. and RICHARD D. MARINI. Apple kelthane
phytotoxicity trial, 1987.

PFEIFFER, DOUG G., J. C. KILLIAN, R. L. HORSBURGH and K.
S. YODER. Pheromone disruption of codling moth.

POLK, DEAN and FRED C. SWIFT. False chinch bug as a late
season peach pest.

STARNER, VAN R. and FRED C., SWIFT. Control of European
red mites with Typhlodromus longipilus and two
other phytoseiids.

SWIFt, FRED C., ELIZABETH J. HERMAN, and VAN STARNER.
Effect of certain insecticides on dispersal of
European red mite from apple trees.

SWIFT, FRED C. and ELIZABETH J. HERMAN. Diapause
development and hatch of overwintering eggs of
European red mite.

SWIFT, FRED C. and DEAN POLK. Evaluation of chlorpyrifos-

oil-spreader combinations for control of European
red mite.

SWIFT, FRED C. and ELIZABETH J. HERMAN. Diapause
induction, development, and termination in field
populations of Amblyseius fallacis.

SWIFT, FRED C. and ELIZABETH J. HERMAN. Seasonal
abundance and distribution of Amblyseius fallacis
in an apple orchard.

WALGENBACH, JAMES F. Control of spotted tentiform
leafminer in Western North Carolina.
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.30,

31.

32,

33.

34,

35.

36.

37.

38.

39.

40,

41,

42,

a3.

Plant Pathology

BARRAT, J. G. Fire blight control trials, 1987.

BARRAT, J. G. Rubigan fungicide applications to apples,
: 1987,

BARRAT, J. G. Peach leaf curl, peach scab, brown rot,
Rhizopus rot control trials with Brave 720, 1987.

BARRAT, J. G. Peach leaf curl control with Bravo C/M,
1987.

CARSON, ANN; TONY WATSON, and R. W. MILLER. Observations
and peach demonstration results, 1987,

DRAKE, C. R. Management of apple diseases in Virginfa.

HICKEY, K. D., J. MAY, and G, McGLAUGHLIN. Control of
apple scab and powdery mildew with sterol-inhibiting
fungicides applied with an airblast sprayer, 1987.

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Incidence of
scab and powdery mildew on Rome Beauty apple treated
with dilute fungicide sprays applied in post-
infection application, 1987,

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Evaluation of
seasonal protective fungicide trial for control of
apple scab and powdery mildew.

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Comparison of
wettable powder and flowable formulations of
standard fungicides for control of apple scab.

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Effect of
sterol-inhibiting fungicide treatments in
suppressing primary inoculum and preventing
secondary spread of apple powdery mildew, 1987,

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Incidence of
scab on leaves of five apple cultivars treated with
post—infection sprays of sterol-inhibiting
fungicides, 1987.

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Suppression of
Conidia production of Venturia inaequalis on leaves
of five apple cultivars with sterol-~inhibiting
fungicides, 1987,

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Efficacy of
fungicide treatments for control of peach brown rot
and rusty spot, 1987.



44,

45.

46,

47.

48.

49,

50.

51.

52,

53.

54.

55.

56.

57.

HICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Incidence of
brown rot and leaf spot on tart cherry sprayed with
gseasonal dilute fungicide treatments, 1987.

RICKEY, K. D., J. MAY, and G. McGLAUGHLIN. Effect of
seasonal fungicide treatments on control of brown
rot blossom blight and fruit decay on Stanley Prune,
1987.

KOTCON, JAMES. Population dynamics of lesion and dagger
nematodes in pecan orchards treated with fenamiphos.

RICHIE, DAVE F. and M. A. BENNETT. Peach scab control
using Bravo 720.

SPRINGER, JOHN K. Disease control, 1987.

STEINER, PAUL W. and RICHARD HEFLEBOWER. Mary Blite: A
predictive model for apple fire blight management.

SUTTON, T. B, and E. M. BROWN. Disease control on Golden
pDelicious, 1987.

SUTTON, T. B. and L. R. POPE. Sooty blotch and flyspeck
control, 1987.

SUTTON, T. B. and E.. M. BROWN. Disease control on Rome
Beauty, 1987.

VAN der ZWET, T. and J. C. WALTER. Determination of
incubation period and earliest blossom blight
symptoms of Jonathan apple and Bartlett pear in the
orchard following artificial inmoculation with
Erwinia amylovora.

YODER, K. S., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A. VANN. Control of powdery mildew
on Jonathan Apple by SI fungicides, 1987.

YODER, K. S., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A. VANN. Evaluation of experimental
fungicides on three apple cultivars, 1987.

YODER, K. S., A. E. COCHRAN 1I, J. R. WARREN, C. M.
SCHMIDT, and M. A. VANN, Evaluation of mixtures of
mildewcides on Jonathan Apples, 1987,

YODER, K. S., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A. VANN. Evaluation of registered
fungicides on Granny Smith and Red Delicious apples,

1987.

3

A

3

3

3

—3 3 3



P ..

—3 3% ™31 T3 ~—T3% ~—™ ~—3 ~—3 T3 ©~3 3 773

3 2

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

YODER, K. S., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A, VANN. Evaluation of experimental
postharvest dip treatments for control of
Penicillium Blue Mold, 1986-87.

YODER, K. S., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A. VANN. Evaluation of Terramycin
for control of peach yellows, 1986-87.

YODER, K, 8., A. E. COCHRAN II, J. R. WARREN, C. M.
SCHMIDT, and M. A, VANN. Evaluation of experimental
fungicides on peach and nectarine, 1987.

ZEHR, E. 1., G, W. KIRBY, D, H. FOSTER. Fungicide sprays
for controlling apple disease in 1987,

HORTICULTURE

BAUGHER, TARA A.,, K, C. ELLIOT, S. H., BLIZZARD, S. I.
WALTER, T. A. KEISER. Mechanical bloom thinning of
peach.

DIENER, R. G., K. C. ELLIOT, S. H. BLIZZARD, P. G.
NESSELROAD, S. SINGHA, M. INGLE. A trunk impacator
for harvesting apples from the Lincoln canopy.

DURNER, EDWARD., and THOMAS GIANFAGNA. Alar replacement
update,

DURNER, EDWARD. Flower bud and wood hardiness of 'Red
Haven' peach as affected on different rootstocks.

ELLIOTT, K. C., T. A. BAUGHER, and S. H. BLIZZARD. Under
tree roller type shielded herbicide applicator.

FOY, C. L. and H., L, WITT. Evaluation of herbicides for
control of Bermuda grass.

GOULART, BARBARA L. and JOHN F. GARDNER. Design and
implementation of a microprocessor-driven overhead
trickle system for evaporative cooling and chemical
injection on strawberry.

GREENE, GEORGE M, Proposed standard procedures for
electrical conductivity measurements of winter
hardiness of decidious fruit crop shoots.

HICKMAN, C, E., R, K. ZIMMERMAN, T. A. BAUGHER, C. E.
NIEDZIELA, S. I. WALTER. Preliminary observations
of grape cultivar trial at WVU Experiment Farm.



71,

72,

73.

74,

75,

76.

77.

KEISER, THOMAS A., and S. H. BLIZZARD. Summer pruning on
the Lincoln canopy.

MYERS, MICHAEL A., S. SINGHA, and S. H. BLIZZARD.
Irrigation requirement and leaf water potential of
apple trees under high density management systems.

NIEDZIELA, JR. C. E. and C. E. HICKMAN. Strawberry
(Fragaria x ananassa Duch.) nitrogen fertilization
study.

TAKEDA, FUMIOMI, DONALD L. PETERSON, TADEUSZ KORNECKI,

LA
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Jerry D. Franklin. Cultural modification of thornless

blackberry for mechanized fruit harvest.

TWORKOSKI, T. J. and R. S. YOUNG. Effects of photoperiod
on Virginia Creeper growth and senescence:
implications for control.

VASS, GEORGE D, and WILLIAM V. WELKER, JR, Collecting and
manipulating field data using a polycorder.

YOUNG, ROGER S. Glyphosate, Triclopyr, 2,4-D response on
Virginia Creeper.
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SEASONAL DISTRIBUTION OF THE

SPOTTED TENTIFORM LEAFMINER,
Phyllonorycter blancardella F.,

ON APPLES IN SOUTH CAROLINA :

Clyde S. Gorsuch
R. E. McWhorter
Department of Entomology
Clemson University
Clemson, SC 29634-0365

Introduction: The spotted tentiform leafminer (STLM) haas been a
pest of apples in the Northeast and Midwest for a considerable
length of time. It has been present in South Carolina since
about 1982, Only in the last two or three years have they reached
pest status. Due to the lack of information on the seasonal
distribution and the number of generations in South Carolina, 1t
is difficult to advise producers as to the optimal management
strategles for the STLM.

Methods and Materials: STLM population monitoring was conducted
using Pherocon IC wing traps baited with commercially available
pheromone on rubber septa. Traps were monitored weekly beginning
in June, 1986. Trap bottoms were replaced each week and
pheromone dispensers each month.

Results and Discussion: Figure 1 shows the trap catch from one
orchard in Oconee County over the 17 months since trapping was
initiated in 1986. Male catches have continued since the first
of October, 1987. Males were captured throughout the winter.

Figure 2 shows the trap catch from an Oconee County and a Pickens
County, orchard from January to October, 1987. The Pickens
County location was not sprayed after petal fall in 1986 due to
complete crop loss from a late freeze. STLM populations were
very low in 1986, maximum trap catch 160 between September 12 and
24, 1986. 1In 1987, the orchard was under a normal spray program
and STLM populations increased significantly by late September.

The significance of male emergence throughout the winter is not
known at this time. Temperatures through December were mild,
however, more normal temperatures were experienced during
January. The data indicate that there are at least four
generations with potential for a significant flight in November.
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Figure 1. Seasonal distribution of the spotted tentiform leafminer
based on pheromone trap catches. One Pherocon IC trap
in an Oconee County, SC apple orchard. June 1986 to
October 1987.
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Figure 2, Seasonal distribution of the spotted tentiform leafminer

based on pheromone trap catches. One Pherocon IC trap
per orchard. January - October 1987.
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Seasonal Distribution of the
Grape Root Borer, Vitacea polistiformes (Harris)
in South Carolina

Clyde S. Gorsuch
R. E. McWhorter
Department of Entomology
Clemson University
Clemson, SC 29634-0365

Two muscadine vineyards, one located in Leesville, Lexington
County, SC and the other at the Simpson Agricultural Experiment
Station, Pendleton, Anderson County, SC, were monitored for grape
root borer activity during 1986 and 1987. Pherocon IC traps,
baited with a blend of (E,Z2)-2,13 ODDA/(Z,Z)-3,13 ODDA (99:1) on

.rubber septa. Two traps per vineyard were used in 1986 and three

traps per vineyard were used in 1987. Pheromone dispensers were
replaced after about 60 days in the field. Pheromone dispensers
were provided by Dr. J. Wendell Snow, Director, Southeastern
Fruit and Tree Nut Research Laboratory, USDA, ARS, Byron, GA as
part of a regional survey of grape root borer. Traps were placed
in the vineyards in late June in 1986 and in late March in 1987.
Traps were checked weekly with few exceptions. Trap bottoms were
replaced and all the used bottoms returned to the laboratory for
identification of all sessid males present. Specimens that we
could not identify were forwarded to Dr. Snow. Counts were taken
and recorded.

The results are shown in Figures | and 2. The flight period in
both locations extended from early July to early October in 1986

and 1987. Male flight activity was more prolonged in 1986.

This information has raised serious questions regarding the

.Lcurrent recomendations for grape root borer control. Lorsban 4E

is theé only material labeled at this time. It is labeled for a
single application to the soil "just before the pest emerges from
the soil.”" Do not "apply within 35 days before harvest." This
restriction makes it difficult to apply when needed since some
cultivars are harvested beginning in late July. Since much of
the emergence takes place from mid-July through August, it is
questionable if Lorsban will provide control. . -



904}

60}

MALES

®— —e Anderson Co.

o\\\ o\\\o ]

© Lexington Co.

Figure 1.

NUMBER OF MALES

Figure 2.

AUG. | SEP | oCT.
WEEK OF SAMPLE

Total trap catch of grape root borer males in pheromone
traps. Two Pherocon IC traps per vineyard. 1986.

GRAPE ROOT BORER

170

150

130

"o ~3-  Lexinglon Co,

i 49—  Andarson Co.
[ []

70

o | 0—!—0—0;9—‘;0—!—0-9—0—'!-

APR MAY JUN SUL AUa SEP

MONTH

Total trap catch of grape root borer males in pheromone
traps. Three Pherocon IC traps per vineyard. 1987,

— 3

-3 3 _3 __3

. 3

|

N

3



3 3 3 3

3

~3 T3 T3 32 1%

—3 3

"3

3

f—y

.’“‘—‘g «-“Hg

~3 T3

NOT FOR PUBLICATION Henry W. Hogmire, Jr.,
Larry Crim and
Richard Annan
WYU Experiment Farm
P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

PEACH: Prunus persicae, 'Blake’

European red mite (ERM): Panonychus ulmi (Koch)

Twospotted spider mite (TSSM): Tetranychus urticae Koch

Oriental fruit moth (OFM): Grapholitha molesta (Busck)

Catfacing insects: Tarnished plant bug, Lygus lineolaris (P. de B.)
Brown stink bug, Euschistus servus (Say)
Dusky stink bug, Euschistus tristigmus (Say)
Green stink bug, Acrosternum hilare (Say)

PEACH, INSECTICIDE EVALUATION, 1987: Insecticides were applied to an
18-tree plot (6 rows x 3 trees) with a Swanson DA5S00A airblast sprayer
which traveled at 3.86 k/h and delivered 935 liters/ha. Dates of appli-
cation were 22 Apr [petal fall (PF)], 6 May [shuck-split (SS)], 15 May
[shuck-fall (SF)], 29 May [first cover (1C)], 11 Jun [second cover (2C)],
25 Jun [third cover (3C)], 8 Jul [fourth cover (4C)] and 23 Jul [fifth
cover (5C)]. Sevin 50W was applied to all chemical treatment plots on 6
Aug. Fungicides, consisting of Captan or sulfur {(one Asana treatment)
plus Benlate (last two applications) were applied separately to all treat-
ments on the same dates as insecticides.

Data were taken from four replications in the center of each plot.
Treatment effect on ERM and TSSM was determined by sampling 25 leaves
from the center of each tree on 3 Aug, removing mites with a mite-brushing
machine and counting active stages with a binocular microscope. Control
of OFM was evaluated on 4 Aug by counting the no. of damaged terminals per
tree. Treatment effectiveness on catfacing insects was determined by ex-
amining 400 peaches (100/replication) for injury on 19 Aug.

Three applications (PF, SS, SF) of Asana resulted in a significantly
higher population of both ERM and TSSM than three applications (PF, SS,
SF) of Pounce or a single (PF) application of Asana. Three applications
of Asana, followed by Guthion, provided more effective control of catfacing
insects than a single Asana application, followed by Guthion. A monthly
spray schedule of DPX-EY059 was ineffective in the control of catfacing
insects and a little weak against OFM, with no difference between applic-
ation rates. Pest pressure was light.
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Time of b b OFM b b
No. Treatment and rate/acre (b ai) Application ERM/leat TSSM/ leaf Damaged terminals/tree % Catfacing injury
1. Lannate 1.8L 1184 ml (0.56) + .04 b 0b Oc 1.3 ¢
Guthion 50W 284 ¢ (0.31) PF
Guthion 504 568 g (0.62) ss, SF, 1C-5C
2. Asana 1.9EC 59 ml (0.03) PF 04 b -02 b 0.5 ¢ 4.8 ab
Guthion 504 _ 568 g (0.62) ss, SF, 1C-5C
3. Asana 1.9EC 59 ml (0.03) PF, S5, SF .82 a 2.18 a 0c 1.0c
Guthion 50W 568 g {0.62} 1C-5C
4. Asana 1.9EC° 59 ml (0.03) PF, SS, SF .56 a 1.08 a oc 0.8 ¢
Guthion 50W 568 g (0.62) 1C-5C
5. Pounce 3.2EC 148 ml (.125) PF, 5S, SF .08 b .04 b 0c 2.0 bec
Guthion S50W 568 g (0.62) 1C-5C
6. DPX-EYD59 0.4EC 257 ml {.025) PF, SF, 2C, 4C -06 b 0Ob 0.8 bc 6.5 &
7. DPX-EY059 0.4EC 474 m! (0.05) PF, SF, 2C, 4C .06 b 0Ob 1.5 b 7.3 a
8. Check Unsprayed .06 b 02 b 6.3 a 11.8 a

aFungicide treatment consisted of Sulfur 95W rather than Captan 50W.
bMeans in a given column followed by the same letter are not significantly different (OMRY, 0.05 level).

Data analyzed using a power transformation.
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NOT FOR PUBLICATION Henry W. Hogmire, Jr.,
Tara A. Baugher and
Larry Crim
WVU Experiment Farm
P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

APPLE: Malus domestica Borkh., 'Willow Twig'
Periodical cicada: Magicicada septendecim (L.)

APPLE, PERIODICAL CICADA CONTROL, 1987: Insecticides were applied
to 5 single-tree plots of 2-yr-old trees in a randomized block design.
Applications were made with a Century handgun sprayer operated at 200
psi and delivering approximately 3.8 liters of spray per tree. Dates
of application were 1 Jun, 5 Jun, 9 Jun, 13 Jun and 17 Jun, with Asana
also applied on an 8 day interval (1 Jun, 9 Jun and 17 Jun). Cicada
knockdown was determined by counting the no. of immobilized cicadas
on the ground beneath each tree in the early morning of 2 Jun following
the evening application on 1 Jun. Damage to trees was evaluated on
20 Jul, by counting the no. of oviposition scars in a 40 cm section
(previously marked with spray paint) on each of 3 branches per tree.

Vydate, Lannate and Asana were similar in providing excellent knock-
down of cicadas, however, Asana was more effective in preventing oviposition
injury. There was no significant difference between a 4 day (5 sprays)
and an 8 day (3 sprays) interval for applications of Asana.
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Cicada knockdownc’d
No. Treatment and rate/l100 gal (1b ai) (no. immobiiized) Oviposition scars/3 branches/tree®
1. Vydate 2.2 474 ml (0.25) 27.2 a 81.2 b
2. Lannate 1.8.° 474 ml (0.23) 22.0 a 85.4 ab
3. Morestan 25WP? 454 g (0.25) 5.6 b 91.2 ab
4. Asana 1.9£C? 20 m (0.01) 26.6 a 30.2 ¢
5. Asana 1.9£CP 20 m (0.01) - 36.6 ¢
6. Check Unsprayed 0.4 ¢ 121.2 a

a4 day spray interval.

b8 day spray interval.

CMeans in a given column followed by the same letter are not significantly different (DMRT, 0.05 Tevel).
dData analyzed using a power transformation.

1 3 3 _3 ¥ 3%, _3 .3 3 % '3 .3 3 3 -3 .3 3 __3
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NOT FOR PUBLICATION Henry W. Hogmire, Jr.,
Larry Crim and
Richard Annan
WVU Experiment Farm
Kearneysville, WV 25430
(304) 267-4712

APPLE: Malus domestica Borkh., 'Rome Beauty'
European red mite: Panonychus uimi (Koch)

APPLE, THURINGIENSIN EVALUATION, 1987: Treatments were applied
to 4 single-tree replications of 33-yr-old trees in a randomized block
design. Applications were made with a Swanson DA500A airblast sprayer
which traveled at 3.86 k/h and delivered 935 liters/ha. Other materials
applied separately to all treatments were Bayleton, Beniate, Bordeaux
mixture, Captan, Lannate, Manzate 200, Polyram, Sevin and Streptomycin.
European red mte control was evaluated by sampling 25 leaves from the
periphery of each tree, removing mites with a mite-brushing machine
and counting active stages with a binocular microscope.

A pink application of two formulations of thuringiensin (ABG-6162A
and ABG-6198A) provided mite control into early July. No significant
rate effect was detected with ABG-6162A following a pink or summer appli-
cation.
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Time of s European red mites/leaf
No. Treatment and rate/acre (ib ai) Application 16 Jun 23 Jun 7 Jul 16 Jul 23 Jul 31 Jul
1. ABG=6162A 2840 ml (0.11) P, 8 Jul, 24 Jul 0.3 b 0.6 b 4.8 b 7.0 b 10.7 b 1.6 ab
Carzol 925P 340 g (0.69) 24 Jul
2. ABG-6162A 3788 ml (0.14) P, 8 Jul, 24 Jul 0.4 b 0.7 b 4.5 b 12.2 b 7.6 b 1.5 ab
Carzol 925P 340 g (0.69) 24 Jul
3. ABG-6162A 5680 ml (0.22) P, 8 Jul, 24 Jul 0b 0.4 b 3.5 b 3.1 b 8.0 b 1.0 ab
Carzol 925P 340 g (0.69) 24 Jul
4. ABG-6162A 3788 mi (0.14) P, PF, 8 Jul 0.1 b 0.2 b 1.8 b 2.2 b 4.3 b 1.1 ab
5680 m) (0.22) 24 Jul
5. ABG~6198A 1896 ml (0.14) P, 8 Jul, 24 Jul 0.4 b 0.3 b 2.4 b 3.2 b 4.3 b 0.4 b
Carzol 92SP 340 g (0.69) 24 Jul
6. Carzol 928P 340 g (0.69) 24 Jul - - - - 7.2 b 1.0 ab
7. Check Unsprayed 4.3 a 5.0 a 25.0 a 58.4 a 42.1 a 3.1 a
aP = pink (22 Apr), PF = petal tall (7 May).
bMeans in a given coiumn followed by the same letter are not significantly different (DMRT, 0.05 tevel)l.
Data analyzed using a power transformation.
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NOT FOR PUBLICATION Henry W. Hogmire, Jr.,
Larry Crim and
Richard Annan
WYU Experiment Farm
P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

APPLE: Maius domestica Borkh., 'Rome Beauty'
European red mite: Panonychus ulmi (Koch)

APPLE, SUMMER MITE CONTROL WITH SAVEY AND APOLLO, 1987: Treatments
were applied to 4 single-tree replications of 33-yr-old trees in a ran-
domized block design. Applications were made with a Swanson DA500A
airblast sprayer which traveled at 3.86 k/h and delivered 935 1iters/ha.
Date of application was 3 Jul for all treatments, with the Carzol treat-
ment receiving a second application on 24 Jul. Other materials applied
separately to all treatments were Bayleton, Benlate, Bordeaux mixture,
Captan, Lannate, Manzate 200, Polyram, Sevin and Streptomycin. European
red mite control was evaluated by sampling 25 leaves from the periphery
of each tree, removing mites with a mite-brushing machine and counting
active stages with a binocular microscope.

At 10 days after treatment, there was no significant difference
in mite control between Savey and Apollo, or any difference due to appli-
cation rate. The addition of Carzol to the low rate of Apollo provided
the best mite reduction. At 20 and 25 days after treatment, the low
rate of Apollo had a significantly higher mite population than the high
rate, whereas no rate effect was detected with Savey.
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European red mites/leaf>

No. Treatment and rate/acre (1b ai) 2 Jul 13 Jul 23 Jul 28 Jul
1. Savey 50WP 43 g (0.05) 19.1 a 3.2 b 4.2 cd 0.8 b
2. Savey 50WP 57 ¢ (0.06) 18.9 a 3.5b 4.4 bed 3.3 ab
3. Savey 50WP 71 g (0.08) 18.8 a 2.8 b 3.5 cd 2.1 ab
4. Apollo 50SC 59 ml (0.06) 12.9 a 6.4 b 10.0 b 7.1 a
5. Apolio 50SC 89 ml (0.09) 17.8 a 4.7 b 2.1d 1.0b
6. Apollo 50SC 59 ml (0.06) + 16.4 a 0.8 ¢c 2.2d 1.0b

Carzol 92SP 340 g (0.69)
7. Carzol 92SP 340 g (0.69) 11.2 a 3.2b 7.2 bc 1.0 b
8. Check Unsprayed 25.9 a 35.5a 42.1 a 4.1 ab

3Means in a given column followed by the same letter are not significantly different (DMRT, 0.05 Tevel)
Data analyzed using a power transformation.
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NOT FOR PUBLICATION Henry W. Hogmire, Jr.,
Larry Crim and

Richard Annan

WYU Experiment Farm

P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

APPLE: Malus domestica Borkh., 'Rome Beauty', 'Golden Delicious'
Rosy apple aphid (RAA): Dysaphis plantaginea (Passerini)
White apple leafhopper (WALH): Typhlocyba pomaria McAtee
European red mite (ERM): Panonychus ulmi (Koch)
Mite predator: Stethorus punctum (LeConte)
Codling moth (CM): Cydia pomonella (Linnaeus)
San Jose Scale (SJS)T Quadraspidiotus perniciosus (Comstock)
Tufted apple budmoth (TABM): Piatynota idaeusalis (Walker)

APPLE, INSECTICIDE EVALUATION, 1987: Insecticides were applied
to 6 single-tree plots (3 'Rome Beauty', 3 'Golden Delicious') of 33-yr-
old trees in a randomized block design. Applications were made with
a Swanson DA500A airblast sprayer which traveled at 3.86 k/h and deliver-
ed 935 liters/ha. Dates of application were 9 Apr [delayed dormant
(DD)]1, 14 Apr [tight cluster (TC)], 21 Apr [pre-pink (PP)], 7 May {petal
fall (PF)], 26 May L[first cover (1C)], 11 Jun [second cover (2C)], 25
Jun [third cover (3C)1, 8 Jul [fourth cover (4C)], 23 Jul [fifth cover
(5C)], 6 Aug [sixth cover (6C)], 20 Aug [seventh cover (7C)] and 3 Sep
[eighth cover (8C)]. Other materials applied separately to all treatments
were Bayleton, Benlate, Bordeaux mixture, Captan, Manzate 200, Polyram
and Streptomycin. Control of RAA was determined by counting colonies
on the periphery of each tree. WALH control was evaluated by counting
nymphs found on 25 leaves selected from the periphery of each tree.
Effect of treatments on ERM was determined by sampling 33 leaves from
the periphery of each 'Rome Beauty' tree, removing mites with a mite-
brushing machine and counting active stages with a binocular microscope.
Treatment effect on S. punctum was determined by counting adults and
larvae observed on the periphery of each 'Rome Beauty' tree during a
3-min period. Effect of treatments on fruit feeding insects was determin-
ed by scoring for injury 600 apples per treatment (100/replication)
plus all fallen apples sampled on 28 Sep. Fruit picked from 'Golden
Delicious' trees were rated for finish (0-5 worst).

The petal fall addition of Savey to the Danitol treatment resulted
in a lower ERM population compared to Danitol applied alone. §. punctum
was virtually nonexistent in the Danitol treatments. Lorsban provided
excellent ERM suppression and SJS control but was a little weak in the
control of CM and TABM. Although a ERM build-up occurred in the Asana
+ Lorsban treatment, a low level of S. punctum was also present. UC-84572
was weak in the control of CM and SJS, and appears to be toxic to S.
punctum larvae. No difference in fruit finish was observed among treat-

ments.
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' Time of RAA colonies/treed WALH/25 leaves?
No. Treatment and rate/acre (1b ai) Application 28 May 28 May 11 Aug
1. Supracide 2E 1420 ml (0.75) DD 0b 3.3 bc 3.7 ab
Guthion 3F 947 ml (0.75) PF, 1C, 4C, 5C
Guthion 3F 947 ml (0.75) +
Lannate 1.8L 710 m (0.34) 2¢, 3c, 6C, 7C, 8C
2. Supracide 2E 1420 ml (0.75) TC 0b 0.8 bc 1.0 b
Guthion 50W 680 g (0.75) PF, 1C, 4C, 5C
Guthion 50 680 g (0.75) +
Lannate 1.8L 710 ml (0.34) 2¢, 3C, 6C, 7C, 8C
3. Lorsban 4E 1184 ml (1.25) TC 0b 1.0 be 1.2 b
Lorsban 50W 908 ¢g (1.0) PF, 1C, 4C, 5C
Lorsban 50W 680 g (0.75) +
Lannate 1.8L 710 ml (0.34) 2C, 3¢, 6C, 7C, 8C
4, Asana 1.9EC 50 ml (.025) TC 0b 2.3 ab 1.8b
Guthion 50W 680 ¢ (0.75) PF, 1C, 4C, 5C
Asana 1.9EC 13 m (.006) +
Lorsban 50W 680 g (0.75) 2c, 3C, 6C, 7C, 8C
‘5. Danitol 2.4EC 474 ml (0.30) PP, PF, 2C, 3C, 8C 1.5 ab 0.2 ¢ 1.5b
Savey 50WP 113 g (.125) PF
Guthion 50W 680 g (0.75) 1C, 4C, 5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 m) (0.37) 6C, 7C

3 -3 .3 3 3 "4 % .3 _3F ‘3 3 3 3 -3 -3 3 3 3 3
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Time of RAA colonies/tree? WALH/25 leaves?
No. Treatment and rate/acre (1b ai) Application 28 May 28 May 11 Aug
6. Danitol 2.4EC 474 ml (0.30) pp, PF, 2C, 3C, 7C, 0.7 b 0.5 bc 0.8 b
8C
Guthion 50W 680 g (0.75) 1c, 4C, 5C
Lannate 1.8L 710 m (0.34) +
Penncap-M 2F 710 ml (0.37) 6C
7. Phosphamidon 8E 237 ml (0.50) + 0b 0.2 c 3.5 ab
Thiodan 50W o 6809 (0.75) +
Superior oil 70 3788 ml PP
UC-84572 2F 188 ml (0.10) +
PA-10 474 ml PF-8C
8. Check Unsprayed 3.2 a 6.7 a 7.2 a

Means in a given column followed by the same letter are not significantly different (DMRT, 0.05 level).
Data analyzed using a power transformation.
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Time of ERM/1cafd S. punctum/3 min on 22 Juld
No. Treatment and rate/acre (1b ai) Application 21 Jul Adults Larvae
1. Supracide 2E 1420 ml (0.75) DD 14.7 bc 8.3 ab 9.3 ab
Guthion 3F 947 ml (0.75) PF, 1C, 4C, 5C
Guthion 3F 947 ml (0.75) +
Lannate 1.8L 710 ml (0.34) 2c, 3c, 6C, 7C, 8C
2. Supracide 2E 1420 ml (0.75) TC 7.2 ¢ 15.3 a 5.7 ab
Guthion 50W 680 g (0.75) PF, 1C, 4C, 5C
Guthion 50W 680 ¢ (0.75) +
Lannate 1.8L 710 ml (0.34) 2c, 3C, 6C, 7C, 8C
3. Lorsban 4E 1184 ml (1.25) TC 2.4 d 6.7 ab 2.3 bc
Lorsban 50W 908 g (1.0) PF, 1C, 4C, 5C
Lorsban 50W 680 g (0.75) +
Lannate 1.8L 710 mi (0.34) 2c, 3C, 6C, 7C, 8C
4. Asana 1.9EC 50 ml (.025) TC 21.5 ab 12.7 a 4.7 ab
Guthion 50W 680 g (0.75) PF, 1C, 4C, 5C
Asana 1.9EC 13 m (.006) +
Lorsban 50W 680 ¢ (0.75) 2c, 3¢, 6C, 7C, 8C
5. Danitol 2.4EC 474 ml (0.30) pp, PF, 2C, 3C, 8C 2.3 d 0.3 ¢ 0c
Savey 50WP 113 g {.125) PF
Guthion 50W 680 g (0.75) 1C, 4C, SC
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 6C, 7C
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Time of 2 Injury By:a Finish
No. Treatment and rate/acre (1b ai) Application CM SJS TABM % CLEAN? Rating®
1. Supracide 2E 1420 m (0.75) DD 7.3 cd 2.4 c 7.1 abc 85.1 ab 3.2 a
Guthion 3F 947 ml (0.75) PF, 1C, 4C, 5C
Guthion 3F 947 mil (0.75) +
Lannate 1.8L 710 ml (0.34) 2C, 3C, eC, 7C, 8C
2. Supracide 2E 1420 ml (0.75) TC 6.1 cd 2.3 ¢ 2.7 ¢ 90.2 ab 3.5a
Guthion 50W 680 g (0.75) PF, 1C, 4C, 5C
Guthion 50W 680 ¢ (0.75) +
Lannate 1.8L 710 ml (0.34) 2c, 3C, 6C, 7C, 8C
3. Lorsban 4t 1184 ml (1.25) TC 11.2 be 1.8 ¢ 8.1 ab 80.2 ab 3.4 a
Lorsban SOW 908 g (1.0) PF, 1C, 4C, 5C
Lorsban 50W 680 g (0.75) +
Lannate 1.8L 710 ml (0.34) 2C, 3C, 6C, 7C, 8C
4, Asana 1.9EC 50 ml (.025) TC 3.8d 3.1c 2.9¢ 91.4 a 3.5 a
Guthion 50W 680 g (0.75) PF, 1C, 4C, 5C
Asana 1.9EC 13 ml (.006) +
Lorsban 50 680 g (0.75) 2c, 3¢, 6C, 7C, 8C
5. Danitol 2.4EC 474 ml (0.30) PP, PF, 2C, 3C, 8C 3.1d 14.9b 4.0 bc 80.9 ab 3.0 a
Savey SOWP 113 g (.125) PF
Guthion 50W 680 g (0.75) 1C, 4C, 5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 mi (0.37) 6C, 7C



ERM/1eaf? S. punctum/3 min on 22 Jul®

Time of
No. Treatment and rate/acre (1b ai) Application 21 Jul Adults Larvae
6. Danitol 2.4EC 474 ml (0.30) PP, PF, 2C, 3C, 7C, 7.5 ¢ 1.7 bc 0c
8C
Guthion 50W 680 g (0.75) 1C, 4C, 5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 6C
7. Phosphamidon 8E 237 ml (0.50) + 2.54d 3.3 abc 0c
Thiodan 50W o .680g (0.75) +
Superior o0il 707 3788 ml PP
UC-84572 2F- 188 ml (0.10) +
PA-10 474 wl PF-8C
8. Check Unsprayed 38.9 a 15.0 a 25.3 a

3Means in a given column followed by the same letter are not significantly different (DMRT, 0.05 level).
Data analyzed using a power transformation.
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Finish
% CLEAN? Rating?

Danitol 2.4EC

Guthion 50W

Lannate 1.8L
Penncap-M 2F

Phosphamidon 8t

Thiodan 50U

474 ml

680 g

710 ml
710 ml

237 ml
680 g

Superior 0i1 70° 3788 ml

uc-84572 2F
PA-10

Check

188 ml
474 ml

Unsprayed

(0.30)

(0.75)

(0.34) +
(0.37)

(0.50) +
(0.75) +

(0.10) +

pp, PF, 2C, 3C,

7C, 8C
1C, 4C, 5C

6C

PP

PF-8C

74.5 b 3.1a
48.1 ¢ 3.8a
31.5d 3.4 a

3Means in a given column followed by the same letter are not significantly different (DMRT, 0.05 level).
using a power transformation.

Data analyzed
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REPORT FOR THE 1987 CUMBERLAND-SHENANDOAH FRUIT WORKERS CONFERENCE

Virginia Polytechnic Institute and State University
Winchester Agricultural Experiment Station
Department of Entomology
Winchester, VA 22601

Robert L. Horsburghl and Leonard J. Cobb2

The 1987 growing season was characterized by fluctuations in precipitation,
a cool spring, and warmer than average temperatures during the summer. The
July rainfall all came in the first two weeks, resulting in a very dry
period until early September.

Precipitation (inches) Mean temperature (°F)

1987 74 yr. avg. 1987 66 yr, avg.
April 6.95 3.14 50.9 54.0
May 2.97 3.78 64.6 63.7
June 5.12 3.89 73.7 71.7
July 3.01 3.87 78.4 76.7
August 1.13 3.82 73.9 74.2
September 9.71 2.77 65.9 69.0

Rosy aphid populations were readily controlled in most orchards if applica-
tions were properly timed. European red mite populations increased slowly
until late June. In many orchards in the northern Virginia area, insecti-
cide applications for periodical cicada, Magicicada septendecim, reduced
populations of beneficials and mites became quite numerous from late June
throughout the season. The first generation of the leafroller complex

was also held in check by these insecticide applications, but some or-
chards were damaged by the fall generation of tufted apple budmoth. No
insecticides adequately managed the periodical cicada outbreak; con-
sequently, there was significant damage to 2 and 3 year old wood in many
trees.

Sources of materials used in these tests are:

Abbott Labs: ABG-6162

Chevron Chemical Company: Danitol

Ciba~-Geigy, Agri. Division: Supracide

Dow Chemical USA: Lorsban 4E, Lorsban 50W, Plictran

E. I. duPont deNemours & Company: Asana, DPX-E4059, Lannate, Savey
FMC Corporation: Pounce, Brigade

Mobay Chemical Corporation: Guthion 50W, Guthion 3F

Rohm & Haas Company: Kelthane 4F (XF-86006 and XF-86038)

Union Carbide Corporation: Larvin

Uniroyal, Inc.: Omite 30W, Omite 6E

1 Professor and Superintendent

z Agricultural Research Scientist



APPLE: Malus domestica Borkh R. L. Horsburgh and L. J. Cobb -
'Red Delicious'and 'York' Department of Entomology @~ _
Rosy apple aphid; Winchester Agricultural Experiment ™
Dysaphis plantaginea (Passerini) Station j
White apple leafhopper; Virginia Polytechnic Institute and
Typhlocyba pomaria McAtee State University ”W
European red mite; 2500 Valley Avenue
Panonychus ulmi (Koch) Winchester, VA 22601 )

Codling moth;

Cydia pomonella (Linnaeus)
Redbanded leafroller;

Argyrotaenia velutinana (Walker)
Tufted apple budmoth;

Platynota idaeusalis (Walker)
Variegated leafroller;

Platynota flavedana Clemens

Plant bug; Lygus spp.

3

APPLE, FULL SEASON INSECTICIDE EVALUATIONS, 1987: Experimental
insecticide treatments were applied in a comparative test to Red Yorking
and Redspur Delicious trees. A randomized block design was used and each
treatment was replicated 4 times on each variety. Trees were sprayed to
runoff using a Bean 35 gal/min hydraulic sprayer operating at 400 psi.
European red mite populations were evaluated on Yorks throughout the
season. Due to a shortage of fruit on the Yorks, post-bloom applications
were included on Redspur Delicious. Mites and eggs were counted by
randomly selecting 25 leaves/replicate, brushing onto glass plates with a
modified Henderson-McBurnie brushing machine and counting all motile
forms and viable eggs with a binocular microscope. Rosy apple aphid
populations were evaluated on May 28 by counting all colonies found in 3
min/tree. Foliage was visually rated on a scale of 0-4 for white apple
leafhopper damage on Sep 8.

3 3 2

-3 __3

3 -3

All treatments provided good control of rosy aphids and were
significantly better than the check. European red mite populations were
below the action threshold of 3 mites per leaf on all treatments except
the check through late Jun. During Jul mite populations increased
rapidly and exceeded the action threshold on all treatments. By early Aug
populations of ERM had declined on DPX-E4059, Guthion and the check but
far exceeded economic thresholds on other treatments. All treatments
prevented WALH damage except Guthion and the check as shown by the
foliage rating on Sep 8. Fruit feeding insect populations were lower than
expected based on last year's damage in this block of trees. This may be
due to heavier spraying of the surrounding orchard blocks because of the
cicada outbreak this year. Pre-mature fruit drop was a problem on the
Pounce treatment due to foliage damage caused by European red mite. No
fruit phytotoxicity was found as evidenced by the fruit finish ratings.

3 3
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RAA colonies/ WALH damage
Materials and amounts/100 gal 3 min/tree rating %%
with dates of application (May 28) (Sep 8)

Asana 1.9E 0.5 fl oz (14.8 ml) on Apr 21%
DPX-EY059 50 g/L 3.8 f1 oz (112.4 ml) on
May 18, Jun 22, Jul 16, Aug 20 0.25 b .05

Pounce 25W 2.5 oz (70.9 gm) on Apr 21%*,

May 18; Brigade 10W 4.3 oz (121.9 gm) on

Jun 1}, Jun 30; Guthion 50W 8.0 oz (226.8

gm) on Jul 16, Aug 4, Aug 20 0.75 b .00

Danitol 2.4E 4.0 f1 oz (118.3 ml) on Apr 21%,

Jun 11, Jun 30, Aug 4; same + Savey 50W 1.0

oz (28.4 gm) on May 18; Guthion 50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 2.50 b .00

Danitol 2.4E 5.33 fl oz (157.6 ml) on Apr 21%,

Jun 11, Jun 30, Aug 4; same + Savey 50W 1.0

oz (28.4 gm) on May 18; Guthion 50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 2.75 b .00

Danitol 2.4E 5.33 f1l oz (157.6 ml) on Apr 21%,
May 18, Jun 11, Jun 30, Aug 4; Guthion 50W 8.0
oz (226.8 gm) on Jul 16, Aug 20 4.25 b .00

Supracide 2E 1.0 pt (473.2 ml) on Apr 21%,
Guthion 50W 8.0 oz (226.8 gm) on May 18,
Jun 11, Jun 30, Jul 16, Aug 4, Aug 20 .00 b 2.50

Check 32.50 a 3.50

* Apr 21 - Treatments were applied to Yorks only. Red Delicious were sprayed with Supracide + oil
on Apr 8.

**Visual rating of foliage damage rated on a scale of 0-4 with 4 showing the most feeding chlorosis.
Numbers in the same column followed by the same letter are not significantly different (P < .05), DMRT.

Analysis was done on untransformed RAA data.



Jun 8 Jun 22 Jul 23 Aug 3
Materials and amounts/100 gal mites/ eggs/  mites/ eggs/  mites/ eggs/ mites/ eggs/
with dates of application leaf leaf leaf leaf leaf leaf leaf leaf

Asana 1.9E 0.5 fl oz (14.8 ml) on Apr 21%*
DPX-EY059 50 g/L 3.8 fl oz (112.4 ml) on
May 18, Jun 22, Jul 16, Aug 20 .00 b «33 ed .27 be .25 ¢ 5.11 b 21.28 be 1.43 c 3.01d

Pounce 25W 2.5 oz (70.9 gm) on Apr 21%,

May 18; Brigade 10W 4.3 oz (121.9 gm) on

Jun 11, Jun 30; Guthion 50W 8.0 oz (226.8

gm) on Jul 16, Aug 4, Aug 20 .13 b .62bec .90b 2.05b 9.14b 9.27 ¢ 47.47 a 170.50 a

Danitol 2.4E 4.0 fl oz (118.3 ml) on Apr 21%,

Jun 11, Jun 30, Aug 4; same + Savey 50W 1.0

oz (28.4 gm) on May 18; Guthion S50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 .00 b .00 d .00 ¢ .04 ¢ 12.29 ab 27.81 abc 37.17 a 44.58 bc

Danitol 2.4E 5.33 f1l oz (157.6 ml) on Apr 21%,

Jun 11, Jun 30, Aug 4; same + Savey 50W 1.0

oz (28.4 gm) on May 18; Guthion 50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 .00 b .04 d .04 ¢ .04 ¢ 3.55 b 10.24 ¢ 18.29 a 24.05 ¢

Danitol 2.4E 5.33 £l oz (157.6 ml) on Apr 21%,
May 18, Jun 11, Jun 30, Aug 4; Guthion 50W 8.0
oz (226.8 gm) on Jul 16, Aug 20 .00 b .04d .00c .0bc 8.90b 19.04 c 32.31 a 71.11 ab

Supracide 2E 1.0 pt (473.2 ml) on Apr 21%,
Guthion 50W 8.0 oz (226.8 gm) on May 18,
Jun 11, Jun 30, Jul 16, Aug 4, Aug 20 .09b 1.02b 2.70a 4.40 ab 40.90 a 74.32 a2 1.83 bc 2.29 d

Check .60a 2.60a 5.36a 7.63a 43.15a 64.21a 5.25b 5.85d

*Apr 21 - Treatments were applied to Yorks only. Red Delicious were sprayed with Supracide + oil on Apr 8.
Numbers in the same column followed by the same letter are not significantly differemt (P < .05), DMRT.

Data were transformed to loglo (X + .05) for analysis.
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Percent fruit damaged by:
Materials and amounts/100 gal TABM Mean no.
with dates of application CM RBLR & VL PB Total Finish drops/tree#**

Asana 1.9E 0.5 fl1l oz (14.8 ml) on Apr 21%*
DPX-EY059 50 g/L 3.8 fl oz (112.4 ml) on :
May 18, Jun 22, Jul 16, Aug 20 0 .25 .25 .75 1.25 2.46 24.25 b

Pounce 25W 2.5 oz (70.9 gm) on Apr 21%,

May 18; Brigade 10W 4.3 oz (121.9 gm) on

Jun 11, Jun 30; Guthion 50W 8.0 oz (226.8

gn) on Jul 16, Aug 4, Aug 20 0 .25 0 .75 1.00 2.24  136.75 a

Danitol 2.4E 4.0 f1l oz (118.3 ml) on Apr 21*,

Jun 11, Jun 30, Aug 4; same + Savey S0W 1.0

oz (28.4 gm) on May 18; Guthion 50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 0 .25 0 .75 1.00 2.32 33.75 b

Danitol 2.4E 5.33 f1 oz (157.6 ml) on Apr 21%,

Jun 11, Jun 30, Aug 4; same + Savey S0W 1.0

oz (28.4 gm) on May 18; Guthion 50W 8.0 oz

(226.8 gm) on Jul 16, Aug 20 0 0 0 .50 .50 2.55 52.50 b

Danitol 2.4E 5.33 f1l oz (157.6 ml) on Apr 21%,
May 18, Jun 11, Jun 30, Aug 4; Guthion 50W 8.0
oz (226.8 gm) on Jul 16, Aug 20 0 0 0 .25 .25 2.31 44.00 b

Supracide 2E 1.0 pt (473.2 ml) on Apr 21k,
Guthion 50W 8.0 oz (226.8 gm) on May 18,
Jun 11, Jun 30, Jul 16, Aug 4, Aug 20 0 0 0 1.00 1.00 2.43 15.75 b

Check 0 .50 1.25 1.25 3.00 2.38 21.25 b

* Apr 21 - Treatments were applied to Yorks only. Red Delicious were sprayed with Supracide + oil
on Apr 8.

**Analysis was done on untransformed data.

Numbers in the same column followed by the same letter are not significantly different (P < .05), DMRT.



APPLE: Malus domestica Borkh R. L. Horsburgh and L. J. Cobb

'Golden Delicious' Department of Entomology

Rosy apple aphid; Winchester Agricultural Experiment
Dysaphis plantaginea (Passerini) Station

European red mite; Panonychus ulmi (Koch) Virginia Polytechnic Institute and

Codling moth; Cydia pomonella (Linnaeus) State University

Redbanded leafroller; 2500 Valley Avenue
Argyrotaenia velutinana (Walker) Winchester, VA 22601

Plum curculio;

Canotrachelus nenuphar (Herbst)
Plant bugs; Lygus spp.
Tufted apple budmoth;

Platynota idaeusalis (Walker)
Variegated leafroller;

Platynota flavedana Clemens

APPLE, FULL SEASON INSECTICIDE EVALUATIONS, 1987: Insecticide treatments
were applied in a comparative test to mature Golden Delicious trees on Apr
21, May 13, May 27, Jun 16, Jul 6, Jul 27, and Aug 11. Treatments were
applied with a Bean 35 gal/min hydraulic sprayer operating at 400 psi.
Single tree treatments were used and replicated 4 times in a randomized
block design. Trees were sprayed to runoff. All trees were sprayed with
Lorsban 4E 2.5 pt/A on Apr 8, before the test began.

Control of rosy apple aphids was evaluated on Jun 9 in a 3 min/tree timed
count. Although all trees had been previously treated with Lorsban 4E, the
check trees still had significantly more aphid colonies than any treatment
- except Larvin. European red mites were evaluated on Jun 23. At that time
Lorsban treatments had significantly fewer mites than all other treatments,
indicating a possible suppressive effect. By early July, predators had
reduced mite populations on all treatments and they remained low throughout
the season. Insect damage was evaluated on Aug 24 by randomly selecting
and checking 50 apples/replicate. Only codling moth and redbanded
leafroller damage could be analyzed. Other damage is included on the chart
and the total damage from all insects is shown. An unidentified
Lepodopterous insect was responsible for some damage. This may have been
European corn borer. Treatments were not significantly different from one
another and all were significantly better than the check. No significant
increase in insect damage occurred by Sep 28 when final harvest was
completed. Average finish ratings were evaluated for each treatment by

grading each apple in a 100 apple sample on a scale of 1 to 5 (1 being the
best).
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SEASONAL INSECTICIDE TRIAL - 1987

Materials and amounts/ Eg:zn:zzjg min/tree1 Ju; 23 3
100 gal Jun 9 mites/leaf” eggs/leaf
Lorsban 50W 5.28 oz (149.7 gﬁ) 3.00 b ‘ 13 b 27 b
Lorsban 50W 10.56 oz (299.4 gm) 0.00 b .23 b .23 b
Lorsban 50W 5.28 oz (149.7 gm) +

Lannate 1.8L ‘8.0 f1 oz (236.6 ml) 0.00 b .00 b .22 b
Guthion 3F 10.7 £1 oz (316.4 ml) 2.00 b 2.74 a 3.26 a
Guthion 50W 8.0 oz (226.8 gmi 0.00 b 1.95 a 3.78 a
Larvin 3.2F 8;0 £1 oz (236.6 ml) 10.25 ab 1.65 a 3.10 a
Check | 21.50 a 2.35 a 3.68 a

Numbers in the same column followed by the same letter are not significantly

different (P < ,05), DMRT.

1 Analysis was done on untransformed data.

2 Data were transformed to log10 (X + .05) for analysis.



SEASONAL INSECTICIDE TRIAL - 1987

Percent fruit damaged by

Materials and amounts/100 gal cul RBLRL pc2 ppZ TABM§ VL2  Totalls# Finishl,3
Lorsban 50W 5.28 oz (149.7 gm) .50 b .00 b .00 1.00 .00 2.00 b 3.36 ab
Lorsban 50W 10.56 oz (299.4 gm) .00 b .00 b .00 .50 .50 1.00 b 3.79 a
Lorsban 50W 5.28 oz (149.7 gm) +

Lannate 1.8L 8.0 f1 oz (236.6 ml) .00 b .50 b .00 .00 .50 1.50 b 3.49 ab
Guthion 3F 10.7 fl oz (316.4 ml) .00 b .00 b .00 .00 .50 1.50 b 3.31 be
Guthion 50W 8.0 oz (226.8 gm) .00 b .00 b .00 1.50 1.00 2.50 b 3.05 be
Larvin 3.2F 8.0 f1 oz (236.6 ml) .00 b .00 b .00 1.00 .00 1.00 b 3.12 be
Check 3.50 a 1.50 a .50 1.50 1.00 9.50_a 2.87 ¢

Numbers in the same column followed by the same letter are not signifiéantly.different (P < .05), DMRT.

1

2 Populations were too low or variances too great for analysis.

Analysis was done on untransformed data.

3 Fruit finish was rated on a scale of 1 to 5 (1 being the best) on Sep 28.

4 Total percent damaged fruit includes some damage from an unidentified Lepodopterous larva, possibly European

corn borer.
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APPLE: Malus domestica Borkh R. L. Horsburgh and L. J. Cobb
'Nittany' Department of Entomology
European red mite; Winchester Agricultural Experiment
Panonychus ulmi (Koch) Station

Virginia Polytechnic Institute and
State University

2500 Valley Avenue

Winchester, VA 22601

APPLE, MITICIDE EVALUATIONS, 1987: Treatments were applied to 5 year old
Nittany trees using single tree plots arranged in a randomized block design
and replicated 5 times. Trees were sprayed to runoff using a Bean 35
gal/min hydraulic sprayer operating at 400 psi. Application dates varied
from treatment to treatment. Refer to the table for application dates for
each material. Mites and eggs were counted by randomly selecting 20
leaves/replicate, brushing onto glass plates with a modified
Henderson-McBurnie brushing machine and counting all motile forms and
viable eggs with a binocular microscope. Mite predators were kept out of
these plots during the early season with sprays of Sevin and Asana.

ABG-6162A was applied at pink bud stage on 2 plots and at both pink
and petal-fall on 3 plots. Other treatments were applied on Jun 18 when
populations on the check were greater than 3 mites/leaf. Subsequent
applications were made on each treatment at the same threshold until Aug 1
when miticide applications were discontinued. The number of applications
and the total number of accumulated mite days for the season are important
for each treatment. Populations on the check did not reach the action
threshold until mid Jun and increased most rapidly during late Jul. All
treatments were significantly better than the check and only ABG-6162A
required more than 2 applications. Two early season applications of
ABG-6162A did not perform better than a single application at corresponding
rates and the 64.0 f1 0z/100 gal rate was not significantly better than the
32.0 f1 02/100 rate. By Jul 30 early applications of ABG-6162A had broken
down so that standard miticides were tank mixed with ABG-6162A to bring the
populations under control. The role of ABG-6162A in these later
applications is uncertain. Kelthane 4F, both 86006 and 86038, performed
well as did Savey 50W. Plictran and Omite both performed well, but mite
populations were rebounding in mid Aug.



No. appli- Accumulated
Materials and amts/100 gal cations mite daysl Jun 17 Jun 29 Jul 8
and dates of application required Aug 17 Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf

ABG-6162A 1.5% w/w 32.0 fl oz
on Apr 27, Jul 10 followed by
same + Plictran 50W 4.0 oz on
Jul 30 3 630.8 .18 b .09 b .28 b .61 cd 1.99 bc 5.18 bed

ABG-6162A 1.5Z w/w 40.0 £l oz
on Apr 27, Jul 10 followed by
same + Plictran 50W 4.0 oz on
Jul 30 3 680.9 .07 b .18 b .67 b .63 cd 2.71 bc 7.57 bed

ABG-6162A 1.57 w/w 64.0 fl oz
on Apr 27, Jul 10, Jul 30 3 630.1 .18 b .07 b .61 b 1.44 cd 5.11 b 14.43 b

ABG-6162A 1.5% w/w 32.0 f1 oz

on Apr 27, May 28, Jul 10

followed by ABG-6162A 1.5 w/w

64.0 f1 oz + Plictran 50W

4.0 oz on Jul 30 4 440.7 .04 b .09 b .34 b .66 cd 2.32 be 4.43 bed

ABG-6162A 1.5Z2 w/w 40.0 f1 oz

on Apr 27, May 28, Jul 10

followed by ABG-6162A 1.57 w/w

64.0 £f1 oz + Kelthane 4F

(86038) 8.0 f1 oz on Jul 30 4 530.9 .04 b .00 b .62 b .66 cd 1.84 be 3.25 bed

Savey 50WP 0.50 oz (14.2 gm)
on Jun 18, Jul 22 2 207.4 - - .43 b 3.46 b 1.53 ¢ 8.81 bc

Savey SOWP 0.67 oz (19.0 gm)
on Jun 18, Jul 30 2 263.8 - - .72 b 3.22 b .83 ¢ 3.56 bed

Savey 50WP 0.82 oz (23.2 gm)
on Jun 18, Jul 22 2 198.0 - -~ .14 b 2.24 be 1.46 c 3.93 bed

Kelthane 4F (XF-86006)
16.0 £f1 oz on Jun 18 1 208.4 -— - .09 b .28 d .98 ¢ 1.46 d

3 .3 2} 3 .3 ) 3 -2 3 .3 -3 3 _.3 .3 3 3 3 _1
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No. appli- Accumulated

Materials and amts/100 gal cations mite daysl Jun 29 Jul 8

and dates of application required Aug 17 Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf
Kelthane 4F (XF-86038) 16.0
fl oz on Jun 18, Jul 22 2 215.4 - - .18 b 41 d 1.57 ¢ 2.48 cd
Plictran S0W 4.0 oz on
Jun 18, Jul 22 2 342.2 - - .46 b .07 4 1.47 ¢ 6.23 bced
Omite 6E 10.0 £f1 oz on
Jun 18, Jul 22 2 416.5 - - .90 b .07 d 2.04 be 8.13 be
Omite 30W 1.5 1b on
Jun 18, Jul 22 2 461.1 — - .47 b .31 d 1.23 ¢ 8.07 be
Check (unsprayed) - 2387.3 4.64 a 2.62 a 7.95 a 16.60 a 27.11 a 70.13 a

M
1 Mite days = Ma+ ™

X(Dy - Dy) where M, and M; are numbers of mites/leaf on two count days, D, and D).

Numbers in the same column followed by the same letter are not significantly different (P<.05), DMRT.

Data were transformed to logyg (X + .5) for anmalysis.



Materials and amts/100 gal
and dates of application

Jul 20

Jul 30

Mites/leaf Eggs/leaf

Mites/leaf

Eggs/leaf

ABG-6162A 1.5% w/w 32.0 £l oz
on Apr 27, Jul 10 followed by
same + Plictran 50W 4.0 oz on

Jul 30

ABG-6162A 1.5% w/w 40.0 fl oz
on Apr 27, Jul 10 followed by
same + Plictran 50W 4.0 oz on

Jul 30

ABG-6162A 1.5Z w/w 64.0 f1 oz
on Apr 27, Jul 10, Jul 30

ABG-6162A 1.5Z w/w 32.0 £l oz
on Apr 27, May 28, Jul 10
followed by ABG-6162A 1.5 w/w
64.0 f1 oz + Plictran 50W

4.0 oz on Jul 30

ABG-6162A 1.5% w/w 40.0 £f1 oz
on Apr 27, May 28, Jul 10
followed by ABG-6162A 1.57 w/w
64.0 f1 oz + Kelthane 4F
(86038) 8.0 f1 oz on Jul 30

Savey 50WP 0.50 oz (14.2 gm)
on Jun 18, Jul 22

Savey 50WP 0.67 oz (19.0 gm)
on Jun 18, Jul 30

Savey 50WP 0.82 oz (23.2 gm)
on Jun 18, Jul 22

Kelthane 4F (XF-86006)
16.0 f1 oz on Jun 18

—Jd - 3 3 _3

14.39 b

16.56 b

13.05 b

11.63 b

17.16 b

4,18 ¢

1.24 d

4.15 ¢

1.23 d

-3 -2 .3 .3 -3 .3 _3

3.46 de

3.38 de

2.55 def

3.57 de

3.09 def

4.09 cde

2.98 def

2.80 def

1.01 £

36.98

33.93

32.61

22.83

23.60

1.94

9.52

1.54

2.32

44.69

48.14

39.95

32.31

28.27

16.88

16.17

11.80

8.07

ab

ab

ab

abc

abe

abed

bcd

cde

def
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Jul 30

Mites/leaf Eggs/leaf

Mites/leaf Eggs/léaf

‘RéIthahe -4F (XF-86038) 16.0
fl oz on Jun 18, Jul 22

J
Plictran SOW 4| O oz “on -
Jun, 18, Jul 22'*“‘n.*
‘Omite 6E 10.0 £1 oz on @
Jun 181‘Jul 22,
‘Omite 30W.1.5 Ib on~ [
Jun 18, Jul 22 j‘ '

- 3.75 ¢ ;1,83 ef
10.75 b 6.71 bed
14.74.Db 11.58 b

14.60 b 9.91 be

1.85 d 3.21 £
n2.33.d (3,39 £

3.84 d 4.00 ef

Check (unsprayed) - 64.96 a  37.52 a 55.35 a 52.71 a
— — —— —

Numbers in the same® column followed by the same letter

-

Data were transformed to log;q (X + .5) for analysis.
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are not significantly different (P < .05), DMRT.



Materials and amts/100 gal Aug 7 Aug 17

and dates of application Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf

ABG-6162A 1.5% w/w 32.0 f1l oz
on Apr 27, Jul 10 followed by
same + Plictran 50W 4.0 oz on
Jul 30 2.70 bede 2.78 bed 1.23 def 2.15 de

ABG-6162A 1.5% w/w 40.0 £l oz

on Apr 27, Jul 10 followed by

same + Plictran 50W 4.0 oz on 4

Jul 30 1,68 cde 1.64 cd 0.86 ef 1.00 ef

ABG-6162A 1.5% w/w 64.0 £l oz
on Apr 27, Jul 10, Jul 30 7.39 b 1.94 cd 2.11 cde 5.24 be

ABG~6162A 1.5Z w/w 32.0 £l oz

on Apr 27, May 28, Jul 10

followed by ABG-6162A 1.5 w/w

64.0 £f1 oz + Plictran 50W

4.0 oz on Jul 30 1.70 cde 1.66 cd 0.22 £ 0.53 £

ABG-6162A 1.5% w/w 40.0 f1 oz

on Apr 27, May 28, Jul 10

followed by ABG-6162A 1.57 w/w

64.0 f1 oz + Kelthane 4F

(86038) 8.0 f1 oz on Jul 30 2.29 cde 0.94 d 0.52 £ 1.89 de

Savey SOWP 0.50 oz (14.2 gm)
on Jun 18, Jul 22 0.83 e 3.36 bed 0.40 £ 3.01 cd

Savey 50WP 0.67 oz (19.0 gm)
on Jun 18, Jul 30 : 3.36 bed 7.84 b 0.25 £ 1.69 de

Savey S50WP 0.82 oz (23.2 gm)
on Jun 18, Jul 22 0.94 de 3.30 bed 0.73 ef 2.77 ed

Kelthane 4F (XF-86006)
16.0 £f1 oz on Jun 18 2.30 cde 4.86 be 3.25 cd 8.15 b

31 .3 -3 _3 3 33 _3 .3 .3 .3 .3 -3 _3 3 3 _3 3




Materials and amts/100 gal Aug 7 Aug 17

and dates of application Mites/leaf Eggs/leaf Mites/leaf Eggs/leaf
Kelthane 4F (XF-86038) 16.0
fl oz on Jun 18, Jul 22 1.01 de 2.77 bed 0.34 £ 0.91 ef
Plictran 50W 4.0 oz on
Jun 18, Jul 22 1.20 de 3.79 be 3.97 ¢ 3.07 cd
Omite 6E 10.0 £f1 oz on
Jun 18, Jul 22 1.50 cde 5.44 be 4.66 be 4.87 be
Omite 30W 1.5 1b on
Jun 18, Jul 22 4,29 be 8.58 b 9.78 ab 7.86 b
Check (unsprayed) 41.77 a 49,39 a 15.64 a 21.43 a

Numbers in the same column followed by the same letter are not significantly different (P < .05), DMRT.

Data were transformed to l°310 (X + .5) for analysis.
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Not for Publication Larry A, Hull
Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

APPLE: Malus domestica Borkh, 'Golden Delicious', 'York Imperial'
European red mite (ERM): Panonychus ulmi (Koch)
Codling moth (CM): (Cydiapomonella (Linnaeus)
Oriental fruit moth (OFM): Grapholithamolesta (Busck)
Redbanded leafroller (RBL): Argyrotaeniavelutinana {(Walker)
Tufted apple budmoth (TABM): Platynota idaeusalis (Walker)
Obliquebanded leafroller (OBL): Choristoneura rosaceana (Harris)
Spotted tentiform leafminer (STLM): Phyllonorycter blancardella (Fabr.)
White apple leafhopper (WALH): Typhlocyba pomaria McAtee
Apple aphid (AA): Aphis pomi DeGeer
Predatory mite (zZM): Zetzelliamali (Ewing)
Mite predator: Stethoruspunctum (LeConte)

APPLE, DILUTE TEST OF INSECTICIDES, 1987: Experimental sprays were
applied to run-off to single-tree plots in a randomized block design consisting of 2
replicates of Golden Delicious and 2 replicates of York Imperial. Treated single trees
were separated by others not sprayed with insecticides. The trees were planted to a
spacing of 6.1 X 10.7 m. Sprays were applied with a John Bean sprayer, 35 gpm pump,
equipped with a spray mast carrying 7 spray guns arranged to wet the uniformly trimmed
trees. Approximately 6.3 gal of spray were applied/replicate tree. Dates of
application were: 21 May; 3 and 18 Jun; 1, 15, and 29 Jul; 12 and 26 Aug. For the DPX-
42372 treatments, Guthion 50WP was substituted on 3 Jun (high rate only): 1 and 15 Jul;
and 12 and 26 Aug. For the RH-7988 treatment, Guthion 50WP was substituted on 21 May:
1 and 15 Jul; and 12 and 16 Aug. General sprays of fungicides (Benlate, Manzate,
Bayleton, Dithane M-45) were made ca one-two wk intervals throughout the experiment
with a Friend Airmaster sprayer at 50 gpa. Effectiveness on the apple aphid was
evaluated by counting the number of aphid-infested leaves/10 top terminals, and the
number of aphids/most infested leaf. The effect of the sprays on the white apple
leafhopper was evaluated by counting the number of nymphs/25 leaves/tree.

Effectiveness of the test chemicals on the European red mite, two-spotted spider mite
and predatory mites was evaluated by counting the mites several times during the season
on samples of 25 leaves/tree, 100 leaves/treatment. The effect of sprays on the
predator S, punctum was evaluated by 3-min counts of adults and larvae around the
periphery of the test trees. Spotted tentiform leafminer was evaluated by a 5-min
count of mines around the periphery of the test trees. Effectiveness of chemicals on
fruit feeders was assessed by scoring for injury all drops after 1 Jul and two picked
samples on 19 Aug and 15 Sep. Apple samples averaged 187 fruits/replicate and
748/treatment. Pest pressure was heavy throughout the season. Russet ratings are
based on 30 Golden Delicious apples/ replicate, 60/treatment. Fruits were rated as 1
(no russeting), 2 (light russeting), 3 (moderate russeting), or 4 (severe russeting).
Possible ranges were 30-60 (none to light), 60-90 (light to moderate), 90-120 (moderate
to severe).

Although DPX-EY059 was slow in reducing WALH populations during the first brood,
it provided excellent control of second brood. Supracide gave good initial knockdown of
WALH as well as seasonal control. RH-7988 showed excellent activity against AA. Both
DPX-42372 and DPX-EY059 demonstrated acaricidal activity against ERM. Low numbers of
S. punctum larvae were found on the treatments of DPX-42372, DPX-EY059, UC-84572, and
XRD-473, possibly indicating some toxic effects to this stage. The high rate of DPX-
EY059 provided the best overall control of the lepidopterous complex. No phytotoxicity
problems were observed.
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Rate/100 gal White apple leafhoppers/25 lvs2 STIM/5 min®
Treatment (1bs AI) 18 May 26 May 29 May 1l Aug 18 Aug 17 Jul
DPX-42372 2QWp +, 14 g (0.00625) 19.8a 7.8bcd 4.3b-e 2.3a-d 5.0c-f 9.8d
Triton AG-98 237 ml
DPX-42372 20wp + 43 g (0.01875) 20.0a 7.3bcd 4.3b-g 0.3ab 9.5e-h 0.8ab
Triton AG-98 237 ml
DPX-42372 20wWp + 113 g (0.05) 21.0a 3.8abc 1.3ab 0.5abc 6.0d-g 2.5bed
Triton AG-98 237 ml
DPX-42372 20WP + 284 g (0.125) 15.0a 1.5a 0.0a 0.0a 1.8abc 3.3bcd
Triton AG-98 7 237 ml
DPX-EY059 50g/1 28 ml1 (0.003125) 21.0a 11.0cd 4.8b-g 0.0a 0.0a 0.0a
DPX-EY059 50g/1 56 ml (0.00625) 16.3a 13.0d 2.8a-e 0.0a 0.8ab 0.0a
DPX-EY059 50g/1 113 ml (0.0125) 25.5a 10.3cd 1.8abc 0.3ab 0.3a 0.8ab
DPX-EY059 50g/1 227 m1 (0.025) 19.0a 9.5bcd  2.3a-d 0.0a 0.0a 0.0a
DPX-EY059 50g/1 454 m1 (0.05) 16.8a 3.5abc 0.0a 0.0a 0.0a 1.0ab
UC-84572 2F + 47 ml (0.025) 15.3a 12.3d 7.3c-g 1.3a-d 4.0bcd 3.5bcd
Triton AG-98 237 ml
XRD-473 50g/1 284 ml (0.03125) 17.8a 12.5d 7.0efqg 2.3bcd 14.8h 0.0a

3 -3 3 3 -3 -3 3 -3 3 3 _¥ 3 3 3 _3 _3
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Rate/100 gal White apple leafhoppers/25 lvs@ STIM/5 min2
Treatment (1bs AI) 18 May 26 May 29 May 11 Aug 18 Aug 17 Jul

RH-7988 4E + 296 ml (0.3125) 15.3a 9.0cd 6.8d-g 0.0a 2.3a-d 1.3abc

60 Sec 0il 946 ml

Supracide 40WP 425 g (0.375) 15.8a 2. 5ab 4.8b-f 1.8a-d 0.8ab 2.0abc

Imidan S50WP 454 g (0.5) 17.0a 10.8cd 3.0a-e 5.5d 5.3¢c-f 1.3abc

Imidan 4F 473 ml (0.5) 11.3a 12.0d 6.8efg  2.3bcd 15.0gh 2.5bc

Guthion 3F 315 ml1 (0.25) 26.0a 15.8d 5.8c-g 3.8cd 11.0£fgh 5.0cd '
Guthion 35WP 162 g (0.125) 21.5a 14.3d 10.8g 3.8d 11.8fgh 4.3bcd T’
Guthion SQWP 113 g (0.125) 16.3a 14.0d 9.8fg 0.8bcd 10.0£fgh 3.5bcd

Control - 16.8a 14.0d 9.8fg 0.5bcd 5.8d-g 4.8bc

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed

using a power transformation.
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AA-inf lvs/term? AA/most inf leaf/term2

Treatment (lbs AI) 2Jun 8 Jun 16 Jun 23 Jun 2 Jun 8 Jun

DPX-42372 20WP + 14 g (0.00625) 4.8a 7.6bcd 11.3bc  6.7c-f 111.0a-e  210.1d-g
Triton AG-98 237 ml

DPX-42372 20WpP + 43 g (0.01875) 4.3a 5.2bcd 12.9bcd 5.8b-e 81. 6abc 109.8b
Triton AG-98 237 ml

DPX-42372 20WP + 113 g (0.05) 4.8a 3.%9abc  12.4bcd 6.5c-f 82.1la-d  126.2bc
Triton AG-98 237 ml

DPX-42372 20Wp + 284 g (0.125) 4.5a 4.0ab 11.1b 4.1b 58.7a 144.7bcd
Triton AG-98 237 ml

DPX-EY059 50g/1 28 ml (0.003125) 4.8a 7.1bcd 11.7bcd 7.2c-f 86.3abc  219.9d-h

DPX~-EY059 50g/1 56 ml (0.00625) 4.7a 7.6bcd 13.7bcd 8.6ef 99.5a-d  206.3d-g

DPX-EY059 50g/1 113 ml1 (0.0125) 5.7a 8.6d 11.%-cd 6.8c~-f 186.2¢ 225.2e-h

DPX-EY059 50g/1 227 ml (0.025) 5.2a 7.0bcd 15.0d 8.6f 150.1cde  260.9fgh

DPX-EY059 50g/1 454 ml1 (0.05) 5.6a 6.%cd 12.3bcd 7.4def 193.9%e 290.8h

UC-84572 2F + 47 m1 (0.025) 5.7a 9.3d 13.9pcd 7.1lc-f 138.8b-e  220.3d-h
Triton AG-98 237 ml

XRD-473 50g/1 284 ml (0.03125) 5.9a 10.4d 14.9 7.4c-£ 202.6e 269.4fgh

3 ) -3 3 3 .3 __ 3 -3 )y 3 3 __2 3 } 3
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Rate/100 gal AA-inf lvs/term? AA/most inf leaf/term@

Treatment (lbs AI) 2 Jun 8 Jun 16 Jun 23 Jun 2 Jun 8 Jun

RH-7988 4E + 296 ml (0.3125) 5.3a 2,0a 5.% 1.7a 125.6b-e 17.6a

60 Sec 0il 946 ml

Supracide 40WP 425 g (0.375) 4.6a 5.8bcd 12.8bcd  5.3bed 68.5ab 154.7b-e

Imidan 50wp 454 g (0.5) 4.4a 8.2d 14.7¢d  7.0c-f£ 124, 3a-e 227.4e-h

Imidan 4F 473 ml (0.5) 5.3a 8.8d 13.8bcd 5.1bc 118, 5a-e 281.0gh

Guthion 3F 315 ml (0.25) 5.7a 7.7bcd  12.4bcd 5.9b-e 156.0de 208.6d~g I
Guthion 35wP 162 g (0.125) 4.2a 6.9bcd 13.6bcd 6.1b-e 92.8a-d 190, 6¢c-f tr
Guthion S50Wp 113 g (0.125) 5.2a 6.7bcd 14.2bcd 6.2c-f 137.7b~e 254.1fgh

Control - 6.0a 7.9¢cd 12.6bcd 6.8c-f 195.3e 247.8fgh

8 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed

using a power transformation.
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S. punctum/3 min2

Rate/100 gal ERM/leaf? Ad ad Lar Ad lar
Treatment (lbs AI) 7 Jul 8 Jul 14 Jul 14 Jul 20 Jul 20 Jul
DPX-42372 20WP + 14 g (0.00625) 0.6a 0.0d 0.0e 0.5de 3.0c~f 0.0e
Triton AG-98 237 ml
DPX-42372 20WP + 43 g (0.01875) 1l.lab 0.0d 0.3de 0.0e 1.0def 0.5de
Triton AG-98 237 ml
DPX-42372 20WP + 113 g (0.05) 0.7a 0.3cd 0.3de 0.3e 1.0def 0.0e
Triton AG-98 237 ml
DPX~42372 20wWP + 284 g (0.125) 0.4a 0.0d 0.0e 0.0e 0.5f 0.3de
Triton AG-98 237 ml
DPX-EY059 50g/1 28 ml (0.003125) 9.2b~f 1.3cd l.3cde 1.3cde 2.8c-f  3.5bed
DPX-EY059 50g/1 56 ml (0.00625) 3.3a-d 0.3cd l1.8b-e 0.3e 4,3c-£f 2.8cde
DPX-EY059 50g/1 113 ml (0.0125) 4.%a-e 0.0d l.3cde 0.0e 3.0c-£ 0.0e
DPX-EY(059 50g/1 227 ml (0.025) 4.5a~e 0.3cd 0.8ce 0.0e 2.5¢c-f 0.3de
DPX-EY05% 50g/1 454 m1 (0.05) 1.2abc 0.0d 0.0e 0.0e 0.8ef 0.5de
UC~84572 2F + 47 ml (0.025) 7.9¢c-f£ 0.,5cd 0.5de 0.0e 3.5¢c-f 0.3de
Triton AG-98 237 ml
¥RD-473 50g/1 284 ml (0.03125) 9.3d-g 1.Zbcd 3.3b-e 0.3e 9.5b-e 1.S5cde
RH-7988 4Z + 296 ml (0.3125) 190.35def 1.3bed 12.Ca l.0cde 17.0ab 8.3be
ORGPy 9 L 3 ) 3 3 3 3 3
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S. punctum/3 min?
Rate/100 gal ERM/leaf® ad ad Lar ad Lar
Treatment {lbs AI) 7 Jul 8 Jul 14 Jul 14 Jul 20 Jul 20 Jul
Supracide 40wp 425 g (0.375) 27.3gh 7.3a 11.5a 7.5a 22.3a 31.5a
Imidan 50WP 454 g (0.5) 14.5¢-h 2.5abc 7.3ab 3.3a-d 13.8ab 8.0bc
Imidan 4F 473 ml (0.5) 10.2d-g 1.3bed 6.3abc  1l.0cde 11.5ab 7.0bc
Guthion 3F 315 m1 (0.25) 12.6d-h 2.5abc 5.5abc  5.0ab 13.3ab  16.0ab
Guthion 35wp 162 g (0.125) 15.8e-h 5.5ab 10.5a 5.0abc 19.8a 14.0ab
Guthion 50wWP 113 g (0.125) 16.9fgh 2.3bcd 4.0bcd 2.5b-e 9.0bcd 6.3b-e !
Control —_— 28.6h 1.0cd 2.5b-e 2.0b-e 9.8abc  4.8bcd :J

@ Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data

analyzed using a power transformation.
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S. punctum/3 min?
Rate/100 gal ERM/leaf® Z, mal/leaf@ ad lar
Treatment (lbs AI) 28 Jul 28 Jul 28 Jul 28 Jul
DPX-42372 20wWp + 14 g (0.00625) 7.6cde 0.0cde 14.0efg 2.8cd
Triton AG-98 237 ml
DPX-42372 20wp + 43 g (0.01875) 4.6a-d 0.la-d 7.0ghi 0.0d
Triton AG-98 237 ml
DPX-42372 20wP + 113 g (0.05) 3.labc 0.labc 3.5ij 0.3d
Triton AG-98 237 ml
DPX-42372 20WP + 284 g (0.125) 1.8a 0.0a 1.8j3 0.0a
Triton AG-98 237 ml
DPX-EY059 50g/1 28 ml (0.003125) 9.5¢c-f 0.1c-f 13.8e-h 3.5cd
DPX-EY059 50g/1 56 ml (0.00625) 7.2b-e 0.0b~e 16.8d-g 1.0d
DPX-EY059 50g/1 113 m1 (0.0125) 5.1a-d 0.0a-d 10.3fgh 1.5d
DPX-EY059 50g/1 227 ml (0.025) 8.8b-e 0.1b-e 12.0e-h 0.0d
DPX-EY059 50g/1 454 ml1 (0.05) 2.4ab 0.0ab 6.5hij 0.8d
UC-84572 2F + 47 ml (0.025) 23.3ef 0.0ef 21.3b-e 1.0d
Triton AG-98 237 ml
XRD-473 50g/1 284 ml (0.03125) 44.1f 0.2f 30.8bcd 2.3cd
RH-7988 4E + 296 ml (0.3125) 15.4def 0.ldef 33.3bcd 9.0bcd
60 Sec 0il 946 ml
3 .3 0 3 . 3 3 3 3 . 3 3 . _3
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S. punctum/3 min®
Rate/100 gal ERM/leaf® Z. mal/leafd ad lax
Treatment {(lbs AI) 28 Jul 28 Jul 28 Jul 28 Jul
Supracide 40wWP 425 g (0.375) 9.6c-f 0.1c-f 54.0a 19.8ab
Imidan SOWP 454 g (0.5) 21.6ef 0.5ef 31.5bcd  24.8a
Imidan 4F 473 ml (0.5) 8.1c-f 0.3c-f 17.0c-f 6.5bed
Guthion 3F 315 m1 (0.25) 17.0ef 0.3ef 34.3ab 22.8a
Guthion 35WP 162 g (0.125) 22.2ef 0.9%ef 30.5bc 7.5bcd
Guthion S50WP 113 g (0.125) 19.8ef 0.2ef 31.3bed 16.0abc
Control —_— 14.9%ef 0.2ef 12.8e~-h 8.0bcd

2 Means followed by the same letter(s) are not significantly different

analyzed using a power transformation.

(P = 0.05, DMRT).

Data
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S. punctum/3 min?

Rate/100 gal ERM/leaf® 2z, mal/leaf? ad lar ad
Treatment (lbs AI) 5 Aug 5 Aug 5 Aug 5 Aug 18 Aug
DPX-42372 20WP + 14 g (0.00625) 1.2abc 0.1a 3.3ef 3.0a-e 7.5¢c-f
Triton AG-98 237 ml
DPX-42372 20WP + 43 g (0.01875) 0.5ab 0.0a 1.0f 0.3de 3.0fg
Triton AG-98 237 ml
DPX-42372 20WP + 113 g (0.05) 0.6ab 0.0a 1.0f 0.0e 3.5ef
Triton AG-98 237 ml
DPX-42372 20WP + 284 g (0.125) 0.2a 0.0a 0.3f 0.0e 0.5g
Triton AG-98 237 ml
DPX-EY059 50g/1 28 ml (0.003125) 1.8bcd 0.la 12.3becd 0.8a-e 7.5¢-f
DPX-EY059 50g/1 56 ml (0.00625) 1.7bcd 0.la 12.5bcd 0.3de 12.8a-d
DPX-EY059 50g/1 113 ml (0.0125) 1.5bc 0.0a 8.5de 0.3de 11.5a-d
DPX-EY059 50g/1 227 ml (0.025) 4.3d 0.0a 14.5a-d 0.3de 18.8abc
DPX-EY059 50g/1 454 ml (0.05) 1.7bcd 0.0a 9.3de 0.5b-e 12.3a-d
UC-84572 2F + 47 m1 (0.025) 10.0e 0.0a 28.0ab 1.0a-e 19.5ab
Triton AG-98 237 ml
XRD-473 50g/1 284 ml (0.03125) 8.0e 0.0a 35.3a 0.5b-e 27.5a
RH-7988 4E + 296 ml (0.3125) 2.2¢cd 0.0a 10.5cd 3.5abc 14.3a-d
60 Sec Oil 946 ml
3 3 Sy 3 3 .y 1 3 1 __13 1 ) -3 31 1 _ 13
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S. punctum/3 min2

Rate/100 gal ERM/leaf? Z. mal/leafd ad lar ad
Treatment (lbs AT) S Aug 5 Aug 5 Aug 5 Aug 18 Aug
Supracide 40wWp 425 g (0.375) 1.7bc 0.2a 24.0abc 3.5a-d 13.0a-d
Imidan SOWP 454 g (0.5) 2.8cd 0.4a 14.5a-d 3.8abc 9.8bcd
Imidan 4F 473 ml (0.5) 1.7bc 0.4a 13.5bcd 2.5a~e 13.8a-d
Guthion 3F 315 ml (0.25) 2.9cd 0.3a 18.3a-d 4.0abc  13.8a-d
Guthion 35wp 162 g (0.125) 1.7bcd 0.4a 20.5a-d 3.8ab 6.5¢c-f
Guthion 50WP 113 g (0.125) 1.8bcd 0.4a 16.3a-d 3.5a 8.0b-e ;:
Control - 1.6bc 0.2a 14.5bcd 1.3a-e  7.0def !

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed

using a power transformation.
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Injuries/100 apples@

Rate/100 gal CM & OFM Other ’ % Russet
Treatment (lbs AI) Stings Entries leafrollersP TABM Clean? rating
DPX-42372 20WP + 14 g (0.00625) l.6a 37.3g 4.2¢c 13.4cde 50. 6ef 58
Triton AG-98 237 ml
DPX-42372 20WP + 43 g (0.01875) l.6a 28.8efg 3.0abc 14.8cde 56.3ef 45
Triton AG-98 237 ml
DPX-42372 20WP + 113 g (0.05) 1l.4a 31.1fg 4.5¢ 15.2de 54, 9ef 48
Triton AG-98 237 ml
DPX-42372 20WP + 284 g (0.125) 1.% 23.7def 4.5¢c 11.0b-e 62.4de 39
Triton AG-98 237 ml
DPX-EY059 50g/1 28 ml (0.003125) 2.3a 35.8£g 0.2a 7.9abc 56.8ef 41
DPX-EY059 50g/1 56 ml (0.00625) 1.5a 28.8efg 1.8abc 8.9%a-e 62.9de 45
DPX-EY059 50g/1 113 ml (0.0125) 1l.2a 18.5cde 1.0abc 7.9%a-d 73.5¢cd 40
DPX-EY059 50g/1 227 ml (0.025) 2.0a 15. 6bcd 0.6ab 4.8ab 77.7abe 54
DPX~-EY059 S5S0g/1 454 ml (0.05) 1.8a 4.7a 0.2a 4.0a 89.8a 51
UC-84572 2F + 47 ml (0.025) 2.3a 27.8efg 0.5ab 10.5b~e 61.3def 58
Triton AG-98 237 ml
XRD-473 50g/1 284 ml (0.03125) 2.1a 27.2efg 2.7bc 8.2a-d 63. 5de 48
RH-7988 4E + 296 ml (0.3125) 2.5a 8.6ab 1.2abc 9.0a-e 79.5abc 46
60 Sec 0il 946 ml

.3 3 .3 - .3 .3y _3 .3 _3 .3 % 3 3 _3 .3 3 _3
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Injuries/100 apples?

Rate/100 gal M & OFM Other % Russet
Treatment (1bs AI) Stings Entries leafrollers® TaABM Clean? rating
Supracide 40wWP 425 g (0.375) 0.9a 5.4a 1.7abe 5.2ab 88.0ab 54
Imidan 50WP 454 g (0.5) 0.9 7.8ab 2.5abc 10.0b-e 79.7abe 44
Imidan 4F 473 ml (0.5) 0.7a 9.5abc 3.2bc 10.0b-e 79.2abe 42
Guthion 3F 315 ml (0.25) l.4a 4.7a 1.8abc 4.8ab 88.8a 39 |
Guthion 35wp 162 g (0.125) 1l.3a 10.labc 3.2abc 9.la-d 78.4abc 35 L
Guthion S50WP 113 g (0.125) 0.8a 13.3abc 2.8abc 11.4b~e 74.0bcd 38 '
Control —-— 1.7a 39.9g 4.4bc 16.4e 45.4f 49

2 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).

b other leafrollers include: obliquebanded leafroller and redbanded leafroller.
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APPLE: Malus domestica Borkh, 'Golden Delicious', ‘'York Imperial’
European red mite (ERM): Panonychusulmi (Koch)
Codling moth (CM): Cydiapomonella (Linnaeus)
Oriental fruit moth (OFM): Grapholithamolesta (Busck)
Redbanded leafroller (RBL): Argyrotaeniavelutinana (Walker)
Tufted apple budmoth (TABM): Platynota idaeusalis (Walker)
Obliquebanded leafroller (OBL): Choristoneura rosaceana (Harris)
White apple leafhopper (WALH): Typhlocybapomaria McAtee
Apple aphid (AA): Aphispomi DeGeer
Mite predator: Stethorus punctim (LeConte)

APPLE, CONCENTRATE AIRBLAST INSECTICIDE TEST, 1987:
Experimental sprays were applied to 3 tree plots in a randomized block
design consisting of 3 replicates of York Imperial and 2 replicates of
Golden Delicious. Experimental sprays were applied with a Friend
Airmaster sprayer at 25 gpa/alternate side spray driven at 2 mph. Rates
for treatments are listed as amt/A/both sides spray. Spray dates for
the alternate side treatments were: 22 Apr, (Danitol treatments only,
complete spray):; 12,18, and 27 May; 5,12,19, and 26 Jun; 6,14,22, and 31
Jul; 10,17,24 Aug; and 2 Sep. Apollo 50SC was added to the Danitol
treatments on 27 May; 6,14,22, and 31 Jul; and 24 and 31 Aug.
Phosphamidon 8EC was added to the Larvin treatment on 19 and 26 Jun.
Kelthane 4F (1.89 liters/A), Plictran 50WP (454 g/A), and Omite 30WP
(2.27 kg/A) were added to all treatments except Danitol on 6 Jun and 14
Jul, respectively, as alternate side applications. General sprays of
fungicides (Benlate, Dithane M-45) were made ca. one-two wk intervals
throughout the experiment with a Myers Mity Mist sprayer at 50 gpa.
Effectiveness on the apple aphid was evaluated by counting the number of
aphid-infested leaves/10 terminals. The effect of the sprays on the
white apple leafhopper was evaluated by counting the number of nymphs/25
leaves/tree. Effectiveness of the test chemicals on the European red
mite was evaluated by counting the mites several times during the season
on samples of 25 leaves/tree, 125 leaves/treatment. The effect of
sprays on the predator §, punctum was evaluated by 3-min counts of
adults and larvae around the periphery of the test trees., Effectiveness
of chemicals on fruit feeders was assessed by scoring for injury all
drops after 1 Jul and 2 pick samples on 21 Aug and 22 Sep. Apple
samples averaged 140 fruits/replicate and 700/treatment. Pest pressure
was heavy throughout the season. Russet ratings are based on 30 Golden
Delicious apples/replicate, 60/treatment. Fruits were rated as 1 (no
russeting), 2 (light russeting), 3 (moderate russeting), or 4 (severe
russeting). Possible ranges were 30-60 (none to light), 60-90 (light to
moderate), 90-120 (moderate to severe).

The synthetic pyrethroid Danitol, at both rates, and the
combination of Lorsban plus Lannate provided good control of first brood
WALH. Second brood populations were too low to determine any
differences. These same three treatments also suppressed AA populations
(18 Jun). The application of Apollo in combination with Danitol at
petal-fall kept ERM under control until 10 Jul. S. punctum began
increasing on all treatments in early Jul except the Danitol treatments
in response to high ERM populations. S. punctum populations increased
on the Danitol treatments in late Jul, 4 wk after Danitol sprays were
stopped. However, when Danitol sprays were resumed on 10 Aug, S.
punctum populations were reduced (14 Aug). All treatments provided
excellent control of the lepidopterous complex. No phytotoxocity was
observed.
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, Pa 17307-0309
(717) 677-6116

Rate/acre White apple leafhoppers/25 lvs@
Treatment (1bs AI) 11 May 15 May 22 May 26 May 14 Aug 20 Aug
Danitol 2.4EC 473 ml (0.3) 0.4ab 0.2a 0.4ab 0.0a 0.0a 0.0a
Apollo 50SC 118 ml (0.125)
(Penncap M 2FM) 1883 ml (1.0)
Danitol 2.4EC 631 ml (0.4) 0.0a 0.0a 0.2ab 0.0a 0.0a 0.0a
Apollo 50SC 118 ml (0.125)
(Penncap M 2FM) 1893 ml (1.0) :‘
Larvin 3.2F 710 m1 (0.6) 10.4bc 11.4bc 3.8c 5.4bc 0.2a 0.4a T‘
Phosphamidon 8EC 237 ml (0.5)
Lorsban SQWP + 680 g (0.75) 14.8c 5.2b 0.0a 1.0ab 0.6a 0.2a
Lannate 1.8L 473 ml (0.225)
Penncap M 3FM 1267 ml (1.0) 13.8bc 8.0bc 2.2bc 5.0bc 0.2a 0.8a
Penncap M 2FM 1883 ml (1.0) 20.4c¢ 22.0c 9.6d 11.2¢ 2.0a 1.6a
Control - 6.2bc 7.4b 9.0d 9.0c 1l.4a 2.0a

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed

using a power transformation.
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Rate/acre AA-inf lvs/term?
Treatment (lbs AI) 3 Jun 11 Jun 18 Jun 25 Jun
Danitol 2.4EC 473 ml (0.3) 3.5b 8.8b 8.7a 8.3a
Apollec 50SC 118 ml (0.125)
{Penncap M 2FM) 1893 ml (1.0)
Danitol 2.4EC 631 ml (0.4) 3.3ab 6.4a 6.2a 7.3a
Apollo 50sC 118 m1 (0.125)
(Penncap M 2FM) 1893 ml (1.0)
Larvin 3.2F 710 ml (0.6) 4.4c 11.0c 12.3b 7.9
Phosphamidon 8EC 237 ml (0.5)
Lorsban S50WP + 680 g (0.75) 2.7a 7.3ab 9.0a 8.5a
Lannate 1.8L 473 ml (0.225)
Penncap M 3FM 1267 ml (1.0) 4.0bc 1ll.6¢ 12.7b 7.4a
Penncap M 2FM 1893 m1 (1.0) 3.%c 1l.2c i3.8b 7.9a
Control - 3.%c 12.4c 14.0b 7.8a

a8 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).

Data analyzed using a power transformation.

J ;__é ___.,Q J C ___5:] ~§ g e_] J .

3

i 13 i 3 __ 3 3 3 A4 __3



3 ~—3 3 3 =3 ~3 ~—3 ~3 ~—3 T3 ~—3 ~—3 T3 T3 T3F T3 T3 T3 T3

Not for publication Larry A. Hull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

S. punctum/3 mind

Rate/acre ERM/leaf? ad Lar aAd Lar ad Lar
Treatment (1bs AI) 18 Jun 25 Jun 10 Jul 18 Jun 18 Jun 25 Jun 25 Jun 10 Jul 10 Jul
Danitol 2.4EC 473 ml (0.3) 0.4a 0.8a 4.l1a 0.2b 0.0a 0.0c 0.0c 0.2¢ 0.0d
Apollo 50SC 118 ml (0.125)
(Penncap M 2FM) 1893 ml (1.0)
Danitol 2.4EC 631 ml (0.4) 0.6a 1.5a 4.5a 0.0b 0.0a 0.0c 0.0c 0.4c 0.0d
apollo 50SC 118 ml (0.125) L
(Penncap M 2FM) 1893 ml (1.0) T
Larvin 3.2F 710 m1 (0.6) 40.8b 44.2b 30.0b 0.0b 0.0a 2.0bc 1.0bc 4.6ab 2.4cd

Phosphamidon 8EC 237 ml (0.5)

Lorsban 50WP + 680 g (0.75) 25.8b 24.9% 26.1b 0.8b 1.4ab 1.2bc  1.0bc 12.0a 4.4bc
Lannate 1.8L 473 ml (0.225)
Penncap M 3FM 1267 ml (1.0) 78.5bc 64.3b 27.4b 1.0b 1.8ab 2.6bc 6.4ab 3.4bc 3.2cd
Penncap M 2FM 1893 ml (1.0) 78.7bc 72.4b 40.6b 1.0b 4,2ab 3.8ab 7.2a 9.6ab 17.2a
Control - 99.5d 80.8b 24.2b 8.2a 4.4b 10.6a 6.4ab 7.2ab 7.4ab
a

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed using a

power transformation.
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PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Mites/leafd S. punctum/3 min@
Rate/acre ERM ERM ad lar ad lar ad lar
Treatment (lbs AI) 17 Jul 24 Jul 17 Jul 17 Jul 24 Jul 24 Jul 30 Jul 30 Jul
Danitol 2.4EC 473 ml (0.3) 4.2a 22.3a l.6¢C 0.4bc 65.8a 12.8a 55.2a 23.6a
Apollo 50SC 118 ml (0.125)
{(Penncap M 2FM) 1893 ml (1.0)
Danitol 2.4EC 631 ml (0.4) 12.1ab 40.1la 3.8bc 0.0c¢c 43.8ab 4.8a 40.4a 15.2ab
Apollo 50SC 118 ml (0.125) '_'J
(Penncap M 2FM) 1893 ml1 (1.0) T
Larvin 3.2F 700 m1 (0.6) 27.4bc  23.0a 13.0ab 6.2ab 10.6bc 8.8a 13.2b 10.6bc
Phosphamidon 8EC 237 ml (0.5)
Loxrsban 50WP + 680 g (0.75) 32.1c 31.7a 12.4a 7.2a 13.6bc 12.2a 10.8b 10. 4bcd
Lannate 1.8L 473 ml (0.225)
Penncap M 3FM 1267 ml (1.0) 20.7¢ 25.0a 5.8abc  4.2ab 8.6¢ 6.4a 10.0b 11.0bc
Penncap M 2FM | 1893 m1 (1.0) 23.7¢c 19.6a 15.4a 10.6a 16.0abe 7.0a 8.4b 4.6cd
Control - 17.7bc  16.4a 6.4abc  6.0a 9.8bc 2.6a 5.2b 2.0d

@ Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed using a

power transformation,
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S. punctum/3 mind
Rate/acre ERM/1leaf® ad lar ad
Treatment {(lbs AI) 7 Aug 7 Aug 7 Aug 14 Aug
Danitol 2.4EC 473 ml (0.3) 11.5a 12.0ab 15.6a 0.2a
Apollo 508C 118 ml (0.125)
(Penncap M 2FM) 1893 ml (1.0)
Danitol 2.4EC 631 ml (0.4) 30.3b 20.0a 15.4a 0.8a
Apollo 50SC 118 ml (0.125)
{Penncap M 2FM) 1893 ml kl.O)
Laxvin 3.2F 710 m1 (0.6) 10.5a 5.6bc 3.6b 1.6a
Phosphamidon 8EC 237 ml (0.5)
Lorsban S0WP + 680 g (0.75) 10.%a 6.2bc 2.2b 3.8a
Lannate 1.8L 473 ml (0,225)
Penncap M 3FM 1267 m1 (1.0) 7.2a 5.2bc 4.4ab 2.0a
Penncap M 2FM 1893 ml (1.0) 7.2a 5.0bc 0.8b 3.4a
Control ——— 4.2a 2.6¢c 0.8b l.4a

Data analyzed using a power transformation.

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Injuries/100 apples®

Rate/acre CM_& OFM Othexr % Russet
Treatment {lbs AI) Stings Entries leafrollersP TABM Cleand rating
Danitol 2,4EC 473 ml (0.3) 0.4a l.3a 0.2a 0.9% 97.2a 38
Apecllo 50SC 118 ml (0.125)
(Penncap M 2FM) 1893 ml (1.0)
Danitol 2.4EC 631 mli (0.4) 0.2a 1.3a 0.0a 0.6a 97.9a 39
Apollo 508C 118 ml (0.125) ;5,
(Penncap M 2FM) 1893 ml (1.0) !
Larvin 3.2F 710 m1 (0.6) 0.2a 4.6a 0.1a 0.6a 94.8a 37
Phosphamidon 8EC 237 ml (0.5)
Lorsban 50WP + 680 g (0.75) 0.7ab 3.2a 0.4a l.1la 94.8a 45
Lannate 1.8L 473 ml (0.225)
Penncap M 3FM 1267 ml (1.0) 0.2a 0.7a 0.0a 0.4a 98.7a 44
Penncap M 2FM 1893 ml (1.0) G.8ab 0.% 0.1a 1.0a 97.2a 48
Control -— 1.4b 25.3b 0.4a 4.7b 68.9b 41

@ Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT) .

b other leafrollers = redbanded leafroller plus obliquebanded leafrollers.
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Not for Publication Larry A. Hull
Fruit Research Laboratory
Biglerville, Pa 17307-0309
(717) 677-6116

APPLE: Malus domestica Borkh, 'Rome Beauty', 'York Imperial!
Rosy apple aphid (RAA): Dysaphis plantaginea (Passerini)

APPLE, ROSY APPLE APHID CONTROL, 1987: The experimental
design was a randomized complete block, with 9 insecticide treatments
and a control replicated 5 times. Plots consisted of 4 trees, one each
of the cultivars York Imperial, Delicious, Golden Delicious, and Rome
Beauty. Experimental sprays were applied with a Myers Mity Mist
airblast sprayer calibrated to deliver 50 gpa. Spray dates corresponded
to the following phenological stages (cv Golden Delicious): half-inch
green - 9 Apr; early pink - 20 Apr; and pink - 22 Apr. A regular
fungicide schedule (Benlate, Bayleton, Dithane M-45, Manzate 200) was
maintained throughout the season. Post-bloom insecticides (Diazinon,
Guthion, Lannate) were applied at 1- to 2-week intervals beginning in
mid~Jun. Effectiveness of the sprays for rosy apple aphid was evaluated
by counting the number of RAA colonies observed during a 10 min
examination of the tree and total number of damaged apples/tree (cv Rome
Beauty and York Imperial). Pest pressure was very heavy.

The formulation of Supracide Z2E provided better control of RAA than
the 40WP formulation. Ambush applied at half-inch green and RH-7988
plus o0il applied at pink also gave excellent RAA control. No
phytotoxicity was observed.



Not for publication Larry A, Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
{(717) 677-6116

RAA-inf RAA—-in
Rate/acre Time of clus/tree®  apples/treeP
Treatment {l1bs AT) application? 13 Jul 1 Jul

Supracide 2E 1892 ml (1.0) HG 0.4a 0.2a

Supracide 40W?P 1134 g (1.0} HG 31.2b 8.5b

Ambush 2E 189 m1 (0.1) HG 0.2a 0.2a

DPX~EY059 50 g/l 307 m1 (0.1) HG 46.1bc 19.6bc '
DPX~42372 20wWp 57 g (0.025) EP 122.2c 85.5d ?
DPX~-42372 20WpP 170 g (0.075) EP . 60.4bc 49.0cd

DPX-42372 20WP 454 g (0.2) EP 110.7bc 28.9%cd

DPX~42372 20WP 1134 g (0.5) EP 56.3b 45.8bc

RH-7988 4E + 887 ml (0.9375) P . 0.2a 0.2a

60 Sec 0il 946 ml

Control - - 136.5bc 47.3bcd

& HG = Half-inch green (9 Apr):; EP = early pink (20 Apr); P = pink (22 Apr).

b Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).
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Not for Publication S. B. Jacobs, L. A. Hull, and
E. G. Rajotte
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

APPLE: Malus domestica Borkh, 'Golden Delicious'!, 'York Imperial’
Tufted apple budmoth (TABM: Platvnota idaeusalis (Walker)
European red mite (ERM): Panonychus ulmi (Koch)

Mite predator: Stethorus punctum (LeConte)

APPLE, EVALUATION OF FENOXYCARB FOR TABM CONTROL, 1987:
Experimental sprays were applied to 3-4 tree plots arranged in a randomized:
complete block design consisting of 6 replicates of alternating 'York
Imperial' and 'Golden Delicious' trees. One 'York Imperial' and 'Golden
Delicious' tree in the center of each plot was used for monitoring. All
treatments were applied with a Friend Airmaster 393 airblast sprayer
calibrated to deliver 50 gpa (complete spray), or 25 gpa/alternate side spray
driven at 2.3 mph. The first four treatments were applied as complete sprays,
whereas, the fifth, sixth and seventh treatments were applied as alternate
side sprays. Dates of application were as follows: the first and second
treatments (11 and 22 May; 20 and 29 Jul), the third and fourth treatments
(1 and 15 Jun; 29 Jul; and 13 Aug), the fifth, sixth and seventh treatments
(1,8,15, and 22 Jun; 29 Jul; 7,13, and 20 Aug). On 3 Jun an alternate side
application of Lannate 1.8L (710 ml/acre) was applied to all plots to control
the periodical cicada. Phosphamidon 8EC (237 ml/acre) was applied as
alternate side applications to all treatments on 6,13, and 23 Jun and 10 Jul
to control aphids. Vydate 2L (710 ml/acre) plus Carzol 92SP (227 g/acre) and
Plictran S50WP (680 g/acre) were applied on 10 and 17 Jul, respectively, as
alternate side sprays to control mites. During the experiment, general
maintenance sprays of the fungicide Dithane M-45 as well as calcium chloride
were applied to all treatments. The effect of the treatments on ERM was
evaluated by counting the mites several times during the season on samples of
25 leaves/tree (cv York Imperial only), 150 leaves/treatment. The effect of
sprays on the mite predator S. punctum was evaluated by 3-min counts of adults
and larvae around the periphery of the test trees. Effectiveness of chemicals
on the tufted apple budmoth was assessed by scoring for injury all the apples
on the center Golden Delicious and York Imperial trees at harvest as well as
all drops up to harvest. Pest pressure was moderate.

Fenoxycarb appears to affect the S. punctum/ERM complex by reducing the
number of S, punctum larvae present. Numbers of adult S, punctum per
treatment were not significantly different. No significant differences were
observed among treatments for fruit injury.
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S. punctum/ 3 minl

Rate/acre Method of ERM/leafl ad lar ad Lar
Treatment (l1bs AI) Application 24 Jun 2 Jul 1 Jul 1 Jul 8 Jul 8 Jul
Fenoxycarb 25WP 120 g (0.06614) Complete 26.3a 71.0a 2.3a 0.8a 1.0a 0.8b
Fenoxycarb 25WP 240 g (0.1323) Complete 19.9%a 61,0a 2.3a 0.0a 2.3a 1.2b
Fenoxycarb 25wWP 120 g (0.06614) Camplete 31.9a 41.2a 0.2a 0.2a 1.3a 0.0b
Penoxycarb 25WP 240 g (0.1323) Complete 77.2a 42.8a 1.3a 0.0a l.2a 0.2b
Fenoxycarb 25wP 120 g (0.06614) ARM 34.2a 179.9p 1l.3a 0.2a 1.7a 0.5b !
Fenoxycarb 25wp 240 g (0.5) ARM 36.3a 6l.la 3.0a 0.0a l.3a 0.5b Iﬁ
Guthion 50WP 454 g (0.5) ARM 23.0a 32.0a 1.0a 0.2a 2.7a 0.5b
Control - - 51.3a 64.7a 2.0a 1l.3a 2.7a 4.3a

1 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT) .
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E. G. Rajotte
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116
S. punctum/ 3 minl
Rate/acre Method of ERM/leafl Ad lar ad lar
Treatment (lbs AT) Application 15 Jul 2275l 15 Jul 15 Jul 22 Jul 22 Jul
Fenoxycarb 25WP 120 g (0.06614) Complete 26.7a 15.1a 0.7a 0.5b 0.7a 0.2b
Fenoxycarb 25WP 240 g (0.1323) Camplete 43.1a 29.3a 4,3a 1.7ab 0.3a 0.0b .
Fenoxycarb 25WP 120 g (0.06614) Complete 46.4a 28.8a 3.8a 0.8b 0.7a 0.0b &
1
Fenoxycarb 25WP 240 g (0.1323) Complete 42,4a 21.9% 2.7a 0.5b l.7a 0.0b
Fenoxycarb 25WP 120 g (0.06614) ARM 48.3a 33.3a 1.8a 0.2b 1.2a 0.0b
Fenoxycarb 25wWP 240 g (0.5) ARM 53.7a 36.7a 2.7a 0.5b 1.0a 0.5ab
Guthion 50WP 454 g (0.5) ARM 30.5a 19.5a 2,0a 1.5ab 0.7a 1.3a
Control _— —_— 38.8a 29.0a 4.2a 2.5a 1.0a 1.0ab

1 Means followed by the same letter(s) are not significantly different (P = 0,05, DMRT).
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PSU Fruit Research Laboratory
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S. punctum/3 minl

Rate/acre Method of ad lar ERM1 ad Lar ad

Treatment (lbs AT) Application 29 Jul 29 Jul 12 Aug 12 Aug 12 Aug 19 Aug
Fenoxycarb 25WP 120 g (0.06614) Complete 2.3 1.3ab 3.4a 8.0a 1.5a 8.7a
Fenoxycarb 25WP 240 g (0.1323) Complete 4.3a 0.7ab 3.1a 13.2a 0.2a il.3a
Fenoxycarb 25WP 120 g (0.06614) Camplete 0.8a 0.2b 3.6a 10.2a 0.2a 7.7a
Fenoxycarb 25WP 240 g (0.1323) Complete 0.8a 0.5ab 3.6a 1l.0a 2.7a 10.5a !
Fenoxycarb 25WP 120 g (0.06614) ARM 2.2a 1l.2ab 4.5a 7.7a 0.5a 6.3a ;2
Fenoxycarb 25Wp 240 g (0.5) ARM 1.0a 0.3ab 3.3a 10.0a 2.7a 11.0a
Guthion S0WP 454 g (0.5) ARM 1.7a 1.2ab 2.9 8.0a 1.8a  10.0a
Control - - 0.8a 2.2a 3.1a 6.8a 0.8a 6.3a
1 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).
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Not for Publication S. B. Jacobs, L. A. Hull,

and E. G. Rajotte

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

TABM Injuries/100 apples!

Rate/acre Method of 1st brood 2nd brood Total

Treatment (1bs AI) Application TABM TABRM TABM

Fenoxycarb 25WP 120 g (0.06614) Complete 2.1a 2.7a 3.9

Fenoxycarb 25WP 240 g (0.1323) Complete 1.7a 2.9 4.0a

Fenoxycarb 2S5WP 120 g (0.06614) Complete 2.1a 3.8a 5.0a

Fenoxycarb 25WP 240 g (0.1323) Complete 2.0a 2,2a 3.6a
Penoxycarb 25Wp 120 g (0.06614) ARM 1.7a 3.6a 4.7a é
Fenoxycarb 25WP 240 g (0.5) ARM 2.2a 2.7a 4.0a !

Guthion S0wWpP 454 g (0.95) ARM 1l.2a 1.9 2.5

Control — - 2.4a 3.7a 5.2a

1 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).



- 28 -

Not for Publication Larry A. Hull
Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

APPIE: Malus domestica Borkh, 'Golden Delicious' 'Delicious!
European red mite (ERM): Panonychus ulmi (Koch)
Twospotted spider mite (TSSM): Tetrapychusurticae Koch
Predatory mite (AF): pamblyseius fallacls (Garman)
Predatory mite (2M): Zetzelliamall (Ewing)

APPLE, DILUTE TEST OF ACARICIDES, 1987: Plots consisted of
single trees in a randomized block design with 2 replicates of Golden
Delicious and 2 replicates of Delicious, both spur types. The trees
were planted to a spacing of 6.1 ¥ 10.7 m. Experimental sprays were
applied to run—-off with a handgun from a truck-mounted John Bean sprayer
equipped with a 35 gpm pump. Approximately 5.0 gallons of spray were
applied per replicate tree. Spray dates were as follows: 9 Apr (ECO-
3187 treatments), 22 Apr (Morestan and all ABG treatments), 11 May (ABG-
6162, 1081 ml/100 gal), 5 Jun (all treatments but Morestan and ABG), 16
Jun (all treatments but EC0-3187), 19 Jun (EC0-3187 treatments only), 30
Jun (all treatments but EC0-3187), 13 Jul (all treatments but ECO-3187
and Kelthane), 23 Jul (all treatments but ECO-3187). Morestan was
applied only on 22 Apr, Savey substituted thereafter. On 13 Jul, the
rate of Savey was increased from 20.3 g to 42.7 g/100 gal. On 23 Jul,
Savey (42.7 g/100 gal) was added to the first two ABG-6162 treatments
and Kelthane 4F (406 ml/100 gal was added to the last two ABG-6162
treatments. General sprays of fungicides (Benlate, Polyram, Manzate,
Bayleton, Dithane M-45), insecticides (Lorsban, Phosphamidon, Guthion,
Sevin, Pydrin), and calcium chloride were made at ca. one- to two-week
intervals throughout the experiment with a Friend Airmaster sprayer at
50 gpa, Effectiveness of the materials on the mites was evaluated by
making several counts on random samples of 25 leaves/tree, 100 leaves/
treatment. Mite population pressure was heavy throughout the summer.
Russet ratings are based on 30 Golden Delicious apples/replicate,
60/treatment. Fruits were rated as 1 (no russeting), 2 (light -
russeting), 3 (moderate russeting), or 4 (severe russeting). Possible
ranges were 30-60 (none to light), 60-90 (light to moderate), 90-120
{(moderate to severe). .

The ECO-3187 treatments failed to provide control of ERM. Morestan
and the ABG treatments provided excellent control of mites until mid-
Jun. However, control of ERM during the summer with ABG was only fair.
Despite 4 applications of Savey on the first treatment and 5 applica-
tions of Savey on the second treatment, mite populations continued to
increase. Mite control with the 2 formulations of Kelthane was similar.
Omite 6E provided better control of ERM (30 Jul) than the 30WP formula-
tion. There was no difference in mite control between the 2 formula-
tions of Plictran. The EC0O-3187 caused russet rings on Golden
Delicious.
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Rate/100 gal Mites/leaf~-ERME
Treatment {(lbs AI) 18 May 27 May 3 Jun 9 Jun 15 Jun 22 Jun 29 Jun 9 Jul 20 Jul
EC0O-3187-12 10 gal (10%) 3.1a 19.6bcd 34.8de 30.2a 70.7a 74.8cde  79.7ef - -
ECO-3187-13 10 gal (10%) 0.6a 2.4a-d 1l4.4e 12.1a 46.5a 80.6e 111.5f - -
ECO~3187-15 10 gal (10%) 0.6a 1.5abc  16.3b-e 8.la 56.4a 55.0cde 116.8f - -=
Morestan 25WP 340 g (0.1879%)

Savey 50WP 28.4 g (0.03125) -— 0.0a 0.8a 0.5a 7.0a 10.0bcd 14.8a-d 38.7ef 76.3def
ABG-6162A 1081 ml (0.04114) ~ 0.1ia 1.0abc 1.0a 6.7a2 19.6b-e 21.6bcd 28.3def 37.7¢c-£ 1
ABG-6162A 1622 m1 (0.06171) - 0.1a 2.1a-e 1.1a 6.7a 8.3bcd 12.4a-d 6.6bcd 35.3¢~-f ‘hlé
ABG-6198A 541 ml (0.04114) - 0.1a l1.4a-d 1.5a 8.1a 17.2Zh-e 18.4cde 18.3cde 53. 4def
ABG-6162A 1081 ml (0.04114) - 0.0a 1.3a-d 0.6a 7.1a 9.5bcd 20.9cde 23.6def 65.3def
ABG-61622 811 ml (0.030857) ~- 0.1la l.1ab 0.8a2 5.8a 12.0bcd 6.3abc 12.0b-e 36.3c-f
ABG-61623 1622 ml (0.061714)

Savey 50WP 20.3 g (0.02232) 0.la 1l.4akc 8.6a-e 5.4a 21.la 26.0cde 34.8def 63.2fg 87.7ef

Savey S50WP 42.7 g (0.047)

Kelthane 4F 406 ml (0.42857) - - 5.3a~e 1.2a 4,42 5.%abc 2.5ab 2. 6ab 4,7ab
(XF-86006}

Kelthane 4F 406 m1 (0.42857) - - 25.1de 9.3a 28.8a 13.9abc 11.9a-d 4.labc 13.0abc
(XF-86038)

Cmite 30WP 680 g (0.45) - - 5.8¢cde 1.2a 9.4a 3.2ab 8.3a-d 15.4cde 31.0c¢c~£f

Omite 6E 284 ml (0.45) - - 7.3de 1.5a 22.5a 7.5abc 16.7bed 16.0bcd 18.7bcd



Not for publication

Larry A. Hull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(7117) 677-6116

Rate/100 gal Mites/leaf-ERM2
Treatment (1bs AI) 18 May 27 May 3 Jun 9 Jun 15 Jun 22 Jun 29 Jun 9 Jul 20 Jul
Plictran 50WP 142 g (0.15625) - - 7.9p-e 2.5a 23.1a 1l6.2abc 21.ébcd 7.7bcd  25.8cde
Plictran 50WP 142 g (0.15625) - - 10.0de 2.2a 26.4a 19.1b-e 20.6a-d 20.4def 33.7c-£f

Control -

0.3a 1.9a-d

17.5cde 12.4a 39.5a 125.9de 128.2f 137.1g 124.3f

a Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed using a

power transformation.
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Mites/leaf@
Rate/100 gal ERM TSSM ERM TSSM AF Russet
Treatment (1bs AI) 30 Jul 30 Jul 13 Aug 13 Aug 13 Aug © rating
ECO-3187-12 10 gal (10%) —-— -— -— —— -_— 70
ECO-3187-13 10 gal (10%) — — -— — -_— 60
EC0O-3187-15 10 gal (10%) —-— —-— —-— -— -— 65
Morestan 25WP 340 g (0.1875) 95.2def 0.la 76.4d 0.1la 0.2ab 46 '
Savey S0WP 28.4 g (0.03125) ?
ABG-6162A 1081 ml (0.04114) 15.7bc 0.0a 7.3bc 0.0a 0.0bé 50
ABG-6162A 1622 ml (0.06171) 24.6b-e 0.0a 11.7bc 0.la 0.0bc 47
ABG-6198A 541 ml (0.04114) 31.6b-f 0.0a 15.8bcd 0.la 0.1bc 45
ABG-6162A 1081 ml (0.04114) 42,7c-f 0.0a 18.7bcd 0.1a 0.0c 47
ABG-6162A 811 ml (0.030857) 22.4b-e 0.3a 6.1ab 1.7ab 0.0be 44
ABG-6162A 1622 ml (0.061714)
Savey S0WP 20.3 g (0.02232) 91. 6ef 0.1a 48.7d 0.0a 0.3a 40
Savey 50WP 42.7 g (0.047)
Kelthane 4F 406 ml (0.42857) 26.9b-e 3.6a 17.3bc 14.3c 0.1bc 54
(XF-86006)
Kelthane 4F 406 ml (0.42857) 35.0bcd 1l.4a 28.0cd 2.49p 0.0bc 48

(XF-86038)
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Larry A. Bull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Mites/leafd
Rate/100 gal ERM TSSM ERM TSSM AF Russet
Treatment {1bs AI) 30 Jul 30 Jul 13 Aug 13 Aug 13 Aug rating
Omite 30WP 680 g (0.45) 32.4c-£f 0.0a 24.1cd 0.3ab 0.1bc 54
Omite 6E 284 m1 (0.45) 9.l1lab 0.la 20.3bcd 0.2ab 0.1bc 57
Plictran S0WP 142 g (0.15625) 24.2abc 0.0a 8.0abc 0.1a 0.0bc 44
Plictran S50WP 142 g (0.15625) 37.4c-f 0.0a 10.6bc 0.1la 0.0c 45
Control - 114.3fF 0.3a 13.9bc 0.2a 0.1bc 43
2 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data

analyzed using a power transformation.
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Not for Publication Larry A. Bull
Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

APPLE: Malus domestica Borkh, ‘'Delicious’
Buropean red mite (ERM): Panonychus ulmi (Koch)
Mite predator: Stethorus punctum (LeConte)

APPLE, INTEGRATED MITE CONTROL WITH SAVEBY, 1987:
Treatments were applied to small blocks of 4-tree plots in a completely
randomized design consisting of 4 replicates/treatment. Each plot
contained one each of the cultivars: Delicious, Golden Delicious,
Stayman, and Rome Beauty. The sprays were applied as complete
applications with a Myers Mity Mist sprayer calibrated at 50 gpa, driven
at 2 mph. Spray dates were as follows: Savey SOWP (1 Jul); Plictran
SOWP (1 Jul), Plictran SOWP plus Carzol 92SP (8 Jul), and Vydate 2L (17
Jul). A routine schedule of fungicides and insecticides (Dithane M-45,
Benlate, Guthion, Lannate, 2olone, and calcium chloride) was maintained
throughout the experiment. Effectiveness of the treatments on ERM was
evaluated by counting the mites several times during the season on
samples of 25 leaves/tree, 100 leaves/treatment (cv Delicious). The
predator S. punctum was observed by making 3 min counts of adults and
larvae around the periphery of the Delicious trees.

One application of Savey in conjunction with S. punctum prevented
the mites from increasing beyond the threshold of 10 mites/leaf;
whereas, three applications of materials that possess adulticidal
activity were needed to bring the mites under control.



Not for publication Larry A. Bull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116 '

Applic ERM/1leafd
Treatment Rate/acre (1b AI/A) date 30 Jun 6 Jul 14 Jul 21 Jul 27 Jul 17 Aug
Savey SOWP 71 g (0.078125) 1 Jul 10.2a " 8.0a 1.0a l.4a 10.0a 0.3a
Plictran 50WP 454 g (0.5) 1 Jul 18.3a 41.0a 22.9 17.% 6.3a 0.9
Plictran SOWP + 227 g (0.25)
Carzol 92SP 227 g (0.46) 8 Jul
Vydate 2L 946 m1 (0.5) 17 Jul
Control no acaricide - 14.6a 36.5a 25.70 40.5b 19.3a 0.4a
S. punctum/3 min2
Applic ad lar ad Lax ad Lar
Treatment Rate/acre (lb AI/A) date 6 Jul 6 Jul 14 Jul 14 Jul 21 Jul 21 Jul
Savey 50WP 71 g (0.078125) 1 Jul 0.0a 0.5a 0.3b 0.8a 1.0a 0.0b
Plictran S50WP 454 g (0.5) 1 Jul 2.5a 0.8a l.8ab 1.8a 3.3b 0.5b
Plictran 50WP + 227 g (0.25)
Carzol 92SP 227 g (0.46) 8 Jul
Vydate 2L 946 m1 (0.5) 17 Jul
Control no acaricide _— 1.3a 0.3a 6.3a 8.5a 15.3a 14.5a

2 Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed using a
power transformation.
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PSU Fruit Research Laboratory
Biglerville, Pa 17307-0309

(717) 677-6116

S. punctum/3 min2

Applic ad Lar Ad Lar ad
Treatment Rate/acre (1b AI/A) date 23 Jul 23 Jul 27 Jul 27 Jul 17 Aug
Savey S50WP 71 g (0.078125) 1 Jul 0.5b 0.3b 4.5a 2.5a 3.5a
Plictran 50wWP 454 g (0.5) 1 Jul 4.0b 1.5b 5.5a 2.5 5.5a
!
Plictran 50WP + 227 g (0.25) w
w
Carzol 92SP 227 g (0.46) 8 Jul !
Vydate 2L 946 ml1 (0.5) 17 Jul
Control no acaricide ———— 16.3a 14.8a 17.0a 9.5a 4.3a
a

using a power transformation.

Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT).

Data analyzed
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Not for Publication Larry A. Hull
Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

PEAR: Pyrus communis L., 'Bartlett’
Pear psylla (PP): PREsylla pyricola Foerster

PEAR, SEASONAL PEAR PSYLLA CONTROL EXPERIMENT, 1987:
Experimental sprays were applied to replicated 4-5 tree plots consisting
of the cultivar Bartlett (9 years old). Each treatment was replicated 5
times. Trees were planted to a spacing of 7.4 X 7.4 m. Treatments were
applied with a handgun from a truck-mounted hydraulic sprayer at 375
psi. Dates of application were: bud-burst (BB), 3 Apr; white-bud (WB),
21 Apr:; petal-fall (PF), 6 May; first cover (1C), 26 May; third cover
(3C), 19 Jun; fourth cover (4C), 8 Jul; sixth cover (6C), 30 Jul.
Approximately 1.75 gal of spray was applied per tree. Treatments were
evaluated for pear psylla control by counts of eggs and nymphs at 1- to
2-wk intervals. Counts were made by sampling 10 mid-terminal or spur
leaves from the middle tree in each replicate. Beginning on 1 Jun
counts were made by sampling 5 mid-terminal and 5 distal leaves from
each tree. Pear psylla pressure was moderate through the experiment.

Fenoxycarb, an insect growth regulator (IGR), provided outstanding
control of PP on a seasonal program. Dimilin, another IGR, gave
excellent early season control; however, by 12 Jun populations were not
different from the control. The synthetic pyrethroids Asana, Danitol
and Ambush also provided good early season control. No phytotoxicity
was observed.
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
{(717) 677-6116

Rate/100 gal Time of Pear psylla eggs/10 lvsP
Treatment. (lbs AT) Application® 12 May 21 May 1 Jun 12 Jun
Dimilin 25WP + 114 g (0.0625) BB 20.4cd 11.4ab 134.0bc - 337.2a
60 Sec Sup. Qil 7.57 1
Bimilin 25WP 114 g (0.0625) WB,PF,1C,3C; 4C, 6C
Bimilin 25WP + 228 g (0.125) BB 19.0d 17.8b 133.2be 184.8a
60 Sec Sup. 0il 7.57 1
Dimilin 25WP 228 g (0.125) WB, PF, 1C, 3C, 4C, 6C :,,
Penoxycarb 25WP + 120 g (0.6615) BB 23.4d 9.6ab 61.2b 211.2a T
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25Wp 120 g (0.6615) WB,PF,1C, 3C, 4C, 6C
Asana 1,.9EC + 25 ml (0.0125) BB 20.8bcd 14.2ab 69.2bc 235.2a
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25WP 60 g (0.03307) WB,PF,1C,3C,4C,6C
Asana 1.9EC + 25 ml (0.0125) BB 19.4d 23.2b 82.4b 326.5a
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25WP 120 g (0.06615) WB,PF,1C,3C,4C,6C
Asana 1.9EC + 25 ml (0.0125) BB 25.4bcd 8.8ab 59.0bc 15%8.4a
60 Sec Sup. 0Oil 7.57 1

Asana 1.9EC 25 ml (0.0125) WB



Bot for publication

Larry A. Hull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Rate/100 gal Time of Pear psylla eggs/10 lvsP
Treatment (1bs A1) Application® 12 May 21 May 1 Jun 12 Jun

Danitol 2.4EC + 79 ml (0.05) BB 11.0bcd 8.2ab 101.6bc 112.6a
60 Sec Sup., 0il 7.57 1

Danitol 79 m1 (0.05) WB

Ambush 2E + 190 m1 (0.1) BB 0.0a 5.0a l16.6a 92.2a
60 Sec Sup. 0il 7.57 1

Ambush 2E 190 m1 (0.1) WB,PF,1C, 3C, 4C, 6C

Ambush 2E + 190 ml (0.1) BB 1.2ab 3.6ab 41.4b 113.6a
60 Sec Sup. 0il 7.57 1

Morestan 25WP 680 g (0.375) WB

Mitac S0WP 170 g (0.1875) PF,1C,3C,4C, 6C

Morestan 2SWp 680 g (0.375) WB 3.8abc 10.8ab 202.2¢ 255.8a
Control - -— 37.0d 62.2c 74.4bc 223.0a

4 BB = bud burst (3 Apr); WB = white bud (21 Apr); PF = petal-fall (6 May):; 1C = first cover

(26 May); 3C = third cover (19 Jun); 4C = fourth cover (8 Jul); 6C = sixth cover (30 Jul).

b Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data

analyzed using a power transformation.
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Not for publication Larry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Rate/100 gal Time of Pear psylla nymphs/10 lvsP
Treatment (lbs AI) Application?@ 12May 21 May 1Jun 12 Jun 23 Jun 6 Jul 17 Jul
Dimilin 25WP + 114 g (0.0625) BB 3.4c 3.4bc  10.8cd 46.0bc  25.0b 97.6d 39.2d
60 Sec Sup. 0il 7.57 1
Dimilin 25WP 114 g (0.0625) WB,PF,1C, 3C,4C, 6C
Dimilin 25WP + 228 g (0.125) BB 3.0bc 3.4bc l.2ab 16.0bc 13.4ab 39.2cd 17.4cd
60 Sec Sup. 0il 7.57 1
Dimilin 25Wp 228 g (0.125) WB, PF, 1C, 3C, 4C, 6C L
Fenoxycarb 25WP + 120 g (0.6615) BB 0.4ab  0.2a  1.4ab 0.6a 13.8ab 3.0a  1.6ab N
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25Wp 120 g (0.6615) WB, PF,1C, 3C, 4C, 6C
Asana 1.9EC + 25 ml (0.0125) BB 1.2abc 1.2abc 0.2a 0.8a 8.2a 8.8abc 17.0bc
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25wWp 60 g (0.03307) WB, PF, 1C, 3C, 4C, 6C
Asana 1.9EC + 25 ml1 (0.0125) BB 3.2abc l.0abc 1.0a 0.6a 14.4ab 9.4ab 0.0a
60 Sec Sup. 0il 7.57 1
Fenoxycarb 25WP 120 g (0.06615) WB,PF,1C, 3C, 4C, 6C
Asana 1.9EC + 25 ml (0.0125) BB 0.6ab 2.0abc  5.2bc 12.0bc 33.8b —-— -
60 Sec Sup. 0il 7.57 1

Asana 1.9EC 25 ml (0.0125) WB
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Larry A. Hull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Rate/100 gal Time of Pear psylla nymphs/10 lvsP
Treatment (1bs AT) Application® 12May 21 May 1Jun 12 Jun 23 Jun 6 Jul 17 Jul
Danitol 2.4EC + 79 m1 (0.05) BB 0.6ab 2.8abc  4.4bc 10.6b 22.8b — -
60 Sec Sup. 0il 7.571
Danitol 79 m1 (0.05) WB
Ambush 2E + 190 m1 (0.1) BB 0.4ab 0.4a 0.2a l.2a 23.4b 21. 6ab 8.6bcd
60 Sec Sup. 0il 7.57 1
Ambush 2E 190 ml (0.1) WB, BF, 1C, 3C, 4C, 6C .
Ambush 2B + 190 ml (0.1) BB 0.0a 1.0ab 0.4a 1.0a 16.4ab 15.0bcd 5.0bc ‘?
60 Sec Sup. 0il 7.57 1
Morestan 25WP 680 g (0.375) WB
Mitac S0WP 170 g (0.1875) PF,1C,3C,4C, 6C
Morestan 25WP 680 g (0.375) WB 3.6abc 5.4c 11.6cd 16.4b 37.8b — —
Control - - 39.0d 25.8d 17.8d4 33.4c 9.4ab 72.6d 33.8d
2 BB = bud burst (3 Apr); WB = white bud (21 Apr): PF = petal-fall (6 May): 1C = first cover (26 May): 3C = third
cover (19 Jun); 4C = fourth cover (8 Jul): 6C = sixth cover (30 Jul).
b Means followed by the same letter(s) are not significantly different (P = 0.05, DMRT). Data analyzed using a
power transformation.
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Not for Publication Larry A. Hull
Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

PEAR: Pyrus communis L. ‘'Bartlett!’
Eurcopean red mite (ERM): Panonychus ulmi (Koch)

PEAR, MITE CONTROL WITH APOLLO, 1987: Experimental sprays
were applied to single tree plots consisting of the cultivar Bartlett (9
years old). Each treatment was replicated 5 times. Trees were planted
to a spacing of 7.4 X 7.4 m. Treatments were applied with a handgun
from a truck-mounted hydraulic sprayer at 375 psi. Date of application
was: 22 Jul. The effects of treatments on ERM was evaluated by
counting the mites several times during the season on samples of 20
leaves/tree, 100 leaves/treatment. Pest pressure was light.

The combination of Apollo plus Carzol reduced the mite population
faster than Apollo alone. All treatments of Apollo were different from
the control after 17 days.

Rate/100 gal ERM/100 1lvs@
Treatment (1b AT) 21 Jul 31 Jul 8 Aug
Apollo 50SC 26 ml (0.028) 70a 22b 3a
Apollo 50SC 52 ml (0.056) 93a 25b la
Apollo 50SC + 26 ml (0.028) 134a 9a 2a
Carzol 92SP 110 g (0.222)
Control - 88a 52b 34b

a Means followed by the same letter(s) are not significantly different

(P = 0.05, DMRT).
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APPLE: Malus domestica Borkh, 'Golden Delicious'

APPLE, EFFECT OF VYDATE ON FRUIT THINNING, 1987: A study
was designed to examine grower complaints about the effect of Vydate
applications on fruit set when applied at the pink and petal-fall stage
on apple. Treatments were applied from a truck-mounted sprayer using a
handgun operating at 375 psi. Each treatment was replicated 6 times on
the cv Golden Delicious (4 yr old). Spray dates were: pink - 23 Apr,
petal-fall - 13 May. The number of blossoms and circumference on one
tagged limb/tree was measured on 22 Apr. After 'fruit drop' in Jun, the
number of apples remaining on each tagged limb was determined on 15 Jun.

There was no effect of Vydate on fruit set when applied at pink,
However, Vydate reduced the number of apples when applied at petal-fall,

# blossoms # apples % fruit

Rate/ Time of  /cm?-1imbP® /cm?-1limbP  setP
Treatment 100 gals?® Applic? 23 BRApr 15 Jun 15 Jun
Vydate 2L 473 ml Pink 62.9a 1.62a 2.6a
Vydate 2L 473 ml Petal-fall 58.5a 0.48b 1.0b
Control -— -— 93.4a 1.85a 2.5a

@ pink = 23 Apr, Petal Fall = 13 May

b Means followed by the same letter(s) are not significantly different
(P = 0.05, DMRT).

.3

N



-3 73 —3% —3 ~—3 73 731 773 T3 T3 773

T3 T3 T3 T3

3 T3 T3 3

*% Not For Publication **

TUFTED APPLE BUDMOTH RESIDUE/BIOASSAY EXPERIMENTS
1987

Alan L. Knight & Larry A. Hull
The Pennsylvania State University
Fruit Research Laboratory
Biglerville, PA 17307

The tufted apple budmoth (TABM), Rlatynota idaeusalis (Walker) is the
most serious direct pest of apples in Pennsylvania (Hull et al. 1983). A
number of insecticides are registered for use against this pest with spray
timing directed at the adults, eggs, and early larval instars (Anonymous
1986) . Average fruit injury levels for TABM have increased during the last 15
years from 0.3% in 1973 (Colburn 1974) to 6% in 1985 (Meagher & Hull 1987) and
1986 (Knight & Hull 1987) with some orchards experiencing over 14% fruit
injury in Adams County, Pennsylvania. Recent reports indicate that poor
control of TABM in this region may be due to increased tolerance to the
organophosphate (OP) insecticide, Guthion (Meagher & Hull 1986, Knight & Hull,
unpubl. data).

Growers in Pennsylvania have responded to this decline in OP
effectiveness with heavier use of the carbamate, Lannate mixed with an OP such
as Guthion, Imidan, Lorsban, Penncap-M, or 2Zolone to control TABM.
Unfortunately, serious problems from heavy use of Lannate can occur in
maintaining biological control of the European red mite, Panonychus ulmi
(Koch) with the coccinellid predator, Stethorus punctum (LeConte). In
contrast, S. punctum is virtually unaffected by organophosphates.

Another factor which may be limiting control of TABM is that growers
have stretched the intervals between alternate-row middle (ARM) sprays,
thereby reducing the effective residue levels (Knight & Hull 1987) . The use of
ARM spraying has increased grower's flexibility in controlling pests, reduced
their spray material costs, and promoted the development of integrated mite
management (Asquith & Colburn 1971), and over 95% of apple growers in
Pennsylvania use ARM sprays (Hull et al. 1983). However, growers have expanded
their ARM spray intervals from the recommended 7 to over 10 days (Knight &
Hull 1987). The effectiveness of the recommended pesticides under a stretched
ARM spray schedule is not known.

Of the OP's registered for use on apple, Guthion has typically shown the
greatest activity against the various stages of TABM (Travis et al, 1981).
However, laboratory tests with Lorsban have demonstrated its high activity
against TABM in leaf residue tests (Rock & Shaltout 1983, Knight & Hull,
unpubl. data), and for other leafrollers in which Guthion resistance has been
detected (Suckling 1983, Reissig et al.1986). Small field plot studies of
Lorsban have not clearly demonstrated its effectiveness for controlling TABM

(Hull 1986).

With the complex balance which exists between mite and TAEM management
on apples in Pennsylvania the effectiveness of the current control program is
unclear at this time. Additional studies are needed to evaluate the seasonal
effectiveness of insecticides for TABM. Specifically, research which can link
seasonal residue coverage and activity with fruit injury levels would be
valuable in recommending optimal chemical selection, spray rates and timing

intervals.



In 1986/87, we conducted a series of bioassay/residue experiments to
view the temporal dynamics of Guthion, Lannate, and Lorsban activity against
TABM, Our experiments included the evaluation of a single ARM spray
application, a 30-day ARM and complete spray program for second brood, and the
decline in effectiveness of the last spray prior to harvest. We believe these
types of studies provide a clearer assessment of the role of organophosphates
and carbamates in apple IPM in Pennsylvania as well as those areas in the
Cumberland-Shenandoah region where TABM is a problem,

Materials and Methods

Single Spray. The study was conducted in a block of 13-year-old apple
trees arranged in four-tree plots ('Rome Beauty', 'Yorking', 'Golden
Delicious', and 'Delicious’') at the PSU Fruit Research Lab, Biglerville, PA.
Four uniformly trimmed 'Golden Delicious' trees (12.5' x 13.5') each were
sprayed on 12 August 1986 with Guthion 50WP and Lannate 1.8L and 11 August
1987 with Lorsban 50WP from only one side with a Myers Mity Mist PTO airblast
Sprayer calibrated to deliver 0.25 lbs AI Guthion/acre/side, 0.225 1bs AI
Lannate/acre/side, and 0.5 lbs AI Lorsban/acre/side in 25 gal. water. Two
control trees were selected which had not received any insecticides for > 45
days. Minimum and maximum temperatures and precipitation were recorded with
standard meteorological equipment.

Two areas approximately 10 ft2 each were designated on either side of
each tree. A sample of 33 leaves within these areas was randomly selected
and taken back to the lab on the following post-spray dates: -1, 0, 1, 3, 6,
10, and 15 days. A leaf punch (0.8 in. diameter) was used to collect two disks
per leaf. On each date, fifty leaf disks per chemical/side/tree and controls
were grouped and analysed for pesticide residue with gas chromatography.
Residue data for Guthion and Lannate will be analysed by Dr. Ralph Mumma,
Penn. State Univ. Pesticide Laboratory, and for Lorsban by Dow Chemical
Company .

In addition, on each date, 4 samples of 5 first-instar TABM (<24 hrs-
old) from both a laboratory colony and from field-collected egg masses were
bloassayed with leaf disks from both sides of each tree. Two disks were Placed
with five larvae in 0.4 x 1.2 in. vials with cork stoppers. Mortality was

assayed after storage at 68°F for 24 hrs.

Seasonal Program. In 1987, bioassays were conducted over a 6 week period
during the 2nd brood of TABM to evaluate seasonal control programs achieved
with 7 day ARM sprays of each chemical and 14 day complete sprays with
Lorsban. ARM sprays were applied on 2, 11, 18, and 25 June; 4, 11, 18, and 25
August; and 1 September. Complete sprays of Lorsban were applied on 2 and 18
June; 4 and 18 August; and 1 September. These periods represent the adult,
egg, and early larval stages, a time when TABM is most susceptible to
insecticides (Travis et al. 1981). Spray rates were the same as for the single
spray tests. The complete spray of Lorsban delivered 1 1b AI/acre in 50
gallons of water. Four randomized blocks each with 2 'Golden Delicious' and
'Yorking' trees were treated per chemical with an engine-driven Friend '393'.

Leaf residue bioassays and residue analysis were conducted on day 0 for
both sides of a single 'Golden Delicious' (13' x 15.5') per block (S = sprayed
side and N = non-sprayed side), only on the sprayed side (S) of each tree at 6
days postspray following 4 sprays during Auqust (6 and 13 days postspray for
complete Lorsban treatment), and on both sides of each tree on day 0 (1
September) followed by assays on 1, 3, 7, and 14 days postspray. Assays and
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collection of leaf samples were done similar to single spray tests, except
only 24 leaves were collected per side for each tree (40 leaf disks for
residue analysis and 8 leaf disks for biocassay). Residue analyses for the
Lorsban complete treatment was always an average of both sides (24 leaves on
each data).

In addition, fruit injury levels from full-season spray programs of
Guthion, Lannate, Lorsban, Penncap-M, Lorsban plus Lannate, and Guthion plus
Lannate were compared. Spray dates for combination treatments and Penncap-M
were identical to the Guthion, Lorsban, and Lannate treatments. Penncap-M was
applied at 0.38 1lb AI/acre/side. All the fruit from the inner 'Golden
Delicious' (average = 700 fruit/tree) and 'Yorking' (average = 979 fruit/tree)
were evaluated for TABM injury. Injury was recorded according to broods. Fruit
injury data were subjected to analysis of variance and treatment means were
separated by the Duncan Multiple Range Test. Data were transformed with arcsin
prior to analysis.

Results

Single Sprays. Control mortality of the laboratory population was high
in tests conducted in both years averaging 30% in 1986 and 15% in 1987 (Fig.
1) . This suggests that chemical drift during the experiment may have occurred
or pesticide residue levels prior to the experiment were high. Earlier tests
demonstrated that the laboratory population developed normally on washed apple
leaves. Control mortality with field-collected larvae was generally < 5%.

Bloassays of laboratory larvae with the 3 insecticides demonstrated that
at these rates control of susceptible larvae was similar (Fig. 1). On the
sprayed side of each tree after 6 days mortality was approximately 80% for
Guthion and Lannate and 60% for Lorsban. After 10 days, Guthion provided the
best control (50% versus 25% for Lorsban and Lannate). For all chemicals
control was poor on the unsprayed side of trees. Generally, within 3 days
mortality levels were not different from the control.

Greater differences in effectiveness were seen between compounds in
biocassays with field-collected larvae (Fig 2). With Guthion control was poor.
On the sprayed side, mortality peaked at 50% on day 1 and fell to less than
20% within 6 days. On the opposite side of the tree, mortality levels did not
differ from the control. With Lorsban control was excellent on both sides on
day 0, but rapidly dropped off. After 24 hours control was 80% on the sprayed
and 15% on the unsprayed side . By day 3, Lorsban was ineffective. Lannate was
very effective for 3 days on the sprayed side of trees, but dropped off
rapidly by day 10, Mortality levels on the unsprayed side of the tree were not
different from the control.

In 1986, precipitation occurred at 3 periods during this study with the
heaviest accumulation on days 5 and 8. Larval mortality from both chemicals
tested dropped sharply during these periods suggesting that pesticide residues
were washed off leaf surfaces. No substantial precipitation occurred during
the Lorsban test in 1987. ,

Seasonal Studies. On days 0 and 28 when trees were sprayed within hours
of the bioassay both Lannate and Lorsban gave 100% control on the treated side
of the tree. On these dates, approximately 80 and 100%, respectively, of the
larvae were killed from leaves collected from the unsprayed side as well.
Guthion performed better than in 1986 with approximately 90 and 60% larval:
mortality on the sprayed and unsprayed sides, respectively, on days 0 and 28.



This may have occurred because of the larger sprayer used in these later
tests. Evaluation and comparision of spray coverage and residue levels in
these different tests will be possible when residue data are analysed.

In the bioassays conducted at 6 days postspray for the 4 sprays applied
during August Lannate provided the best control (50-80%) followed by Guthion
(30-50%) and Lorsban (10-25%) on the sprayed side of the tree. For all
chemicals, levels of mortality increased during the season as residue levels
on leaves presumedly increased. Control with Guthion persisted longer into
September than either Lannate or Lorsban. Control from complete sprays of
Lorsban was only marginally better than ARM applications during August.
However, control was markedly better with the complete spray treatment after 3
days, but was not different after 7 days following the last spray on 1
September.

Precipitation was heavy after day 23 following the 4th ARM spray. The
impact of rainfall in removing residues will be clearer when residue data
becomes avallable, however, noticeable effects occurred in the bioassays. For
example, larval mortality assayed at 6 days postspray declined between days 20
and 27 for Lannate during which approximately 1 in. of precipitation occurred
(Fig. 3). The greatest effect, however, occurred after day 31 in which over 7
in. of precipitation occurred within 12 days. At 6 days postspray larval
mortality in biloassays were lower for all chemicals compared to day 27 (Figs.
3 & 4). The greatest effect was seen with Lannate in which mortality was
reduced by approximately 50% (Fig. 3).

Fruit injury for 'Golden Delicious' showed no significant differences
among treatments for first brood, however, treatments with Lannate included
and Lorsban alone (complete) had significantly lower injury than the control
for second brood and for the entire season. With 'Yorking' several significant
differences were found. For first brood all treatments except Guthion and
Lannate alone differed from controls. However, for second brood, only
treatments including Lannate were significantly different from controls and
from Guthion alone. Differences among treatments for total injury levels were
similar. The lowest fruit injury levels were with the Guthion-Lannate and
Lorsban-Lannate combinations.

Discussion

Several studies have attempted to view the spray coverage within a tree
from ARM spraying (Lewis and Hickey 1964, Travis 1981). These studies
highlight that the size and speed of the sprayer used and the size and foliage
density of the tree sprayed are but a few of the important factors affecting
coverage. Their results, however, suggest that even under optimal spray
practices coverage is variable between regions within a tree. Our results
indicate that this variation in spray deposit has significant implications in
insect pest management.

While the use of a 24 hr residue bioassay may underestimate the complete
efficacy of a spray application under field conditions, we believe that these
experiments do reveal the relative effectiveness of the insecticides tested.
Our results are somewhat contradictory on whether the current ARM spray rate
and intervals for these chemicals are effective in managing leafroller
populations at low levels. For example, Fig. 1 demonstrates that control of
even a susceptible TABM strain on the unsprayed portion of the tree is poor
with any chemical beyond 1-2 days. Yet in the seasonal tests where trees were
sprayed from both sides and residue levels accumulated over a 5 week period,

—3 3 _3

3

3

-3 -3 .3 3 _3 -3 3 3 _3



—3 43 T3 T3 T3 ™1

~—3 T3 3

larval mortality in the bioassays was much higher on the unsprayed side and
after 7 days postspray averaged 81, 64, and 38% of the mortality levels in
assays with leaves from the sprayed side of trees for Lannate, Guthion, and
Lorsban, respectively (Figs. 3 & 4). Interpretation of these results will
require analysis of the residue data.

The difficulty in controlling TABM with ARM sprays is further compounded
by the development of OP resistance. Assays of first instars from orchards
throughout Adams County, PA, have demonstrated a widespread, high level of
resistance (approximately 18-fold) to Guthion and to a somewhat lesser extent
other OPs (5 to 18-fold) (Knight & Rull, unpubl. data). Though the rate of
Guthion used in our test was twice what growers typically apply (Hull et al.
1983), Fig. 2 suggests that the level of suppression of field TABEM populations
which can be achieved with Guthion is low and strongly indicates that
alternative chemicals or management tactics are needed to control this pest.
This is supported by the higher fruit injury levels which resulted with
Guthion alone compared to the other compounds tested (Table 1).

Lorsban provided excellent control of TABM initially which was consistent
with our laboratory assays (Knight & Hull, unpubl. data). However, in these
field tests Lorsban quickly lost its effectiveness after 24 hrs. With
'Yorking' total fruit injury levels were high and did not differ from the
controls (Table 1). The use of complete Lorsban sprays at 14 day intervals
increased the effectiveness of TABM control only marginally even though more
chemical was applied during second brood (3 complete vs 5 ARM sprays). A
comparision of ARM with complete sprays for a chemical with a longer residual
life, such as Guthion, may have shown a greater difference.

Lannate appeared to be the most effective chemical in controlling TABM.
In addition, resistance to this compound has not been detected in bioassays
(Knight & Hull, unpubl. data). However, persistence of this compound is
shorter than Guthion (W. Bode, unpubl data), and maintaining close spray
intervals may be a key to its successful use. The lowest fruit injury levels
were obtained when Lannate was mixed with an organophosphate. The combination
of a carbamate, at a rate low enough to allow predator survival, with an
organophosphate has the additional advantage of allowing integrated mite
control to develop and may be important in avoiding further increases in OP
resistance levels.

Interpretation of these results suggest that the recommended ARM spray
interval during the critical periods of maximum pest susceptibility, i.e.
adults, eggs, and early larval instars, may need to be modified depending on
which chemical (OP) is used and whether TABM pressure is high or if
precipitation is heavy. Because Lorsban breaks down faster than Guthion or
Penncap-M spray intervals may need to be shortened to 4-5 days compared to 5-7
days for these more persistent OPs. Also, if > 1 in. of precipitation
accumulates after applying Lannate, another application may be required. In
addition, matching the sprayer size and its capabilities with tree size is
important in optimizing coverage. We recommend that if TABM has been a
problem, growers should increase their amount of water to at least 100 gal per
acre, especially during second brood, a period when tree canopy development is
complete and the tree is laden with large fruit (Knight & Hull 1987).
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure Captions

Bioassays of first instar TABM from a susceptible laboratory strain
with leaf residues from trees treated with a single spray of Guthion
(Fig. 1a), Lorsban (Fig. 1B) or Lannate (Fig. 1C) applied to one
side (S = side sprayed, N = side not sprayed) of each tree. Rates
for chemicals are listed as amt/A/complete spray.

Bioassays of field-collected first instar TABM with leaf residues
from trees treated with a single spray of Guthion (Fig. 2A), Lorsban
(Fig. 2B), or Lannate (Fig. 2C) applied to one side (S = side
sprayed, N = side not sprayed) of each tree. Rates for chemicals are

listed as amt/A/complete spray.

Bioassays of field-collected first instar TABM with leaf residues
from trees treated with a series of Guthion (Fig. 3A) or Lannate
(Fig. 3B) alternate-row middle sprays for second brood control.
Leaves were collected from both the sprayed (S) and unsprayed (N)
side of each tree. Rates for chemicals are listed as amt/A/complete

spray.

Bioassays of field-collected first instar TABM with leaf residues
from trees treated with a series of Lorsban alternate-row middle
(Fig. 4a) or complete (Fig. 4b) sprays for second brood control.
Leaves were collected from both the sprayed (S) and not sprayed (N)
side of each tree. Rates for chemicals are listed as amt/A/complete

spray.
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Table 1. Tufted apple budmoth fruit injury records for 1987 bioassay/residue
experiments, Arendtsville, PA.

a
'Golden Delicious!’ *Yorking!*

Chemical (lbs AI/A) Applic. Brood Brood

Method® 1st 2nd Total® 1st 2nd TotalC
Guthion 50WP (0.5) ARM 0.3%9%a 1.10ab 1.4%ab 2.55ab 6.07a 7.57a
Lorsban 50WP (1.0) ARM 0.54a 1.32ab 1.83ab 2.35bc 4.08abc 5.67ab
Lorsban 50wWp (1.0) Complete 0.4¢a 0.98ab 1.45b 1.84bc 4.84ab 5.94ab
Lannate 1.8L (0.45) ARM 0.72a 0.6l 1.33b 2.35abc 2.63bcd 3.83bc
Guthion 50WP (0.5) ARM 0.42a 0.64b .97 1.47¢ 1.98cd 2,69
+ Lannate 1.8L (0.45)
Lorsban 50WP (1.0) ARM 0.41a 0.68b 1.06b 1.43¢ 1,60d 2.33¢c
+ Lannate 1.8L (0.45)
Penncap M2F (0.75) ARM 0.51a 1.24ab 1.75ab 2.18b¢ 5.33ab 6.78ab
Control - 1.17a 1.98a 3.12a 3.52a 5.81a 7.72a

2 Column means followed by same letter(s) are significantly different (P = 0.05), DMRT.
Data analysed with a power transformation.

b Alternate row-middle (ARM) spray applications were applied on 2,11,18, and 25 June;

4, 11, 18, and 25 August; and 1 September. Complete sprays were applied on 2 and 18

June; 4 and 18 August; and 1 September. Experimental sprays were applied with a Friend
'393' airblast sprayer calibrated to deliver 25 gpa/alternate row middle (50 gpa complete)
at 2 mph. Rates for chemicals are listed as amt/A/complete spray.

€ Total injury is not the sum of 1st and 2nd brood injury because some apples had both.
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Fig. 2A

Fig. 2B

Fig. 2C
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Fig. 3A

Fig. 3B
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Pheromone Disruption of Leeser Peachtree Borer - 1987

D. G. Pfeiffer and J. C. Killian
Virginia Polytechnic Institute & State University
Blacksburg, VA 24061
Mary Washington College, Fredericksburg, VA 22401

Introduction: Several studies have examined the use of
pheromone digruption of olfactory communication in peach
borers (e.g. McLaughlin et al. 1976, Yonce and Gentry 1982).
Some studies have examined disruption of attraction to
conventional traps but did not examine damage. The present
study, in which a new type of dispenser was used in a block
large enough to minimize the effect of immigrating gravid
females, was undertaken to determine not only the disruption
of attraction of Synanthedon pictipes (Grote and Robinson)
to conventional traps, but also the feasibility of this
technique for preventing damage by this species in the
Appalachian fruit-growing region.

Materials and Methods: The pheromone-treated area was a 4-

ha *‘Monroe’ peach block at Batesville, Virginia. Pheromone
digpensere for S. pictipes [20-cm polyethylene tubes
containing 40 mg (E,2)-3, 13-octadecadien-1-0l acetate

(0DDA)] were distributed in mid July 1986 (for flight of the
second generation), and on 20 April 1987 (first generation)
and on 17 July (second generation). Dispensers were placed
at the rate of one per tree at a height of about one meter.
No S. pictipes sprays were epplied in 1986 or 1987.

The control area was a 4-ha block of ‘Rio-Oso-Gem’
peachees geparated from the treated block by 0.2 km of apple
orchard and woodland. The control treatment consisted of a
program of conventional insecticide applications, parathion
0.85 kg ai/ha, every two veeks. A late summer handgun
treatment of chlorpyrifos (18.0 g ai/’/100 liters) was applied
for S. pictipes control.

A2 a8 meane for determining diesruption four S. pictipee
pheromone traps were placed in each block on June 13 1986;
trapping began on 13 April in 1987. Lures prepared at the
Southeastern Fruit & Tree Nut Research Laboratory (USDA-ARS,
Byron, GA) were suspended from trap topes. Each trap within

a block was separated by at least 60 m. Numbers of captured
S. pictipes were recorded weekly and the moths removed from
the traps. Lures wvere replaced after six to eight weeks.
Trap bottoms were replaced when they became excessively
contaminated with i1insect parts, dust, etc. Traps were aleoc

maintained in two other commercial orchard blocks in Piney
River, Virginia.

Hereafter the generations studied will be referred to
in the order they were subjected to pheromone treatment:
Generation ¥ - the second 1986 generation; Generation 2 -



the first 1987 generation; Generation 3 - the second 1987
generation.

Damage was evaluated in 1987 by searching 100 trees per
block (10 groups of 10 trees, the groups spread uniformly in
the block) for pupal exuviae. Two counts vwere made to sample
exuviae of each generation: 16 June and 3 August (reflecting
disruption in Generation 1) and 17 September and 14 October

(reflecting disruption of Generation 2). The same trees
wvere gampled on each sampling date and exuviae were removed
when counted. Numbere of exuviae per tree were summed for

each generation.

Pheromone diepensers containing the pheromone of
peachtree borer, S. exitiosmsa [(Z,2)-3,13-0DDAl, were placed
in a block at Jarman Gap et the rate of one per tree as part
of a s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>