=3 3 3 2

~3

B B Bl S

1 T3 —3 "3 T3

—3 3

PROCEEDINGS

6lst Cumberland-Shenandoah Fruit Worker's Conference

Held at Cliffside Inn, Harpers Ferry, West Virginia

November 21-22, 1985

Host: Pennsylvania

Hosts

General Chairman, Dr. Loren D. Tukey
General Secretary, Dr. Edwin G. Rajotte

Section Chairmen

Entomology and
Plant Pathology, Dr. James W. Travis

Pomology, Dr. Robert M. Crassweller

for Future Meetings

1986
1987
1988
1989
1990
1991
1992

West Virginia'

New Jersey-South Carolina
Virginia

Maryland

North Carolina

USDA

Pennsylvania
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David Alverson
Dept. of Entomology
Clemson University
Clemson, SC 29631

Joseph G. Barrat

WVU Experiment Farm

P.0. Box 303
Kearneysville, WV 25430

Richard L. Bell

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Mark W. Brown

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Ross E. Byers

Fruit Research Lab.
2500 Valley Avenue
Winchester, VA 22601

Leonard Cobb

Fruit Research Lab.
2500 Valley Ave.
Winchester, VA 22601
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Tara Auxt Baugher

WVU Experiment Farm

P.0. Box 303
Kearneysville, WV 25430

R. A. Baumgardner
Horticulture Dept.
161 P & AS Building
Clemson University
Clemson, SC 29631

John F. Baniecki

414 Brooks Hall, P.0. Box 6057
Wvu

Morgantown, WV 26506

Bill A. Butt

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

S. Blizzard

1086 Ag. Sci. Bldg.

West Virginia University
Morgantown, WV 26506

Donald C. Coston

Dept. of Horticulture
Clemson University
Clemson, SC 29634-0375
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John Barden

Dept. of Horticulture
VPI & SU

Blacksburg, VA 24061

Elizabeth H. Beers
P.0. Box 309
Biglerville, PA 17307

Lorraine Los

Plant Science Department
University of Connecticut
Storrs, CT 06268

James B. Aitken

Sandhill Res. & Ed. Center
P.0. Box 280

Elgin, SC 29045

Steve Carcaterra
P.0. Box 1880
Romney, WV 26757

Robert Crassweller
Dept. of Horticulture

Tyson Building
University Park, PA 16802
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Ann Carson
P.0. Box 1010
Spartonburg, SC 29304

Donald R. Daum
Pennsylvania State Univ.
University Park, PA 16802

Robert G. Diener
Agriculture Engineer

West Virginia Universioty
Morgantown, WV 26506

Kendall C. Elliott
735 George St.
Morgantown, WV 26505

David Ferree

Dept. of Horticulture
OARDC

Wooster, OH 44691

Chester L. Foy

Dept. of Plant Path. Phys.
& Weed Science

VPI & SU

Blacksburg, VA 24061
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William S. Conway
Beltsville Agr. Res. Center
Beltsville, MD 20705

Floyd Hendricks

Plant Pathology Dept.
University of Georgia
Athens, GA 30602

Charles R. Drake
Dept. of Plant Path.
VPI & SU

Blacksburg, VA 24061

Michael Ellis

Dept. of Plant Pathology
Ohio Ag. Res. & Dev. Center
Wooster, OH 44691

M. E. Ferree
Horticulture Extension
University of Georgia
Athens, GA 30602

Richard C. Funt

Dept. of Horticulture
2001 Fyffe Court
Columbus, OH 43210

Ethel Dutky

Dept. of Botany
University of Maryland
College Park, MD 20742

L. A. Hull

PSU Fruit Res. Lab.
P.0. Box 309
Biglerville, PA 17307

Mervyn D'Souza

1126 Ag. Science Bldg.
West Virginia University
Morgantown, WV 26505

Miklos Faust

Fruit Laboratory

USDA~-ARS

Room 116, Bldg. 4, BARC-West
Beltsville, MD 20705

Jerome L. Frecomn

Extension Service
Gloucester Co. Office Bldg.
Clayton, NJ 08312

M. E. Gallegly, Chairman
Plant & Soil Science
1088 Ag. Sciences Bldg.
West Virginia University
Morgantown, WV 26506
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Michael Glenn

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

George M. Greeme IIIL
Fruit Research Lab.
P.0. Box 309
Biglerville, PA 17307

Elizabeth J. Herman
Dept. of Entomology
Rutgers University
New Brunswick, NJ 08093

Henry W. Hogmire

WVU Experiment Farm

P.0. Box 303
Kearneysville, WV 25430

Billy D. Hortom
Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Francis Jacobs

USDA - Fruit Lab.
Room 120, Bldg. 003
Beltsville, MD 20905
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Clyde S. Gorsuch

Dept. of Entomology

111 Long Hall - Clemson Univ.
Clemson, SC 29634-0365

George Hamilton

Dept. of Entomology
Rutgers University

New Brunswick, NJ 08903

Kenneth D. Hickey

PSU Fruit Res. Lab.
P.0. Box 309
Biglerville, PA 17307

J. Anthony Hopfinger
Cream Ridge R&D Center
P.0. Box 38, RD 2
Cream Ridge, NJ 08514

Dan L. Horton
137 Windy Hill Court
Athens, GA 30606

Bruce Jaffee

PSU Fruit Res. Lab.
P.0. Box 309
Biglerville, PA 17307
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Barbara L. Goulart
Rutgers Fruit R&D Center
P.O. Box 38, RD 2

Cream Ridge, NJ 08514

Alan R. Hays

Dept. of Entomology
Michigan State University
East Lansing, MI 48824

Clint Hickman
535 Meridan
Morgantown, WV 26505

R. L. Horsburgh
Fruit Research Lab.
2500 Valley Ave.
Winchester, VA 22601

Morris Ingle

Plant and Soil Sciences
1090 Ag. Sciences Bldg.
West Virginia University
Morgantown, WV 26506

Wojciech Janisiewicz
Appalachian Fruit Res. Lab.
Route 2, Box 45
Kearneysville, WV 25430
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David Kollas

Dept. Plant Science
University of Connecticut
1370 Storrs Road

Storrs, CT 06268

Gerald L. Jubb, Jr.

Western MD Res. & Ed. Center
University of Maryland

Rt. 1, Box 49B

Keedysville, MD 21756

John L. Maas

USDA - Fruit Lab.
B-004, Room 11

BARC~W

Beltsville, MD 20705

Norman McGlohan

Coop. Ext. Service
University of Georiga
Athens, GA 30602

R. Walker Miller
118 Long Hall
Clemson University
Clemson, SC 29631

Stephen Myers
Horticulture Extension
University of Georgia
Athens, GA 30602
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James Kotcon

401 Brooks Hall

West Virginia University
Morgantown, WV 26506

Steven K. Lee

Dept. of Horticulture
VPI & SU

Blacksburg, VA 24061

Bradley A. Majek

Rutgers Res., & Dev. Center
RD 5, Box 232

Bridgeton, NJ 08302

Robert Meagher
P.0. Box 309
Biglerville, PA 17307

Stephen S. Miller
Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Michele Marini
Dept. of Horticulture
Virginia Tech
Blacksburg, VA 24060

Je. F. Derr

100-B Price Hall, PPWS
VPI & SU

Blacksburg, VA 24061

Richard Marini

Dept. of Horticulture
Rutgers University

New Brunswick, NJ 08903

Anita Miller
University of Maryland
College Park, MD 20742

R. Korcak l//////

Fruit Laboratory
USDA-ARS

Room 120, Bldg. 004
Beltsville, MD 20705

George E. Mattus
706 Airport Road
Blacksburg, VA 24060



Douglas G. Pfeiffer
Shenandoah Valley Res. Stn.
VPI & SU

Steeles Tavern, VA 24476

Stuart R. Race
Department of Entomology
Rutgers University

Box 231

New Brunswick, NJ 08807

Greg Reighard
P.0. Box 280
Elgin, SC 29045

H. A. Rollins

Winchester Fruit Res. Lab.
2500 Valley Avenue
Winchester, VA 22601

Ben L. Rogers
1110 Concord
Berkeley Springs, WV 25411

Loy Shreve

Extension Horticulturalist
Texas A & M Res. Ext. Center
Uvalde, TX 78801

Dean F. Polk

Rutgers Res. & Dev. Center
R.D. 5, Box 232

Bridgeton, NJ 08302

Lee Reich

Hudson Valley Lab.
P.0. Box 727
Highland, NY 12528

David F. Ritchie

Dept. of Plant Pathology
North Carolina State Univ.
Raleigh, NC 27650

Chris Schmidt

Winchester Fruit Res. Lab.
2500 Valley Avenue
Winchester, VA 22601

Ralph Scorza

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

John K. Springer

Rutgers Res. & Dev. Center
RD 5, Box 232

Bridgeton, NJ 08302
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Ed Rajotte

106 Patterson Bldg.

Dept. of Entomology
University Park, PA 16802

John Ridley

161 P&AS Bldg.

Clemson University
Clemson, SC 29634-0375

George C. Rock
605 Fox Chase Ct.
Raleigh, NC 27606

Gary W. Stutte

Dept. of Horticulture
University of Maryland
College Park, MD 20742

Arthur W. Selders

2078 Ag. Sciences Bldg.
P.0. Box 6108

Wwvy

Morgantown, WV 26506

George L. Steffens

Fruit Laboratory

USDA-ARS, Bldg. 4, BARC-West
Beltsville, MD 20705
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Paul W. Steiner

Botany Dept.

Univ. of Maryland
College Park, MD 20742

Claire Stuart

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Fumiomi Takeda

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

L. D. Tukey

Dept. of Horticulture

103 Tyson Bldg.

University Park, PA 16802

Tom van der Zwet
Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430

Don Weber

Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430
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John P. Sterrett

Ag. Research Serv.

Bldg. 1301, Fort Detrick
Frederick, MD 21793

Turner Bond Sutton

Dept. of Plant Pathology
North Carolina State Univ.
Raleigh, NC 27650

Arthur H. Thompson
6211 Pontiac St.
College Park, MD 20740

Thomas Tworkoski

USDA, ARS

Fort Detrick - Bldg. 1301
Frederick, MD 21701

Christopher S. Walsh
Dept. of Horticulture
University of Maryland
College Park, MD 20742

Emmy Lou Wefelmeyer
Rutgers Univ.

P.0. Box 231

New Brunswick, NJ 08903
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John Stout
Box 400
Walhalla, SC 29691

Fred C. Swift

Dept. Eant. & Econ. Zool.
Rutgers University

New Brunswick, NJ 08903

James W. Travis

211 Buckhout Lab.

Penn State University
University Park, PA 16802

C. R. Unrath ,,//
Mt. Hort. Crops Res. Stn.

Route 2, Box 249

Fletcher, NC 28732

Alley E. Watada
USDA-ARS

Bldg. 002, BARC~-West
Beltsville, MD 20705

William V. Welker
Appalachian Fruit Res. Stn.
Route 2, Box 45
Kearneysville, WV 25430



Joanne Whalen

Dept. of Entomology
University of Delaware
Newark, DE 19717-1303

Roger S. Young

WVU Experimental Farm
P.0. Box 303
Kearneysville, WV 25430

Dan Taylor

Dept. of Agricultural Econ.
Virginia Tech

Blacksburg, VA 24061
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Charles L. Wilson
Appalachian Fruit Res. Lab.
Route 2, Box 45
Kearneysville, WV 25430

Eldon I. Zehr

Dept. of Plant Pathology
Clemson University
Clemson, SC 29632

Robert Tetrault

Dept. of Entomology

106 Patterson Bldg.
University Park, PA 16802

Keith S. Yoder

VPL & SU Fruit Res. Stn.
2500 Valley Ave.
Winchester, VA 22601

Tony Wolf

Winchester Fruit Res. Lab.
2500 Valley Ave.
Winchester, VA 22601

Wayne Wilcox

Dept. Plant Pathology
NY State Agr. Expt. Stn.
Geneva, NY 14456
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61ST ANNUAL MEETING
CUMBERLAND-SHENANDOAH FRUIT WORKERS CONFERENCE

Harpers Ferry, West Virginia

November 21-22, 1985

The 61st Annual Meeting of the Cumberland-Shenandoah Fruit Workers
Counference was called to order at 9:00 a.m. on November 21, 1985 by
Horticulture Division Coordinator Robert Crassweller. The meeting was
hosted by The Pennsylvania State University. Robert Crassweller appointed
Steve Blizzard, Tara Baugher, and Joe Barrat as nominating committee to
select the 1985 slate of officers. The hosts for the fruit meetings are
as follows:

1986 ~ West Virginia

1987 ~ New Jersey-South Carolina
1988 - Virginia

1989 - Maryland

1990 - North Carolina

1991 - USDA

1992 - Pennsylvania

The morning joint session began at 9:20 a.m. with 73 persons in
attendance. Ed Rajotte served as moderator. There were four papers of
general interest presented:

McConnell, R, L. and K. C. Elliot. Measurement of Tree Volume Using
Electronic Technology.

Walsh, C. S., F. Allnutt and E. Dutky. Observations on the growth and
precocity of scab-immune apple cultivars grown under a range of
pesticide schedules.

Jaffee, B. A. and C. A. Powell. Incidence of prunus nectotic ring spot
virus in Pennsylvania peach orchards and nurseries.

Hull, L. A., E. H. Beers, G. M. Greene and J. W. Grimm. Effects of mite
injury on apple growth and productivity and a model for determining
economic injury levels.

Entomology and Plant Pathology met in a joint session following lunch
while Horticulture met separately.

An evening session, moderated by Ed Rajotte, concerned the
organization of a clearinghouse for fruit management decision making
rules. These rules could include pest management action thresholds,
nitrogen recommendations using leaf analysis, orchard scouting procedures,
etc. Attendants were asked to complete a questionnaire that identified
their willingness to contribute to such a database and the types of



information they could coantribute. Follow-up mail surveys will obtain
further detailed information from these participants and identify other
fruict specialists who may want to contribute,

Entomology, Plant Pathology, and Horticulture all met separately on
the morning of November 22.

Following the submitted paper sessions a joint session was held where
representatives of each of the states reviewed events affecting the fruit
industry from the past year. Rob Crassweller moderated. Highlights
included the effect of extremely cold winter temperatures on trees, the
impact of widespread flooding in West Virginia and Maryland, and the
approach of brood X of the 17 year cicada.

The closing business meeting was called to order at 11:30 a.m. by Ed
Rajotte. Rob Crassweller, division coordinator for Horticulture, Jim
Travis for Plant Pathology, and Ed Rajotte for Entomology presented their
respective reports. Ed Rajotte also gave the financial report. The
nominating committee presented the following slate of officers for the
1986 meeting: Roger Young, chairperson; Henry Hogmire, general secretary;
Joe Barrat, Pland Pathology-Entomology division coordinator; Tara Baugher,
horticulture division coordinator; Jim Kotcon, Plant Pathology and
Entomology secretary; Morris Ingle, Horticulture secretary.

It was decided that the 1986 meeting would also be held at the
Cliffside Inn, Harpers Ferry, on November 20-21.

FINANCIAL REPORT

Income
Balance Forward, November 1983 $ 344.81
Interest 14.67
Registration 79 @ $10.00 790.00
TOTAL 1,149.48
Expenses
Coffee Breaks 282.75
Stamps - 40.00
Nametags 5.76
Registration clerks' lunch 8.88
Federal Withholding Tax 2.94
TOTAL 340.33
GRAND TOTAL, December 31, 1985 809.15
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Due to recent legislation requiring withholding from interest on
savings accounts we were forced to apply to the Inernal Revenue Service
for tax exempt status. This will allow the withheld tax to be refunded to

us.
Respectfully submitted,
F Edwin G. Rajotte
' General Secretary and Treasurer
esr
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Papers Presented
at the
6lst Cumberland - Shenandoah Fruit Workers' Conference

General Session

Prunus necrotic ring-spot virus in Pennsylvania peach orchards and

nurseries.
B. A, Jaffee, C. A. Powell, and M. A. Derr.

Entomology and Plant Pathology Session

Apple, acaricide trial, 1985 - Steeles Tavern.
D. G, Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smothers.

Apple, mite control trial, 1985 - Steeles Tavern.
D. G, Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smothers.

Apple, apollo rate trial, 1985 - Roseland.
D. G. Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smothers.

Apple, savey volume trial, 1985 - Steeles Tavern.
D. G. Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smothers.

Apple, savey - vydate trial, 1985 - Daleville.
D. G. Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smoothers.

Apple, savey/oil mite trial, 1985 - Cana.
D. G. Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,
Smoothers.

Apple, San Jose scale trial, 1985 - Fairfield.
D. G. Pfeiffer, L. F. Ponton, M. W. Varn, T. J. Boucher,

Smoothers.

Apple, foliar pest trial, 1985 - Steeles Tavern.
D. G. Pfeiffer, and L. F. Ponton.

Apple, kelthane phytotoxicity trial, 1985 - Fairfield.
D. G. Pfeiffer, L. F. Ponton, and M. W. Varn.

Apple, herbicide effects on mites, 1985 - Steeles Tavern.
D. G. Pfeiffer, L. F. Ponton, and M. W. Varn.

Persimmon psyllid comtrol trial and effect on root growth.
D. G. Pfeiffer, P. J. Smetner, and H. D. Stiles.

and V.,

and V.

and V.

and V.

and V.

and V.

and V.



Apple, ambrosia beetle control trial, 1985.
D. G. Pfeiffer, and P. Mierzejewski.

Effect of rosy apple aphids on photosynthesis and leaf chlorophyll.
M. W. Varn, and D. G. Pfeiffer.

Apple, summer management of pests, 1985.
L. A. Hull.

Apple, Dimilin evaluation using tree row volume, 1985.
L. A. Hull.

Apple, dilute test of acaricides, 1985.
L. A. Hull,

Apple, airblast acaricide evaluation test, 1985.
L. A, Hull,

Apple, Apollo EUP evaluation, 1985.
L. A. Hull,

Inciderce of scab and mildew on trees sprayed with sterol inhibitor
fungicides for post infection control of scab, 1985.
K. D. Hickey, J. May, and M. Garretson.

Disease incidence on apple treated with seasonal dilute sprays of
experimental fungicides in 1985.
K. D. Hickey, M. Garretson and J. May.

Efficacy of procure 50W applied concentrate for control of scab and
powdery mildew on Rome Beauty apple, 1985.
K. D. Hickey, M. Garretson, and J. May.

Effect of tree size on rate needed and efficacy of procure/polyram
applications for scab control on York apples, 1985.
K. D, Hickey, J. May and M., Garretsomn.

Evaluation of SDS38697-50 for control of dagger nematodes on apple.
B. A. Jaffee, R. L, Shaffer, and J. W. Travis.

Evaluation of UC70480-10G for control of dagger nematodes on apple.
B. A. Jaffee, R. L. Shaffer, and J. W. Travis.
Evaluation of Nemacur and Furadan for control of dagger nematodes in
five commercial peach orchards.
B. A. Jaffee, R. L. Shaffer, and J. W. Travis.

Control of apple diseases with experiﬁental fungicides in 1985.
E. I. Zehr, G. W. Kirby, and D. H. Foster.

Postplanting applications of nematicides on peach for control of
Creconemella zenoplax.
E. I. Zehr.
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Apple fungicide testing, 1985.
J. G. Barrat.

Apple diseases and their control at Blacksburg, VA during 1985.
C. R. Drake.

Peach leaf curl control trials, 1985.
J. G. Barrat.

Peach, green peach aphid control, 1985.
H. W. Hogmire, Jr., and W. Kaakeh.

Apple, savey evaluation, 1985,
H. W. Hogmire, Jr., and L. Crim.

Apple, acaricide evaluation, 1985.
H. W. Hogmire, Jr., and L. Crim.

Apple, summer acaricide evaluation, 1985.
H. W. Hogmire, Jr., and L. Crim.

Apple, insecticide evaluation, 1985,
H. W. Hogmire, Jr., and L. Crim.

Evaluation of Copac E for fire blight control, 1985.
J. G. Barrat, and T. Van der Zwet.

Studies on blossom blight control on 33 year old Rome Beauty épple

trees.
J. G. Barrat, and T, Van der Zwet.

Assessment of blackberry pryllid damage on thornless blackberry in
Eastern West Virginia.
C. Stuart, and F. Takeda.

Georgia rabbiteye blueberry insect survey.
D. Horton, J. Paine, A. Amis, and W. Chance.

Occurrence and effect of Ambrosia beetles on peach trees in South
Carolina.
Joe Kovach, and Clyde S. Gorsuch.

Evaluation of experimental fungicides on three apple cultivars, 1985,
K. S. Yoder, A. E. Cochran II, J, R. Warren, N. H. Gray, and C. M.
Schmidt.

Evaluation of fungicide combination on four apple cultivars.
K. S. Yoder, A. E. Cochran 1I, J. R. Warren, N. H. Gray, and C. M.

Schmidt.

Evaluation of concentrate applicatioﬁs of sterol-inhibitor fungicides on

Golden Delicious apple, 1985.
K. S. Yoder, A. E. Cochran II, J. R, Warren, N, H. Gray, and C. M,

Schmidt.



Evaluation of Bavleton + Dithane M-45 combinations on Jonathan apple,
1985.
K. S. Yoder, A. E. Cochran II, J. R. Warren, C. M. Schmidt, and N. H.
Gray.

Control of penicillium blue mold by post harvest dip treatments,
1984-85.
K. S. Yoder, A. E. Cochran II, and C. M. Schmidt.

Control of leaf curl on Babygold-5 peach, 1985.
K. S. Yoder, A. E, Cochran II, J. R, Warren, N. H. Gray, and C. M.
Schmidt,

Apple, full season insecticide evaluatiom, 1985.
R. L. Horsburgh, and L. J. Cobb.

Apple, evaluation of M0070616 + SDO14114 (Vendex) in full season and in
post bloom applications, 1985.
R. L. Horsburgh, and L. J. Cobb.

Apple, miticide evaluation, 1985.
R. L. Horsburgh, and L. J. Cobb.

Horticulture Session

Effect of grass herbicides on downy brome growth.
R. S. Young.

Efficacy of different formulations of triclopys for controlling Virginia
creeper in apple orchards.
T. J. Tworkoski, R. S. Young, and J. P. Sterrett.

Effect of grass management on soil moisture in an orchard system.
W. V. Welker, Jr., and D. M., Glenn.

Weed control in one-year apple plantings in Virginia: a two-year
summary.
C. L. Fox, and H. L. Witt.

The interaction of soil management system and rainfall infiltration in a
young peach planting.
D. M. Glenn, and W. V. Welker.

Effect of bud position on time of flowering and fruit quality in peach.
C. Grappadelli L., and D. C. Coston.

Summer pruning effects on canopy development of newly planted peach
trees.
8. C. Myers.
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The effects of fruit on the photosynthetic rates of adjacent leaves in
peach.
T. E. Elkner, and D. C. Coston.

Growth and fruiting of apple trees as affected by trunk looping.
R. E. Byers.

Effect of tree training system on bruising of apples harvested with an
over-the-row mechanical harvester.
S. Miller, and D. Peterson.

Three year trends of tree fruit leaf analysis results in Pennsylvania.
R. M. Crassweller, and C. B. Smith.

Peach root development in Georgia as affected by drip irrigation and
fumigation.,
W. D. Horton, J. H. Edwards, D. W. Reeves, J. J. Chesness, and R. R.
Bruce.

Thinning of spur Delicious with terbacil and other photosynmthetic
inhibitors.
R. E. Byers, J. A. Barden, R. Marini, and R. F. Polomski.

Vegetative and fruit effects of Cultar on apples and peaches in the year
of application.
G. M. Greene II.

Growth responses of peach roots and shoots to soil and foliar applied
paclobutrazol,
J. G. Williams, and D. G. Coston.

Growth and cropping of peach following applications of paclobutrazol and
flurprimidol.
R. Marini,

Influence of gibberellic acid concentration on fruiting of Niagara,
Lakemont, and Interlaken seedless grapes.
B. L. Goulart.

Ethylene formation and softening in red Delicious strains.
M. Ingle, J. C. Morris, and N. D'Souza.
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Prunus Necrotic Ringspot Virus in Pennsylvania
Peach Orchards and Nurseries

B. A. Jaffee 1, C. A. Powell 2, and M. A. Derr 2

1 Department of Plant Pathology, Pennsylvania State
University, Fruit Research Laboratory

2 Pennsylvania Department of Agriculture, Bureau
of Plant Industry

Researchers have long recognized that Prunus necrotic ringspot virus
(PNRSV) is one of the most common viruses found in stone fruits (8). It was
generally assumed that the incidence of PNRSV was reduced recently due to
the development of virus-indexing programs. However, reports from West
Virginia and South Carolina showed that the virus is still common in those
states (1,2,4).

PNRSV is a recognized and serious pathogen of cherry but its effect on
peach is less clear (8). Some reports indicated that PNRSV reduced yield
and induced canker and decline symptoms on peach (8,9,10,13). Most
researchers considered PNRSV latent, i.e, the virus was present in the tree
but did not induce symptoms after an initial shock period. Researchers
recently found that certain isolates of PNRSV induce canker and decline
symptoms of peach in Georgia (14). Because peach decline is a serious
problem in the east, we are conducting surveys and inoculation experiments
to help clarify the contribution of PNRSV to peach decline.

In Pennsylvania in the spring of 1984-85, we assayed and rated 23-30
trees per orchard in four orchards each of cultivars Loring, Redhaven, and
Garnet Beauty. ELISA was used to assay for PNRSV, and the trees were
rated for canker (none, moderate, or severe) on the trunk or main scaffolds.

- Within each orchard, we tried to select 10 trees in each canker category.

Sixteen percent of 324 trees were positive for PNRSV. Among orchards, the
median and range of PNRSV-infected trees were 68 and 0-83&, respectively.
If data from all orchards were combined, a correlation between incidence of
virus and canker of the trunk or scaffolds was observed. However, no
statistical relationship between virus and canker was detected if two
orchards with high incidences of PNRSV were removed from the data set.

These correlative data can't prove the involvement or lack of
involvement of PNRSV in peach decline. They do show that many declining



trees are not infected with the virus aud that some apparently heaithy trees
are infected. The data also show that, as previously reported for West
Virginia, South Carolina, and Georgia, the incidence of PNRSV is high in some
peach orchards. We believe that more experiments {as opposed to
observations or surveys) are needed to clarify the relationship between
PNRSV and tree decline in peaches. The role of PNRSV in peach decline
remains uncertain for the following reasons:

1. Many different strains of PNRSV exist. The virulence of
these strains varies. Some strains may cause no symptoms
(3,5,7,8).

2. Symptom expression may be greatly influenced by environ-
ment, host status, and cultivar (5,8).

3. Symptom expression may be greatly influenced by the
presence of other viruses (11,12).

In August, 1985, we started a long-range experiment to determine the
effects of two isolates of PNRSV (one isolate from a tree with severe canker
and the other isolate from an apparently healthy tree) on Sunhigh peach
trees. In the nursery row, 210 certified Lovell seedlings were budded with
noninfected buds or buds infected with either of two isolates of PNRSV. In
1986, the trees will be observed in the nursery, and in 1987 they will be
planted in the orchard for long-term research.

PNRSV can be spread via buds, seeds, and pollen (6,8). We suspect that
bud and seed transmission account for many PNRSV infections in peaches.
In 1985, we assayed a total of 200 Loring and 200 Garnet Beauty peach
trees in the nursery row of three Pennsylvania nurseries. Virus incidence
ranged from 0-10%. At a subsequent meeting of the Fruit Tree
Improvement Advisory Board of Pennsylvania, it was impressed upon the
nursery managers that, although the importance of PNRSV remains
controversial, it is essential that virus-free trees are provided to growers.
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Acaricide Trial, 1985 - Steelés Tavern

APPLE; Malus Xdomestica 'Delicious’
European red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)

APPLE, ACARICIDE TRIAL, 1985: Several acaricides were evaluated
against mites in an apple block at Steeles Tavern. Four, single~tree
replicates were used in a completely randomized design. Spray dates were
Jun 3 and-Aug 13, Applications were made using a truck-mounted Swanson
sprayer with a handgun attachment. Trees were sprayed to drip (roughly 1869
L/ha (200.gal/A)). Unsprayed buffer trees were left between each replicate.
Mites were evaluated using a leaf-brushing machine and 20 leaves per
replicate. Because of low ERM densities in all plots, a spray of fenvalerate
(1.17 L/ha (1 pt/A)) was applied on Jul 16.

There were no differences in active ERM between treated plots and the
control on the first two sampling dates. On Jul 9, UC63152 and the lower
rate of UC74425 had higher mite densities than the control. ERM populations
in the control had risen by Aug 19, Populations were suppressed by UC72719,

UC72718, UC74425, and Plictran.



N

Material, amt.
form/100 gal

UC63152 4EC 94,5 ml
UC63152 236,2 ml

UC72719 0.5 EC 757 ml

UC72719 3785 ml1
UC72718 0,5EC 757 ml

UC72718 3785 ml

UC74425 0,5EC 378 ml

UC74425 757 ml

Plictran 50W 1l4g

Control

€7

2,2a

A SR SR A S S - S A A O S S R T S
ERM per leaf*
Jun 10 Jun 19 Jul 9 Jul 24 Aug 6 Aug 19
nites epps mites  epes mites eggs mnites eips  mites egps  ‘mites  epps
9.9c 12,6a 2.3a 4,%9ab 12,2a 7.72 11.3bc  40.1c 78.8c 27.0ab 73.4c  27.0be
9.4bc 11,82 3,.6a 2.3a 12.4a - 1l.4a 17.4c 36.,8¢c 114.6bc  64.,2bc 15.1ab 19.9abc
2.,3ab 10.2a O.la 3.7ab 0.8b 1,2b 3.5ab 3.72 9.9a 13,52 3.5a 19,3abe
l.6ab 12,0a° 0,5a 3.1lab 0.2b 1,0b 0O.4a 3.52 10.l1la 5.32  1.la 7.6a
2.6abc 1l4.2a C.la 2,52 0.6b 2.,0b G.9a 2,32 7.3a 13,52 4.7a 31.4bc
7.8bc - 17.2a 0.9a 6.8ab 0.8b 1.0b S.4abc 10,2ab 171.4ab 35.4adb 20.2ab 35.9c
. 6.1abc 16,22 2,4a 10.2b 17.2a 11.7a 45.9d 26,7bc 119.5¢ 84.,0c 20.4ab 79.9d
0.92a 0.2a 1.2a 0;55 0.5b 2,3ab 3.32 5.6a 7,32 6.la S.1a
2,7bc 1.0a 1.12a 0.7b. 0.7b 3,7ab 5.9a 21.9ab 5.9a 4,7a 18;63b
8,.6abc '11.2a 0.6a 0.5b %0.6b 2.,1a 3.0a 9.3a 16,lab 45,9bc 27.8bc

#Data transformed for analysis

(DMRT; 5% level).

(Y=x+5). Means followed by the same letter are not significantly different
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Mite Control Trial, 1985 - Steeles Tavern

APPLE: Malus Xdomestica
European red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)

APPLE, MITE CONTROL TRIAL, 1985: Several acaricides were evaluated against
mites in an apple block at Steeles Tavern. The block included the cultivars
'Delicious', 'Golden Delicious', 'Stayman' and 'York'. Four, single-tree
replicates were used in a randomized complete block design. Applications were
made on June 3, using & truck-mounted Swanson sprayer with handgun attachment.
Trees were sprayed to drip (roughly 1869 L/ha (200 gal/A)). Mites were evaluated
using a leaf-brushing machine and 20 leaves per replicate. Because of low ERM
densities in all plots, a spray of fenvalerate (1.17 L/ha (1 pt/A)) was applied
on July 16.

UC72718~treated trees supported greater ERM densities than did the other
treatments, especially at the higher rate. Few other differences were evident

throughout most of the season, probably due in part to the low pressure from
ERM., On the last sampling date, ERM egg density had increased in the control

but were significantly lower on all treated trees.

Plictran, Kelthane and Morestan are the only acaricides that lowered ARM
densities early in the season. UC74425 at the higher rate was the only treat-
nent which still had ARM densities significantly lower than the control on
August 14, On the last sampling date ARM densities had increased somewhat in
the control but remained low on all other treatments.

~



ARM per leaf*

Materizal, amt

form/100 gal Jun 10 Jun_19 w19 Jul 26 Aug 6 Aug 19
UC63152 4EC 94,5 ml  146.la 7.4ab 24,0a 18,5ab 4.0ab 0,22
UC63152 236.2 nl 30.1a 1.7a 1.%ab 4.8a 0.9a2 G.6a
' uc72719 0.5EC 757 ml 102.0a 29, 5bc ‘71,9abe 51.8bc 13,0ab 13.1b
" ucr2719 3785 ml 50.7a 23,5bc 106.1be ~ 101.9¢c 27.8be 5.2ab
UC72718 0,5EC 757 ml 206.7a 75.3de -80.0abe 37.2ab 21,3be 10.3b
UC72718 3785 ml 182.7a 56.9¢d 134.6¢ 46.5bc 51.6c 3,6ab
UC74425 0,5EC 378 ml 206.4a 130.0e 17143abe 34,2ab 14 ,4ab 6.9ab
UC74425 757 ml 225.3a 32,2bc 81.0abe 20,4ab 15.3ab 3.7ab
Plictran 50W 1lég 347,1a 150, 2f 63.3abc 58,7bc 2.3ab 2.2ab

Control ' 86.8a 12,2ab 35.9ab 46.2bc 23,.6be 39.8¢

*Data transformed for analysis ( Vx+5). Means followed by the same letter are not significantly
different (DMRT; 5% level). :
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ERM per leaf*

Jun 12 Jun 20 Jul 11 Aug 14 Aug 22 . ~"Aug 28

Material, amt
form/100 gal motile epgs matile eggs motile egps motile egps woétile epgs  motile  épps

UC72718 0,5EC 757 ml 8.6a 4,labc 2,lab 12,7ab 6.1la 5.3a  1l.5a 13.,0a 29,2a 11.2b 15.6a 6.3a

UC72718 3785 m1 11,2a 8.0a 5.1a 18,6a 6.5a 5.32  10,5ab 9.2a 7.3ab 19,6b 11.0a 8.4a
UC74425 0.5EC 378 ml 0.6b 0.6bc 0,0b 0.6b 0.2b 0.6b 2,0c 4,32 2,7b 11,9 17,2a 10.5a
UC74425 757 ml 5.8ab 5.9ab 0,6b 2.0b 0.3b 0.6b 8.4ab 9.,la 12.2ab 24,52 6,la 13.2a.
Plictran 50W 114 g 0.5b 0.2c 0.0b 0.3b 0.3b OU.1b 2,95¢  4.,4a 1C.,lab 11.5b 1l.4a 8.1a

Kelthaug 4F 237 ml 3.5ab 2,6abc 0,7ab 1.1b 0.3b O.7b 5,1abc 9,32 5,5b 10,2b 10.9a' 9.9a
Morestan 25 W 454 g 3.3ab  2,3abc 1.0eb 1.0b 0.6% 0.5b 2,9bc 8.8a 16.7ab 11,7b 22.,2a  8,5a
Control 0.3b 0.2c 0.8b 1.3b  0.15 0.2b  5.2abe 5,32 18.4ab  9,3b 13.,3a 15.6b

*Data transformed for analysis (\/x+§>. Means followed by the same letter are not significantly different
(DMRT; 5% level).
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ARM per leaf*

Material, amt. . . V | | »‘ - T

form/100 gal w12 | Jun20 Jul 11 Aug 14 hug 22 Bug 28
Uc72718 O,5EC 757 ml  562.9ab 426,72  8l.6a 3.38b 142  0.0a
UC72718 3785 ml  749,5a 392.6a 72.2a 2.4ab 6,02 - 0.8a’
UC74425 0.SEC 378 ml  335.2bc 148.6bc  58.9a '~ 5,2ab 3.3a 1.9b
UC74425 757 ml ©  441.4abe 251.9b 139.7a 1.5b 4.1a 0.9b
Plictran S50W 114 g - 74.8d  54.2¢ 93.2a '5.7ab 3.6a T 3.2b
Kelthane 4F 237 ml - 232.3¢  125.3bc 78.5a 4 .3ab 2,92 ' 1.8b
Morestan 25W 454 g = 255.7c '154,6bc 116.6a 4.,09b 2,3a 1.2b

Control " 584.0ab 249.6ab 58.9a - 6.3a 4.2a 13.8a

#Data transformed for analysis (\Vx+5). Means followed by the same letter are not signifiéantl&
different (DMRT; 5% level).
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§ Steeles Tavern VA
Apollo Rate Trial, 1985 - Roseland

APPLE: Malus Xdomestica 'Rome'
European red mite (ERM): Panonychus ulmi (FKoch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)
Predatory mite (AF): Amblyseius fallacis (Garman)

APPLE: APOLLO RATE TRIAL, 1985: Four rates of Apollo 50 SC were applied
to an apple block at Roseland: 52.5, 105.0, 157.5, and 210,0 g ai/ha (.75,
1.5, 2.25, and 3 oz ai/A, respectively). Treatments were compared with an
untreated control. ELach plot consisted of 0.24 ha (0.6A). Sprays were
applied at the pink stage of bud development (Apr 12). Applications were
made with a truck-mounted Swanson sprayer. Applicatione were made at
551.4 L/ha (59 gal/A) (3x concentration, equivalent to 1645 L/ha (176 gal/A)).
Mites were evaluated from four trees per treatment, using a leaf-brushinv
machine and 20 leaves per replicate.

Data from the first four sampling dates (May 1, 15, Jun 6 and 21) are
given in Table 1. On Jun 21 (after leaves vere collected), plots 1, 2 and
5 were sprayed with Kelthane 4F because of excessive bronzing in this
comnercial orchard. Table 2 giveé data from subsequent counts in plots
3 and 4, These plots were sprayed with Carzol 92SP when nite densities
exceeded a threshold.

The lowest rate of Apollo neyer gave control of ER!. Although the 105g
rate was not different from the control, and had more ER! than the higher
rates on the first sampling date, control was evident through June 6, when
ERI{ population density had increased in the control. The 157.5g rate
controlled ERM through June 27, and the highest (210g) rate until July 12.

No effect was seen on AF, .
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Mites per leaf*

Table 1: 1 May 15 May 6 Jun ‘ 21 Jun

Treatment gai/ba ERM - RME. ERM RME | ERM RME ARM ERM RME ARM AF

Apollo 50SC 52,5 1.2a 7.5a  1l.,4a 04a 10,32 24.0ab 0.2ab 41.7b 262.6b 0.0a  0.3ab

Apollo 50SC 105.0 ~0.,6a  5.7a l.1a 0.5ab 7.7a  25.,8ab 0,0a 40.4b 256.6b 0O,la 0.8b

Apollo 50SC 157.5 0.0b 0.0b 0.0b  0.,0a 3.9a 7.9b¢ 0.0a  3.9a 39.6a 0,0a 0.0a

Apollo 50SC 210.0 - 0.0b  0.4b  0.0b  0.0a 0.0a  0.,8c 0.26asb 5.9a 61.7a 0.0a  0.2ab

Control 2.8a - 1.2b  22.6b 45,1a 0.28b 66.1b 0,02  0.5ab

.185,7b

’ 3 ‘ . i T
[ 33 » » ) -

1.0a

&

11.8a

*a »

*Data transformed for analysis (i x+.5)$ Means followed by the same letter are not'significantly
different (DMRT; 5% level).a ! ; - , .

Table 2:

Tréatment
Apollo 50SC
Apollo 50SC

v

.- . -

) 8y | : y

Data from unspraégd pléés to deternine when threshold exceeded* ; .
» 22 Jun .’ 12 Jul v
gai/ha  ERM  RME  ARM A ERM  RME ARM A
157.5 4.4 7.2 0.6 0.0
210.0 5.0 11.2 0.2 0.6 12,6 15,0 0,1 1.5

*5 mites per leaf until 1 Jul, 10. mites per leaf thereafter
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Savey Volume Trial, 1985 - Steeles Tavern'

APPLE: Malus Xdomestica 'Delicious'
European red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)

APPLE, SAVEY VOLUME TRIAL, 1985: Savey (367.5 g form/ha (5.25 oz/A))
was applied to an apple block at Steeles Tavern, in 3 volumes of water;
1252.3, 654.2 and 233.6 L/ha (134, 70 and 25 gal/A, respectively). Each
plot consisted of ca. 0.1 ha (0.25A). Applications were made with a truck-
mounted Tifone airblast sprayer. The spray date was Apr 12, Mites were
sampled from four 'Delicious' trees per treatment, using a leaf-brushing
machine and 20 leaves per replicate, '

This rate of Savey gave good control of ERM at all three volumes of
water in which the material was applied. Control was sustained through
the last sampling date in mid-July. On the first two sampling dates, ARM
were present in greater densities on trees receiving the second-highest
volume of water.
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ERM per leaf*

' May 1 May 21 Jun 13 Jul 17
g form. L water -
Material per ha per ha mnites eggs nites egss mites eges nites egns
Savey 50 WP  367.5 1252.3 9.0a  0.09a 0,02 0.0a  0.,0a 0.0a C.0a ‘C.ba
Savey 50 WP 367.5 654,2 0,02 0.3a - 0,0a 0.0a 0.32 C.0a 0.02 0.2a
Savey 50 WP 367.5 233.6 0.0a 0.da 0.0a 0,02  0,3a 0.%9a  0.2a 0.0a
Control ~ , 0.1a 3.8 1.4b  1.5b  5.3b 3.3%  1.4b 2.4b

’ h . . . X

*Data transformed for analysis (Y x+ ). Means followed by the same letter are not significantly
different (DMRT; 0.05 level),

ARM per leaf*

g forn. L water -. :
Material - per ha per ha " May 1 May 21 Jun 13 Jul 17

Savey 50 WP 367.5 1252,3 10,.92a 135.6a 502.4a 38.9a
Savey 50 WP 367.5 6542 20.6b 207.9b 459,0a 31.4a
Savey 50 wp  367.5 233.6  10.1a © 117.0a 515.4a 33.0a
Control 12.4ab 125,72 229.4a 53.1a

*Data transformed for analysis (\,x+5 o Means follov;ed by the same letter are not significantly
different (DMRT; 0,05 level)
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Savey - Vydate Trial, 1985 - Daleville

APPLE: Malus Xdomestica 'Delicious’
European red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)
Predatory mite (AF): Amblyseius fallacis (Garman)

APPLE, SAVEY - VYDATE TRIAL, 1985: Two rates of Savey 50 WP were evaluated
with and without Vydate 2L in an apple block in Daleville, Virginia. Applica-
tions were made with a truck-mounted Tifome airblast sprayer, at 140 gal/A, on
April 10 (pink stage of- bud development)., Mites were evaluated using a leaf-
brushing machine and 20 leaves from each of four trees per treatment,

ERM pressure was .low until June, particularly the last sample date, June
25, However, all treatments were different from the control throughout the
season. Neither ARM nor AF were present until the last sampling date; AF were
reduced by all treatments relative to the control, Factorial analysis was used
to evaluate differences among the Savey-Vydate combinations on June 25. The
higher rate of Savey yielded significantly lower ERM densities than the lower
rate. However, when Vydate was added, there were greater ERM densities than
when Savey was applied alone. There was a highly significant interaction in
the factorial analysis; the increase in ERM densities resulting from Vydate
was much less pronounced at the higher rate of Savey than at the lower. This
effect could have been because of a toxic effect on AF by Vydate; however, AF
densities were low and variable, and there were no significant differences.
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ERM per leaf

o~

Material, amt. . April 30 May 14 4 vJuneVS June 25 25 June
form./100 gal, ~ . active eggs active eggs active eggs active eggs ARM AF
savey 50 WP 42.5g . 0.0a  0.0a  0.2a 0.7a ' OJa - 3.6a  lda 1l.6s 0.6a  0.2a
Savey 50 WP 42.5 g . N ]

& Vydate 2 L 236.6 ml  0.la  0.0a 0.1a ~ 0.8a 0.la ~ 3.7a 10.8b 30.2a 0.8a  0.0a
Savey 50 WP 56.7 g = 0.0a  0.0a 0.l1a  0.4a 0.l1a 0.7a 1.9a 0.9a 0.3a  0O.la
Savey 50 WP 56.7 g - - , S

& Vydate 2 L 236.6 ml. . 0O.la 0.la 0.0a 0.0a 0.2a 2.2a 2.7a 10.9a 1.5a 0.0a
Control " " 0.b  3.b  0.7b  3.4b  5.4b  50.0b  99.2c 330.8b 0.5a  6.6b

e

*Dﬁ;a transformed fdr'analysis ( x#ﬁ). ﬁeans followed by the same letter are not
~.significantly different (DMRT; 5% level). : )

A
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data from Savey/Vydate combinations on June 25.

Table 2, Factorial analysis for ERM and AF1

Rates of formulation per 100 gal.

Active ERM per leaf ERM eggs per leaf AF per leaf
Savey Vydate 2 L Savey . Vydate 2 L Savey Vydate 2 Li e
50 WP 0.0 236.6 ml 50 WP 0.0 236,6 ml 50 _WP 0.0 - 236.6 w1
' , : |
42.5 g 1.1 14.2 7.6 42,5 g 11.6 30.2 20,9 42.5 g 0.2 0.0 ['0.10
56.7 g 1.9 2.7 | 2.3 56.7 g 7.4 10.9 9.2 56.7 g 0.1 0.0 | 0.05
t “ =
1.5 * 8.4 9.5 + 20.6 0.15 ns 0.00
Interaction ** Interaction n.s. ‘ » Interaction n. s.
1

Data transformed for analysis (V x+5); ** - gignificant at 1% level, * - significant at 5% level,
+ - gignificant at 10% level.
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Savey/0il ilite Trial, 1985 - Cana

APPLE: Malus Xdomestica 'Delicious’
European red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Kalepa)

APPLE, SAVEY/OIL MITE TRIAL, 1985: Two rates of Savey 50 WP were
evaluated on apple trees with and without a previous 70 sec, Superior oil
application. The qil application was applied on lMarch 26 (delayed dormant),
at the rate of 22,71 L/100 gal (a 3x concentration). Savey was applied on
10 April (pink stage of bud.development) at 134 gal/A, using a truck-
mounted Tifone airblast» sprayer. Iites were assessed using a leaf-brushing
machine and 20 leaves per tree from four trees per treatment.

Mite pressurejwas low. Active mite densities ranged between 0.0 and
0.3, and eggs between 0.0 and 0.7, per leaf, on the first three sanpling
dates, April 29, lMay 14-and June 5., Data are shown for the last sanpling
date for ERM, and the last two sampling dates for ARM. All combinations of
Savey and oil were effective at reducing ERH densities. Factorial analysis
of June 26 data showed no significant difference bétween rates of Savey, but
control vas greater with the addition of oil, especially at.the higher rate
of Savey. ERM eggs were only moderately more reduced by the higher rate of
Savey (10% level). 01l application significantly reduced ARI density, but
ARM were present in greater density on trees receiving the higher Savey rate.
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LR per leafl APM ner leafl
liaterial, amt, June 26 .
forn/100 gal active eras June & June 26
Savey 50 WP 42,5 n 0.lab 1l.4ab , 0.lab 5.%a
Savey 50 WP 42.0 ¢
& Superior oil
70 sec. 22,7 L C.2ab 1.6ab 0.4ab 3.4a
Savey 50 WP 56.7 g 0.3b 0.7ab 0.J)b 12.0b
Savey 50 V'P 56,7 ¢ 0.0a 0.5a 0.1lad 5.3a
& Superior oil ‘
70 sec. 27.7 L
Superior oil 22,7 L 0.0a 1,2ab 8.1lab 1.2a
Control 2.1c 2.0b 0.3ab 13.5ab

lData transforned for analysis (V=+5). Means followed by the sarie letter
are not significantly different (DIRT; S% level).

2Superior oil applied in a 3x concentrate spray.
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SAN JOSE SCALE TRIAL, 1985 - FATRFIELD

APPLE: Malus Xdomestica 'Delicious’
San Jose scale (SJS): Quadraspidiotus perniciosus (Comstock)

APPLE, SAN JOSE SCALE TRIAL, 1985: Two insecticide combinations using
Penncap M were compared with Penncap M and an untreated control for the

control of SJS crawlers. Pesticides were applied to mature 'Delicious' trees

in Fairfield, Va., Two applications were directed against each of two
generations of SJS, The spray dates were May 30, Jun 14, Aug 5 and 16.
Each treatment included 4 single-tree replicates in a completely randomized
design. An unsprayed buffer tree was left between each sprayed tree.
Applications were made with a truck-mounted Swanson sprayer with a handgun
attachment,

Scale populations were assessed by counting SJS—infested fruit after
each generation of scales had settled (on Jul 8 and Sep 16, respectively).
Fifty fruit per tree were examined.

The three insecticide treatments gave statistically equivalent control
of SJS infestation of fruit. DPenncap is a standard insecticide used for
SJS; the combinations are sometimes used for other pests (e.g. leafrollers)
at approximately the same time as crawler activity periods.

%
‘ . sJS-infested fruit/50 fruit

Material, amt. form/100°YL Jul 8 . Sep 16

Penncap 2 FM 125.0 ml 0.0a 0.2a

Penncap 2 FM  47.6 ml

& Lorsban 50 W 44.9 ¢ 0.0a 0.0a

Penncap 2 FM  62.5 ml .

& Lannate 1.8 L 62,5 ml 0.0a 0.5a

Control 0.0a 3.0b

* O
Data transformed for analysis (4 x+5); Means followed by the same
letter are not significantly different (DMRT, 0.05 level).
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FOLIAR PEST TRIAL, 1985 - STEELES TAVERN

APPLE: Malus Xdomestica
Spotted tentiform leafminer (STLM): Phyllonorycter blancardella (Fabr.)
White apple leafhopper -(WALH): Typhlocyba pomaria (McAtee)
Buropean red mite (ERM): Panonychus ulmi (Koch)
Apple rust mite (ARM): Aculus schlechtendali (Nalepa)

APPLE, FOLIAR PEST TRIAL, 1985: Two pyrethroids and an organophosphate
combination were. evaluated against an untreated control in an apple block at
Steeles Tavern, containing four cultivars: 'Delicious', 'Golden Delicious’,
'Stayman', and 'York's. Four, single-tree replicates were used in a random-
ized complete block design. Applications were made using a truck-mounted
Swanson sprayer with a handgun attachment. Trees were sprayed to the drip
point (roughly 1869 L/ha (200 gal/A)). Spray dates were May 7, 30, Jul 3,
17, Aug 2 and 16, STLM was evaluated on Aug 14 by counting mines seen
during a 3-minute examination of a tree's foliage. WALH~damaged shoots per
20 shoots on each tree were counted on Sep 17. Population demsities of both
of these insects were low, Mites were evaluated using a leaf-brushing
machine and 20 leaves per replicate, on Jun 24 and Aug 1l4. Chlorophyll
content was determined on Sep 23 using a hand-held chlorophyll meter.

Both pyrethroids gave excellent control of STLM. All of the pesticides
controlled WALH, On the first sampling date, Pounce had induced signi-
ficantly greater ERM populations than the other pyrethroid, Brigade, By
the second sampling dates, this relation still held for ERM eggs; there
were nd significant differences in motile ERM densities. There were more
ARM in the Penncap/Lorsban-treated trees on Jun 24, Chlorophyll analyses
showed highest chlorophyll content in foliage treated with Brigade and
Penncap/Lorsban. Use of a hand-held chlorophyll meter shows promise as a
means of quantifying mite damage. Pending calculation of a standard curve
for apple chlorophyll, the data presented are only a relative measure

between treatments,

.
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1,2
WALH~ ERM per leaf 1,2
STLM mines damaged 2 ‘ TSM Relative
Material, amt, per 3 1,2 shootsiz a 4 Jun - = 14 Aug per 1,2 ARM RET leaf chloropgyll‘
form, /100 L " minutes™’" shoots™’ mites eggs mites. eggs leaf 24 Jun 14 Aug content
~ Pounce 25W 44.9 g 0.0a 1.0a 68.0b 57.8b 27.2a 20.5b 2.0a 2592  1ll.la 39,42
. Brigade 10W 40,7 g 0.0a - 0.0a ."6.,2a 11,92 . 6,52 7.0a 0.la 203a 23,2a 43.2b
 Penncap 2FM 47.6 ml : : .
& Lorsban 50W 44,9 g 1.2ab 2.0a 34,0b ZQ.Zab " 10.6a 19.2b 0,0a 688b 7.3a 41,9

Control . -8.8b' 13.2b 7.7ab 10,2a 25.3a, 12,2ab 0.0a 300a 18.2a 40.3a

. Ipata transformed ( E35)) for analysis.
s 2Means followed by the same letter are not significantly different (DMRT, 0.05 level).
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Kelthane Phytotoxicity Trial, 1985 - Fairfield

-

APPLE: Malud Xdomestica !Golden Delicious' :

1]

APPLE: 'KELTHANE PHYTOTOXICITY TRIAL, 1985: Two formulatioms of
Kelthqné 4F, at two rates each, were applied in an:-apple block in Fairfield,
Virginia. The commercial product and a 4F formulation with lower levels of
DDT-related compounds (XF-85017). Applications weresmade using a truck-
mounted Swanson sprayer as a 3x spray at 59 gal/A (176 gal/A dilute
equivalent). Each plot was 0.14 A, Phytotoxicity was assessed compared to
Plictran 50 and an untreated control., Spray dates were May 6 (petal-fall)
and June 4 (second cover). Phytotoxicity was assessed by examining 20 fruit
and 20 shoots per tree, from five trees per treatment. Ratings were completed
on June 27, August 15, and September 16. ’

There was no evidence that the formulations of Kelthane (commercial vs
XF formulations) were different regarding phytoxicity, Also there was no
trend between low and, high rates of Kelthane. The differences shown (which
were not consistent across formulations or rates) were apparently a result
of other factors in the orchard (e.g. drying patterns), because similar
patterns were seen in nearby rows (uniformly treated).
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Russeted fruit® . o Burned Shoots¥*

" per 20 fruit - per 20 shoots
Material, amt. | - N o T
form./A .27 Jun 15 Aug 16 Sep - = 27 Jun 15 Aug 16 Sep
Kelthane 4F ' '
(Commercial) 1.89L 0.0a ‘11.6a - 5.2ab - . l.4a 1l.4a 0.0a
Relthane 4F | LT o |
(Commercial) 3.79L 3.2p 9.4ab . 6,42 - 0.0b 1.2a 0.0a
Kelthane 4F . B . : : | .
(XF-BSOl?): 1.89L - 2.8b - 7620 3.8ab ‘ . 0.,0b 2.2a 0,02
Kelthane XF N A i .
(XF-85017) 3.79L 0.4a 8.4bc  5.8a - 0.8ab 2.4a 0.0a
Plictran 50W 340.2g  0.0a _  1.4d 1.0c “ 7 0.0b 0.8a 0.0a

0.0a

Control ‘ A 0.0a . '1.8d 2.6bc . 0.2b 0.6a

*Data transformed for analysis (VX¥5); Means foilowed-by the same letter are not
signifigantly different (DMRT; 5% level).

.
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\' Hétbicide»Effecté on Mites, 1985 - Steeles Tavern

APPLE: Malus Xdomestica 'Delicious’ :
Predatory mite (AF):  Amblyseius fallacis (Garman) -
European red mite (ERM): Panonychus ulmi (Koch) .

Apple rust mite (ARM): _Aculus schlechtendali (Nalepa)

APPLE, HERBICIDE EFFECTS ON MITES, 1985: . A 2.5ha (1A) -apple block at Steeles
Tavern was put.on a differential hérbicide regime for the sécond year. "Half of
the block was treated with simazine, a herbicide which is nontoxic to AF. The
remainder of the.block was treateéd with simazine plus paraquat, a herbicide known
to be toxic to AF. Applications were made on-May 13, using a power—take—off
orchard weed sprayer. Label rates were used in (100 gal/A). Both treatments
included X-77 surfactant at the rate of 62 ml/100L (8 0z/100 gal).

Mites were sampled on 15 July and 23 July, using one 20-leaf sample from each
of six trees per treatment. The paraquat-treated portion had -approximately 8-fold
and 13-fold higher populations of ERM motile forms and eggs, respectively, on the
first sampling date. AF population density, although low, was significantly
higher in the portion without paraquat. ERM populations were also higher in the
paraquat block on the second sampling date. AF populations had increased, but
numbers were too variable to yield statistically significant differences. There
were no differences in ARM population densities on either sampling date.

The differences in ERM populations are probably due at least in part to
differences in AF densities resulting from paraquat application. Another factor
could have been increased foliar nitrogen in the paraquat block, resulting from
decreased competition from weeds. This would cause an improved food source for
ERM. Leaf samples were collected for N analysis.

\

July 15 July 23
Form. per ERM . ERM
Herbicide 100 L motile eggs ~ AF ARM motile eggs AF  ARM
Paraquat 4,7L 12.5a 10.9a 0.00a 16.1a 3.3a 12.2a O.la 21.5a
& Simazine 80W 5.6kg o

Simazine 5.6kg 1.6b 0.8b 0.05b 15.9a° 0.9b  1.9b 0.3a 24.3a

*Data transformed for analysis (\[*}55; Means followed by the same’ léetter are
not significantly different at 0,05 level (ANOVA). Coemto
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PERSIMMON PSYLLID CONTROL‘TRiAi AND EFFECT ON ROOT GROWTH
PERSIMMON: Diospyros kagi L., Ds- Virgigigna Ls o
Persimmon psylla (PP) Trioza iospyri (Asﬁmead)

: . PERSIMMON, PSYLLID CONTROL TRIAL, 1985: 7Two inseccicides'were tested .
~against PP in a small Oriencal persimmon ‘block at Southern Piedmont Research
and Continuing Education Center (Blackstone), Four, single-cree replicates
were used in .a randomized complete block design. The spray date was v
June 21, 1985, This was at the beginning of the second generation of PP.
The application was made using a Coz-powered backpack aprayer with one X-18
hollow cone nozzle at-60 psi. Five hundred nl of spray were applied to
each tree.

Psyllid populations were assessed on June 26, Adults were counted on
3 terminal.shoots per.tree (the section of shoot included in the 5 apical

leaves).. -Eggs and nymphs on 3 1eaves per tree were counted under a binocular

:microscope. ‘
Both Pounce and Cythion provided good control of PP. ‘Nymphs that were

found on treated trees were mostly late instar nymphs remaining from the
first generation. These nymphs were protected within rolled leaf margins.

Table 1

. % . * . %
, ‘ . Adults per - Eggs Nymphs
Material, amt. form/100 L . 3 shoots ‘per leaf per leaf
Pounce 25W 44.9 g ' ©.0.0a © 1.40a 5.2a
Cythion 57 EC 187,6 ml 0.83ab 4,75a 7.4a

Control 2,42 29.90b 24.15b

Data transformed for analysis (‘ x+2); Means followed by the same letter
are not aignificantly different (DMRT, 0.05 level).

First year seedlings of D. Virginiana exposed to naturally occurring
populations of first-generation PP in Blackstone were maintained in an in-
‘sectary at. Steeles Tavern. Ten uninfested seedlings were sprayed with per-

methrin, Three generations of PP were allowed to develop on 10 unsprayed .

plants, after which plants were removed from pots, cleaned of soil "and
welghed.

Table 2 1

Mean No. g fresh weight

Nymphs roots stems
54.0 4 .54a 0.86a
0.0 7.52b 0.82a

lt-test; 0.01 level

-3 3 _3
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Ambrosia Beetle Control Trial, 1985 = Ivy

GRAPE: Vitis vinifera 'Gewurtztraminer’
Ambrosia beetles (AB): Xylosandrus germanus (Blandford)
Xyleborinus saxeseni (Ratzeburg)

GRAPE, AMBROSIA BEETLE CONTROL TRIAL, 1985: Thiodan 50W (120g form/
100L (=1 1b/100 gal)) was applied in a vineyard with a history of attack
by AB. The spray was applied on Apr 19 using a vineyard airblast sprayer.
Four vine rows were sprayed, ca. 0.2ha (0.54).

Damage was evaluated on May § by visually examining vines for entry
holes of AB. Twenty vines were examined per treatment.

The Thiodan treatment significantly reduced the number of attacked
vines, although control was not complete. Because of the extremely early
spring in 1985, some damage may have occurred before the spray date.

amt, form, Percent vines
Material per 100 L attacked by AS*
Thiodan 50W 120g 35a
Control 70b

*Data transformed ({/x+5) for analysis. Means fcllowed by
different letters are significantly different at 0.05 level (t-test).
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Effect of Rosy Apple Aphids on Photosynthesis and Leaf Chlorophyll

INTRODUCTION

Dysaphis plantaginea (rosy apple aphid), a sporadic and localized pest in
Virginia orchards, is the most damaging of the three species of aphids common in
apple, In bearing trees the greatest damage is to the fruit which are small and
malformed. In non-bearing trees pigtailing of twigs destined to be support limbs
or central leaders has been the greatest concern. Our research has shown that
infestation by rosy apple aphid also reduces the growth of young apple trees by
50 percent. There are numerous causes of this reduction including water stress,
phloem plugging, and reduced photosynthetic rate.

METHODS

Net photosynthesis was inferred from net exchange of carbon dioxide by single
leaves using an infrared gas analyzer. Four groups of three leaves each were used.
All leaves in each group were located within seven leaves of each other on the samc
shoot, One leaf in the group had no obvious rosy apple aphid injury, one leaf
was curled less than 180 deprees as a result of rosy apple aphid feeding and one
leaf was curled more than 360 degrees as a result of rosy apple anhid feeding.

Chlorophyll content was measured by macerating 100 mg fresh apple leaf tissue
with ground glass in cold 80 percent (v/v) acetone for two minutes, Samples were
centrifuged at 1500 rpm for five minutes and the extract diluted to 7 ml. The
absorbance of the diluted extract was measured at 645 and 663 rm using a Bausch
and Lomb Spectronic 21 single-beam spectrophotometer., Leaf chlorophyll was
calculated after Arnon (1949).

DATA AND RESULTS

Both levels of feeding by rosy apple aphid significantly reduced the rate of
photosynthesis (Table 1), There was no difference in the rate of photosynthesis
by slightly curled and tightly curled leaves. Leaves previously infested with
rosy apple aphids contain significantly less chlorophyll than do leaves with no
obvious aphid damage (Table 2).

Table 1. Effect of D. plantaginea on net photsynthesis of apple leaves

Treatment ppm CO,/cmZ/sec
360 degrees 5.34b
180 degrees 8.01b
Control 16.31a

Means followed by the same letter are not significantly
different (P .05) (Gabriel 1964)

Table 2. Effect of D, plantaginea on leaf chlorophyll

Treatment mg, chlorophyll/e fresh leaf tissue
D. plantaginea 18.03b
Control 24,76a

Means followed by the same letter are not significantly
different (P <.05) (Gabriel 1964)
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Not for Publicstion L. A Hull
PSU Fruit Resesrch Laborstory
Bigterville, PA 17307-0309
(717) 677-6116

APPLE: m(%m Borkh, ‘Golden Dalicious' 'Stayman’
Apple aphid (AA): ng Da Gesr
Tufted appls budmoth (TABM): mm,lg(vnlkw)
Europeen red mite (ERM): u]m%(Kwh
Mite predator: Stethorus punctum (LeConte

APPLE, SUMMER MANAGEMENT OF PESTS, 1985: Expsrimental sprays were applied to 4 tree
plots in a rendomized complets block dssign. Eech plot contained one esch of the cultivers
Delictous, Golden Dalicious, Sisymen, and Rome Besuty. Each plot wes replicated 4 times.
Trestments were &pplisd with a Friend Afrmaster 393 airblast spraysr calibrated to deltver S0

gpo, 25 gpe/alternate sids spray driven at 2 mph. Tres cencpy volums was 287,800 ft3/acre.
The first S treziments were epplied using the alternats sids tachnique on the following detes: 4,
12, 19,ond 27 Jun; 3, 9, 16, and 23 Aug. An epplication to both sides of the trees was mads on
30Aug The lsst 3 treatments wers epplied to bath sides of the trees on the following dstes: 4 and
19Jun; 3, 16, end 30 Aug. Kelthans 4F (1420 ml/acrs) was applied to one sids of the trees on
29 Jul. Theeffect of ths treatments on ERM was evaluated by counting the mites several limes
during the season on samptes of 20 taaves/tres (cv. Delicicus only), 80 leaves/treatment. The
effact of sprays on the mite predater S. punctum was evalusted by 3-minute counts of aduits and
lorves around the periphsry of the test tress. Effectivensss of chemicals on TABM was assessed by
scoring for injury all dreps efter 1 Jul end a picked sampla of 100 apples/tree on the cvs. Golden
Delicious end Staymen on 1 Cct. Pest pressurs wes hesvy.

The high rete of Lorsban alona providsd the best control of AA All trestments feiledto
ly control TABM. Resistance by TABM to organophosphate insecticides wes identifted in
this block earlier. This may pertially explain the poor TABIM control with the orgenophosphetes
despite cptimum timing of insecticidss. No trestment eppsared to affect S, gunctum.



Not for Publication Lerry A. Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717 677-6116
Rate/Acre Jnjuries/100 soolea® AA-infested legves/iermingl *
Trestment (ib Al) TABM 2 Claan 21 Jun
Penncap M 2F + 946.0 m1 (05) +
Thiodsn SO WP 454049 (05) 33.08 71.7sb 6.&cd
Peancsp M 2F + 946.0m1(05) +
Thiodan SOWP S08.0¢ (1.0) 26.18 7699 S.9bc
Lorsbsn SOWP + 45409 (05)+
Penncep M 2F 710.0 m] (0.375) 34.1s 70.18d 6.2bcd
Lorsban SOWP + 90809 (10)+
Penncap M 2 F 710.0 mi (0.375) 26.6s 75.7sd 8.5
Algystin & 177.0 m1 (0.18675) SN 60.8¢ 6.7bcd
Lorsbsn SOWP 22709 (025) 49.6b $7.5b 72¢cd
Lorsbsn SOWP 680.09 (0.75) 32.7s 69.3b S
Lorsban SOWP 113409 (125) 29.00 73.88b 4.7
Control —— 47.8b $58.3¢ 7.64d

® Means followed by the same letter (s) are not significently different (P=0.05. DMRT). Dsta analyzed using 2 power

transformation.
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Not for Publication Larry A, Hull
PSU Fruit Research
Biglerville, PA 17307-0309
(717) 677-6116
RV _S.puchm/dmin® ERYV —S.ounctym/3 min®
Rate/Acre leal* Adults Lsrvae leaf * -Adults Larvae
Trestment ab A1) 1Aug  1Aug 1AW 8 Aug 8Aug BAw
Penncap M 2F + 946.0 ml (0.5) +
Thiodan SOWP 45409 (05) 628 2658  27.8a 14 19.5a 1.0a
Penncap M2 F + 946.0 ml (0.5) +
Thiodan SOWP 90809 (10) 692  200a 17.8a 0.8s 2180 2.0a
Lorsban SOWP + 45409 (0.5)+
Penncap M 2F 7100mi(0.375) 44a  203s  18Ss 138 1350 158
Lorsban SOWP + 908.0g (1.0)+
Penncap M 2 F 7100 ml (0.375) 9.7s 18.3a 6.8a 0.4e 8.8a 0.0a
Alsystin <F 1770mi(0.1875) 892  260a  20.3s 13a 18.5¢ 1.5a
Lorsban SOWP 22709 (025) 90a 2682 198 1.1e 18.3a 1.0
Lorsban SOWP 68009 (0.75) 9.0s 1982 235a 05a 17.80 2.0a
Lorsban SOWP 113409 (125) 278 2152 235a 0.4e 1250 1.02
Contro! o 150a 2608 220a 0.9s 16.3a 3.80

® Msans followsd by the same letter (s) are not significantly different (P=0.05, DMRT). Data anslyzed using a power transformation.



Not for Publication L. A Hull
PSU Fruit Reseerch Laboratory
Bigterville, PA 17307-0309
(717) 677-6116

APPLE: Malus domestion Borkh, York Impertal’ ‘Gotden Delictous
Spottod tentiform teafminer (STLM): hlancerdella
Tufted eppts budmoth (TABM): Pletvnata idesusalls (Welker)
Redbandsd lesfrolter (RBL): Argvrotesnia velutingns (Welker)
Obliquebanded teefroller (0BL): Charistonaura rosecasns (Herris)
Europaeen red mite (ERM): Psnomschus
Mits predstor: Stethorus punctum (LeConts

APPLE, DIMILIN EVALUATION USING TREE ROW YOLUME, 1985: Experimentsl sprays were
eppiied to repiicated (4 times) 0.15 acre plots in a rendsmized block dssign. Eech plot contained
elternating Golden Delictous and York Imparial tress. All trestments wera applied as complets
sprays with o Myers Mity Mist airblast sprayer calibreted at 50 gps, driven &t 2 mph. Tree
conopy volume was 261,360 fiS/acrs. Rates of pasticides/ecre were bssad on the tree row
volume formuta of Byers and Lyons ( 1984), where trees were trested with 468 of the
recommendad rate using 8 400 gpa stenderd. Dilute rate for thess trees was 183 gpa. Dates of
opplication for complets sprays were: 7 end 26 Jun, 31 Jul end 20 Aug. During the seeson,
general maintenence sprays of fungicidss (Bsylsion, Benlate, Capten, Dithane M-45 and Zineb)
wers epplied with 8 Friend Airmaster sprayer celibrated at 50 gpa and driven ot 2.3 mph. The
effect of trestments on STLM was evalusted by sempling 10 terminals/trea on each of 2
trees/replicats (York Imperisl). ERM end TSSM wers evaluated by counting the mites from
samples of 20 leaves/tree, 80 lzsves/trestment (York Imperial). The predetor S. punctum wes
obsarved by 3-minute counts of edulis end larvas ercund the periphery of tha test trees.
Effectiveness of treatments on fruit fesders wes esssassd by scoring for injury 100 apples from
each York Impertal end Golden Delicicus tree/replicats at harvest. Pest pressure was modersts

throughout the sseson.

Control of STLM with Dimilin was cutstending regardiess of rate. Control of TABM wes poor
regardiess of trestment, although timing of sprays wes not cptimum for TABM control. There was
no effect of Dimflinon S, punctum,
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Not for Publicstion Lerry A, Hull
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116
Rote/Acre —_—  STILM/2S lagvag ® Injuriea/100 gonjes ™
~ Treatment (b Al) 28, 220 1Ay 90ct RBL OBL TABM R Clesn
Dimilin 25WP $2.0 ¢ (0.029) 0.1a 0.1s 0.2s 0.5s 00 03s 5S5.1a8 Sl.1a
Dimilin 25wP 105.0 ¢ (0.058) 0.0 0.0a 0.2e 03s 0Ss O.1s 5732 549
Dimilin 25wP 156.0 ¢ (0.086) 0.1 0.2 0.1e 0.4s 032 002 6252 47.4
Guthicn SOWP 418.0 ¢ (0.45) 0.4 0.6b 1%  46b 00a 039 46S5¢ 608e
Cantrol — 0.2sb 0.5d 34 99%9¢ 008 008 5339 S18e

= Maons followed by the seme letter (s) ere not significantly different (P=0.05, DMRT). Dets ensly2ed using & power transformation.




Not for Publication

Lerry A, Hull

PSU Fruft Research Lshorstory
Biglerville, PA 17307-0309
(712) 677-6116

Rate/Acre ERMV/]oaf™ Adults Lacvas Adults Larvas
Trestment @ib Al) 20l JOHl 30wl 2Au 2Ayg
Dimilin 25WP $2.0 9 (0.029) 338 263 235 35.0a 278s
Dimilin 25wP 105.0 ¢ (0.058) 38.3s 1908 303 2602 163
Dimilin 25WP 156.0 g (0.085) 31.9 38 203 4308 2008
Guthion SOWP 418.0 9 (0.46) 41.1s 2708 278 3952 140
Control - 32.7s 25 285 3452 19.08d

*® Maans followed by the same letter (s) sre not significantly different (P=0.05, DMRT). Dats snalyzed using a power

transformstion.
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Not for Publtcation L.A Rl
PSU Fruit Ressarch L

Biglarville, PA 17307-0309
(717) 677-6116

APPLE: [Malus domnastics Borkh, ‘Delicious’, ‘Golden Dalictous’

(e (o A

spider m :

Predatory mite (AF): Amblivseius fallaris (Garmen

APPLE, DILUTE TEST OF ACARICIDES, 1985: Plols consisted of single tress in & randomized
black dastgn with 2 replicates of Cotdzn Dalictous end 2 replicates of Dalictous, both spur types.
Experiments) eprays wers epplisd to run-off with 8 hendgun from & truck-mounted John Boan

with & 35 gpm pump. Spréy daies were as follows: 5 Apr (CGA-29170 and ofl

sprayer equipped
trestments cnly), 19 Apr (DPX-Y5893 trestments enly, no Plictran combination applied), 3 and
14Jun, 19 Jul (ABG-6162, R, 08-4947 end Plictran tregtmants enly), 27 Jun (DPX-Y5893

plus Pliciren combinaticn treatments only), 9 Jul (DPX-Y5893 trestments only, rets increased
on lowest rate). On 3 Jun, the ABG-6162 treatments recsived enly 540, 1080, end 2160
mi/100 gal, rwwmy. Gansral sprays of (Cyprex, Benlats, Polyrem, Copten,
Zineb, Manzate, Bayleton, Dithans), insscticidss (Lorskan, Phosphamiden, Guthion, Sevin,
Pydrin, Systox), end calcium chior tds were mads &t ca. one-to two-wesk intervais throughout the
experiment with a Friend Airmester &t SO gpa. Effectivensss of tha meterials en tha mites was
evaluatad by meking several counts on randsm samples of 25 leaves/tres, 100 loeves por
treatment. Mite papulation pressure wes ssvere threughout the summer. Russst retings are besed
on 30 Golden Delictous apples/replicate, 60/trestment. Fruits were retedes 1 (no russeting), 2
(Vight russsting), 3 (madsrate russeting), er 4 (ssvere russating). Possible renges were: 30-
60 (one to light), 60-90 (light to moderets), 90-120 (madzrets to ssvers). Tha ratingsere in
numer tcal erdar end are es follows (first 4 treatmsnts not includsd): 95, 67, 74, 76, 90, 85,
88,82,67, 78, 73, end 64.

The CBA-29 170 treatments providad eppraximetely 34 days control; wheress the of] treatment
broke efter 56 dsys. Tha DPY-YS893 trestments gave eppraximately 60 days control. The DPX-
Y5893 plus Plictran trestments providsd sassonal control with ena applicsticn in early summer
as did the DPX-Y5893 treatments alona. R, 08-4947 provided cutstanding restcus! control of the

European red mite. Plictren control wes enly fair.




D 3

Not for Publication

Larry A. Hull
PSU Fruit Ressarch Laborstory
Biglerville, PA 17307-0309
(717) 677-6116

| Rate/100 gal ERM/1eaf %

Treatment b A 14Mey 22May 30My 74 13an 194m  25Jun
C6A-29170 100EC  908.0 mi (0.2) 0.9C 10.5¢ 226c 1956 32t 102.14 —
C6A-29170 100EC  1360.0 m) 0.3) 0.5¢ 5.6 8.0sdc 163ds 40.9def  76.1cd —
CEA-29170 100EC  1814.0 mi (0. 4) 0.70¢ SScde  11.8ebc 1584 37.8de7  62.0cd —
Sunspray GE Oll 7.57 liters 0.1sb 0.7< 09 19ad 80s-f 2166 ——
DPX-YS893 SOWP 142¢ (0.015625) 0.1sbe 0.3ab 0.4e 06ed 3.78-0 78zb  17.84de

DPX-YS893 SOWP  28.49 (0.03125)
DPX-YSBO3SOWP  2B.4¢ (0.03125) 0.1 03sbc 03 04 16 508  7.5bed

DPK-YS893 S0 WP 5689 (00625)  0.1bc 0.1 0.3 05sb  1.8sb S.io  9.dcd
DPX-YS89350WP+ 2849 (0.03125) +

Plictran SOWP 85.09 (0.09375) O.ibc 03ed  0.7eb 1.0sbc  3.1ed 9.0sb 13.4de
DPX-YSB93 SOWP+  56.8¢ (0.0625) +
Plictran SOWP 86.09 (0.09375) O.lsbc 03 028 1.0sbc  268be 378 11.2cde
ABG-6162 676.0 m) — 5.3 8.3 99ds 27.0f 2255¢  16.7ds
ABG-6162 1352.0 m} — 138cde  18.4sbc  18.3cde 24.1b~f 146eb  10.0bcd
ABG-6162 27040 ml — 39de  16.3c 78>0 21.7ef 11.1sd  4.0bc
3 -3 3.3 3 .3 _3 _3 _3 '_3 | “,_3 3 3 /3 3 3 3
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Not for Publication Larry A, Hull

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

Rste/100 gal ERt1/leaf %

Treatment (Ib Al) 14May 22 May 30Mey 70un 13 Jun 19 Jun 25Jin
Rg 08-4947 SO0WP 152.0 g (0.02R) -— 4.1¢ 8.9abc S9s-e 25.7d8f 5.5e 3.6ad
Rg 08-4947 250EC 303.0 ml (0.028%) — 5.9¢ 12.8sbc 13.08-¢ 25.6ef 1.8a 1.0s
Plictran SOWP 86.0¢g (0.09375) — S.1e 9.8¢ 3.72-¢ 16.2¢-f 9.6ed 7.4
Control — 1.1¢c 120cde 17.1edc  17.7a-¢ 3J0.1e~f 420Dc 32.00

% Msens followed by the same letter (s) ere not significantly different (P=0.0S, DMRT). Dats enalyzed using @ power transformation.

3

1



Not for Publication Lerry A, Hull

PSU Fruit Research Lsborstory
Biglerville, PA 17307-0309
(717) 677-6116
Miles/leaf *
Rste/100 gal S.ul SAdul 12, 12l 180 18Jul 28] 28.A)

Trestment b A) ERM TSSM ERM ERM  TSSM ERM  TSSM  ERM  TSSM
C6A-29170 100EC 908.0 mi (0.2) - —_— — = — - — —_ —_
C6A-29170 100EC 1360.0 m! (0.3) —_ —_— = = — - —_ —_ —_
C6A-29170 100EC 1814.0 ml (0.4) —_ —_— — —_= = - — — —
Sunspray 6€ Oi) 757 liters — —_— = = — - — —_ —
DPX-YS893 SOWP 1429 (0.015625) 125f 0de  419c 439df 068 40bc O04s 242  O.lsd

(DPX-YS893 SOWP)  28.4¢ (0.03125)
DPX-YS893 SOWP 2849 (003125) 92of 058 29.4c 29S5cde 08a 3.ibc O0ds 378  0.3abe
DPX-VS893 SOWP S6.89 (0.0625) 2Sbed 0.da 287 2374 06a 47c 028  3.ed  Oled
DPX-YS893 SOWP + 2849 (0.03125) +

Plictran SOWP 86.0¢ (009375) 4S5cde 00s 103> 378 002 1685 009 1.1a  00a
DPX-YS893 SOWP « $6.8¢9 (0.0625) +

Plictrsn SOWP 8609 (0.09375) 1.1 0.0 33 17 00s 168 Ola 172 O.ls
ABG-6162 676.0 ml 73def  0.1a —  S60ef 032 45S5¢ O.1s 315 0.l
ABG-6162 1352.0 m 27¢d 008 —  298de 0.1a 1484 028 115c 002
ABG-6162 2704.0 mi 22c 008 — 134 O.le 1884 038 167c  00s

3% % 3.1 1 _3 _1 3 % _3 3 _3 _3 (3
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Not for Publication Larry A. Hull

PSU Fruit Research Laboratory

Biglerville, PA 17307-0309

(717) 677-6116

__Mitea/leal »
Rate/100 gsl S.lul Sl 1280 1204 1800 18wl 250l 25

Trestmeat (b Al) ERM TSSM ERM ERM TSSH ERM TSSHM ERM TSSM
Rg08-4347 SOWP 152.0¢ (0. 028) 1.1sd 132 —_— 62 188 46¢c 09%s 199 1.3d
Rg08-4947 250£C 303.0 m! (0.028)  0.3s 0.1a —_ 2.1a 038 1.1 040 158 0.6bcd
Plictran SOWP 86.0g (0.09375) 8.8def 0.20 — 45.0dof 098 22.7de 0.28 15.0bc 0.1ad
Control —— 20.0f 068 59.1c 708f 1328 50.6ds 0.9 33.1¢ 0.7¢cd

= Means followed by the sema letter () sre not significantly different (P<0.05, DMRT). Data snalyzed using o power trensformaticn.



Not for Publicstion Lerry A. Hull
PSU Frult Ressarch Laboratory
T eTeie
Mitea/leaf =
Rste/100 gal ERM ISSH  ERM Jasm AE
Trestment (b AD) 9 Aug 9AW 20 Awg 20AW 20 Ay
C6A-29170 100€C 908.0 ml (0.2) - — — — —
CBA-29170 100EC 1360.0 m1 (0.3) L — —-— = -
C6A-29170 100EC 1614.0 m1 (0.9) — -— — —_ —
Sunspray 6E Oil 7.57 liters e — — -— -
DPX-YS893 SOWP 14.29 (0.015625)  1.1e 0.00 1.08 0.00 0.0
(DPX-Y5893 SOWP) 28.4¢ (0.03125)
DPX-Y5693 SOWP 2849 (003125 1.9 0.12 06a 002 0.1b
DPX-YS893 SOWP 5689 (0.0625) 112 0.1ab 1.7 0.0s 0.1b
DPX-YS893 SOWP + 28.49 (0.03125) +
Plictran SOWP 8509 (0.09375) 1.4 0.08 25 0.08 0.1b
DPX-YS893 SOWP + 5689 (0.0625) +
Plictran SOWP 8609 (0.08375)  1.1a 0.00 350 0.0 0.1
ABG-6162 676.0 m) 33.9 0286  115.7¢ 028 038
ABE-6162 1352.0 ml 18.5d 0.1a 97.0¢ 028 038
ABG-6162 2704.0 ml 9.8¢d 0.1a 85.3 0.3 0.3s
R 08-4947 SOWP 15209 (0.028) 1.5 1.0bc 1.4 0.9 0.4
33 30 oy 3 .3 3§ .3 3 .3 3 .3 3

-3

-3
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Not for Publication Larry A. Hull
PSU Fruit Research L
Biglerville.PA 17307-0309
(717 677-6116
Mites/legf *
Rate/ 100 gal EBH i EBM JSSH AE
Trestment (Ib Al) 9 Aug 9 Aug 20 Aug 20 Aug 20 Aug
Rg 08-4947 250EC 303.0 mi (0.02%) 0.6a 1.4c 108 - 4D 0.3ad
Plictren SOWP 86.0 ¢ (0.09375) 6.6bc 0.1sd 364 0.1a 0.7a
Centrol — 22.2¢d 0.68bdc 3.7 0.0a 0.1

* Means followed by the same letier (s) are not sipnificantly different (P=0.05, DMRT). Data enclyzed using a power
transformation.



Not for Publicaticn L.A Hull
PSU Fruit Research Laboratory

Bigterville, PA 17307-0309
(717) 677-6116

APPLE: Malus Borkh, ‘York Impertal’
European red mite (ERM): WM(m)
Twospottad spider mite (TSSM): urtfeaa Koch
Mtite predator: Stethorus punctum (LeConie

APPLE, AIRBLAST ACARICIDE EVALUATION TEST, 1985: An experimental ecericids in various
combinstions with sduttictdsl ecericidss wes applied to single 0.15 acre plots in a randomized
block destgn conststing of 4 replicates of York Impzrial eng Golden Delictous tress (7yrsold). Al
treatments were applied &3 complste spray3 with @ Myers Mity Mist sprayer calibratad st SO gpe,
2 mph, 300 psi. Dete of epplicstion was 25 Jul. During ths ssason, gensral maintenance sprays
of fungicides ( Baylelon, Bentsts, Captan, Dithans, and 2insb), insscticides (Lorsban, Outhion,
Methomy!, Penncep M) as well as calcium chioride were applied with & Friend Alrmaster
calibreted ot SO gpe and driven 2.3 mph. Tha effect of treatments on the Eurcpesn red mite and

gpider mite was evaluated by counting the mitss several times during the ssason on
samples of 25 leaves/ires, 100 lssves/tresiment (York impsrial only). The pradator $
was observed by 3-min counts of adults and tarves eround the periphery of tha test trees (York
Imperial only). Pest prassure was mogsrate throughout the sasson.

Al treetments involving Apollo reduced the Eurcpaeen red mite populations much fester than the
Carzo! plus Plictran combination or the control. Agolio plus Plictran reduced the twospottsd
spider mite populations faster then Apollo or Apollo plus Cerzol. No phytotmticity wes cbserved
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Not for Publication Larry A. Hull
PSU Fruit Research
Biglerville, PA 17307-0309
(717) 677-6116
— Miteafleat ® S, punchum/3 min® —[iites/leal ® = S punctum/3 mine
Rato/Acre ERM IsSsM  ERM  IsSM Adults EBM  ISSM.  Adulls Llerves
Treatment (b AD) 240y 240w 31dl 3t 31 3l 7 Aug 7 Aug A  7Ag
Apgolle 505C 118.0 m1 (0.125) 2093 G.4a 1182 2% 7.3 22 2.6 325 0.5a
Apolle 505C + 118.0 m1 (0.125) «
Carzol 525P 17009 (0.345) 1968 7.7a 8.1a 268D 6.0 3.00 25 248 0.00
Agolle S0SC + 118.0 m1 (0.125) +
Pitctren SOWP 22809 (0.25) 35.02 8.49 6.8a 05a 188 0.7a 0.0a 7.3¢ 0.82
Carzol 925P + 14209 (0.2875) +
Plictren SOWP 142,09 (0.15625) 0% 998 1449 09> 6.0s 18.2¢ 04sh 39.8) 1.5¢
Control — 2752 35s 2168 58¢ 11.5a 38.64 126c 815s 0.8s

~ ® Mosns followed by the seme letter (s) are not significantly different (P=0.05, DMRT). Data analyzed using a power trensformation.



Not for Publication Larry A, Hull

PSU Fruit Research Laboratory
Biglerville, PA 17307-0309

(717) 677-6116

—Iiteasleat =  S.punctum/3 min®  _Mites/leaf* = S.punclum/3 min®

Rate/Acre LB ISSM  Adilis Jlervae ERM ISSM 0 Adults  lsrvee
Treatment (b Al 15SAug 1SAug  15Aug 15 Aug 21Aug 21Aug  21Aug 21 Ay
Apollo S0SC 118.0 m1 (0.125) 1.7a 0.6a 6.8 0.5be 134 0.7a 18.8¢ 0.0b
Apalio SOSC + . 118.,0 m1 (0.125) +
Carzol 92SP 170.0 g (0.345) 1.2a 0.48 10.5b 0.0c 124 0.4a 13.0c 0.0b
Apollo SOSC + 118.0 m1 (0.125) +
Plictran SOWP 228.0 g (025) 0.7 0.0a 7.0b 0.0c  09a 0.0a 13.0¢c 0.0b
Cerzol 925P + 142.0 9 (0.2875) +
Plictran SOWP 142.0 g (0.15625) 10.5b 0.1a 43.58 2.3a 20.4 0.68 95.5b 25a
Control -— 41.7¢ 10 68.5a 282 284 169 16454 2.38b

© Maans followed by the same letter (s) are not significantly different (P=0.0S, DMRT). Dsta analyzed using a power trensformation.

3 3 Y 5 3.3 3 .3 3 3 .3 .3 1 3 3 ) .3 3 3
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Not for Publication L.A Hull
PSU Fruit Resaarch

Laborstory
Biglerville, PA 17307-0309
(717) 677-6116

APPLE : Malus dneatica Borkh York Imperial’
Eurgpezn red mite (ERM): Pengayvehus ulmi (Koch)
Mite predstor: Stethorus punctum (LeConts

APPLE, APGLLO EUP EVALUATION, 1985: Th trial wes conducted in 2 adjacent blocks ( 13
acres each) of a commercial eppls archard in the Buchanan Vallay, near Arendisvills, PA. One
block wes further dividsd into two 6.5 acre blocks which wers trealed with both rates of Apotlo.
$ix "York imperiel’ apple tress were randomly setected in sach block for monitoring. The
trestments were epplied using the alternate-row middle techniqus with a Myers airblast sprayer
calibratsd to dsliver 50 gps st 2 mph. Spray dates for the Apollo treatments were: 20 and 22
Apr; 6 end 18 Jul (cnly 59 mi/acre rets). Rates of acaricides and applicstion dates for the
standard block were Cerzol 228 g/acre (3 May both sidss), Plictren 363 g/ecre (20 and 28 May,
2 half-sprays), Kelthans 1.324 liters/ecre ( 14 Jun, 1 half-spray), Carzol 340 g/acre (25
Jun, | helf-spray). Amounts are listsd a3 complete sprays. All blocks recsived the same
insectictds end fungicids schsdule. Tha effect of sprays on ERM wes evaluated by counting the
mites on semples of 15 leaves/irss (6 trees/treatment). The mite predator 5. punctum was
monitored by meking 3-min counts of adults and lervas eround the periphery of the trees.

Both rates of Apollo providzd approximatsly 70 days control of the European red mits. Only one
additional alternsts sida treatment of the high rats of Apollo was nesdad to control tha mites in
conjunction with S. punctum ths remaindsr of tha season.



Not for Publication Lerry A. Hull

PSU Fruit Research Laboratory

Biglerville, PA 17307-0309

(717) 677-6116

ERM/lsaf *

Treatment Rate/acre 17 May 29 May 11 dun 19 Jun 26 Jun 2501 S ol 17 0l
Apollo 50SC 59.0 mi 0.0a 0.1a 0.2a 0.6s 208 9.3a 9.1a 1558 31.9b
Apollo S0SC 1180 m! 0.0a 0.1 0.18 0.2a 0.9g 3.2a 3.9a 7.7a 8.3a
Standard 3.1b 19.1¢ 15.0b 15.7b 220b 38.7 13.18 17.8a 9.3a

* Maans followed by the seme lettsr (s) are not significantly different (P=0.0S, DIMRT). Data analyzed using a power transformation.

A3y .1 .3y 3y -3 _3y .3 .3y .3 .1+ .3 3 .3 3 _3 .3 _3 _3
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Not for Publication Lerry A. Hull
PSU Fruit Research Labaratory
Biglerville, PA 17307-0309
717) 677-6116

ERM/loaf™
Treatment Rate/acre 24 il 1 Aug 7Aug 14 Ay

Apollo SOSC S9.0ml 38.5b 10.8a 3.6b 1.6a

Apollo S0SC 1160 ml 6.1a 3.9a 0.5a 0.7a

Standerd 19.9a 358 21.7¢ 7.0

® Means fellowed by the same letter (s) aro not significantly different (P=0.05, DIMRT). Data analyzed
using & power transformation.

—3 3



Not for Publication

Lerry A. Hull
PSU Fruit Ressarch Lsborstory
Biglerville, PA 17307-0309
(717 677-6116
S. punctum/3 min®
Adults Adults Larves Adults Larves Adults Lsrvee Adults Lscves
Trostment Rate/scre 1701 24Jul 24Jul 1Al 1Aug 7Aug 7Aug 14Aug 14Aug
Apollo 50 SC $9.0 mi 353 S7¢ 97¢ 1383 3022 148 83 92 3.2
ApolloSOSC  118.0ml S8s 78s 1253 38 27> 88 33 38¢ 2.5b
Standsrd 432 478 482 6 97 2338 3289 4538 40.5s

@ Maans followed by the sams letter (s) sre not significantly different (P=0.05, DMRT). Dats enslyzed using @ power
transformaetion.
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Not for Publication K. D. Hickey, J. May, and M. Garretson
PSU Fruit Research Leboratory
Biglerville, PA 17307-0309
(717) 677-6116

APPLE: (Malus domestica ‘Rome Besuty')
Apple scab; Yenturia insequalis
Powdsry mildew ; Pedosphesra leucotricha

INCIDENCE OF SCAB AND MILDEW ON TREES SPRAYED WITH STEROL INHIBITOR FUNGICIDES
FOR POST INFECTION CONTROL OF SCAB, 1985. Nineteen fungicide trestments were applied in 5
gpplications each following one or more primery infection periods betweeen | May and 16 Jun.
Nine ergosterol biosynthesis inhibitor fungicides were evaluated es post infection treatments end
were followed by protective type fungicides during the cover sprays. The fungicide treatments
were applied dilute to the point of run-off at 12 L./tree (2,800 L./ha) with a single nozzle spray
gun et 3,800 kPa (550 psi). Trees used were well pruned, uniformed, mature trees on seedling
rootstocks planted 7 X 10.7 m and pruned to a heighth of 5-6 m. Treatments were erranged ina
randomized block design with 5 replicates. Application dates of the post infection treatments end
number of hours following apple scab infection were es follows: 4 May (72 hr), 19 May (84,
156 hr), 25 May (50, 94 hr), 10Jun (122 hr), and 19 Jun (80 hr). Protective sprays in the
Sth, 6th, and 7th covers were applied on 12, 25 Jul and 6 Aug, respectively. Insecticide
trestments were applied separately with a Metters airblast sprayer at 470 L./ha (S0 gpa)
operated at 4.0 k/hr (2.5 mph). Netural inoculum of the scab and mildew pathogens was uniform
throughout the block and was not supplemented. Disease incidence on leaves was cbtained by
observing all leaves on each of 10 terminals/tree on 11-16 Jul. Disease incidence end diemeter
and length measurements on fruit at harvest was recorded on 2 Oct. by observing 100 fruits/tree.
The data obtained were statistically analyzed using the appropriate transformation, standard
analysis of variance for randomized block design end the Waeller~Duncan K-ratio test for mean
seperation. Observations for phytotoxicity on leaves and fruit were made throughaut the growing
season and at harvest.

Scab incidence was only moderate on both leaves and fruit due to low rainfall during the
prebloom pericd. In spite of 9 infections between 1 May and 8 Jun, scab incidence on untreated
fruit was only 18.08. No significant differences among treatments were detected on either leaves
or fruit. Mildew incidence on leaves was moderately high with 618 of the leaves infected by mid
Jul. Most of the treatments were not significantly different, however, UBI A-10S5 and the
Procure SOW 2.0 oz plus Polyram treatment failed to control mildew adequately. Fruit dismeter
or length was not affected by fungicide treatment. No phytotoxicity to leaves or fruit was noted
during these evaluations.



Not for Publication K. D. Hickey et al

PSU Fruit Ressarch Laboratory
Biglerville, PA 17307-0309

Table 1. DISEASE INCIDENCE ON 'ROME BEAUTY' APPLE SPRAYED DILUTE WITH FUNGICIDES TIMED AS
POST-INFECTION FOLLOWED BY PROTECTIVE TREATHENTS IN 1985, BIGLERVILLE, PA.

——Percent Disaase incidence
Eungicide & Rate mq ai/L (Form/100 Gal) Soray Timing P. Mildew Scab Eruit Size cm
Leaves Leaves  Eruit Length  Dismeter

1) Baycor SOW 150 (4 02) +

Captan SOW 600 (1.0 Ib}+.......ceovrnrerrrerererrecrrons PF-4thC
Bayleton SOW 19 (0.5 02) .......ocvernnrrevreneererenens PF-3rdC
Baycor SOW 75 (2.0 oz) +
Captan SOW 600 (1.0 1b)....c.cocevvereieieirienrernreraenns Sth-7thC 4.9d 0.2b 0.6b 3.43a 4,143
2)XE77925W20(30 g) +
Captan SOW 600 (1.0 1b)............ T v PF-4thC
Captan SOW 900 (1.5 10)...cucveceereinrecresnereransrsnssess Sth~7thC 5.3d 30.0b 22b 351a 4.22a
3)Ro 15-1297 4E 372 (1.0 f102)....ovovveeerreeereenrerennn, PF-7thC 0.84 0.4 1.6b 3.47s 4.102
4) Ro 15-1297 4E 37 (1.0 fl02) +
Captan SOW 600 (1.00 1b)........coceeerrerverennrrnersnene PF-7thC 2.5d 0.0b 2.8b 3.50a 4.24a
S)Ro 15-1297 4E 37 (1.0 fl 02) +
Polyram 80W 1440 (1.5 1b)......c.cevevvrrervrnnenn. PF-7thC 1.84d 0.3b 3.2b 3.438 4.052
6) Rubigan 1EC 18.8 (2.0 fl 02) +
Ortho X=77 (4.0 fl102)..cc.cvuvicireniierieneresersanene PF -4th C
Coptan SOW 900 (1.5 1b)....cucverereiireisericesnensanns Sth-7th C 2.0d 0.0b 3.4 3.462 4.11a
7) Rubigan 1AS 18.8 (2.0 fl o2)+
Ortho X=77 (4.0 f1 02)........ccoevuerrereirrersnsernnenns PF - 4th C
Captan SOW 900 (1.5 Ib).......ccccvvermverererineversremennens Sth-7thC 4.4 3.4b 3.4 3.452 4.15a

3 .3 .1 3} 3.3 3y .3} .3 .3 -3 L3 .3 3 .3 3 .3
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Biglerville, PA 17307-0309

Teble 1. Cont. DISEASE INCIDENCE ON ROME BEAUTY® APPLE SPRAVED DILUTE WITH FUNGICIDES TIMED AS
POST-INFECTION FOLLOWED BY PROTECTIVE TREATWNENTS iM 1985, BIGLERVILLE, PA.

——Percent Disease Incidence
Eungicide & Rate mg ai/l (Form/100 Gal) Soray Timing * P. Mildew Scab Eruit Size cm
Leaves Leaves  Eruit Length  Diamster
16) UBI A-105S 10EC 7S (ZAmMi)...ccvviiiiricciiiiiiiennene PF-4th C
Polyram 80W 1440 (1.5 1b)...ccccveeirniirnrninnnnnnenes Sth-7thC 28.2bc 1.4b 3.2b 3.49a 4.14a
17) Sisthane 40W 37.5(1.250z) +
Dithane M-45 80W 1440 (1.5 b)...cvuvvvevennenns PF-4th €
Dithane M-45 80W 1440 (1 S 1b)....cceevviiviiererrenen Sth-7thC 3.8d 0.0b 3.0b 3.40a 4.07a
18) Sisthane 40W 75 (2.5 02)......covvevreirivinnrennerereereinnnes PF-4th C
Dithane M-45 80W 1440 (1.5 1b)...cccveveerireerernns Sth-7th C 0.5d 0.0b 1.0b 3.423 4,033
19) Funginex 1.6EC 180 (12 fl 0z)........ccccviiiinccinninnne, PF - 4th C
Polyram 80W 1440 (1.5)......cccccvviercivniinieninns Sth-7thC ?.5d 1.0b 2.2b 3.53a 4.21a
20) UNEreatBd........ccvvurverrvrieiriereerrereeesuesesseresseresssessssee 61.1a 2453 18.0a 3.38a 4,032

" post-infection sprays applied on 4, 19, and 25 May, 10 and 19 Jun, at 72, 84, 94, 122 and 80 hours, respectively.



Not for Publication K. D. Hickey et al
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309

Tsble 1. Cont. DISEASE INCIDENCE OF 'ROME BEAUTY" APPLE SPRAYED DILUTE WITH FUNGICIDES TIMED AS
POST-INFECTION FOLLOWED BY PROTECTIVE TREATHENTS IN 1285, BIGLERVILLE, PA.

Percent Disease Incidence
ungicide & Rate i/l (Form/100 Gal Spray Timing * P. Mildew Scab Eruit Size cm
Leaves Leaves  Eruit Length  Diameter

8) Procure SOW 75 (2.0 02)...cceevvieeeeerireereriisreireressrarenes PF - 4th C
Polyram 80W 1440 (1.5 B)....cccvvvreerinniniiinieennionne Sth-7thC 10.4d 0.0b 6.8b 3.47a 4.18a
9) Procure SOW 1125 (3.0 02)....ccccvvvvvmirmirieneeererensenens PF-4th C
Polyram 80W 1440 (1.5 1b)......cccovvervevnnninrinnnnnes Sth-7thC 7.5d 1.5b 2.6b 3.421 4.11a
10) Procure SOW 150 (4.0 02)......cccvveirivvmrnreriereassnnes PF-4th C
Polyram 80W 1440 {1 .Sb)..cccocvriiivinnninnnnnnnnennnne. Sth-7th C 494 0.2b 3.4 3.46a 4113
11) Procure S0W 75 (2.0 0z) +
Polyram 80W 960 (1.0 Ib)....cc.ccocvvirverrnnreneenens PF -4th C
Polyram 80W 1440 (1.5 1b)......coeveivennnneerceenninn. Sth=7th € 248c 0.7 3.0b 3.46a 4.21a
12) Procure SOW 112.5 (3.0 02) +
Palyram 80W 960 (1.0 1b)....ccccceviciiniirnnerinnenns PF-4th C
Polyram 80W 1440 (1.5 1b)......cccoiiirvirinvrrcnrerinnnens Sth-7thC 7.4 0.7b 5.2b 3.52a 4213
13) UBI A~BIS 30W 75 3.33 02).....cccoccrneimneccsecsnrentenes PF-4th C
Polyram 80W 1440 (1.5 b).......ocvvvnernvnsnnecisinsanne. . Sth=7thC 8.9d 0.4b 2.0b 3.42a 4.06a
14) UBI A-1055 10EC 188 (18.5 ml)....cccvvevircenrersnenns PF-4th C
Polyram 80W 1440 (1.51b)........cccvvvrnrvrenrnecrinne, Sth-7thC 31.5b¢ 5.7 S.6b 351a 4.18a
15) UBI A-1055 10EC 37.5 (37 mD)........un. ererserieecsin . PF-4thC
Polyram 80W 1440 (1.5 Ib)......ccoevverinrirnnincnscnnne Sth~7thC 36.5b 0.7 7.2b 3.41a 4.17a
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Not for Publication K. D. Hickey, M. Garretson, and J. May
PSU Fruit Ressarch Laboratory
Biglerville, PA 17307-0309
(7117) 677-6116

APPLE: (Malus domestica * Rome Beauty', ‘Golden Delicious’, *Delicious’)
Apple Scab; Yentur ia ineequalis
Powdery mildew; Podospheera leucotricha
Sooty blotch; Glosodes pomigena
Fly speck ; Schizothyrium pomi

DISEASE INCIDENCE ON APPLE TREATED WITH SEASONAL DILUTE SPRAYS OF EXPERIMENTAL
FUNGICIDES IN 1985. Ergosterol biosynthesis inhibitor fungicides (EBI) were evaluated inea
uniform block of semi-dwerf trees 3 m high planted in groups of three with one each of 3
cultivars in esch tree site. Seasonsl dilute sprays were applied at 7-day (prebloom) and 14-day
(postbloom) intervals. Experimental plots consisted of a single tree and were arrenged ina
rendomized complete block design with 6 replicates. Each fungicide wes suspended in water and
applied to the point of run-off at 12 L./tree group (2,800 L./he) with a single nozzle spray gun
at 3,800 kPa (550 psi). Spray dates and phenological stages of tree development were es follows:
18 Apr (tight cluster), 25 Apr (bloom), 4 May (petal fall), ist - 7th coverson 15, 30 May,
14,27Jun , 12, 29 Jul, and 12 Aug, respectively. Maintenance insecticides were applied
sepsrately with an orchard airblast sprayer at 470 L./ ha (S0 gpe) operated at 4.0 k/hr (2.5
mph). Netural incculum of the pathogens was fairly uniform in the test block and no supplemental
gpplications were mede. Scab and mildew incidence were recorded by observing all leaves on 10
terminals/single tree replicate on: 2-3 Jul ('Delicious’); 3-5 Jul (‘Rome’). Disease incidence
on fruit end fruit size messurements at harvest were recordsd by cbserving 100 fruits/tres on
19 Sep. Thedata obtained were statistically enalyzed using the appropriate transformation,
standsrd analysis of veriance for randomized block design and the Waller-Duncan K-ratio test for
mean separation.

Scab incidence was light to moderate due to low rainfall during the prebloom period. Although 9
primary scab infection periods occurred between1 May and 8 Jun, scab incidence on ‘Rame’ fruit
was only 9.0% st harvest. No significant differences was found emong the treatments, all of
which were significantly different from the untreated check. Powdery mildew incidence was low
due to low overwintering primary inoculum and unfavorable environmental conditions during the
prebloom period. No significant differences emong treatments wes found. Scoty blotch and fly
speck levels were moderately high on the untreated trees. DPX H6573 used alone failed to provide
protection against the disease while this and other EBI fungicides used with a protectant fungicide
gave near complete control. Fruit diameter and length measurements on ‘Delicious’ and ‘Rome’
fruit indicated no differences among the treatments. Fruit russet on'Golden Delicious’ was
relatively low and no differences among treatments was evident. No other form of phytotoxicity
was noted among the treatments.



Not for Publication K. D. Hickey et al
PSU Fruit Research Lebaratory
Biglerville, PA 17307-0309

TABLE 2. DISEASE INCIDENCE ON APPLE SPRAYED DILUTE WITH EXPERIMMENTAL FUNGICIDES AT 7-DAY
(PRE-PETAL) AND14-DAY (COVER SPRAYS) INTERVALS. OLD 3~C BLOCK. BIGLERVILLE, PA

Percent Disease Incidence
— _Appledcab Sooty Fly Eruit Size cm
Spray P. Mildew Leaves Fruit blotch Speck Rome
Eungicide and Rate mq gi/L (Form/100 Gal) . Timing —Rome  Del. Rome Rome G.Del, 6. Del Lenath  Diameter
1. DPXH6573 40EC 8.2(B.1ml) ....ccvnvvrvnrnnnnne Seasonal 0.6b 0.0b 0.2b 9.2b 10.4b 16.5b 3.32a 4.00a
2. DPX H6573 40EC 125 (123 ml)........c.c....... Seasonal 0.4 0.1b 0.2b 0.2b 7.9 11.4b 3.31a 4013
3. DPX H6573 40EC 6.25 (6.2 ml) +
Manzate 200 80w 800 (13.3 02)............... Seasonal 2.4y 0.2b 0.0b Q.0b 0.0c 0.0c 3.29a 391a
4. DPX H6573 40EC 125 (123 mi).................. TC. B, PF
Benlate SOW 150 (4 02) +
Manzate 200 80W 719 (12 02).......ccocvvreenn, 1st-7th C 0.7b 0.1b 0.1b 0.2b 0.0c 0.0¢c 331a 391a
S. Procure SOW 75 (2 02) +
Captan SOW 600 (1.0 1b) .....ocvvinnnnriciinnnnsd Seasonal 0.9 0.1b 0.3b 0.0b 0.0c 0.0¢c 3.26a 3.963
6. Procure S0W 112.4 (3 02) +
Captan SOW 600 (1.0 Ib)......c.ccevvevennnnnenens Seasonal 0.7b 0.1b 0.1b 0.0b 0.0c 0.0c 3.438 4.088
7. RH-3866 40W 75 (2.5 02)......ccoceeeruiiriccnnnns TC-2nd C
Dithane M-45 80W 1438 (1.5 b)....ccovirereinn 3rd-7th C Q0.0b 0.1b 0.0b 0.0b 0.0c 0.0c 3.27a 3.98s

3 -3 3 -3 3.3 _3 3 _3 .3 -3 _3 .3 _.3 _3 _3 __3 _.3
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TABLE 2. Cont. DISEASE INCIDENCE Gl APPLE SPRAYVED DILUTE WITH EXPERIHENTAL FUNGICIDES AT 7-DAY
(PRE-PETAL) AND 14-DAY (COVER SPRAYS) INTERVALS. OLD 3-C BLOCK, BIGLERVILLE, PA

Percent Digease Incidence
—  AnpleScab Sooty Fly Eruit Size cm.
Spray P. Mildew Leaves Eruit blotch Speck Rome
Eungicide and Rate mq 8i/l (Form./100 Timing _Rome Del, Rome Rome 6. Del, 6. Del. Length Dismeter
8. Dithane M-45 80W 1918(2.0 1b).....c.cvunnnn.. TC-2nd C
Bayleton S0W 37.5 (1.0 02)....ccevvrnevvivnnennne P,PF,1stC
Dithane M-45 80W 1438 (1.51b) ..cocvvverneennn. 3rd-7th C 2.4 0.7b 0.5b 0.0b 0.0c 0.0c 3.352 4,003
9. XE 779 25W 20 (30 ¢g) +
Captan SOW 600 (1.0 1b) ...eevvevrinnvnrvenrannns Seasonsl 0.3b 0.0b 0.1b 0.0b 0.0¢c 0.0¢c 3.373 4.024
10. Topas 61-MZ 30 (1.01b) ..ceovvvvvvriercriereennan, Seasonal 0.5b 0.2b 0.0b 0.0b 0.0¢c 0.0.c 3.272 3.98a
11. Benlate SOW 150 (4.0 02) +
Manzate 200 80W 960 (1.0 1b) .................. Seasonal 1.6b 0.3b 0.1b 0.0b 0.0¢c 0.0¢ 3.282 3.89a
12, Funginex 1.6EC 180 (12 fl o2) +
Polyram 80W 1440 (1.5 1b) ............coevnveenns Seasonal 1.5b 0.2b 0.0b 0.0b 0.0c 0.0¢c 3.35a 402a
13, UNtreated ..o...cceeeeecnnceeneneeenseonesesseseses 16.68 23.6a 21.2a 9.0a 35.2a 45.6a 3.20a 3.94a

—




K. D. Hickey, M. Garretson, and J. May
Pennsylvenia State University

Fruit Research Laboratory
Biglerville, PA 17307-0309

APPLE (Malus domestica ‘Rome Beauty')

Apple scab; Yenturia ineequalis
Powdery mildew ; Podosphesra leucotricha

EFFICACY OF PROCURE SOW APPLIED CONCENTRATE FOR CONTROL OF SCAB AND POWDERY
MILDEW ON ‘ROME BEAUTY' APPLE, 1985. A mature block of well pruned ‘Rome Beauty' trees
grown on seedling rootstocks were used in evaluating efficacy of Procure SOW applied seasonelly
as concentrate sprays st different rates. Trees were planted 7 X 10.7 m end pruned to a heighth of
5-6 m. Each treatment plot consisted of 2 trees arrenged in a rendomized complete block design
with an untreated border row between parallel plots. Treatments were applied with a low volume
orchard airblast sprayer (Automatic Mist Concentrate - Model 110C). Procure rates of 42, 84,
168, and 252 g 8i/ha were applied at 234 L./ha ( 25 gpa) and compared with 84 g ai/he applied at
467 L./ha (S0 gpa) applied with a Metters 36 inch fan airblest sprayer. The 84 g ai/ha rate wes
based on tree row volume ( TRY) calculations and a base rate of 280 gai/ha (8.0 02/A). A

calculated TRY of 225,968 ft3/A, a tree density factor of 0.75, and a concentration fector of 0.7
were used to determine the equivalent dilute rate/A (125 gpa). The Pracure trestments were
_ combined with Polyram et rates determined by the same procedure and based on equivalent rates of
3.59 kgai/ha (4.0 1bs/A). Applications of the combination wes applied to both sides of the trees
on: 16 Apr (tight cluster), 22 Apr (early blcom), 1 May (petal fell), 1st - 4th cover spreys on
14 end 28 May, 15 and 26 Jun. Scab and mildew incidence were recorded by observing all leaves
on 10 terminal shoots/tree (2-3 plots) on esch of the 3 replicates on 26 Jun and an the fruit by
chserving 100 fruits et hervest on 24 Sep. The data were statistically analyzed using the
appropriste trensformstion, standard analysis of veriance for randomized black design and the
Waller-Duncsn K-ratio test for mean separation.

.Sceb was light with 21.6% leaf infection and 7.0%8 fruit infection beceuse of light rainfall
during the pre petal-fall period. Nine primary apple scab infection periods occurred between 1
May and 8 Jun but secondary spread wes very light and no significant differences among the
Procure rates wes detected. Powdery mildew incidence wes moderately high with 598 of the
leaves infected on the untreated trees by 26 Jun. Mildew control provided by Procure was cnly
fair with 278 of leaves infected on the trees receiving the 252 g ai/ha rate. Increased amounts of
mildew up to 418 of leaves infected cccurred on the 42 gai/ha rate. No phytotoxicity was
chserved amang the various treatments and no affect of treatment on fruit finish or size was noted.
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K. D. Hickey et al
PSU Fruit Research Laboratory

Biglerville, PA 17307-0309

(7117) 677-6116

Teble 3. APPLE SCAB AND POWDERY MILDEW INCIDENCE ON ROME BEAUTY' TREES TREATED WITH
CONCENTRATIONS OF PROCURE APPLIED AT 25 AND 50 GPA WITH AN AIRBLAST SPRAYER.

Eungicide and Rate ¢/al/ha (Form/A)

01. Procure SOW 42 (1.2 02) +
Polyram 80W 538 (0.6 1b) .......... e

02. Procure S0W 84 (2.4 02) +
Polyram 80W 1076 (1.2 Ib) .......cveeree

03. Procure SOW 168 (4.8 02) +
Polyram 80W 2151 (2.4 1b) .....c.cvvivene

04. Procure 50w 252 (7.2 02) +
Polyram 80W 3227 (3.6 Ib) ......cccvven.

05. Procure S0W 84 (2.4 02) +
Polyram 80W 1076 (1.2 1b) .......eceene

06. Untreated

----------------------------------------------

Application
rate (gpa)

25

25

25

25

50

Legves

1.2b

0.6b

0.5b

0.0b

0.1b
21.62

R Disease incidence
—Scgb B.Mildew

Erult

0.0b

0.0b

0.0b

0.0b

0.0b
7.0a

41.0b

33.0bc

28.8bc

26.7¢

31.0bc
99.1a




K. D. Hickey, J. May and M. Garretson
Pennsylvenia State University

Fruit Research Laboratory
Biglerville, PA 17307-0309

APPLE (Malus domestica ‘York imperial')
Apple scab; Yenturia insegualis

EFFECT OF TREE SIZE ON RATE NEEDED AND EFFICACY OF PROCURE/POLYRAM APPLICATIONS
FOR SCAB CONTROL ON ‘YORK' APPLE, 198S. The effect of tree size, s calculsted by tree row
volume (TRY), on the rates of a combination of Procure SOW plus Polyram 80W needed for scab
control was determined in 4 blocks of mature ‘York Imperial’/seedling rootstock trees. The rate of
fungicide used in each block was calculated from tree size measurements and a base rate of Procure
S0 W 8.0 02/A plus Polyram 80W 3.0 1bs/A. Rates were edjusted by varying the amount of
spray mixture used based on TRY for each block. Yariations in TRY, fungicide rates, and velume of
spray mixture used are given in the date table for each block. Tree row volume was determined by

calculating linear feet of row space/A (43,560 ft2 = row width), multiplied by the volume of
space occupied by the tree (tree height X tree width). The dilute equivalent spray volume (gpa)
wes determined by multiplying the total tree row volume per acre by factors for tree density (0.7

to 1.0 per 1,000 ft3) and chemical type (40 to100%; 708 for pesticides). The tree density
factors used were 0.85 (Block A) and 0.80 (Block B, C, D). Treated orcherd blocks consisted of
3-S5 orchard rows of trees with untrested trees located among the tree row. Fungicide treatment
was epplied with a Metters 36-inch fan airblast sprayer at S0 to120 gpa (467 to 1122 L./ha)
of spray mixture when operated at 2.5 mph (4.0 k/hr). Applications were mads from the tight-
cluster phenological stage through petal-fall at epproximately 7-day intervals end at 14-day
intervals through 4th cover (26 Jun). Polyram 80W 5.0 1bs/A was applied in the Sth-8th cover
sprays ending on 23 Aug. Trees in Block A were larger, more dense, and contained more natural
inoculum of the scab pathogen then in other blocks. Scab incidence on leaves was determined on
27-28 Jun by cbserving all leaves on each of 10 terminal shoots/tree (2 sempled trees/3-5
replicate erea/block) collected fram the top (5-7 m) and bottom ( 1-3 m) of each tree.
Observaticns on fruit were mede only in Block A by observing 100 fruits/replicate

(S replicates). Ssmples of trested trees were taken in the vicinity of each of the untreated. Data
cn the treated vs the untreated trees were compared statistically by t-test comparison. Similerly,
Lmreated and untreated were compared in both the upper and lower aress of the tree for each

Mean scab incidence on leaves of untreated trees in Biocks A, B, C, and D was 55,33, 45, and
488, respectively. The fungicide treatment providad excellent control in Block C (less dense
trees), only feir control in Blocks B and D, and poor control in Block A (dense trees with high
inoculum). Although there was no statistical comparison of the means among the orchard blocks
(fungicide treatments) there appeared to be no difference in control of scab on Jeaves between
Blocks B and C which were sprayed with rates 58 and 848 of the full fungicide rate (emount for
standard mature orchard), respectively. Scab control in Block D wes somewhat lower then in
adjacent Blocks B end C, even though the fungicide was used at full rate. Scab incidence on fruit
was 7.7% aon the treated section of Block A and 35.6® on the untreated trees.
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PSU Fruit Research Laboratory
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Table 4. APPLE SCAB INCIDENCE ON THREE VARIABLE SIZE 'YORK' BLOCKS TREATED WITH PROCURE/POLYRAM TREATMENTS APPLIED
WITH AN AIRBLAST SPRAYER IN 1985. PSU ARENDTSVILLE FARM AND HECKENLUBER ORCHARDS, BIGLERVILLE, PA

™3

Tree Sizo and — Percent Scab on lesves 3
Eavt, Sp, Yol Anplication Ratg 2 Deen Upper vs
Orchard TRV Dil.Eavt. ____ Form, Attt Por A —Soray Vol, Anpsr Lowsr Upn, & Low, Lowar
Block  TotalFt3  GPA  Procure SOW  Polyram 80W 6PA L/HA Ir. Unt, Ir. _ Unot, Ir. __Unt, B Valua
A 608,475 362 7202 2.721b 120 1122 312 462a 38.7b 629a 350a S45b  0.027
) 599508 335 6.7 02 2521b 110 1028 45b 306a 8.4b 3628 6Sb 3348  0.118
c 412482 231 4.6 02 1731 75 700 1.4 369a 190 522a 1.7 445  0.009
D $99,508 400 8.0 02 30010 50 467 165b 458a 75b S06a 120b 4823  0.700

! TRV - Tree row volume determined by celculating linear feet of row space per acre (43,560 ft 2 = row width): multiplied by volums of spsce
occupled by the tree (tres height X tree width).
Dilute equivalent spray volume (GPA) determined by multiplying the total tree row volums per acre by factors for tree density (0.7 to 1.0
per 1000 cu M) and chemical type (40 to 100K; 70R for pesticides). Tres density factors used were 0.85 (Block A) and 0.80 (Block 8.C.D).

2 Rate based on Procure SOW 8.0 02/A and Polyram 80W 3.0 1b/A (400 goa dilute) and applfed with & Metters 36 fan airblast sprayer operated
at 2.5 mph (4.0 km/hr).

3 Determined by cbserving all leaves on each of 10 terminal shoots per tres (2 sempled trees per 3-5 replicated srea par block) collected from
the top (S~7 m) end bottom (1-3 m) of each tree on Jun 27-28, 1985. Means merked with the same letter are not significently different at
P=0.05 level. Statistical comparisons of means were mads within each tree position (upper and lower).
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Publication B. A. Jaffes, R. L. Shaffer andJ. W. Travis
Notfor PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
L. B. Forer
PDA Buresu of Plant Industry
Harrisburg, PA 17110

Apple (Malus domestica ‘Red Delicious’ spur type on MM106)
Dagoer nematode; Xiphinema americenum, Xiphinema rivesi
EVALUATION OF SDS 38697-5G FOR CONTROL OF DAGGER NEMATODES ON APPLE. Treatments were

applied April 24, 1984, except for the '8 + 8' treatment (Table 1) for which a second epplication was
made on October 4, 1984. For treatments receiving SDS 38697-56, an 80 ft 2 area around each tree
wes reked to 3~inch depth before and after application of the chemical. The trees were planted in 1976
inaloam (51% send, 28% silt, 218 clay, pH = 6.1, organic matter = 1.4%) at the PSU Fruit Leb in
Biglerville. The experimental design was a rendomized complete block ; there were three blocks with 8
single, four tree plot/treatment/block. The soil contained both X. americanum and X. rivesi. Nematodes
wera extracted by a combination of elutriation end Beermann funnel. All nemsticides significantly
suppressed nematode population densities ( Table 1). However, SDS 38697f50 sppeared to be more
effective then Vydate or Nemscur.

Taeble 1. Suppression of dagger nematodes by the nematicide SDS 38697-58 in an apple orcherd.

Xiphinema per 100 cc soil
Ireatment 1b ai/acre 3/19/84' 6/19/84 11/8/84 6/ 17/85 10/22/85

Control -- 7402 61a 368 178 23a

Nemacur 3 15 42a 19b 14b 3b 24a

Vydate L 6 45a 16b 9 2b 18a

SDS 38697-50 8 41a 2c Oc Oc 2b

SDS 38697-50 16 408 2c Oc 1b 1b

SDS 38697-50 8+8 398 Sbe Oc Oc ib
! Pretreatment

2 Each value is the mean of 3 replications, 4 trees per replication. Values followed by different
letter are significantly different at P=0.05 according to DMRT.
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Apple ( Malus domestica ‘Red Delicicus' and ‘Golden Delicious' on MM 106 rootstock)
Dagoer nematode: Xinhinema americanum, Xiphinema rivesi

EVALUATION OF UC 70480~ 106 FOR CONTROL OF DAGGER NEMATODES ON APPLE. Treatments
werse applied April 25, 1984. All plots (including cantrol) were reked to a 3-inch depth before
and after epplication of pesticide. The trees were planted in 1981 in a gravelly loam soil at the
PSU Fruit Leb in Arendtsville. The experimental design was a randomized complete block ; there
were eight blocks ( four per cultiver) with a single, one tree plot/treatment/block. Nematodes
were extracted by a combination of elutriation and Besrmann funnel. The soil contained both X,
gmericanum end X. rivesi. UC 70480- 106 suppressed dagger nematode numbers by about 508
when compared with the untreated ( but reked) control (Teble 1).

Teble 1. Effect of the nematicide UC 70480~ 100 on dagger nematode population density in en

apple orchard.

Rete —Xiphinema per 100 ccsofl
Irestment ! 1b ai/ecre 4/11/842 6/5/84 11/7/84
Control --- 4003 258 998
Nemacur 3 15 34a 168 40b
UC 70480- 106 5 458 13a 56b
UC 70480-100 10 348 13a 52b
UC 70480-100 20 288 158 62b

1 Treatments were epplied 25 April 1984. All plots were reked to a 3-inch depth before and after
spplication of material.

2 pretreatment

3 Meens in 8 column followed by a different letter ere significantly different (P=0.05) according
to DMRT.
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Not for Publication B. A. Jaffee, R. L. Sheffer and J. W. Travis
PSU Fruit Research Laboratory
Biglerville, PA 17307-0309
(717) 677-6116

Peach ( Prunus persica 'Biscoe', ‘Jersey Olo’, ‘Marqueen’, ‘Cresthaven’, ‘Redskin’)
Dagger Nematode; Xiphinema spp.

EVALUATION OF NEMACUR AND FURADAN FOR CONTROL OF DAGGER NEMATODES IN FIVE
COMMERCIAL PEACH ORCHARDS. Trees in five orchards (Table 1) planted in 1980 or 1981 were
untreated or trested in April of 1982, 1983, and 1984 with Nemacur 3E (15 1b ai/acre) or
Furaden 4F (10 1b ai/acre). Nematicides were sprayed onto the herbicide strip and were not
incorporated. Soil ssmples were collected several times per year and processed by glutristion -
Beermann funnel. The dagger nemstode counts in Table 2 represent the mean over the 3 years of
the experiment. The numbers of dagger nematodes were very low in orchard | and IV. These low
counts were expected in orchard | because it was the only erchard of the five that was fumigated.
However , orchard IV was not fumigated and the reason(s) for the low numbers is unknown.
Orchard |1 wes adjacent to orchard | and had low to moderate nematode numbers. Orchards {fandV
had relatively high numbers and neither Nemecur nor Furadan significantly reduced the numbers
of nematodes in these orchards. In the fall of 1984, eight shoots ( neither vertical nor horizontal)
per tree were measured and each tree was rated for canker and vigor. Again, neither Nemacur nor

Furadan affected shoot lengths, canker, or vigor ratings (data not shown).

Table 1. Charscteristics of five commercial orchards treated with Nemacur and Furadan for three

consecutive years.
% Soil Soil
Orchard County Yariety Fumigated Texture  Oraanic matter _pH

| Franklin Biscoe Yes Loam 1.4 5.9
] Franklin Jersey Glo No Loam 3.1 6.3
I Adams Marqueen No Loam 1.8 6.5
v Berks Cresthaven No Sandy-loem 2.6 5.8
Y York Redskin No Sendy-loam 1.4 6.8
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Table 2. The effect of Nemacur and Furadan on dagger nematodes in five commercia) peach

orchards. ! ')
i

Dagoer nematades per 100 cmS of soil

Orcherd
~ Treatment Rate (ai/ecre) ] 1 11} v oy 1
Control -- 28 122 S9% la 13 '_}
Nemacur 3t 151b lsb  9s Sla la 23a
Furadan 4F 101b 0Ob 4b 39a la 248 i
1 Treatments were applied in a randomized block design. Eech treatment was replicated S 7
times with S trees per replicate. Trestments were applied in April 1982, 1983, and 1984.
Meens in 8 colum followed by the same letter are not significantly different (DMRT, P = 0.0S).

3

The nematode numbers are the means of 7 sample periods from April 1982 to September 1984.
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CONTROL OF APPLE DISEASES WITH EXPERIMENTAL
FUNGICIDES IN 1985

E. 1. Zehr, G. W. Kirby, and D. H. Foster
Department of Plant Pathology and Physiology
Clemson University, Clemson, SC 29634-0377

Sprays of new fungicides were applied by handgun on 8-year-
old apple trees at the South Carolina Agricultural Experiment
Station, Clemson University, for control of scab, rust, and summer
diseases. Sprays were applied to runoff on single trees repli-
cated four times in a randomized complete block on 13 March
(silver tip - Difolatan treatments only), 25 March (half-inch
green), 2 April (pink), 11 April (bloom), 18 April (petal fall),
and on 3, 15, and 30 May; 13 and 16 June; 10 and 25 July; and 8
August. Insecticides, applied separately by airblast sprayer,
were dormant oil (13 March), phosphamidon 4 0z/100 gal on 4 April,
Penncap M 1' qt/100 gal on 23 April, 23 May, 25 June; Imidan 50W
1.0 1b/100 gal on 9 April, 8 May, 12 June, and 8 July; and Sevin
80W on 18 June and 8 July. Scab and rust on cluster leaves were
determined by examining 100 leaves per tree on 29 May; scab on
terminal leaves was determined from all leaves on 10 terminals per
tree on 22 August; and the remaining data were obtained from 100
fruits per tree on 28 August. Percentage fruit russet was
estimated from 25 fruits per tree on 28 August.

Rainfall was light to moderate early in the season (6.1 cm in
April, 9.5 cm in May, and 6.6 cm in June) but was heavy in July
and the first 3 weeks in August (24.7 and 15.9 cm, respectively).
Primary scab infections were relatively light, but late-season
diseases were severe. All treatments controlled scab, but the
8-m1 rate of DPX H-6573 was marginally effective late in the
season. All treatments controlled rust, but captan was somewhat
less effective than the others. Control of sooty blotch and fly
speck was excellent with treatments containing mancozeb; captan
was not very effective, and DPX H-6573 had no effect. DPX H-6573
seemed to. increase the amount of bitter rot. Fruit russet was’
severe in all treatments.



% scab

.3

Treatment and rate cluster terminal % sooty
per 100 gallons leaves leaves  fruit % rust blotch ¢ flyspeck % bitter rot % russet
Difolatan 80 DF 5 1b silver tip;
Captan 504 2 1b pink and : -
following sprays 0.0 2.8 1.0 6.5 13.8 40.0 1.2 24
Difolatan 80 DF 5 1b + 0il 1 gt
silver tip; Captan 50W 2 1b
pink and following sprays 0.0 3.0 0.2 5 '11.0 ~ 46.0 1.2 18
DPX H-6573 40EC 8 ml .0 14.2 0.0 . 100 100 29.0 24
DPX H-6573 40EC 12 ml .0 3.0 0.2 0.0 100 100 26.0 26
RH-3866 40W 1.25 0z; Dithane
M-45 80W 1.5 1b beginning :
3rd cover 0.0 4.5 1.0 0.0 8.5 2.0 1.0 25
RH-3866 40W 2.5 oz; Dithane
M-45 80W 1.5 1b beginning
3rd cover 0.0 2.5 0.2 0.0 4.5 0.0 0.0 27
RH-3866 40W 1.25 oz plus Dithane
M-45 2 T1b; M-45 1.5 1b beginning
3rd cover 0. 2.8 0.0 0.0 4.5 0.0 1.0 26
Topas 61W 1.0 1b 0 4.3 0.0 0.0 17.7 3.7 0.7 18
Bayleton 25W 1.5 oz plus Dithane
M-45 80W 2.0 1b; M-45 1.5 1b '
beginning 3rd cover 0. 2.5 0.2 0 7.2 0.0 1 28
Captan 50W 2.0 1b 0.2 4.0 - 0. 5.2 22.2 41.5 | 27
Check 8.0 96.2 9. 43.5 100 100 3 18
L.S.D. .05 2.6 6.7 4.9 9.4 14.2 10.6 14.5 N.S.
7 E E E E -,‘___3
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POSTPLANTING APPLICATIONS OF NEMATICIDES
ON PEACH FOR CONTROL_OF CRICONEMELLA XENOPLAX

- Eldon 1. Zehr
Department of Plant Pathology and Physiology
Clemson University, Clemson, SC 29631

An experiment to test the effectiveness of certain nematicides
as postplanting treatments to control Criconemella xenoplax on
peach began in 1979. An old peach orchard site at the Sandhill
Experiment Station, Elgin, SC, was fumigated with Telone II, 25
gpa in strips 9 feet wide centered on the tree row. Harvester
peach trees on Lovell rootstock were planted in February 1980.
The Telone II treatment controlled C. xenoplax in the orchard for
ca. 2 years after planting.

Ten postplanting treatments were applied beginning in November
1982 (Table 1). Soil samples collected just before treatment
showed that C. xenoplax was reestablished in all plots, although
populations were variable (Table 1). Each treatment consisted of
four replicates of four trees each in a randomized complete block.:
Nemacur at 10 1b a.i. per acre was applied once each year (autumn),
twice per year (spring and autumn), or once as a split application
(autumn). Telone II and Furadan were tested at two rates (20 and
30 gpa and 6 and 14 1b active per acre, respectively). Ridomil
plus CGA 12223 were applied in 1982; but because the treatment was
ineffective, SDS Biotech DS-38697 5G was substituted in spring,
1984, and in the fall 1984 for Mocap. Telone II was applied by
shank injection 4 inches deep and immediately sealed with a tree
hoe to reduce vapor loss into the air. Nemacur and Furadan were
applied via herbicide sprayer without incorporation. Mocap and DS
38697 were applied with a cyclone-type spreader and incorporated
1-2 inches deep. All treatments were applied in bands 8 feet wide
on both sides of the tree row. ,

After the November 1982 treatments, spring -treatments of
Nemacur were applied May 11, 1985 and April 19, 1984. All treat-
ments were renewed in late October or early November in 1983 and
1984 except for the substitutions noted above.

For the split application of Nemacur, 19 and 14 days separated
the treatments in 1982 and 1983, respectively. Soil was moist and
soil temperatures ranged between 57 and 68 F.

Annual applications of Nemacur were insufficient to reduce
nematode populations to an acceptable level whether applied once
or as a split application (Table 1). In the semi-annual treatment,
four applications were required to control the population. Telone
I1 was more effective for rapid reduction of --populations to
acceptable levels, but populations increased above threshold level
within 1 year. Furadan, Mocap, and the Ridomil-CGA 12223 treat-
ments were ineffective. DS 38697 at the 10-1b a.i. rate was
effective. Relative effectiveness of nematode  control was
reflected in tree mortality which was extensive in 1985. No tree
loss followed applications of DS 38697 (mortality shown in Table 1
preceded application of this material), and mortality was low in
Telone II-treated plots. Treatments did not significantly affect
tree growth., Results indicate that Telone II and DS 38697 probably
are superior to the Nemacur standard for controlling C. xenoplax
and peach tree short life. . .




——

Table 1. Control of Criconemella xenoplax following applications.of certain nematicides after planting in a B
peach orchard. =
: C. xenop]ax/lOOcm3 soil :
- 1982 1983 o . 1984 1985 ™
Treatment and - . — Dead Trees
rate per acre - 11/3 (Pi) 1/20 5/4 7/12 "10/21 2/16 - 5/14 8/13 7 10/29  per plot .
Telone II 20 gallons 140 75 16 28 71 - 16 97 182 68 .75
Telone II 30 gallons 350 65 39 37 . 43 44 17 120 59 .25 -
Nemacur 10 1b ai (fall) 232 141 89 - 83 . 188 98 118 171 - 82 1.75
Nemacur 10 1b ai
(fall and spring) 436 429 157 159 150 66 89 36 35 1.75
Nemacur 10 1b ai - ' ' ) ’ : )
(split appl. - fall) 120 91 38 65 208 71 63 93 77 3.0
Mocap 106 400 1b; DS-38697 ‘
(56 100 1b fall, 1984) 129 111 127 201 316 299 271 209 251 3.0 -
Ridomil 2E 1.0 gal plus ‘ o ‘ ' ,
CGA 12223 4E 1.5 gg] 141 180 91 79 465 283 -- -- -- .75
DS-38697 5G 200 1b -- -- -- -- -- -= 305 35 15
Furadan 4E 3.3 gal 112 109 38 260 100 317 314 222 59 0.5
Furadan 4E 1.5 gal 134 79 42 98 111 142 202 111 52 1.0
Check . 230 64 63 . 56 118 123 193 . 88 102 1.5
L.S.D. .05 . 196 195 99 170 214 153 99 116 - 1.54
Asubstituted for the Ridomil-CGA 12223 treatment on April 19, 1984.
.y 33 3 .3 3 -3 -3 .3 .3 _3 3 _ 3 _3 _3r 1 _3 3
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APPLE FUNGICIDE TESTING - 1985

J. G. Barrat
WVU Experiment Farm
Kearneysville, WV 25430

The following fungicides were applied to 7-year old Stayman 201/MM106
apple trees planted 20 x 20 feet: DPX H6573 (Nustar, DuPont) 8.87 ml/100
gallons, Dikar 2.0 1b/100 gallons, Topas 61M (Ciba-Geigy) 0.25 1b/100 gallons
triflorine (Funginex) 10.0 0z/100 gallons and no spray. The materials were
sprayed to drip run-off using a Myers V7710-5E02G hydraulic handgun sprayer
generating 175 psi and applied on the following dates: 4/19, 4/24, 5/10, 5/24,
6/7, 6/19, 7/30 and 8/15. Each treatment was replicated six times and random-
ized.

The data were taken from 50 leaves per tree, counting the number of infected
leaves and converting to percent infection per treatment. Foliar apple scab
data were taken on 7/16 and 8/29. Powdery mildew data were taken on 8/29.
Fruit infection data were taken at harvest time during the week of 9/30. The
data were recorded from 50 apples per tree and presented as percent infection.
Fruit finish ratings were based on a scale of 1-10 with 1 being poor and 10
excellent (Table 1).

Insecticide applications were made separately on a regular schedule with
a Swanson DA400 airblast sprayer at 80 gallons per acre and included the follow-
ing materials: Ambush, azinphosmethyl 50W, methomyl 1.8L and Carzol.

Table 1. Percent Foliar and Fruit Disease Incidence and Fruit Finish Ratings.

FOLIAGE FRUIT

Powdery Apple Fly Sooty  Fruit

Rate/ Apple Scab Mildew Scab Speck Blotch Finish

Materials 100 gal 7/16 8/29 8/29 9/30 (1-10)
DPX H6573 8.87 ml 2.6 0.66 8.0 0.33 1.33 0.33 8.3
Dikar 2.0 1b 2.32 6.66 5.3 0.5 0.0 0.0 6.6
Topas 61M 0.25 1b 7.2 6.32 13.2 0.0 0.66 0.0 8.16
Triflorine 10.0 oz 2.6 2.32 10.0 0.33 0.33 0.16 7.16
No Spray I 22.6 16.0 8.0 3.0 6.8 8.66 7.83
No Spray 11 30.0 27.2 13.6 2.66 5.16 4.66 8.66
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APPLE {Malus sylvestris ‘Delicious’, C. R. Drake
TGolden Delicious', 'Rome’, Department of Plant Pathology, Physiology and
‘Stayman') Weed Science
Sooty blotch; Gloeodes gomigena Virginia Polytechnic Institute and State
Fly speck; Microthyriella ru University
fruit rots; Fﬁxsaios?ora obtusa, Blacksburg, Virginia 24061

GlomerelTa cingulata and
Eotryospﬁaer?a dothidea

Apple scab; Venturia inaequalis

APPLE DISEASES AND THEIR CONTROL AT BLACKSBURG, VIRGINIA DURING 1985: Thirteen fungicides and
fungicide combinations were evaluated for disease control on 20-year-old semi-dwarf apple cultivars.
Two-tree plots replicated four times for each treatment, as well as the unsprayed check trees, were
used for the study. The fungicides were applied dilute (1X) with a John Bean conventional high-
pressure sprayer delivering 450 psi equipped with a single nozzle hand-gun. The insecticides were
applied with an AgTech Model 3002 low volume sprayer delivering 50 gal/A. Demeton 6EC (Systox) 15.0
oz/A concentrate was used in the early and full pink sprays for control of aphids. Azinphosmethyl
50W (Guthion) 1.5 1b/A concentrate was used as the standard insecticidal program. Treatments were
applied Apr 11, 18, 26; May 1, 9, 21; Jun 5, 20; Jul 3, 17 and Aug 5, 21 (Aug 21 was applied to 1/2
of trees in each treatment; see tables). Data were recorded May 9 through 23, Jun 12 through 19,
Jul 24 through 27, and Aug 27 through Sep 27.

Climatological conditions for high quality fruit production were the worst that I have recorded
for the 20-year-old orchard. The ambient temperature surrounding the orchard area was 16°F, night
of Apr 9-10 (tight cluster), but the temperature was maintained at 20°F within the orchard with a
Tropical Breeze wind machine (100 HP electrical motor with a 360° rotation). There was not a single
infection pericd from green-tip through chemical apple thinning in mid-May. Thus, apple leaf and
fruit scab and cedar apple and Quince rusts were absent. Minor terminal scab developed during the
later part of Jul, Aug and Sep as a result of heavy rains, and early morning fogs that frequently
remained until 11:00 a.m. (Tables 1, 2, 3, 4). As a result of the above average precipitation in
Jul, Aug and Sep and the intensive and extensive fogs, sooty blotch and fly speck were destructive
throughout the orchard (Tables 1, 2, 3, 4). Rubigan, as an all-season treatment, was the least
effective for sooty blotch and fly speck control (Tables 1, 2, 3, 4). The combination of Polyram
80W or Manzate 80W with Rubigan greatly improved sooty blotch and fly speck control. Funginex as an
all-season treatment was ineffective for sooty blotch and fly speck contrel, but a combination with
Polyram provided good protection. Reduced concentrations of Bayleton with reduced concentrations of
Topsin-M also were ineffective for sooty blotch and fly speck suppression with heavy disease
pressure. The data recorded from.the sterol inhibitor compounds supports the concept that they are
relatively ineffective for summer disease control when applied at the 14-day intervals. In relation
to the summer diseases there was considerable difference in disease control when the spray applica-
tions were discontinued 8/5/85 versus 8/21/85 (Tables 1, 2, 3, 4). As a whole, fruit finish was
good with all treatments of Delicious, Rome, and Stayman. There was some variability in fruit
russet of Golden Delicious (Table 1).



Table 1. % Golden Delicious fruit, leaves or terminals affected with:

last spray applied 8/5/85 last spray applied 8/21/85 4 Fruit
scab®’ sootygl flyzl scabg/ sootyg/ flygl area

fungicide and rate/100 ga‘l/ fruit leaves terminal blotch  speck rots¥  fruit leaves terminal blotch  speck rots3/ russeted

Rubigan 1€EC 6 oz + Multifilm ..... 0 0 0 100 86 20 0 0 0 58 42 10 10
X-77 .06%/A

Rubigan 1AS 6 oz + Multifilm ..... 0 0 0 84 86 2 0 0 0 82 94 4 12
X-77 .06%/A

Rubigan 1EC 6 o0z + Polyram 80W ... O 0 0 4 2 1 0 0 0 2 0 1 7
2.416 ai/A

Rubigan 1EC 6 oz + Manzate 80W ... O 0 0 8 4 1 0 0 0 4 2 2 12
1.6 1b ai/A

Topsin M 704 2.0 oz + Bayleton ... O 0 0 20 52 3 0 0 Q 18 16 2 11
50W 0.75 oz

702192 (Topsin M 4.5F) 2.5 02 + .. O 0 0 18 44 1 0 0 0 16 17 0 13
Bayleton 50K 0.75 oz

Dithane M-45 2.0 1b + Bayleton ... O o 3 6 4 o 0 V] 0 1 1 2 10

50W 0.5 oz through second cover
then reduce Dithane M-45 to 1.5
1b, except heavy rains use 2.0 1b
RH3866 40W 1.0 oz through second 0 0 0 4 6 1 0 0 0 0 0 1 12
cover then use Dithane M-45 as
treatment above
Baycor S50W 1.0 0z ai .......c..... 0 0 0 10 18 0 0 0 0 4 8 2 11
Baycor 50W 2.0 oz ai gal 72 hrs.. 0 0 0 12 19 1 0 0 0 2 14 1 11
post infection. Continue at no
closer than 10 days to petal
fall then 1.0 oz rest of season
Funginex 1.6EC 8.0 0z ........... 0 0 0 8 42 6 0 0 0 4 12 4
Funginex 1.6EC 8 o0z + Polyram ... 0 0 0 0 0 1 0 0 0 0 2 0
80W 1.0 1b to petal fall, then
Polyram 80W 2.0 1b rest of
season
Funginex 1.6EC 8 oz + Polyram ... 0 0 0 2 4 6 0 0 0 0 0 0 7
80W 1.0 1b 72 hr post scab
infection, treatments were not
made less than 7-day intervals
Check vevvivninnnnnnnnnes reeenaes 0 0 15 100 100 18 0 0 15 100 100 18 14

~ o

l/All rates are /100 gal except where designated facre (/A).

g/Scab data were recorded on 100 fruit/treatment/replicate, primary leaf scab infection on leaves of 10 shoots/tree/treatment/replicate and terminal
scab by examining the last 8 initiated leaves of 30 terminals/treatment/replicate.

2/Rots included black (Physalospora obtusa), bitter (Glomerella cingulata) and white (Botryosphaeria dothidea); rot, sooty blotch and fly speck
infections were determined by counting 100 fruit from each treatment and replicate.

5/Fruit russet was determined by examining 100 fruit/treatment/replicate.

39 .3 .3 _3 _3 _3d _3» _3 .3 _3 3} _3 _3 _3 _3 _3 _3 _3 __13
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Table 2. % Delicious fruit, leaves or terminals affected with:
last spray applied 8/5/85 last spray applied 8/21/85 % Fruit
2/ 3/ 3/ 27 3/ 3/
scab= sooty~ fiy= scab= sooty fly area
Fungicide and rate/100 gall/ fruit leaves termiual blotch speck rotsgl fruit leaves terminal blotch speck rotsgj russeted
Rubigan 1EC 6 oz + Multifilm ..... 0 0 0 18 12 0 0 0 0 64 62 0. 5
X-77 .06%/A
Rubigan 1AS 6 oz + Multifilm ..... 0 0 2 56 66 0 0 0 3 30 96 0 5
X-77 .06%/A
Rubigan 1EC 6 oz + Polyram 80W ... O 0 1 2 1 0 0 0 1 0 0 1 5
2.416 ai/A
Rubigan 1EC 6 oz + Manzate 80W ... O 0 0 2 0 0 0 0 (1] 0 0 0 5
1.6 1b ai/A
Topsin M 704 2.0 oz + Bayleton .. 0 0 0 4 24 3 0 0 1 8 8 0 5
50W 0.75 oz
102192 (Topsin M 4.5F) 2.50z ¢+ .. O ¢ 2 8 24 1 0 0 2 14 6 0 ]
Bayleton 504 0.75 oz
Dithane M-45 2.0 1b + Bayleton ... O 0 1 4 6 0 0 0 1 2 1 0 4

50W 0.5 oz through second cover
then reduce Dithane M-45 to 1.5
1b, except heavy rains use 2.0 1b
RH3866 40W 1.0 oz through second . 0O 0 2 8 ) 2 0 0 0 0 0 0 5
cover then use Dithane M-45 as
treatment above
Baycor 50W 1.0 0z af ....ecvu..e. 0 0 1 11 22 0 0 0
Baycor 50W 2.0 oz ai 72 hrs ..... 0 0 2 10 44 0 0 0
post infection. Continue at no
closer than 10 days to petal
fall then 1.0 oz rest of season
Funginex 1.6EC 8.0 0z ........... 0 0 3 21 33 ] 0 0 3 15 23 0 6
Funginex 1.6EC 8 oz + Polyram ... 0 0 0 4 4 0 0 0 0 2 1 0 5
80W 1.0 1b to petal fall, then
Polyram 80W 2.0 1b rest of
season
Funginex 1.6EC 8 oz + Polyram ... 0 0 0 2 14 0 0 0 1 2 4 0 5
80W 1.0 1b 72 hr post scab
infection, treatments were not
made less than 7-day intervals
Check .iiiveenirrerennecracenaanns 0 10 80 92 90 10 0 10 80 92 90 10 7

14 0 5
4 18 0 5

w o
E-

l-’All rates are /100 gal except where designated facre (/A).

g/Sczab data were recorded on 100 fruit/treatment/replicate, primary leaf scab infection on leaves of 10 shoots/tree/treatment/replicate and terminal
scab by examining the last 8 initiated leaves of 30 terminals/treatment/replicate,

2-/Rot.'.i included black (Physalospora obtusa), bitter (Glomerella cingulata) and white (Botryosphaeria dothidea); rot, sooty blotch and fly speck
infections were determined by counting 100 fruit from each treatment and replicate.

i/Fruit russet was determined by examining 100 fruit/treatment/replicate.



Table 3. % Rome fruit, leaves or terminals affected with:

last spray applied 8/5/85 last spray applied 8/21/85 % Fruit
scabZ sootygl f]ygl scabg/ sootyzl flygl area

Fungicide and rate/100 gall/ fruit leaves terminal blotch speck rotsgf fruit leaves terminal blotch speck rots§/ russeted

Rubigan 1EC 6 oz + Multifilm ..... 0 0 0 76 86 1 0 0 0 70 64 0 6
X-77 .06%/A

Rubigan 1AS 6 oz + Multifilm ..... O 0 5 90 67 3 0 0 1 76 86 4 6
X-77 .06%/A

Rubigan 1EC 6 oz + Polyram 804 ... O 0 1 6 6 1 0 0 0 6 6 1 5
2.416 ai/A

Rubigan 1EC 6 oz + Manzate 80M ... O 0 1 16 18 1 0 0 0 12 14 1 5
1.6 1b ai/A

Topsin M 70 2.0 oz + Bayleton ... O 0 0 18 46 1 0 0 0 7 14 0 5
50W 0.75 oz

702192 (Topsin M 4.5F) 2.5 oz + . 0 0 5 10 34 2 0 0 1 12 10 1 5
Bayleton 50W 0.75 oz

Dithane M-45 2.0 1b + Bayleton ... O 0 1 2 6 1 0 0 0 2 2 1 6

50W 0.5 oz through second cover
then reduce Dithane M-45 to 1.5
1b, except heavy rains use 2.0 1b
RH3866 40W 1.0 oz through second . 0 0 1 24 14 3 0 0 3 8 14 3 5
cover then use Dithane M-45 as
treatment above
Baycor 50W 1.0 oz a¥ ............ 0 0 0 14 24 1 0 0 1 10 12 1 5
Baycor 50W 2.0 0z ai 72 hrs ..... 0 0 l 10 19 0 0 0 1 10 14 0. 5
post infection. Continue at no
closer than 10 days to petal
fall then 1.0 oz rest of season

Funginex 1.6€C 8.0 oz ........... 0 0 5 19 29 0 0 0 1 0 8 0 6
Funginex 1.6E£C 8 oz + Polyram ... 0 0 0 4 . b )| 0 0 0 2 2 0 6
80W 1.0 1b to petal fall, then
Polyram 80W 2.0 1b rest of
season
Funginex 1.6EC 8 oz + Polyram ... 0 0 4 11 21 3 0 0 2 7 12 0 6
80W 1.0 1b 72 hr post scab
infection, treatments were not
made less than 7-day intervals
Check vvvveiiinnrreronennnennnsns . 0 11 100 100 78 17 ] 11 100 100 78 17 8

l’All rates are /100 gal except where designated facre (/A).

g’St:.ab data were recorded on 100 fruit/treatment/replicate, primary leaf scab infection on leaves of 10 shoots/tree/treatment/replicate and terminal
scab by examining the last 8 initiated leaves of 30 terminals/treatment/replicate.

3/ . < .
='Rots included black (Physalospora obtusa), bitter (Glomerella cingulata) and white (Botryosphaeria dothidea); rot, sooty blotch and
infections were determined by counting T00 fruit from each treatment and replicate. ! ' y fly speck

ﬂ’Fruit russet was determined by examining 100 fruit/treatment/replicate.
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Table 4. % Stayman fruit, leaves or terminals affected with:
last spray applied 8/5/85 last spray applied 8/21/85 % Fruit
7] 3/ 27 7
scab- sooty™ fly= scab=’ sooty: fly area
Fungicide and rate/100 ga\l/ fruit leaves terminal blotch speck rotsél fruit leaves terminal blotch speck rotséj russeted
Rubigan 1EC 6 oz + Multifilm ..... 0 0 5 86 48 3 0 0 0 73 39 1 6
X-77 .06%/A
Rubigan 1AS 6 oz + Multifilm ..... 0 0 1 83 81 3 0 0 0 7 76 2 6
x-77 .06%/A .
Rubigan 1EC 6 oz + Polyram 80W ... 0 0 1 10 4 4 0 0 0 3 2 1 5
2.416 ai/A
Rubigan 1EC 6 oz + Manzate BOW ... O 0 1 14 17 1 0 0 0 7 5 1 6
1.6 1b ai/A
Topsin M 70W 2.0 oz + Bayleton ... O 0 0 24 36 3 0 0 5 16 32 0 6
508 0.75 oz
702192 (Topsin M 4.5F) 2.50z ¢+ .. O 0 7 26 38 2 0 0 1 20 24 0 6
Bayleton 50 0.75 oz
Dithane M-45 2.0 1b + Bayleton ... O 1 ) 8 10 3 0 1] 2 3 4 1 5

50W 0.5 oz through second cover
then reduce Dithane M-45 to 1.5
ib, except heavy rains use 2.0 1b
RH3866 40W 1.0 oz through second . O 0 1 34 20 2 0 0 1 24 14 0 6
cover then use Dithane M-45 as
treatment above
Baycor S0W 1.0 0z ai .......... .. 0 - - - - - - - - - - - -
Baycor 50M 2.0 oz ai 72 hrs ..... 0 0 3 18 20 }} 0 1 3 19 14 0 6
post infection. Continue at no
closer than 10 days to petal
fall then 1.0 oz rest of season
Funginex 1.6EC 8.0 0z ........... 0 0 3 23 43
Funginex 1.6EC 8 oz + Polyram ... 0 0 0 6 4
80W 1.0 1b to petal fall, then
Polyram 80W 2.0 1b rest of
season
Funginex 1.6EC 8 oz + Polyram ... 0 - - - - - - - - - - - -
80W 1.0 1b 72 hr post scab
infection, treatments were not
made less than 7-day intervals
Check ........ ceaees teessarersans 0 9 89 100 100 19 0 g 89 100 100 19 11

(=
o
(-]
o
N
~
o
(54

Y rates are /100 gal except where designated /acre (/7).

g/Scab data were recorded on 100 fruit/treatment/replicate, primary Yeaf scab infection on leaves of 10 shoots/tree/treatment/replicate and terminal
scab by examining the last 8 initiated leaves of 30 terminals/treatment/replicate.

é/Rots included black (Physalospora obtusa), bitter (Glomerella cinqulata) and white {Botryosphaeria dothidea); rot, sooty blotch and fly speck
infections were determined by counting 100 fruit from each treatment and replicate.

4/ ¢ruit russet was determined by examining 100 fruit/treatment/replicate.



APPLE (Malus sylvestris 'Delicious®, C. R. Drake
olden Delicious', 'Rome', Department of Plant Pathology, Physiology and
‘Stayman') Weed Science
Apple scab; Venturia inaequalis Virginia Polytechnic Institute and State
University

Blacksburg, VA 24061

SUSCEPTIBILITY OF RED OELICIOUS SPORTS AT BLACKSBURG, VA: Red Delicious is the number one
apple cultivar in the United States. There are many mutants (frequently referred to as "sports",
“strains”, "bud mutations", etc.) within the Red Delicious cultivar. For better understanding and
simplicity, however, the mutants will be referred to as “sports" in this paper. In general, the
promotion of sports and super sports (super sport, a mutation from another sport) in nursery
catalogues have become so numerous that growers are confused as to what sport to grow in relation to
profitability. According to the USDA Handbook 291, “Entitled Losses in Agricalture 1965", apple
scab 1s the most destructive disease of apple with an annual loss of approximately 4 percent. Since
Red Delicious is the number one apple cultivar in the United States, it is important to gain some
knowledge concerning the susceptibility of the varigus "sports" to apple scab. I have established
34 “sports” of Red Delicious in a semi-high and high-density orchard at Blacksburg, VA.

Red Delicious Sports

Starkrimson Atwood Spur Starkspur Supreme Nured Spur
Starkspur Ultrared Improved Ryan Red Starkspur Compact Early Bright
Topred Oregon Spur Rose Red Bright-in-Early
Redspur Oregon Spur II House Spur Eariy Red One
Red Chief (both strains) Scarlet Spur Chelan Apex

Miller Sturdy Spur Nured Royal Red Queen Dana

Red Prince Spured Royal Prime Red

Silver Spur Classic Red Spur Prime Red

Hardispur Ace Starking Ful Red

A1l “sports” were established on clonal rootstocks (MM-111, MM-106, M-26 and M-7A). The trees range
in age from 6 to 20 years depending on establishment date, and with at least S trees/"sport".

Apple scab susceptibility data were recorded on each of the Delicious “sports" and replicates
starting with the second year after establishment. A}l Delicious "sports” were treated with a
minimum threshold level of effectiveness of a standard protectant fungicide (mancozeb, polyram or
captan) for an average of climatological conditions. Thus, the trees were in some apple scab stress
when the climatological conditions favorable for scab development exceeded the average. The same
protectant fungicide was used on all "sports” for any one given season.

Scab susceptibility data were recorded for the reaction of the "sports” from five to nineteen
growing seasons depending on establishment data. Although five growing seasons constituted a
relatively short period of time for a study of this nature, there were as many as ten situations,
during any five-year period, that the climatological-conditions favorable for scab stress exceeded
the average requirement for infection. Thus, scab infection did occur, Although scab infections
occurred on all of the "sports”, it was not any more or less severe than on Starkrimson the standard
(the oldest "sport" in the orchard). There were differences in severity or extent of scab develop-
ment with the various replicates of a given sport, but they were site related (low areas with high
humidity) rather than susceptibility. When trees from the various "sport" series were used as
unsprayed checks with average scab pressure there was no difference in disease development. Even
with severe scab development pressure there were no more lesions per leaf on one "sport” than of
another. In summary, those characteristics of the Red Delicious cultivar that mutated to some more
desirable character (spur, color, stripe, tipey fruit, better maturity, less water-core, etc.)
evidently has not changed the susceptibility to apple scab from that of the standard, Starkrimson.
Thus, when recommended sprays are applied at the correct time and concentration to any of the sports
mentioned in this paper one may expect as good control of scab as that obtained with the standard.
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PEACH LEAF CURL CONTROL TRIALS - 1985

J. G. Barrat
WVU Experiment Farm
Kearneysville, WV 25430

Bravo 500 (SDS Biotech Corp.) and ferbam 76W were compared for the
control of peach leaf curl. Both materials were applied at a dilute rate
of 300 gallons per acre and a concentrate rate of 80 gallons per acre with
a Swanson DA400 airblast sprayer traveling at 1.7 miles per hour.

The materials were applied to two plots. The first plot consisted
of two mini-blocks of 36 trees each of 5-year old Redhaven peach trees using
three trees per replicate and each trial replicated three times. The re-
plicates were randomized. The second plot consisted of 64 trees in four
rows of 15-year old Redskin peach trees using 8 adjacent trees for each
trial as single tree replicates to accommodate spray applications.

The peach trees were subject to -11°F with 25 to 30 mile per hour winds
on January 21 which caused all peach fruit buds to be killed and also elimin-
ated additional testing for brown rot blossom blight and peach scab control.

The sprays were applied at budbreak on March 26, and the data taken
on May 9. Peach leaf curl symptoms were meager and considerably delayed
in their appearance.

Table 1. Materials, Rates and Number of Leaves per Tree with Symptoms of
Peach Leaf Curl.

REDHAVEN REDSKIN
No. Infections/ Infections/
Applications : Trees Tree Trees Tree
Dilute Bravo 500 4.5 pt/A 9 0.22 7 0.14
Concentrate Bravo 500 4.5 pt/A 8 0.00 9 2.44
Dilute Bravo 500 6.0 pt/A 9 0.44 7 2.57
Concentrate Bravo 500 6.0 pt/A 9 0.11 7 1.87
Dilute ferbam 76W 6.0 1lb/A 9 0.33 8 2.00
Concentrate ferbam 76W 6.0 1b/A 9 0.44 8 2.12
Check, No Spray 9 0.22 7 22.42
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NOT FOR PUBLICATION Henry W. Hogmire, Jr. and
Table 1 Walid Kaakeh
WVU Experiment Farm
P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

PEACH: Prunus persicae, 'Blake'
Green peach aphid (GPA): Myzus persicae (Sulzer)

PEACH, GREEN PEACH APHID CONTROL, 1985: Insecticides were applied to
five single-tree replications of 6-year-old trees in a randomized block design.
Sprays were applied to runoff on 18 April (approximately petal fall stage) with
a Myers V7710-5E02G hydraulic sprayer equipped with a handgun and operated at
a pressure of 200 1b/in?. Treatment effectiveness was determined on 21 May by
counting the number of GPA colonies found on each tree.

Pyrethroid insecticides (Pounce, Pydrin, MO 070616, Spur) and MAT 5927
provided excellent control of GPA. Most GPA colonies were found in leaf
clusters around the trunk region.

No. Treatment and rate/100 gal (1b ai) GPA Colonies/Tree?
1 Lannate 1.8L 474 ml (0.23) 7.4 ab
2 Orthene 758 242 g (0.4) 7.8 ab
3 Pounce 3.2EC 60 ml (0.05) 2.4 be
4 Pydrin 2.4EC 80 ml (0.05) 1.6 ¢
5 MO 070616 1.9EC 25 ml (.0125) 4.0 be
6 Spur 22EW 96 ml (0.05) 1.2 ¢
7  MAT 5927 50W 140 g (0.15) 1.8 be
8 Check Unsprayed 25.8 a

8Means in a given column followed by the same letter are not significantly
different (P - 0.05), by LSD. Data were transformed to log10 (X + 1) for
analysis.



NOT FOR PUBLICATION Henry W. Hogmire, Jr. and
Table 2 Larry Crim
WVU Experiment Farm
P. 0. Box 303
Kearneysville, WV 25430
(304) 267-4712

APPLE: Malus domestica Borkh., 'Red Chief Delicious’
European red mite (ERM): Panonychus ulmi (Koch)

APPLE, SAVEY EVALUATION, 1985: Testing was conducted at Twin Ridge
Orchards in Shenandoah Junction, WV under a DuPont Experimental Use Permit.
Treatments were applied on 15 April (pink) by DuPont to approximately one-third
ha plots of 11 and 12-year-old trees with a Tifone 3-point hitch airblast
sprayer delivering 991 1/ha at a travel speed of 3.22 k/hr. Because of a high
mite population, the check was treated with a handgun application of Vydate 2L
at 947 ml per 100 gallons of water on 27 May. Treatment effectiveness was
determined by sampling 25 leaves from the periphery of each of 4 trees, remov-
ing mites with a mite-brushing machine and counting active stages with a
binocular microscope.

Savey provided excellent mite control for 10% weeks. All rates of
application were equally effective.

Mean No. ERM/Leaf?

Treatment and ratefacre (1b ai) 7 May 22 May 6 June 27 June
Savey 50WP 99 g (0.11) .04 b .06 b .04 b 1.46 b
Savey 50WP 149 g (0.16) .04 b .20 b ~-12b 2.14 b
Savey 50WP 198 g (0.22) 02 b 0b 02 b 1.22 b
Savey S50WP 149 g (0.16) + 0b .06 b 020 2.64 b
Vydate 2L 710 ml (0.38)

Checkb Unsprayed .95 a 27.02 a .4.68 a 21.05 a

8Means in a given column followed by the same letter are not significantly
different (P = 0.05), by LSD.

bedate 2L handgun application at 947 ml1/100 gallon on 27 May.
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Table 3 continued
Time of a Mean No. ERM/Leafb
No. Treatment and rate/100 gal (1lb ai) Application 29 May 18 June 1 July 18 July®
7 Danitol 2.4EC 160 ml (0.1) PF, 7/5 1b 1.9 be 6.4 ab 1.7 bc
8 Check Unsprayed 2.0 a 5.4 a 11.0 a 28.0 a
Time of ERM/Leaf SP/3 Min ERM/Leaf SP/3 Min
No. Treatment and rate/100 gal (1b ai) Application 29 July 12 August
1 Apollo 50SC 30 ml (0.03) TC, 7/5 .6 c 3.0 be .04 b .6 b
2 Apollo 50SC 30 ml (0.03) P .7 ¢ 3.0 be 1 b .8 b
Apollo 50SC 15 ml (0.015) +
Carzol 925P 57 g (0.12) 7/5
3 Apollo 50SC 30 ml (0.03) PF 4 oc 3.4 bc .1 b .2b
Apollo 50SC 15 ml (0.015) 7/5
4L  Savey 50WP 28 g (0.03) P 2 ¢ 1.2 ¢ .02 b 4 b
Savey SOWP 14 g (0.015) 7/5
5 Savey 50WP 57 g (0.06) P 0c 1.0 ¢ 0 b .8 b
Savey SOWP 28 g (0.03) 7/5
6 Carzol 92SP 113 .g (0.24) PF, 7/5 3.3b 8.2 ab .02 b .6 b
7 Danitol 2.4EC 160 ml (0.1) PF, 7/5 11.7 a 4.8 abc 3.8 a 3.4 a
8 Check Unsprayed 5.6 b 14.8 a .06 b .2 b

a

TC = Tight Cluster (4/8), P = Pink (4/13), PF = Petal Fall (4/26).

bMeans in a given column followed by the same letter are not significantly different (P = 0.05), by LSD.

®Data were transformed to log10 (X + 1) for analysis.
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Table

APPLE:

APPLE, ACARICIDE EVALUATION, 1985:
trees in a randomized block design.

3

Malus domestica Borkh., 'Triple Red Delicious'

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

Predator of mites (SP): Stethorus punctum (LeConte)

Henry W. Hogmire, Jr. and
Larry Crim

WVU Experiment Farm

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

Acaricides were applied to five single-tree replications of 6-year-old
The first application was made at either the tight cluster (8 April), pink

(13 April) or petal fall (26 April) stage, depending upon treatment (see table below). All treatments received

a second application on 5 July.

handgun and operated at a pressure of 200 1b/in<.
from the periphery of each tree (100/treatment), removing mites with a mite-brushing machine and counting active

stages with a binocular microscope.

Sprays were applied with a Myers V7710-5E02G hydraulic sprayer equipped with a
Treatment effectiveness was determined by sampling 20 leaves

No significant difference in mite control was found between Apollo 50SC and Savey 50WP following an early
season application, however, Savey 50WP provided a greater reduction in mites following a summer application. A
summer application of Danitol 2.4EC resulted in a mite resurgence following an initial mite reduction.

Time of a Mean No. ERM/Leafb
No. Treatment and rate/100 gal (1b ai) Application 29 May 18 June 1 July 18 July®©
1 Apollo 50SC 30 ml (0.03) TC, 7/5 .5 b 2.7 be 5.2 ab 2.2 b
2 Apollo 508C 30 ml (0.03) P .7 b 2.6 be 8.9 ab 2.2 b
Apollo 50SC 15 ml (0.015) +
Carzol 928P 57 g (0.12) 7/5
3 Apollo 50SC 30 ml (0.03) PF .1b .8 ¢ 2.8b 2.2 b
Apollo 50SC 15 ml (0.015) 7/5
4 Savey S0WP 28 g (0.03) P 3b 1.2 be 3.0b .7 c
Savey S50WP l4 g (0.015) 7/5
5 Savey 50WP 57 g (0.06) P .3b 1.7 be 5.3 ab .6 ¢
Savey 50WP 28 g (0.03) 7/5
6 Carzol 92SP 113 g (0.24) PF, 7/5 4 b 3.5 ab 9.7 a 2.8 b
A s Y oy 3 a1 .y 3 & % > 3.3} 1 % _ 1 _31 _13
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Table 4 Larry Crim

WVU Experiment Farm

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

APPLE: Malus domestica Borkh., 'Rome Beauty'
European red mite (ERM): Panonychus ulmi (Koch)
Predator of mites (SP): Stethorus punctum (LeConte)

APPLE, SUMMER ACARICIDE EVALUATION, 1985: Acaricides were applied to single row plots of 32-year-old trees
on 26 June. Application was with a Swanson DA400PTO24 airblast sprayer delivering 935 1l/ha at a travel speed of
3.86 k/hr. Treatment effect on European red mite was determined by sampling 20 leaves from the periphery of each
of five trees, removing mites with a mite-brushing machine and counting active stages with a binocular microscope.
The effect of acaricides on Stethorus punctum was evaluated by counting the number of adult and larval stages
observed during a 3-minute period while walking around the tree periphery.

The only significant difference in mite control between Apollo 50SC and Savey 50WP occurred on 22 July when a
higher mite population was recorded in the Apollo 50SC treatment. The larval stage of Stethorus Punctum increased
in abundance following application of Apollo 50SC and Savey 50WP.

25 June 5 July 22 July
SP/3 Min. ‘ SP/3 Min. SP/3 Min.
No. Treatment and rate/acre (1lb ai) ERM/Leaf Adults Larvae ERM/Leaf Adults Larvae ERM/Leaf Adults Larvae
1 Kelthane 4F 1420 m1  (1.5) 17.3 a 20.2 a 21.4 a 4.1 b 11.2 a 7.2 b .04 b 0.8 a 0 a
2 Apollo 50SC 118 m1 (.125) 14.6 a 10.4 b 15.2 a 9.1 ab 10.4 a 23.2 a 24 a 1.2 a 0 a
3 Savey 50WP 113 g (.125) 24.2 a 7.6 b 18.4 a 13.6 a 8.2 a 31.4 a .02 b 0.2 a 0 a

Means in a given column followed by the same letter are not significantly different (P = 0.05), by LSD.



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

APPLE: Malus domestica Borkh., 'Rome Beauty'
Apple Aphid (AA): Aphis pomi DeGeer
European red mite (ERM): Panonychus ulmi (Koch)
Predator of mites (SP): Stethorus punctum (LeConte)
Spotted tentiform leafminer (STLM): Phyllonorycter blancardella (Fabr.)
White apple leafhopper (WALH): Typhlocyba pomaria McAtee
Codling moth (CM): Cydia pomonella (Linnaeus)
San Jose scale (SJS): Quadraspidiotus perniciosus (Comstock)
Tufted apple budmoth (TABM): Platynota idaeusalis (Walker)

APPLE, INSECTICIDE EVALUATION, 1985: Insecticides were applied to four
single~-tree plots of 33-year-old trees in a randomized block design. Appli-
cations were made with a Swanson DA40OPT024 airblast sprayer which traveled
at 3.86 k/hr and delivered 2805 1/ha at the delayed dormant and pre-pink
stages, and 935 1/ha for the remainder of the season. Dates of application
were 8 Apr. [delayed dormant (DD)], 13 Apr. [pre-pink (PP)], 6 May [petal fall
(PF)], 20 May [first cover (1C)]), 3 June [second cover (2C)], 17 June [third
cover (3C)]}, 3 July [fourth cover (4C)], 17 July [fifth cover (5C)], 1l and
2 Aug. [sixth cover (6C)], 21 Aug. [seventh cover (7C)], 3 Sep. [eighth cover
(8C)). Other materials applied separately to all treatments were Benlate,
Captan, Dikar, Dithane M-45, Dithane Z-78, Solubor, Streptomycin and Topsin-
M. Treatment effectiveness was determined for apple aphid by counting the
number of infested leaves on 10 top terminals and the number of aphids/most
infested leaf/terminal for each tree. Effect of treatments on European red
mite was determined 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. Treatment effect on Stethorus punctum was determined
by counting the number of adults and larvae observed during a 3-minute period
on the periphery of the test trees. Control of spotted tentiform leafminer
was evaluated by counting the number of mines observed in 5 minutes while
walking around the periphery of each tree. The effect of treatments on white
apple leafhopper was determined by counting the number of nymphs found on 25
leaves selected from the periphery of each tree. Treatment effectiveness on
fruit feeding insects was determined by scoring for injury 400 apples per
treatment (100/replication) plus all fallen apples sampled on 24 Sep.

Excellent control of apple aphid was provided by Danitol, Penncap-M +
Thiodan and MAT 5927. Lorsban, Danitol and Spur were very effective in
suppressing European red mites. Spur, at the higher rate, prevented a
Stethorus punctum response in July. Danitol and Penncap-M were excellent,
while UC27BF24 was poor, in the control of all fruit feeding insects. Lorsban
provided excellent control of San Jose scale, Pest pressure was moderate to
heavy throughout the season. No phytotoxicity was observed.
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Table 5 29 May 24 June
able Time of AA infested AA/most-infested AA infested AA/most-infested
No. Treatment and rate/acre (lb ai) Application leaves/term. leaf/term. leaves/term.  leaf/term.
1 Lorsban 4E 1420 ml (1.50) DD 0.2 b-e 3.6 c-f 6.9 cd 67.3 ab
Lorsban 50W 908 g (1.0) +
Lannate 1.8L 710 ml (0.34) PF
Lorsban 50W 908 g (1.0) 1C-8C
2 Orthene 75S 606 g (1.0) PP,PF 0.1 e 0.2 fg 2.9 efg 16.1 cd
Danitol 2.4EC 632 ml (0.4) 1C-8C
3 Danitol 2.4EC 632 ml (0.4) PP-8C Oe 0g l.7 g 9.4 d
4  Ambush 2E 284 ml (0.15) PP,PF 0.2 de 2.5 d-g 4.6 de 81.2 a
Guthion 50W 680 g (0.75) 1¢,4C,5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2C,3¢C,6C,7C,8C
5 Spur 22EW 228 m1  (0.12) PP,PF,2C,3C, 0.2 cde 1.3 efg 3.7 e 35.0 abc
6C,7C,8C
Guthion 50W 680 g (0.75) 1c¢,4C,5C
6 Spur 22EW 342 ml (0.18) PP,PF,2C,3C, 0.3 b-e 3.3 ¢-f 3.3 ef 21.3 bed
6C,7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
7 MO 070616 1.9EC 50 ml (.025) PP,PF,8C 0.2 b-e 3.0 d-g 3.1 efg 51.2 ab
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +

Penncap-M 2F 710 ml (0.37) 2¢,3¢C,6C,7C



Table 5 continued 29 May 24 June

Time of AA infested AA/most-infested AA infested AA/most-—infested
No. Treatment and rate/acre (1b ai) Application leaves/term. leaf/term. leaves/term. leaf/term.
8 MO 070616 1.9EC 100 m1 (0.05) PP,PF,8C 0.4 b~e 1.6 d-g 3.1 ef 38.7 ab
Guthion 50W 680 g (0.75) 1¢,4¢C,5C
Lannate 1.8L 710 m1 (0.34) +
Penncap-M 2F 710 m1  (0.37) 2¢,3¢,6C,7C
9 F4999 15SC 152 m1 (0.05) PF,2C,3C,6C, 0.7 ab 9.9 ab 10.4 abc 66.9 a
7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
10 F4999 15SC 304 m1 (0.1) PF,2C, 3C,6C, 1.1 a 16.2 a 12.1 ab 33.7 abce
7¢C,8¢C
Guthion 50W 680 g (0.75) 1¢,4¢C,5C
11 Pounce 3.2EC 178 m1 (0.15) PP,PF 0.2 de 1.4 d-g¢ 1.9 fg 13.1 d
Penncap-M 2F 710 m1  (0.37) +
Thiodan 50W 680 g (0.75) 1c-8C
12 Pounce 3.2EC 178 m1 (0.15) PP,PF 0.5 a-d 5.1 bed 8.5 be 37.7 ab
Penncap-M 2F 1420 m1  (0.74) 1C-8C
13 UC27BF24 50W 454 ¢ (0.5) PP-8C 0.5 a-d 4.7 b-e 9.0 abe 51.8 ab
14  MAT 5927 S0W 568 g (0.63)  PP,I1C 0.1 e 0.4 fg 3.3 ef 51.0 ab
Guthion 50W 680 g (0.75) PF,1C,4C,5C
Guthion 50W 680 g (0.75) +
Lannate 1.8L 710 m¥ (0.34) 2¢,3¢,6C,7¢C,8C
15 Check Unsprayed 1.1 abc 10.6 abc 14.2 a 57.8 ab

Means in a given column followed by the same letter are not significantly different (P = 0.05), by LSD.
Data were transformed to log10 (X + 1) for analysis.
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Table 6
Time of ERM/Leaf SP/3 Min ERM/Leaf SP/3 Min
No. Treatment and rate/acre (lb ai) Application 10 June 14 June 8 July 11 July
1 Lorsban 4E 1420 m1  (1.50) DD 5.3 def 0.3 ¢ 7.5d l%.3 d
Lorsban 50W 908 g (1.0) +
Lannate 1.8L 710 m1 (0.34) PF
Lorsban 50W 908 g (1.0) 1C-8C
2 Orthene 758 606 g (1.0) PP,PF 0.1 £ 0c 0.2 e Oe
Danitol 2.4EC 632 ml (0.4) 1C-8C
3 Danitol 2.4EC 632 ml (0.4) PP-8C 0.1 ¢ 0c 0.1 e 0Oe
4 Ambush 2E 284 ml (0.15) PP,PF 32.0 abc 0.8 ¢ 46.4 abc 60.5 ab
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2¢,3¢,6C,7C,8C
5 Spur 22EW 228 ml (0.12) PP,PF,2C, 3C, 13.5 cde 0.5 ¢ 33.4 be 19.8 cd
6C,7C;8C
Guthion 50W 680 ¢ (0.75) 1C,4C,5C
6 Spur 22EW 342 ml (0.18) PP,PF,2C,3C, 2.5 ef 0c 24.5 ¢ 1.3 e
6C,7C,8C
Guthion 50W 680 g (0.75) 1c,4C,5¢C
7 MO 070616 1.9EC 50 ml (.025) PP,PF,8C 112.9 ab 0c 72.4 a 38.8 abc
Guthion 50W 680 ¢ (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +

Penncap-M 2F 710 m1  (0.37) 2¢,3C,6C,7C



Table 6 continued

Time of ERM/Leaf SP/3 Min ERM/Leaf SP/3 Min
No. Treatment and rate/acre (1b ai) Application 10 June 14 June 8 July 11 July
8 MO 070616 1.9EC 100 ml1  (0.05) PP,PF,8C 62.1 ab 0.5 ¢ 65.3 ab 18.5 cd
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2¢,3C,6C,7C
9 F4999 15SC 152 ml (0.05) PF,2C,3C,6C, 38.8 ab 2.5 be 77.8 a 59.0 ab
7C,8C
Guthion 50W 680 g  (0.75)  1C,4C,5C
10 F4999 15SC 304 ml (0.1) PF,2C,3C,6C, 109.0 a 10.0 a 56.9 ab 32.0 a-d
7C,8C
Guthion 50W 680 g (0.75) 1¢,4cC,5¢C
11 Pounce 3.2EC 178 ml (0.15) PP,PF 117.9 a 8.8 a 47.5 abe 62.5 ab
Penncap-M 2F 710 m1  (0.37) +
Thiodan 50W 680 g (0.75) 1c-8C
12 Pounce 3.2EC 178 ml (0.15) PP,PF 117.5 a 7.5 ab 35.6 abc 68.3 a
Penncap-M 2F 1420 ml (0.74) 1C-8C
13 UC27BF24 50W 454 g (0.5) PP-8C 74.8 bed 6.8 be 29.3 be 25.3 bed
14 MAT 5927 50W 568 g (0.63) PP,1C 46.0 abe 1.0 ¢ 52.5 abe 70.3 a
Guthion 50W 680 g (0.75) PF,1C,4C,5C
Guthion 50W 680 g (0.75) +
Lannate 1.8L 710 ml (0.34) 2¢,3C,6C,7C,8C
15 Check Unsprayed 41.8 ab 13.8 a 45.3 abc 33.0 abc

Means in a given column followed by the same letter are not significantly different (P = 0.05), by LSD.
Data were transformed to log10 (X + 1) for analysis.
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Table 7 continued Time of ERM/Leaf  SP/3 Min  STLM Mines/5 Min  WALH/25 Leaves
No. Treatment and rate/acre (1b ai) Application 6 August 8 August 14 August 23 August

8 MO 070616 1.9EC 100 ml (0.05) PP,PF,8C 0.6 c-f 3.3 abc 12.8 be 0a4d
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 m1  (0.34) +
Penncap-M 2F 710 ml1 (0.37) 2¢,3¢,6C,7C
9 F4999 15SC 152 m1 (0.05) PF,2C, 3C,6C, 1.3 be 1.0 bed 9.3 be 3.5 be
7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5¢C
10  F4999 15SC 304 ml1 (0.1) PF,2C,3C,6C, 0.8 cde 4.0 ab 17.0 ab 21.3 a
7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
11  Pounce 3.2EC 178 m1 (0.15) PP,PF 0.4 e-h 3.0 abe 14.8 ab 0d
Penncap-M 2F 710 m1  (0.37) +
Thiodan 50W 680 g (0.75) 1c-8C
12 Pounce 3.2EC 178 ml1 (0.15) PP,PF 0.4 e-h 1.8 a-d 17.0 ab 2.5 b
Penncap-M 2F 1420 m1 (0.74) 1c-8C
13 UC27BF24 50W 454 g (0.5) PP-8C 0.5 d-h 6.0 a 38.8 a 0d
14  MAT 5927 50W 568 g (0.63) PP,1C 0.6 c-g 1.3 bed 17.5 be 0d
Guthion 50W 680 g (0.75) PF,1C,4C,5C
Guthion 50W 680 g (0.75) +
Lannate 1.8L 710 m1  (0.34) 2¢,3c,6C,7¢C,8C
15 Check Unsprayed 0.1 fgh 3.5 abc 55.0 a 11.0 a

Means in a given column followed by the same letter are not significantly different ¢ =

Data were transformed to log10 (X + 1) for analysis.

0.05), by LSD.
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WALH/25 Leaves

Table 7 Time of ERM/Leaf  SP/3 Min  STLM Mines/5 Min
No. Treatment and rate/acre (lb ai) Application 6 August 8 August 14 August 23 August
1 Lorsban 4E 1420 ml (1.50) DD 0.1 gh 0.8 bed 16.3 ab 5.0b
Lorsban 50W 908 g (1.0) +
Lannate 1.8L 710 ml (0.34) PF
Lorsban 50W 908 g (1.0) 1C-8C
2 Orthene 758 606 g (1.0) PP,PF 0Oh 0d 15.3 abc 0.3 cd
Danitol 2.4EC 632 ml  (0.4)  1C-8C
3 Danitol 2.4EC 632 ml (0.4) PP-8C Oh 0d 3.8 ¢ 04d
4 Ambush 2E 284 ml (0.15) PP,PF 0.2 e~h 0d 15.3 abc 0d
Guthion 50W 680 g (0.75) 1¢C,4C,5C
Lannate 1.8L 710 m1 (0.34) +
Penncap-M 2F 710 ml (0.37) 2¢,3¢,6C,7C,8C
5 Spur 22EW 228 ml (0.12) PP,PF,2C,3C, 2.5 b 0.5 cd 22.5 ab 0d
6C,7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5¢C
6 Spur 22EW 342 ml (0.18) PP,PF,2C,3C, 4.1 a 0.8 bed 26.5 ab 0d
6C,7C,8C
Guthion 50W 680 g  (0.75) 1C,4C,5C
7 MO 070616 1.9EC 50 ml (.025) PP,PF,8C 1.3 bed 4.5 ab 7.8 be 0d
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2GC,3C,6C,7C
31 3 3 3 3 3y 3.3 _3 .3 % 3 3 .1 __3 _.1 (3
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Table 8 9 .
. Time of 7% INJURY BY: -
No. Treatment and rate/acre (1b ai) Application cM? sJs? TABM % CLEAN®
1 Lorsban 4E 1420 ml (1.50) DD 4.9 cd l.1 g 8.0 b 88.5 ab
Lorsban 50W 908 g (1.0) +
Lannate 1.8L 710 ml (0.34) PF
Lorsban 50W 908 g (1.0) 1C-8C
2 Orthene 758 606 g (1.0) PP,PF 1.0 ef 3.8 efg 1.9 ef 92.3 a
Danitol 2.4EC 632 ml (0.4) 1C-8C
3 Danitol 2.4EC 632 ml (0.4) PP-8C 2.3 def 6.0 d-g 1.2 £ 91.1 a
4 Ambush 2E 284 ml (0.15) PP,PF 1.2 def 7.2 c~-f 4.1 b-f 88.2 ab
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2¢,3¢,6C,7C,8C
5 Spur 22EW 228 ml (0.12) PP,PF,2C,3C, 2.9 def 15.2 bed 7.7 b 77.6 be
6C,7¢C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
6 Spur 22EW 342 ml (0.18) PP,PF,2C,3C, 3.2 cde 16.2 bed 4.4 b-e 79.6 abe
6C,7C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
7 MO 070616 1.9EC 50 ml (.025) PP,PF,8C 1.3 def 8.5 c-f 4.4 b-e 88.4 ab
Guthion 50W 680 g (0.75) 1C,4C,5C
Lannate 1.8L 710 wl (0.34) +

Penncap-M 2F 710 ml (0.37) 2C,3C,6C,7C
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Table 8 continued

% INJURY BY:

Time of

No. Treatment and ratir/acre (lb ai) Application cM? sJs? TABMb % CLEAN®
8 MO 070616 1.9EC 100 ml (0.05) PP,PF,8C 1.7 def 12.5 cde 2.6 def 83.8 ab
Guthion 50W 680 g (0.75) 1C,4C,5¢C
Lannate 1.8L 710 ml (0.34) +
Penncap-M 2F 710 ml (0.37) 2¢,3C,6C,7C
9 F4999 15SC 152 ml (0.05) PF,2C,3C,6C, 1.6 def 18.0 be 7.2 be 77.7 be
7C,8C
Guthion 50W 680 g (0.75) 1c,4cC,5C
10 F4999 15SC 304 ml (0.1) PF,2C,3C,6C, 4,0 cd 26.6 b 8.9 b 67.3 ¢
7¢C,8C
Guthion 50W 680 g (0.75) 1C,4C,5C
11 Pounce 3.2EC 178 ml (0.15) PP,PF 2.73 def 9.5 c-£ 5.9 bed 83.8 ab
Penncap-M 2F 710 ml (0.37) +
Thiodan 50W 680 g (0.75) 1C-8C
12 Pounce 3.2EC 178 ml (0.15) PP,PF 0.9 £ 3.3 fg 3.0 c-f 92.8 a
Penncap-M 2F 1420 ml (0.74) 1Cc-8C
13 UC27BF24 50W 454 g (0.5) PP-8C 25.2 b 13.4 bed 25.8 a 47.2 d
14 MAT 5927 50W 568 g (0.63) PP,1C 1.8 def 4.5 fg 7.8 bed 88.3 ab
Guthion 50W 680 g (0.75) PF,1C,4C,5C
Guthion 50W 680 g (0.75) +
Lannate 1.8L 710 ml (0.34) 2¢,3C,6C,7C,8C
15 Check Unsprayed 50.6 a 45.3 a 31.9 a 16.0 e

Means in a given column followed by the same letter are not significantly different (P = 0.05), by LSD.

a . ,
Data were transformed to arcsinV x for analysis.

bData were transformed to log10 (X + 1) for analysis.

cAnalysis was run on the raw data.
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EVALUATION OF COPAC E FOR FIRE BLIGHT CONTROL - 1985

J. G. Barrat T. van der Zwet
WVU Experiment Farm Appalachian Fruit Research Station
Kearneysville, WV 25430 Kearneysville, WV 25430

Eleven treatments were applied to 5-year old Rome Beauty apple trees for

fire blight control at four stages of fruit bud development: dormant 4/3, tight
cluster 4/15, pink 4/17 and petal fall 4/29. Three trees per replicate and
three randomized replicates were used per treatment. The materials were applied
with a Myers 47710-5E02G hydraulic handgun sprayer generating 200 psi and spray-
ed to drip run-off.

(1)
(2)
(3)
(4)
(5)
(6)

The materials, rates and time of application were:

Copac E (BASF) 2.0 liters/acre dormant, pink and petal fall.

Copac E 3.0 l/acre dormant, pink and petal fall.

Copac E 4.0 1/acre dormant, pink and petal fall.

2.25 1/acre dormant, followed by Copac SE 2.25 l/acre tight cluster.

E
E

Copac E 1.0 1l/acre dormant, followed by Copac SE 1.0 l/acre tight cluster.
Copac E
E

Copac E 3.5 1/acre dormant, followed by Copac SE 3.5 l/acre tight cluster.

(7) Copac E 3.0 1/acre dormant, followed by Copac SE 3.0 l/acre tight cluster

(8)

(9

(10)

and Copac SE 2.25 1/acre pink.

Streptomycin sulfate 21.2% (Agri-mycin 17, Pfizer) 1.2 lb/acre dormant,
pink and petal fall.

Bordeaux mixture (bluestone or copper sulfate 25.2% Cu plus 325 mesh hydrat-
ed agricultural spray lime) 8-8-100 dormant followed by Bordeaux mixture
1-3-100 in pink and petal fall.

Tribasic Copper 53% Cu (4.0 1lb Cu plus 8.0 1b 325 mesh hydrated agricultural
spray lime) dormant followed by Tribasic Copper 53% Cu 0.5 1b plus 3.0
1b lime per 100 gallons pink and petal fall.

Due to the inconsistency of fire blight occurrence in previous years,

the trees were sprayed with a bacterial suspension of Erwinia amylovora with
10,000 spores/ml with a 3-gallon handpump sprayer on 4/21 to induce fire blight
infection.

Standard pesticides for fungus diseases, insects and mites were applied

separately and included: Dikar, benomyl 50W, mancozeb 80W, Ambush, azinphos-
methyl 50W, methomyl 1.8L and Carzol.

Due to excessive fire blight development, the experiment was terminated

on 6/7 with an application of Streptomycin at 2.0 1lb/acre.

Results

The data were recorded by counting the number of strikes per tree and

replicates shortly after blossom cluster infections began to appear on 5/14
and as the infections began to coalesce on 6/6. The data were consolidated
and presented in Table 1. There was no significant difference between any



of the treatments on May 14.

-2-

By June 6, trees sprayed with Streptomycin, Bordeaux

mixture or tribasic copper + lime showed considerably fewer strikes per tree
than all treatments (Nos. l-7) sprayed with various formulations of Copac E

or SE.

However, the higher rates of Copac E formulations gave control signifi-

cantly equal to Streptomycin, Bordeaux mixture and tribasic copper plus lime.

Table 1.

Strikes per Tree.

Treatment, Rate, Time of Application and Average Number of Fire Blight

Time of Fire Blight Strikes Per Tree
Materials and Rates Applications 5/14 6/6
1. Copac E, 2.0 liters/acre D, P, PF 2.6 a 110.7 abc
2. Copac E, 3.0 1l/acre D, P, PF 1.5 a 61.8 cde
3. Copac E, 4.0 1/acre D, P, PF 1.6 a 57.0 cde
4~ Copac E, 1.0 1l/acre, D
+ Copac SE, 1.0 l/acre TC 1.5 a 155.6 a
5. Copac E. 2.25 1l/acre D
+ Copac SE, 2.25 l/acre TC 0.6 a 74.5 bcde
6. Copac E, 3.5 1l/acre, D
+ Copac SE, 3.5 l/acre TC 1.2 a 101.7 abc
7. Copac E, 3.0 1l/acre D
+ Copac SE 3.0 1l/acre TC
+ Copac SE 2.25 1/acre P 2.3 a 133.7 ab
8. Streptomycin sulfate,
1.2 1b/acre D, P, PF 1.0 a 15.7 e
9. Bordeaux mixture 8-8-100, D
+ Bordeaux mixture 1-3-100 P, PF 0.8 a 18.3 de
10. Tribasic Copper, 4.0 1b/100 gal,
+ 325 mesh lime, 8.0 1b/100 gal, D
+ Trib. Cu, 0.5 1b/100 gal
+ 325 mesh lime, 3.0 1b/100 gal P, PF 2.2 a 26.3 de
11. No Spray - 2.8 a 90.0 abcd
D Dormant P Pink

PF = Petal Fall TC

Tight Cluster
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STUDIES ON FIRE BLIGHT CONTROL
ON 33-YEAR OLD ROME BEAUTY APPLE TREES - 1985

J. G. Barrat, WVU Experiment Farm, Kearneysville, WV 25430

T. van der Zwet, J. C. Walter and D. S. Wydoski, USDA Appalachian Fruit Research
Station, Kearneysville, WV 25430.

Chemical sprays for fire blight control were continued in Block Z in 1985.
Block Z consists of 1l rows with 70 trees per row of 33-year old Rome Beauty
apple trees. In 1985, only the alternate rows 2, 4, 6, 8 and 10 were used for
chemical treatment for fire blight control. Fungus diseases, insects and mite
control only were maintained in rows 1, 3, 5, 7, 9 and 11. Each row used was
divided into 10 sections of 7 trees each permitting 5 replications for each
treatment and 10 treatments per row. Data were taken on the center 5 trees in
each 7-tree replicate. The materials were applied with a Swanson DA400 airblast
sprayer at 100 psi, traveling at 2.4 mph and delivering 300 gallons per acre.

The experimental design was to test Bordeaux mixture and streptomycin at
various times to determine their effectiveness for fire blight control. The
sequence of material application is given in Table 1. A pink application was
not applied due to machinery breakdown. Regular pesticide control materials

included: Cyprex, Dikar, Funginex, captan 50W, azinphosmethyl 50W, methomyl
1.8L, Carzol and Ambush.

RESULTS

The data were collected on May 21, July 15 and September 19 by counting
the number of fire blight strikes from each side of the tree to a height of 10
feet and, with the aid of a 19-foot high hydraladder, from 10 feet to the top
of the tree. The data were consolidated to give the number of fire blight
strikes per tree and are shown in Table 1. The high number of strikes per tree
in July was due to the numerous, individual blossom strikes, whereas by September
many of these infections had coalesced.

Even though no significant difference was obtained between any of the
treatments on the 3 dates, Treatment 9 (2 Bordeaux mixture and 4 streptomycin
sprays) has shown the lowest number of strikes per tree on each‘'date. Under
the severe blossom blight conditions experienced this year, these data indicate
that with only 2 sprays prior to bloom and 1 spray during bloom, Bordeaux mixture
and streptomycin were necessary to control blight. We feel that only 1 full
bloom spray of streptomycin at 300 gallon/acre (Treatment 8) was insufficient
to give better control. Also, Bordeaux mixture may be more effective if applied
at 400 gallons/acre in these dense canopy trees.



Table 1.

~—

Evaluation of Bordeaux mixture and streptomycin for fire blight
control in 33-year old Rome Beauty apple trees - 1985.

Treatment Application Blight Strikes/Tree
Number Chemicals Dates® May 21  July 15 Sept 19
1. Check, no spray 21.8 66.8 35.4
2. Bordeaux (8-~-8-100) 4/5 16.8 68.5 32.8
3. Bordeaux (8-8-100) 4/5 23.9 64.5 33.6
Bordeaux (1-3-100) 4/15
4, Bordeaux (8-8-100) 4/5 15.0 49.6 25.4
Bordeaux (1-3-100) 4/15, 4/25
5. Bordeaux (1-3-100) 4/15, 4/25 19.2 57.5 27.8
6. Bordeaux (8-8-100) 4/5 21.5 60.1 29.1
Streptomycin 4/25, 5/6
(1.2 1b/acre)
7. Streptomycin 4/25, 5/6 18.9 64.4 29.0
(1.2 1b/acre)
8. Streptomycin 4/15, 4/25, 22.1 58.5 36.8
(1.2 1b/acre) 5/14
9. Bordeaux (8-8-100) 4/5 13.8 47.1 19.8
Bordeaux (1-3-100) 4/15
Streptomycin 4/25, 5/14,
(1.2 1b/acre) 5/29, 6/10
10. Bordeaux (8-8-100) 4/5 17.5 52.0 26.1
Streptomycin 4/15, 4/25,
(1.2 1b/acre) 5/14
Dates*: 4/5 = Green tip, 4/15 = Tight cluster, 4/25 = Full bloom,
5/6 = Petal fall, 5/14 = First cover, 5/29 = Second cover,
6/10 = Third cover
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Assessment of Blackberry Psyllid Damage on the Thornless
Blackberry in Eastern West Virginia

C. Stuart
Research Assistant, West Virginia University
F. Takeda
Research Horticulturist
USDA-ARS, Appalachian Fruit Research Station, Kearneysville, WV

Semi-erect thornless blackberry is a relatively new bramble crop for
the eastern United States. It is a source of quality fruit for both the
processing and fresh market industries. A number of cultivars with high
productivity and vigorous growth are currently available for commercial
production. Several aspects of their production, physiology, diseases,
insect biology, and, in particular, reproductive biology and winter-
hardiness have been studied. However, since this is a new crop, not all
of the pest problems have been identified.

Blackberry psyllid, Trioza tripunctata Fitch, has been considered a
minor pest in recent years; however, in the 1920's it was quite
troublesome in the northeast, particularly in New Jersey. Damage by
blackberry psyllid appears as stunting and malformation of canes,
apparently caused by adults feeding early in the season. There is one
generation per year, and oviposition occurs in spring. Nymphs feed on
blackberry until maturity in fall, and adults migrate to coniferous
evergreen trees to overwinter. It is not known whether they overwinter
on any broadleaf evergreens. (Peterson, 1923). The purpose of this study
was to assess the extent of blackberry psyllid damage on eastern
thornless blackberry.

Assessments were made in 1985 in field plots established in 1983 at
the Appalachian Fruit Research Station, Kearneysville, WV, on clay loam
soil with ‘'Dirksen Thornless', 'Black Satin', 'Hull Thornless' and
'Thornfree' cultivars. Plots were arranged in a randomized complete
block design with 8 plants per plot and 5 replications per cultivar.
Planting distance between rows and plants was 3.6 x 2.4 m. Plants were
trained onto a 3-wire vertical trellis or a 6-wire open "v" trellis,
Canes were manually positioned to give good separation between primocanes
and floricanes. Orip irrigation was applied when necessary.

Evaluations were conducted during August by recording total numbers
of canes in each experimental unit and the number of primocanes that had
malformed, stunted shoots and curled leaves. In addition, inspections of
wild blackberries and potential over-wintering sites of J. tripunctata
were made on and near the Station.

Approximately 1/3 of the primocanes in the experimental field were
damaged by T. tripunctata. There was no significant difference in damage
among the 4 thornless blackberry cultivars (Table 1). Damage occurred
throughout the research plots in an aggregated pattern, indicating that
insects migrated into the plot. In all plots, some plants were heavily
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infested while adjacent plants were undamaged. Distribution of damage
differed significantly among geogresphic quadrants (Table 2) and was
higher in the quadrants nearest to residential and industrial areas
landscaped with evergreens.

The primocanes affected by psyllid feeding were stunted, twisted and
deformed to the extent that they camnot provide fruiting laterals for
next season and will have to be pruned out. The removal of damaged canes
could result in a potential loss of one-third of next year's crop.

Wild blackberry plants in hedgerows at various locations on the
station ground and thornless blackberries in a nearby PYO farm were
examined. Psyllid damage was not as severe on wild plants.as on the
cultivated varieties. Most of the damage to wild blackberry was in the
form of cupped, twisted leaves and slightly shortened internodes.

In November 1985, various evergreens on and off the Station were
sampled for adult psyllids by the beating method. Only a few isolated
individuals were found on the Station's ornamental spruces and none on
the yews, junipers and boxwood. Large populations were found in spruces
in residential and industrial landscapes ca. 400 to 800 m away. Adjacent
woods and pastures with wild evergreens may also provide overwintering
sites for psyllids.

Currently, there are no published spray recommendations for
blackberry psyllid, although some northeastern specialists recommend a
bloom spray of Malathion. However, there is no actual information on the
time of return migration from evergreens to blackberry, which may occur
over several weeks. Complicating the matter further is the fact that
most eastern thornless blackberry cultivars bloom over periods of 3-5
weeks. Additional information on winter hosts, migration stimuli and
distance traveled is needed in order to formulate an effective pest

management program.
Literature Cited:

Peterson, Alvah. 1923. The Blackberry Psyllid, Trioza tripunctata Fitch.
New Jersey Agric. Exper. Stat. Bull. 378. 32 pp.
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Table 1. Percentdge of thornless blackberry canes damaged
by blackberry psyllid, Trioza tripunctata in eastern West
vVirginia in 1985.

Cultivar % Damaged Canes S.E.
Black Satin 42,0 NS 32.3
Hull Thornless 35.1 33.1
Dirksen 34.7 ) 34,2
Thornfree 35,2 40.7

NS = Not significantly different within column at alpha=0.05
using DMR test.

Table 2. Geographic distribution of blackberry
psyllid (Trioza tripunctata) damage on thornless
blackberry at Appalachian Fruit Research Station in 1985.

Quadrant ¥ Damaged Canes
Southeast 49,9 A
Northeast 38.5 AB
Northwest 35.6 AB
Southwest 27.6 B

Means followed by different letters are significantly
different at alpha=0.05.
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Georgia Rabbiteye Blueberry Insect Survey

Dan Horton, Extension Entomology Department, UGA, Athens, GA
Jerry Payne and Ann Amis, USDA, ARS, Byron, GA
Willie Chance, Cooperative Extension Service, Clinch County, GA

Rabbiteye blueberries, Vaccinium ashei Reade, are native to
south Georgia, north Florida and southeast Alabama (Shoemaker
1978). There are roughly 2700 acres of blueberries, almost all V.
ashei in Georgia (Crassweller 1983), Insects are not regarded as
serious pests of rabbiteye berries. Current Georgila
recommendations do not advocate prophylactic insecticide use. This
survey, begun in 1985 is to our knowledge the first systematic
effort to examine the insects associated with rabbiteye
blueberries. Our first year's efforts have allowed for judgements
on pest potential, tentative action thresholds, establishment of
rudimentary scouting procedures and for a single chemical test.

Observations, mostly by Amis, were made on 45 occasions in 13
counties. Not surprisingly some of the pests we observed are
previously documented as problems in highbush berries. The
cranberry fruitworm, Acrobasis vaccinii Riley, was found in almost
all plantings, Infestations that appeared to be severe enough to
reduce yield were found in southeast, central and north Georgia.
Apparently threatening infestations may have been more uniform in
southeast Georgia. 1Infestations appeared to be inititated in 3-6
week period from late bloom to around 4 weeks after petal fall.

Damaging infestations normally began in our earliest variety,
Climax. Growers are now being encouraged to scout berries by
closely examining fruit clusters. Initial infestations may be
observed as slightly over pin size holes with frass. More mature
infested berries will begin to color prematurely. Advanced

infestations will have feeding damage, webbing and frass through
virtually all the berries in a cluster.

Other arthropods observed were termites, tortricid leafrollers,
leaffooted bugs, Oberea myops stem borers and a range of omnivorous
leaf feeding geomethrid and notodontid caterpillars. The yellow
necked caterpillar, Datana ministra was most common. Oberea borers

and Japanese beetles were the most noteworthy pests in north
Georgia.

Insecticide use was observed on several farms and a single
replicated test was conducted. Malathion, at 1 1b. ai, gave good
control of fruitworms that were in their 2-3rd berries. Yield
response was limited. This seemed attributed to insufficient
replications (3X's) and perhaps more importantly to drought that
appeared to render berries lost to fruitworm insignificant.
Commercial treatments observed appeared to be worthwhile when a

damaging infestation was caught early. Timing is quite obviously
very important,
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Blueberry Yield
Irma Dean and Dave Walters
Clinch County, Georgia 1985

Climax TIf blue
Malathion, 1 1b af @ Malathion, 1 1b ai @
Control PF & P2 wk Control PF & PF+2 wk
1st 3.2 1b/plant 2.8 1b/plant 1.5 1b/plant 1.6 1b/plant
harvest 2
0.28 1b/ft 2 0.26 1b/ft? 0.17 1b/£t2 0.22 1b/ft
2nd 2.1 1b/plant 1.8 1b/plant 0.3 1b/plant 0.2 1b/plant
harvest 2
0.18 1b/ft? 0.29 1b/ft** 0.03 1b/ft? 0.02 1b/ft
(P=0.05)
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Occurrence and Effect of Ambrosia Beetles
on Peach Trees in South Carolina

Joe Kovach
and
Clyde S. Gorsuch
Department of Entomology
Clemson University
Clemson, SC 29634-0365

Introduction

Ambrosia beetles were first positively identified as attacking
peach trees in March, 1982 in Florence County, South Carolina.
Numerous second leaf trees were in a weak or dying state with
sawdust-like frass strands protruding 2 to 4 cm from holes in the
lenticels. These holes were caused by Xylosandrus crassiusculus.
Some trees were dead from the ground up, while others were putting
out new leaves and producing large amounts of gum from entry holes.
In most cases, the gumming trees overcame the beetle attack and
survived.

This paper reports the results of a three year study: 1) to
identify what species of ambrosia beetles actually infest peach
wood, 2) to determine the seasonal distribution of the two most
common ambrosia beetles collected in South Carolina, Xyleborinus
saxeseni and Xylosandrus crassiusculus, and 3) to determine the
effect of ambrosia beetles on peach tree growth.

Materials and Methods

To provide data on the number of species actually infesting
peach trees, infested peach wood was either dissected or held in
the laboratory. Polystyrene vials (7 dram) with 1 cm openings cut
in the caps were fastened with staples over individual holes to act
as emergence cages since ambrosia beetle progeny exit the tree via
parental entrance holes.

Vaned window traps baited with 75% ethanol were used to
determine seasonal distribution of X. saxeseni and X.
crassiusculus. The traps were hung in trees 1 to 2 m above the
ground in 16 peach-producing counties during 1983-1985. Trap
collection bottles were replaced every 7-14 d from mid-February to
mid-November and taken to the laboratory for beetle determination.

To study the effect of ambrosia beetles on peach tree growth,
2mm diameter holes were drilled to the center of second and third
leaf peach trees at different densities and times to simulate
mechanical injury due to beetle tunneling. Fifty holes were
drilled in the spring (24 April) and fall (20 November) and 100
holes drilled in the fall in the trunks of 30 peach trees. These
dates were selected to correspond to population peaks of X.

saxeseni and X. crassiusculus. Three growth parameters were
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measured throughout the growing season to determine the influence
of this mechanical injury on tree growth. They were primary growth
(average number of leaves/shoot from three shoots/tree), secondary
growth (trunk circumference) and yield (flower buds/cm). All data
were analyzed statistically and means separated using least square
analysis (P = 0.05).

Results

Six species of ambrosia beetles actually infested peach wood.
They were Xyleborinus saxeseni, Xylosandrus crassiusculus,
Ambrosiodmus rubricollis, A. tachygraphus, Xyleborus dispar, and
Monarthrum fasciatum.

X. saxeseni was the most numerous ambrosia beetle collected
comprising over 90% of the total trapped population. This species
is multivoltine with four to five generations a year in South
Carolina (Fig. 1). Females begin emerging from trees during the
first or second week of March when high temperatures for two
consecutive days exceed 70°F. Subsequent emergence peaks occur
every 57 days until November.

X. crassiusculus was first recorded in the continential United
States from Dorchester County, South Carolina in 1974. During 1983
and 1984 a total of 739 beetles was collected. In 1985, 1,712
beetles were trapped and it appears this species is on the increase
in South Carolina. X. crassiusculus is univoltine with peak
emergence occurring in early March (Fig. 2). Over 50% of the
population was trapped before 1 April in South Carolina.

Table 1. Effect of drilling 2 mm diameter holes on peach tree
growth.*

Treatment 1° Growth 2° Growth Yield
Circumference Flowers/cm

(cm) Shoot

Control 29.8 a 4.48 a 0.32 a

50 holes (24 April 1985) 38.1b 5.98 b 0.25 a

50 holes (20 Nov. 1984) 31.7 a 6.42 ¢ 0.31 a

100 holes (20 Nov. 1984) 28.3 a 6.47 d 0.21 a

* means followed by the same letter are not significantly
different (P = 0.05), LSD.
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The drilling of 50 holes in the spring had a stimulatory
influence on vegetative growth of young peach trees resulting in
more leaves/shoot than control trees. Table 1 shows the results of
drilling holes in peach trees. Peach trees with holes drilled in
the spring or fall had greater secondary growth than control trees.
Greatest secondary growth occurred in trees drilled with 100 noles.
Yield in terms of flowers/cm was not affected by drilling up to a
100 holes in the trunk of peach trees.

Discussion

If drilling holes in peach trees actually simulates ambrosia
beetle excavation, than this mechanical injury varies with time of
attack and density. A hundred ambrosia beetles attacking a young
peach tree in the fall would not affect vegetative growth the
following season, but secondary growth would increase. This
increase in secondary growth is probably due to callus tissue
formation. Damage caused by 50 ambrosia beetles in the spring may
produce an overcompensatory reaction by the tree resulting in
increased vegetative growth. Yield of young healthy peach trees
would not be influenced by an attack of up to 100 ambrosia beetles.

Conclusion

The results of this study show that ambrosia beetles are
present throughout the year in South Carolina peach orchards but
only six species actually infest peach wood. Late winter and early
spring are times of peak emergence. It appears that the mechanical
injury caused by up to a hundred ambrosia beetle tunnelling into a
young healthy peach tree is minimal.
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APPLE (Malus sylvestris 'Golden Delicious', K. S. Yoder, A. E. Cochran II,
'Red Delicious', 'Rome Beauty' J. R. Warren, N. H. Gray,
Powdery mildew; Podosphaera leucotricha C. M. Schmidt
Fruit finish V. P. I. and State University

Winchester Fruit Research Laboratory

2500 Valley Avenue

Winchester, Virginia 22601
EVALUATION OF EXPERIMENTAL FUNGICIDES ON THREE APPLE CULTIVARS, 1985: Sixteen
fungicide treatments were evaluated for disease control and fruit finish on a
13-yr-old block of semi-dwarf trees planted in groups with one tree of each
cultivar per g?oup. The test was conducted in a randomized block design with
four replicate groups per treatment. Treatments were applied as dilute sprays
to the runoff point with a single-nozzle handgun at 35 kg/cm® (500 psi) as
follows: 19 Apr (Rome, open cluster-pink); lst through 7th covers respectively:
7 May, 24 May, 7 Jun, 21 Jun, 11 Jul, 25 Jul, 8 Aug. Maintenance sprays applied
separately included Guthion 50W, Lannate L, Lorsban 50W, and Kelthane 4F.

With very limited rainfall during several long periods throughout the
season, wet weather disease pressure was very light. Although overwintering
mildew inoculum in the test block was relatively light, weather conditions
during late April and early May were quite favorable for mildew development,
resulting in a test with moderate mildew pressure. All treatments gave signifi-
cant control compared to untreated trees, with Ro 15-1297 providing the best
control. Dikar, Benlate + Manzate, and XE-779 (through 2nd cover) were among
the weakest mildew treatments. Although some treatments provided significantly
more or less opalescence or russet than others, none were significantly dif-

ferent from untreated fruit.



Table 1. Evaluation of experimental fungicides, three
apple cultivars

Rate/ 1 Mildew, Rome Beauty.2
Treatment 100 gal Timing % leaves % _area
No fungicide —-— == teeees 37.4 ¢ 6.0 c
DPX H6573 4OEC 7.8 ml Pink-5th C... 7.8 ab 1.8 ab
DPX H6573 40OEC 11.8 ml Pink-7th C... 11l.4 ab 2.1 ab
DPX H6573 40EC 11.8 ml Pink-2nd C
DPX 965-50 50W + 2.0 oz + 3rd-5th C
Manzate 200 80W 1.0 1b «v. 8.6 ab 1.5 ab
Benlate 50W + 2 oz + Pink-5th C
Manzate 200 80W 12 oz ees 12,6 b 2.1 ab
RH-3866 40W + 1.25 oz +
Dithane M-45 80W 1.5 1b Pink-2nd C
RH-3866 40W 2.5 oz Pink-2nd C
Dithane M-45 80W 1.5 1b 3rd-5th C ... 6.6 ab 1.5 ab
RH-3866 40W 2.5 oz 1st-2nd C
Dithane M-45 80W 1.5 1b 3rd-5th C ... 7.0 ab 1.4 ab
Bayleton 50W + 0.5 oz + Pink-5th C
Dithane M-45 80W 1.5 1b .o 6.1 ab 1.4 ab
Funginex 1.6E + 8 f1 oz + Pink-5th C
Polyram 80W 1.0 1b oo 9.7 ab 1.7 ab
Ro 15-1297 4E + 1.0 fl1 oz + Pink-5th C
Polyram 80W 1.5 1b cee 3.5 a 0.9 a
XE-779 25W + 5.7 g + Pink-5th C
Captan 50W 1.0 1b eoe 8.3 ab 1.8 ab
XE-779 25W 5.7 g Pink-2nd C
UBI-A 815 50W 3.0 oz Pink-3rd C
Dithane M-45 80W 1.5 1b 4th-5th € ... 11.3 ab 2.4 b
UBI-A 815 50W 2.0 oz Pink-3rd C
Dithane M-45 80W 1.5 1b 4th-5th C ... 10.2 ab 2.0 ab
Dikar 76.7W 2.0 1b Pink-5th C... 12.3 b 2.2 ab

Mean separation by Duncan's Multiple Range Test (p = 0.05).

lFormulat:ed product per 100 gal dilute.

to runoff at 500 psi.

Applied by handgun

2Averages of 10 terminal shoots from each of four replications

8 Jul.
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Table 2. Fruit finish effects of experimental fungicides, three apple cultivars
Rate/ Russet rating** Opalescence**

Treatment 100 gal Timing G.Del. R.Del. Rome R.Del. Rome

No fungicide —— —_—— e 2.14 a 1,69 ab 1.48 ab 1.42 abc 1.32 ab

DPX H6573 40QEC 7.8 ml Pink-5th C.. 2.25 a 1.57 ab 1.23 ab 1.33 abc 1.4l ab

DPX H6573 40QEC 11.8 ml Pink-7th C.. 1.89 a 1.33 ab 1.17 ab 0.63 a 1.58 ab

DPX H6573 40EC 11.8 ml Pink-2nd C

DPX 965-50 50W + 2.0 oz + 3rd-5th C

Manzate 200 80W 1.0 1b .2.36a 1.25 ab 1,26 ab 1,19 abc 1.69 ab

Benlate 50W + 2 oz + Pink-5th C

Manzate 200 80W 12 oz .2.15a 1.94b 1l.11 ab 1.90 ¢ 1.66 ab

RH-3866 40W + 1.25 oz +

Dithane M-45 80W 1.5 1b Pink-2nd C

Dithane M-45 80W 1.5 1b 3rd-5th € .. 2.03 a 1.85b 1.52b 1.08 abc 1.68 ab
- RH~-3866 40W 2.5 oz Pink-2nd C

Dithane M-45 80W 1.5 1b 3rd-5th C .. 2.02 a 1.39 ab 1.18 ab 1.36 abc 1.34 ab

RH-3866 40W 2.5 oz lst-2nd C

Dithane M-45 80W 1.5 1b 3rd-5th ¢ .. 2.28 a 1.32 ab 0.90 a 1.25 abc 1.32 ab

Bayleton 50W + 0.5 oz + Pink-5th C

Dithane M-45 80W 1.5 1b .. 2.18 a 1.55 ab 1.02 ab 1.27 abc 1.01 a

Funginex 1.6E + 8 fl oz + Pink~5th C

Polyram 80W 1.0 1b .1.99a 1.93b 1.24 ab 1.31 abc 1.35 ab

Ro 15-1297 4E 1.0 £1 oz Pink-5th C.. 1.84 a 1.73 ab 1.31 ab 1,67 bec 1.54 ab

Ro 15-1297 4E + 1.0 f1 oz + Pink-5th C

Polyram 80W 1.5 1b .. 2.06a 1,73 ab 1.49 ab 1,27 abc 1..74 ab

XE-779 25W + 5.7 g + Pink-5th C

Captan 50W 1.0 1b .. 2,02 a 0.89a 1.23 ab 0.72 a 1.44 ab

XE~779 25W 5.7 g Pink-2nd C

Captan 50W 2.0 1b 3rd-5¢th ¢ .. 1.84 a 1.35 ab 1.40 ab 1.04 abc 1.35 ab

UBI-A 815 50W 3.0 oz - Pink-3rd C

Dithane M~-45 80W 1.5 1b 4th-5th ¢ .. 2.17 a 1.42 ab 1.38 ab 1.06 abc 1.60 ab

UBI-A 815 S50W 2.0 oz Pink-3rd C

Dithane M-45 80W 1.5 1b 4th-5th ¢ .. 2.17 a 1.73 ab 1.39 ab 1.01 ab 1.39 ab

Dikar 76.7W 2.0 1b Pink~5th ¢.. 2.16 a 1.98 b 1.47 ab 1.34 abec 2.06 b

Mean separation by Duncan's Multiple Range Test (p = 0.05).

*Formulated product per 100 gal dilute.
**Averages of 25 fruit from each of four replications (Golden Delicious and Rome

Beauty) or three replications (Red Delicious).

perfect finish; 5 = severe russet or opalescence, excluding presumed mildew russet).

Applied to runoff at 500 psi.

Rated on a scale of 0-5 (0 =



APPLE (Malus sylvestris 'Jonathan', K. S. Yoder, A. E. Cochran II,
"Rome Beauty', 'Red Delicious', J. R. Warren, N, H. Gray,
'Golden Delicious') C. M. Schmidt
Scab; Venturia inaequalis V. P. I. and State University
Powdery mildew; Podosphaera leucotricha Winchester Fruit Research Laboratory
Cedar-apple rust; Gymnosporangium 2500 Valley Avenue
juniperi-virginianae Winchester, Virginia 22601

'EVALUATION OF FUNGICIDE COMBINATIONS ON FOUR APPLE CULTIVARS, 1985: Combinations
involving Bayleton with mancozeb, Benlate, Topsin-M and other combinations invol-
ving captan were compared for broad spectrum disease control on mature semi-dwarf
trees. Treatments were applied as dilute sprays to the runoff point with a
single-nozzle handgun at 35 kg/cm?® (500 psi) in a four replicate randomized block
design as follows: 12 Apr (tight cl;ster, Rome); 23 Apr (bloom); first through
seventh cover sprays, respectively: 9 May, 28 May, 11 Jun, 28 Jun, 11 Jul,
24 Jul and 13 Aug. Cedar galls were suspended over the trees to provide rust
inoculum. Insecticides applied separately included Sun 0il 7E, Guthion 50W,
Carzol 925P, Lannate L, Lorsban 50W, Imidan 50W, Penncap-M and Nudrin.

Heavy overwintering inoculum and favorable weather conditions from mid-
April through mid-May led to a strong mildew test. Among the best treatments
for control of mildew on foliage were Benlate + Bayleton on Jonathan and Baycor
+ KWG 0519 on Rome. Baycor + Bayleton gave superior mildew control on Rome fruit.
Mildew incidence was high on Jonathan fruit with no significant difference in
control between treatments, but all giving significant control compared to un-
treated trees. Overwintering scab inoculum was quite heavy, but early season
drought greatly reduced the severity of the test, and much of the scab appeared
on leaves near the ends of terminal shoots as growth began to cease in mid to
late May. Under light scab pressure, Baycor + captan + KWG 0519 provided the_
best control. The relatively high incidence of scab on leaves treated with the
benzimidazole—funéicides, Topsin-M, TD 2192 and Benlate, was apparently due to
the presence of inactivated lesions, not fungal resistance. Under light pressure,
all treatments gave good control of rust. Although there were significant dif-
ferences in fruit finish between treatments, the only significant deleterious
effect in comparison to untreated fruit was increased russet on Rome by Topsin-M

+ Manzate 200 + Bayleton and Dikar.
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Table 3. Evaluation of fungicide combinations for foliar disease control

3

Mildew incidence (%) Scab, R.Delicious Rust, Rome
Rate/100 gal & timing* Jonathan Rome Beauty Z lesions/ 1lesions/

Treatment TC-2nd C 3rd-7th C leaves area leaves area leaves leaf leaf
Untreated .cccieeeicsnsccane tececccnananns oo 69 d 51 c 69 f 61 d 12.1d 0.28 ¢ 1.17 b
Baycor 50W + 4 oz + 2 oz +

Captan 50W + 1 1b + 11b +

Bayleton 50W 0.5 oz 0.5 oz**... 52 be 24 ab 32 ab 5a 3.5 ab 0.04 a 0.02 a
Baycor 50W + 4 oz + 2 oz +

Captan 50W + 11b+ 11b+ .

KWG 0519 25DF 1 oz 1 oz**..... 47 ab 25 ab 25 a 5 a 2.6 a 0.04 a 0.10 a
Topsin M 70W + 2 oz + 2 oz +

Manzate 200 80W + 12 oz + 12 oz

- Bayleton 50W 0.5 oz ceees 49 ab 25 ab 35 abce 12 ab 9.3 c¢d 0.19 abc 0.04 a
TD 2192 4.5F + 2.5floz+ 2.5 f1l oz+

Manzate 200 80W + 12 oz + 12 oz

Bayleton 50W ‘ 0.5 oz eeees 51 bc 28 abec 43 bed 20 ab 8.7 c¢d 0.21 be 0.02 a
Benlate 50W + 2 oz + 2 oz +

Manzate 200 80W + 12 oz + 12 oz

Bayleton 50W 0.5 oz ceees 38 a 13 a 37 abec 11 ab 7.0 bed 0.22 be 0.03 a
Funginex 1.6E + 8 £1 o2 + 8 £f1 oz +

Captan 50W 11b 11b 2¢.a.. 53 be 34 abc 53 def 33 bed 5.0 abc 0.06 ab 0.13 a
Dithane M-45 80W + 2 1b + 2 1b

Bayleton 50W 0.5 oz ceeses 56 be 33 abc 64 ef 50 cd 6.3 bc 0.09 ab 0.06 a
Dikar 76.7W 2 1b 21becccece 59 cd 37 be 49 cde 30 be 4.4 be 0.11 ab 0.05 a

Mean separation b§ Duncan's Multiple Range Test (ﬁ = 0.05).

Ratings of 10 terminal shoots from each of four replicate trees: Rome, 25 Jun; Jonathan, 27 Jun;
Red Delicious, 2 Jul.

*Formulated material per 100 gal dilute. Applied to the point of runoff with a single nozzle handgun
at 500 psi.
**Bayleton 50W and KWG 0519 25DF not included in 3rd cover spray.
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Table 4. Evaluation of fungicide combinations for fruit disease control and finish effects
Fruit finish **
Rate/100 gal & timing* Mildew incidence (Z) Russet Opalescence
Treatment TC-2nd C 3rd-7th C Jonathan Rome  Rome Golden Del. Jonathan Rome Jonathan R.Del.
Untreated «v.ccevevnenenecnnnnns sesesens ceeee 61 b 12 ¢ 1.21 a 2.23 ab 1.04 a 1.50 ab 1.27 abc 1.40 a
Baycor 50W + 4 oz + 2 oz +
Captan 50W + 11b + 11b +
Bayleton 50W 0.5 oz 0.5 oz *** 39 a 1la 1.40 ab 2.26 ab 1.12 a 1.36 a 1.00 ab 1.16 a
Baycor 50W + 4 oz + 2 oz +
Captan S0W + 11b + 11b +
KWG 0519 25DF 1oz 1 oz *** 29 a 7 abc 1.38 ab 2.13 ab 0.97 a 1.50 ab 0.87 a 1.06 a
Topsin M 70W + 2 oz + 2 oz +
Manzate 200 80W + 12 oz + 12 oz
Bayleton 50W 0.50z  ..... 28 a 12 ¢ 1.89 b 2.14 ab 1.22 a 1.77 ab 1.67 ¢ 1.07 a
TD 2192 4.5F + 2.5floz+ 2.5 fl oz+
Manzate 200 80W + 12 oz + 12 oz
Bayleton 50W 0.50z = ..... 36 a 9 bc 1.70 ab 2.24 ab 1.05 a 2.32 b 1.41 bc 1.38 a
Benlate 50W + 2 oz + 2 oz +
Manzate 200 8QW + 12 oz + 12 oz
Bayleton 50W 0.5 oz conee 43 a 11 bc¢ 1.56 ab 2.94 b 1.10 a 1.53 ab 1.41 be 1.58 a
Funginex 1.6E + 8 fl oz + 8 fl o0z + :
Captan 50W 11b 11b ..... . 38 a 3 ab 1.20 a 2.04 a 1.38 a 1.44 a 1.15 abe 1.42 &
Dithane M-45 80W + 2 1b + 2 1b
Bayleton 50W 0.50z  ...... 29 a 11 bec 1.84 ab 2.23 ab 1.14 a 1.70 ab 1.34 abc 1.50 a
Dikar 76.7W 2 1b 2 lbeveenns 35 a 10 bec¢ 2.00b 2,21 ab 1.43 a 2.29 b 1.55 ¢ 1.67 a
Harvest counts of 25 fruit from each of four replications. Mean separation by Duncan's Multiple Range Test (p = 0.05).
*Formulated material per 100 gal dilute. '
**Fruit finish excluding presumed mildew russet. Rated on a scale of 0-5 (0 = perfect finish; 5 = severe russet or
opalescence).
*#kBayleton 50W and KWG 0519 25DF not included in 3rd cover spray.
3 -3 3 _3 _3 _.3 3 . 3 3 _. 3 3 3 3 3 3
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APPLE (Malus sylvestris K. S. Yoder., A. E. Cochran II,
"Golden Delicious') J. R. Warren, N. H. Gray,
Scab; Venturia inaequalis C. M. Schmidt
Fruit russet V. P. I, and State University

Winchester Fruit Research Laboratory
2500 Valley Avenue
Winchester, Virginia 22601

EVALUATION OF CONCENTRATE APPLICATIONS OF STEROL-INHIBITOR FUNGICIDES ON
COLDEN DELICIOUS APPLE, 1985: Three experimental and two registered fungicide
treatments were evaluated for disease control and fruit finish on a 10-yr-old
block of trees spaced 4.6 m X 7.3 m, 4.9 m high and 5.5 m wide. The test was
conducted in a randomized block design with four single-tree replications per
treatment. Treatments were applied from both sides of the tree row on each
application date with a Swanson Model DA~400 airblast sprayer (935 L/ha, 100
gal/A) as follows: 22 Apr (bloom); 9 May (Ist cover); 24 May (2nd cover);

7 Jun (3rd cover). Captan 50W 6.5 1b/A was applied to the entire test area
including "untreated" trees 28 Jun, and to all except "untreated" 16 Jul,

31 Jul and 14 Aug. Maintenance sprays applied separately with the same equip~-
ment included: streptomycin, Guthion 50W, Kelthane 4F, Lannate L, Lorsban 50w,
Penncap-M, Omite 30W.

With only one infection period and very limited rainfall through April,
primary scab pressure was very light and shoot growth was starting to harden
off before secondary infection developed. Under light disease pressure and
an extended application schedule, all treatments gave adequate commercial
control, although Funginex + Polyram was not significantly better than no
treatment during the test period. None of the treatments significantly in-
creased fruit russet and fruit treated with Funginex + Polyram had signifi-
cantly less russet than untreated fruit.

Table 5.

Treatment through i Scab incidence2 3
third - spray Rate/A % leaves lesions/leaf  Russet

Untreated - ceve 7.4 0 0.27 a 2,96 b

Rubigan 5110 1lE + 6.0 £1 oz +

X-77 4.0 f1 oz ... 1.6 a 0.02 a 2.84 0

Rubigan 1AS + 6.0 fl1 oz +

X-77 4.0 £f1 0z ... 1.4 a 0.02 a 2,38 ab
UBI A-815 50W 12.0 0z .... 2.1 a 0.02 a 2.72 ab
Funginex 1.6E + 2.5 pt +

Polyram 80W 3.25 1b .... 3.5 ab 0.05 a 2.12 a

Bayleton 50W + 2.0 oz +

Dithane M-45 80W 3.25 1b .... 2.1 a 0.06 a 2.84 b

Mean separation by Duncan's Multiple Range Test (p = 0.05).
1 Formulated material per acre.

2 Averages of the leaves on 10 terminal shoots from each of four
single-tree replicates 3 Jul.

3 Rated on a scale of 0-5 (0 = perfect finish; 5 = severe russet).



APPLE (Malus sylvestris 'Jonathan') K. S. Yoder., A. E. Cochran 1I,
Powdery mildew; Podosphaera leucotricha J. R. Warren, C. M. Schmidt,
Brooks spot; Mycosphaerella pomi N. H. Gray
Fruit finish V. P. I. and State University
Winchester Fruit Research Laboratory
2500 Valley Avenue
Winchester, Virginia 22601

EVALUATION OF BAYLETON + DITHANE M-45 COMBINATIONS ON JONATHAN APPLE, 1985:
Combinations of Bayleton and Dithane M-45 were applied at selected rates and
intervals to test their residual effectiveness on powdery mildew and other
diseases in an 18-yr-old block of trees. The test was conducted in a rando-
mized block design with four single~tree replicates per treatment. Treatments
were applied from both sides of the tree row on each application date with

a Swanson Model DA-400 airblast sprayer (935 L/ha, 100 gal/A). Dates for
treatments of the indicated approximate designated application intervals were
as follows: 2 week: 12 Apr (pink), 26 Apr (petal fall), 9 May, 29 May,

17 Jun, 3 Jul. 1 week: All applications for 2 week treatments plus applications
on 19 Apr (bloom), 2 May, 20 May, 6 Jun, 24 Jun, 11 Jul. Maintenance sprays
applied separately with the same equipment included Sun 0il 7E, streptomycin,
Guthion 50W, Lannate L, Lorsban 50W, Kelthane 4F, and Imidan 50W.

Under heavy mildew pressure all treatments significantly reduced mildew
incidence on leaves and fruit and leaf area infected. With widely fluctuating
rainfall patterns throughout the season, Brooks spot was the only wet weather
disease that developed to any extent on untreated fruit. All treatments gave
good Brooks spot control with no significant difference between treatments.

Compared to untreated fruit, none of the. treatments had a deleterious effect

on fruit finish.
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Table 6. Evaluation of Bayleton + Dithane M-45 application rates and intervals

1 Spray Mildew, foliage2 Z fruit infected3 Fruit finish4
Treatment Rate/A interval %z leaves 7 area mildew  Brooks spot russet  opalescence
Untreated - e 61.1 b 36.8 b 73 b 15 b 0.92 a 1.14 ab
Bayleton 50W + 1.0 oz +
Dithane M-45 80W 1.5 1b 1l week ..... 14.9 a 2.8 a 37 a 3a 0.94 a 0.76 a
Bayleton 50W + 2 oz +
Dithane M-45 80W 3 1b 1l week .,... 16.2 a 3.9 a 32 a 4 a 0.91 a 0.92 ab
Bayleton 50W + 2 oz +
Dithane M-45 80w 3 1lb 2 weeks .... 23.6 a 6.8 a 37 a 6 a 1.15 a 1.27 b
Bayleton 50W + 4 oz +
Dithane-M~45 80W 6 1b 2 weeks .... 14.2 a 3.8 a 44 a 3 a 1.27 a 1.06 ab

Mean separation by Duncan's Multiple Range Test (p = 0.05).
Formulated material per acre.
Averages of 12 terminal shoots from each of four replications, 18 Jun.

Harvest counts of 25 fruit from each of four replicate trees 4 éep.

L N =

Fruit finish excluding presumed mildew russet. Rated on a scale of 0-5 (0 = perfect finish; 5 = severe
russet or opalescence).



APPLE (Malus sylvestris 'Starking Delicious', K. S. Yoder, A, E. Cochran II,
'"Lutz No. 5 Golden Delicious') and C. M. Schmidt
Blue mold; Penicillium expansum V. P. I. and State University

Winchester Fruit Research Laboratory

2500 Valley Avenue
Winchester, Virginia 22601

CONTROL OF PENICILLIUM BLUE MOLD BY POST HARVEST DIP TREATMENTS, 1984-85:

Fruit which had been stored at 2°C for 7 weeks were selected for uniform firmness

and maturity. Average firmness and soluble solids were, respectively: Golden
Delicious - 15.2 psi, 11.8%; Red Delicious - 14.7 psi, 13.8%. Fruit were ran-
domly grouped into three replicates of 20 fruit each, and punctured in three
places to a depth of 7 mm with a 7 mm diam dowel rod. Following inoculation
by dipping 20 sec in a suspension containing 5 X 10412. expansum benomyl-
sensitive conidia/ml, fruit were immediately dipped 30 sec in fungicide
suspensions and placed on fiber packing trays in fiber cartons. Following 61
days storage at 2°C, fruit were evaluated for decay and evidence of chemical
phytotoxicity. Fruit were again observed for decay and phytotoxicity after an
additional 4 days at 13°C,

Test conditions were severe as evidenced by high decay incidence on
inoculated fruit treated only with captan. Benlate performed well, as
expected, on the benomyl-sensitive fungal strain. DPX H6573 and CGA 71818
also showed good control when Golden Delicious fruit were removed from cold
storage., After 4 days exposure to 13°C, DPX H6573-treated fruit had signifi-

cantly less decay than those treated with CGA 71818. No phytotoxicity was

observed in any treatment.
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Table 8. Control of Penicillium blue mold by post harvest dip treatments

Blue mold incidence (%)*

Golden Delicious Red Delicious
Treatment and rate after 61 days +4 days after 61 days +4 days
per 100 gallons at 2°C at 13°C at 2°C at 13°C
Fungaflor 50EC 25.6 fl oz .... 50 d 57 ef 28 ¢ 40 ¢
Fungaflor 50EC 12.8 fl oz .... 40 cd 52 ef 32 ¢ 43 ed
Fungaflor 50EC 10.0 f1 oz..... 48 d 60 ef 32 ¢ 38 ¢
Fungaflor 50EC 6.4 £f1 oz ..... 45 d 67 £ 40 ¢ 58 d
Benlate SOW 8-0 OZ csce0e0000ans 3& 7ab Sab 15b
Captan 50W 2.0 1b ...... cesees 95 @ 98 g 65 d 88 e
Benlate 50W 4.0 oz -+
Captan 50W 1,0 1b scecevcesees 7 a 15 be 2 ab 7 ab
CGA 71818 10W 4.0 0z +svesesese 13 a 25 cd - *% -
DPX H6573 40EC 0.3 f1 02 +eess 7 a 7 ab - -
RH-3866 40W 0.6 OZ eccccsccsccas 27 be 42 de - -
Not wounded, uninoculated..... 0 a 0 a 0a 0 a
Wounded, dipped in water only. 20 b 50 ef 27 ¢ 41 cd
Not wounded, dipped in water
ONlY cevvevtonsocsanscaninnans 0 a 2 a 10b 12 b

* Averages of three replicates, 20 fruit per replicate.

**Treatments not included on Red Delicious. .



PEACH (Prunus persica 'Babygold 5') K. 5. Yoder, A. E. Cochranm 1I,
Leaf curl; Taphrina deformans J. R. Warren, N, H. Gray,
C. M. Schmidt
V. P. I, and State University
Winchester Fruit Research Laboratory
2500 Valley Avenue
Winchester, Virginia 22601

CONTROL OF LEAF CURL ON BABYGOLD 5 PEACH, 1985: Fungicide treatments were
applied on 21 Nov 84 or 20 Mar 85 in a block of 6-yr-old trees which had been
infected with leaf curl the previous two seasons. Plots were arranged in

a randomized block design with five single-tree replicates. All fall and
spring treatments and untreated trees were randomized throughout each block
to facilitate statistical comparison of all the treatments. Treatments were
appplied as dilute sprays to the runoff point with a single nozzle handgun

at 35 kg/cm® (500 psi). Data were taken 29-30 May 85 by assessing percent
emerged buds with infected leaves.

Although the early spring weather was drier than normally considered ideal
for leaf curl development, some infection appeared, resulting in a moderate

test typical of many commercial situations in the region. There was a tendency

for fall treatments to give better control than spring treatments. All fall
and spring treatments gave significant control compared to untreated trees.
The fall ferbam application provided significantly better control than several
of the weaker spring treatments including dichlone and copper sulfate + lime.

Table 9. Control of leaf curl on Babygold 5 peach

%Z buds emerging with infected
leaves on trees treated on:*

Treatment Rate/100 gal 21 Nov 84 20 Mar 85
Untreated —_— - (20.9 ¢) --
Bravo 500 2,25 Pt evevnnansns 1.4 ab 3.4 ab
Bravo 500 3.0 Pt covecrsnnnan 1,9 ab 2.1 ab
Ferbam 76W 3.01b.cccccenenns - 2.2 ab
Ferbam 76W 2.01b..... veeesne 1.2 a 2.7 ab
Lime sulfur 29% 4,0 gal veovennnnns 1.7 ab 6.7 ab
Dichlone 50W 12,0 0z vevivnnenne 5.7 ab 7.6 b
Copper sulfate + 2.0 1b +

lime 4.0 1b civuunnennes 2.7 ab 7.2 b
Copper sulfate + . 4.0 1b +

lime 8.0 lb.eeecunnncnen 3.6 ab 7.2 b
Kocide 101 83W 2.01b.ccaencennss 3.4 ab 3.1 ab

Mean separation of all data by Duncan's Multiple Range Test
(p = 0.05).

* Averages of 8 shoots from each of five single-tree replications.
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REPORT FOR THE 1985 CUMBERLAND-SHENANDOAH FRUIT WORKERS CONFERENCE

Virginia Polytechnic Institute and State University
Winchester Fruit Research Laboratory
Department of Entomology
Winchester, VA 22601

Robert L. Horsburgh1 and Leonard J. Cobb2

The 1985 growing season was characterized by extremes in temperature and
rainfall. Although the mean temperature for April was above the 64 year average
at Winchester, a freeze on April 10 killed many king blossoms making thinning
decisions difficult and response to hormone thinners somewhat erratic. This
resulted in much undersized and non-typical fruit at harvest. Full bloom period
(April 17-24) was about 8 days earlier than average. An early bloom plus warm
temperatures in late April and early May resulted in an early maturing crop.

Precipitation (inches) Mean temperature (°F)

1985 72 yr avg 1985 " 64 yr avg
April 0.96 ‘ 3.19 56.7 53.9
May 6.39 " 3.74 65.3 63.7
June 1.90 3.95 70.5 71.8
July 4,16 3.90 74.5 76.7
August 3.14 3.83 72.1 74.2

Rosy aphid populations were readily controlled in most orchards. European
red mite populations increased rapidly during late April and again in June.
Predator populations increased along with the mites and afforded good control
where allowed to reach sufficient numbers. Where predator populations were
kept down by harsh pesticides, mites were a problem for much of the season.
Spotted tentiform leafminers continued to increase in some orchards and white
apple leafhoppers did considerable damage in some commercial blocks and young
plantings where adequate control measures were not used. Pheromone traps
indicated potentially damaging populations of tufted apple budmoth, variegated
leafroller and redbanded leafroller throughout much of the season. Where
orchard blocks were monitored and adequate pesticides were used, damage from
the leafroller complex was low.

Several unusual pests were encountered during 1985. Gypsy moth infesta-
tions continue to increase, but the larvae are well controlled by recommended
spray programs in commercial orchards. Isolated infestations of the resplendent
shield bearer and the apple and thorn leaf skeletonizer were encountered in
Rappahannock County during. the year.

Sources of materials used in these tests are:

Abbott Labs: ABG-6162

American Cyanamid: Cygon

Chevron Chemical Company: Danitol, Orthene

Ciba Geigy, Agri. Division: Supracide

Dow Chemical USA: Lorsban 4E, Lorsban 50W

E. I. duPont deNemours & Company: DPX Y5893 (Savey)
Mobay Chemical Corporation: Guthion, Systox

Nor-Am Chemical Company: Apollo, Carzol

Pennwalt Corporation: Penncap M

Rohm & Haas Company: Kelthane

Shell Development Company: M0070616, SD014114 (Vendex)
Union Carbide Corporation: Larvin 3.2F, Larvin LE
Uniroyal, Inc.: Dimilin, Omite 30W, Omite 6E
Zoecon Corporation: Spur

Professor and Superintendent 2 Research Associate



APPLE: Malus domestica Borkh 'Gol. Del.!

White apple leafhopper; Typhlocyba
pomaria McAtee

European red mite; Panonychus ulmi
(Koch)

Stethorus punctum (LeConte)

R. L. Horsburgh and L. J. Cobb
Department of Entomology
Winchester Fruit Research Laboratory
Virginia Polytechnic Institute

and State University
Winchester, VA 22601

Tufted apple budmoth; Platynota
idaeusalis (Walker)

Variegated leafroller; Platynota
flavedana Clemens

Redbanded leafroller; Argyrotaenia
velutinana (Walker)

Plum curculio; Conotrachelus nenuphar
(Herbst)

Plant bugs; Lygus spp.

APPLE, FULL SEASON INSECTICIDE EVALUATION, 1985; Experimental insecticide
treatments were applied in a comparative test to mature semi-dwarf Golden Delicious

trees on 4 Apr (delayed dormant), 18 Apr (pink), 8 May (petal-fall), 22 May, 4 June,

18 June, 2 Jul, 22 Jul, and 6 Aug. Treatments were applied with a hand gun using a
Bean 35 gal/min hydraulic sprayer operating at 400 psi. Single trees were used and
replicated 4 times in a randomized block design. Trees were sprayed to runoff.
White apple leafhopper populations were evaluated on 20 May by counting the adults
and nymphs found on 25 randomly selected leaves per tree. European red mite pop-

ulations were evaluated on 28 May, 17 Jul and 12 Aug by randomly selecting 25 leaves/

tree, brushing with a modified Henderson-McBurnie mite brushing machine onto glass
plates and counting mites and eggs with a binocular microscope. Stethorus punctum
populations were evaluated on 9 Aug by counting all adults and larvae in a timed
count of 3 min/tree. Attempts were made to count rosy apple aphid Dysaphis
plantaginea (Passerini) and apple aphid Aphis pomi DeGeer in this trial, but pop-
ulations did not develop on the control trees or on any treatments. On 18 Sep, 400
apples/treatment (100/rep) were harvested and evaluated. A fruit finish rating

of 1 to 5 (5 being worst) was given each apple. .

All treatments suppressed white apple leafhopper when compared to the control.
Dimilin (2 rates) and Guthion gave only marginal control, and Lorsban was not com-
mercially acceptable. Stethorus punctum responds directly to European red mite
density. Established S. punctum populations rapidly decrease the ERM populations
thereby making data interpretations difficult. The Penncap - Spur combination and
the Orthene followed by Danitol effectively controlled mites and S. punctum numbers
remained low. In plots where Spur was followed by Guthion, Spur kept the mite pop-
ulations low early in the season, but when Guthion was introduced mite populations
rebounded. S. punctwn was also numerous in these treatments by 9 Aug. Neither
rate of Dimilin adequately controlled ERM, but S. punctum increased to the point
that ERM numbers were reduced to a marginal economic threshold by 12 Aug. &S.
punctum controlled the ERM in both the Guthion and Lorsban plots. Populations of
fruit-feeding insects were low throughout the season. Fruit finish was very good

on all treatments with Lorsban 50W showing significantly more russet than other
treatments.

3

.3

3 _ 3

3

S

3

3 3

S |

3



) 31 o3 /3 /3 T3 T3 T3 —3 r—3 T3 T3 T3 —4 T3 T3 /3

Materials and 28 May 17 Jul 12 Aug

amt/100 gal Timing ERM/leaf* Eggs/leaf* ERM/leaf* Eggs/leaf* ERM/leaf* Eggs/leaf*
Penncap M 2F 8.0 £l oz All applic. 1.70 bed 3.08 h 0.66 de 5.64 d 1.11 bed 3.51 be

(236.6 ml) + Spur 2.4 f1
oz (70.97 ml)

Larvin 3.2F 10.0 f1 P,PF,all cov 5.12 abe 24.15 cd 3.12 be 23.85 abe 3.62 a 8.37 ab
oz (295.7 ml)

Larvin LE 3.2F 10.0 P,PF,all cov 6.21 ab 36.86 abe 9.90 a 35.73 ab 3.92 a 7.15 ab
fl oz (295.7 ml)

Spur 2F 1.0 £1 oz (29.6 ©PP,P,PF,2-3 cov 1.57 cd 8.43 efg 1.82 bed 16.13 be 4.65 a 13.52 a
ml), Guthion 50W 8.0 oz 1,4-6 cov

(226.8 gm) . .

Spur 2F 2.0 f1 oz (59.2 PP,P,PF,2-3 cov 3.47 abed 14.15 def 1.34 ede 10.22 cd 6.24 a 19.60 a
ml), Guthion 50W 8.0 oz 1,4-6 cov

(226.8 gm)

Spur 2F 3.0 fl oz (88.7 PP,P,PF,2-3 cov 0.96 d 3.82 gh 1.04 cde 5.49 4 2.98 abe 19.66 a
ml), Guthion 50W 8.0 oz 1,4-6 cov

(226.8 gm) '

Orthene 755 5.28 oz PP,P,PF 1.54 cd 3.95 gh 0.22 e 0.60 e 0.23 d 0.09 d

(149.7 gm), Danitol 2.4E All cov
5.33 £1 oz (157.6 ml)

Dimilin 25W 1.0 oz P,PF,all cov 4,50 abe 16.93 de 2.15 bed 24.68 abc 3.29 ab 12.69 a

(28.4 gm)

Dimilin 25W 3.0 oz P,PF,all cov 4,71 abe 30.18 bed 5.02 ab 40.39 ab 5.25 a 17.86 a

(85.2 gm)

Guthion 50W 8.0 oz P,PF,all cov 6.62 a 54,04 ab 5.40 ab 30.41 ab 0.92 cd 3.78 be
(226.8 gm)

Lorsban 4E 16.0 fl oz PP 2,19 abed 7.65 fg 1.35 cde 10.72 cd 0.74 4 . 1.82 ¢

(473.1 ml), Lorsban 50W P,PF,all cov
16.0 oz (453.6 gm)

Check . 6.92 a 69.63 a 9.99 a 48.20 a 0.61 d 2.83 be

Numbers in the same column followed by the same letter are not significantly different (P < .05), DMRT.
*Data were transformed to log,o (x + 0.5) for analysis.



Mean number

Mean number

Materials and WALH/leaf* S, punctum 13 min/tree*

amt/100 gal 20 May 9 Aug
Penncap M 2F 8.0 fl oz (236.6 ml) .06 d .75 d
+ Spur 2F 2.4 fl oz (70.97 ml)
Larvin 3.2F 10.0 £1 oz (295.7 ml) 12 d 17.75 abe
Larvin LE 3.2F 10.0 f1 oz (295.7 ml) .19 d 11.25 abed
Spur 2F 1.0 £l oz (29.6 ml) .06 d 21.50 ab
Guthion 50W 8.0 oz (226.8 gm)
Spur 2F 2.0 fl oz (59.2 ml) .07 d 11.25 abed
Guthion 50W 8.0 oz (226.8 gm)
Spur 2F 3.0 fl oz (88.7 ml) .01 4 6.75 cd
Guthion 50W 8.0 oz (226.8 gm)
Orthene 75S 5.28 oz (149.7 gm) .02 d 1.00 d
Danitol 2.4E 5.33 fl oz (157.6 ml)
Dimilin 25W 1.0 oz (28.4 gm) .29 cd 17.75 abe
Dimilin 25W 3.0 oz (85.2 gm) .52 ¢ 24.25 a
Guthion 50W 8.0 oz (226.8 gm) .56 ¢ 14.75 abced
Lorsban 4E 16.0 f1 oz (473.1 ml) .89 b 7.00 cd
Lorsban 50W 16.0 oz (453.6 gm)
Check 1.46 a 8.00 bed

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

different (p < .05), DMRT.
*Data were not transformed for analysis.
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Percent fruit damaged by Percent Average
Materials and Leafroller Plant Plum clean finish2 3.4
amt /100 gal Timing complex! bug curculio fruit rating™’”’

Penncap M 2F 8.0 £f1 oz All applic, .25 1.5 .25 98.0 1.37 be
(236.6 ml) + Spur 2.4 fl
oz (70.97 ml)
Larvin 3.2F 10.0 fl P,PF,all cov .25 2.0 .25 97.5 1.64 be
oz (295.7 ml)
Larvin LE 3.2F 10.0 P,PF,all cov .00 2.25 .25 97.5 1.74 b
fl oz (295.7 ml)
Spur 2F 1.0 f1 oz (29.6 PP,P,PF,2-3 cov .25 1.0 .00 98.8 1.36 be
ml), Guthion 50W 8.0 oz 1,4-6 cov
(226.8 gm) -
Spur 2F 2.0 £l oz (59.2 PP,P,PF,2-3 cov 1.00 2.0 .00 97.6 . 1.27 be
ml), Guthion 50W 8.0 oz 1,4-6 cov
(226.8 gm)
Spur 2F 3.0 fl oz (88.7 PP,P,PF,2-3 cov .25 0.5 .00 99.2 1.53 be
ml), Guthion 50W 8.0 oz 1,4-6 cov
(226.8 gm)
Orthene 758 5.28 oz PP,P,PF .00 0.75. .75 98.5 1.23 ¢
(149.7 gm), Danitol 2.4E All cov
5.33 £1 oz (157.6 ml)
Dimilin 25W 1.0 oz P,PF,all cov 1.50 0.75 .50 97.2 1.31 be
(28.4 gm) '
Dimilin 25W 3.0 oz P,PF,all cov .75 1.5 .25 97.5 ' 1.53 be
(85.2 gm) .
Guthion 50W 8.0 oz P,PF,all cov .00 1.25 .00 98.8 1.54 be
(226.8 gm)
Lorsban 4E 16.0 fl oz PP .00 1.25 .25 98.5 2.35 a
(473.1 ml), Lorsban 50W P,PF,all cov :
16.0 oz (453.6 gnm)
Check .75 1.5 .25 97.5 1.57 be

1Total fruit damaged by tufted apple budmoth, variegated leafroller and redbanded leafroller.

3Analysis was done on untransformed data. 7
aNumbers followed by the same letter are not significantly different (P < .05), DMRT.

Each apple was rated 1-5 (5 being the worst).
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APPLE: Malus domestica Borkh 'Red Del.' R. L. Horsburgh and L. J. Cobb

European red mite; Panonychus ulmi Department of Entomology
(Koch) Winchester Fruit Research Laboratory
Twospotted spider mite; Tetranychus Virginia Polytechnic Imnstitute
urtieae Koch and State University

Winchester, VA 22601

APPLE, EVALUATION OF MOQ70616 + SDO14114 (VENDEX) IN FULL SEASON AND IN POST
BLOOM APPLICATIONS, 1985: MO0070616, a synthetic pyrethroid insecticide, was tank
mixed with variable rates of Vendex and applied to mature semi~dwarf 'Red Delicious
trees with a Bean 35 gal/min hydraulic sprayer operating at 400 psi. Single tree
treatments were used and replicated & times in a randomized block design. Trees
were sprayed to runoff. Application dates were 4 Apr (pre-pink), 18 Apr (pink),

1 May (petal-fall), 21 May, 3 Jun, 27 Jun, 10 Jul and 9 Aug. Each rate of Vendex
plus M0070616 was tested as a full season treatment and as a post bloom treatment.
A standard treatment (Lorsban) was included and the post-bloom plots of M0070616
plus Vendex were treated the same as the standard for pre-bloom applicatioms.
European red mite populations were evaluated periodically throughout the season by
randomly selecting 25 leaves/tree, brushing with a modified Henderson-McBurnie
mite brushing machine onto glass plates and counting motile mites and eggs with a
binocular microscope. Full season and post bloom treatments of MO070616 alone, as
well as the unsprayed check required one application of Kelthame 4F (16 f1l 0z/100)
on 18 Jun to reduce European red mite to manageable levels.

The objective of this test was to determine if Vendex would prevent potential
flares of mite populations caused by repeated use of a synthetic pyrethroid and to
determine the most effective rate of Vendex to be used in the combination. M0070616
used alone in both full season and post bloom treatments, as well as the untreated
control, permitted European red mites to surpass economic threshold levels by mid
June. One application of Kelthane 4F was sufficient to prevent mite buildup for the
remainder of the season. The inclusion of Vendex at the two highest rates did pre-
vent excessive mite populations. On the 14.75 ml/100 rate of Vendex, mites exceeded
the economic threshold of 5 mites/leaf by early July and had dramatically increased
by 1 Aug. Mites on the standard treatment (Cygon + Lorsban) were not adequately
controlled. No phytotoxicity was observed in this experiment. Fruit feeding
insect damage was very low on all treatments, total damage being below 0.4 percent
for all treatments combined.



May 9#*#* » May 24%% Jun 13#%*

ERM/ Eggs/ ERM/ Eggs/ ERM/ Eggs/

Materials & amts/100 gal Timing leaf leaf leaf leaf leaf leaf
M0070616 1.9E 24.6 ml + All applic.
Vendex 4L 59.0 ml 0.0 b 1.99 ¢ 0.16 ¢ 0.11 d 1.16 ef 1.72 cdef
M0O070616 1.9E 24.6 ml + All applic.
Vendex 4L 29.5 ml 0.0 b 3.69 ¢ 0.53 be 0.48 cd 1.64 e 1.29 def
M0070616 1.9E 24.6 ml + All applic.
Vendex 4L 14.75 ml 0.43a 12.35b 1.47 b 3.23 b 4,81 d 3.15 cd
M0O070616 1.9E 24.6 ml* All applic. 0.22 ab 21.82 ab 4,99 a 9.49 a 44.73 b 44.33 a
Cygon 400 8.0 £l oz PP
Lorsban 50W 1.0 1b/100 P~5th cover 0.19 ab 4.86 ¢ 1.08 b 1.31 be 4.53 d 3.90 ¢
Check* —~—— 0.48 a 37.59 a 10.07 a 8.60 a 108.77 a 81.06 a
Cygon 400 8.0 f1 oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +

Vendex 4L 59.0 ml lst-5th covers —_ - 0.49 be 0.39 cd 0.47 £ 0.54 £
Cygon 400 8.0 fl oz PP
Lorsban 50W 1.0 1b P, PF
MO0Q70616 1.9E 24.6 ml +

Vendex 4L 29.5 ml 1lst-5th covers - - 0.53 be 2.13 b 1.28 ef 1.90 cde
Cygon 400 8.0 fl oz PP
Lorsban 50W 1.0 1b P, PF
MO070616 1.9E 24.6 ml +

Vendex 4L 14.75 ml lst~-5th covers - — 0.65 be 0.31 cd 2.30 de 1.05 ef
Cygon 400 8.0 f1 oz PP
Lorsbhban 50W 1.0 1b P, PF
M0070616 1.9E 24,6 ml* lst-5th covers - - 1.60 b 1.39 be 11.06 ¢ 11.91 b

Numbers in the same column followed by the same letter are not significantly different (p < .05), DMRT.
* Sprayed with Kelthane 4F 16 f1 0z/100 on Jun 18.

#*Data were transformed to log10 (X + .05) for amalysis.
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Jun 25%% Jul 3%* Jul 18%*
ERM/ Eggs/ ERM/ Eggs/ ERM/ Eggs/

Materials & amts/100 gal Timing leaf leaf leaf leaf leaf leaf
M0070616 1.9E 24.6 ml + All applic.
Vendex 4L 59.0 ml 0.22 ¢ 2.62 b 0.08 b 0.18 ¢ 0.40 cd 1.77 cd
M0070616 1.9E 24.6 ml + All applic.
Vendex 4L 29.5 ml 0.25 ¢ 3.49 b 0.85 ab 0.80 ¢ 1.85 ¢ 3.64 ¢
M0070616 1.9E 24.6 wml + All applic.
Vendex 4L 14.75 ml 2.09 a 8.96 b 1.89 a 4,04 ab 5.49 b 14.08 b
M0070616 1.9E 24.6 ml* All applic. 0.84 bc 4.78 b 0.11 b 0.89 ¢ 0.33d 1.42 cde
Cygon 400 8.0 fl oz PP
Lorsban 50W 1.0 1b/100 P-5th cover 2.24 a 33.80 a 2.90 a 5.06 a 17.18 a 36.40 a
Check* — 1.29 ab 7.04 b 1.09 ab 1.26 be 0.41 cod 1.27 cde
Cygon 400 8.0 £l oz PP
Lotsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +

Vendex 4L 59.0 ml lst-5th covers 0.43 ¢ 3.06 b 0.09 b 0.21 ¢ 0.23 d 0.40 e
Cygon 400 8.0 £l oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +

Vendex 4L 29.5 ml lst-5th covers 0.30 ¢ 4.05 b 0.19 b 0.41 ¢ 0.91 cd 1.57 cde
Cygon 400 8.0 £f1 oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +

Vendex 4L 14.75 ml 1st-5th covers 0.43 ¢ 4.16 b 0.33 b 0.73 ¢ 1.23 cd 1.97 cd
Cygon 400 8.0 £f1 oz PP
Lorsban 50W 1.0 1b P, PT
M0Q70616 1.9E 24.6 ml* lst-5th covers 0.81 be 2.70 b 0.09 b 0.51 ¢ 0.48 cd 0.98 de

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

* Sprayed. with Kelthane 4F 16 f£1 0z/100 on Jun 18.
**Data were transformed to log10 (X + .05) for analysis.
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Aug 1¥* Aug 14*%

‘ ERM/ TSSM/ Eggs/ ERM/ TSSM/ Eggs/
Materials & amts/100 gal Timing leaf leaf leaf leaf leaf leaf
M0070616 1.9E 24.6 wml + All applic.

Vendex 4L 59.0 ml 2,03 de 0.000D 6.72 ¢ 4,38 cde 0.26 b 13.39 bed
M0070616 1.9E 24.6 ml + All applic,
Vendekx 4L 29.5 ml 6.65 be 0.48 b 39.99 a 15.35 ab 0.51 b 30.63 a
M0070616 1.9E 24.6 ml + All applic.
Vendex 4L 14.75 ml 13.85 ab 1.75 a 50.34 a 20.38 a 0.51 b 29.18 ab
M0070616 1.9E 24.6 ml¥* All applic. 0.38 fg  0.00 b 1.35 e 1.18 fg 0.21 b - 6.70 def
Cygon 400 8.0 £l oz PP
Lorsban 50W 1.0 1b/100 - P-5th cover 16.23 a 3.01 a 67.86 a 20.43 a 4.29 a 28.92 ab
Check* - 0.33 g 0.04 b 1.27 e 0.76 g 0.04 b 3.42 £
Cygon 400 8.0 f1l oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml + .
Vendex 4L 59.0 ml 1st-5th covers 0.93 efg 0.14 b 3.89 cd 2.19 efg  0.14 b 5.31 ef
Cygon 400 8.0 f1 oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +
Vendex 4L 29.5 ml 1st-5th covers 2,21 de 0.22 0 14.52 b 8.42 abec 0.40 b 21.75 abe
Cygon 400 8.0 fl oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml +
Vendex 4L 14.75 ml 1lst—-5th covers 4.14 cd 0.46 b 17.30 b 6.55 bed 0.62 b 11.38 cde
Cygon 400 8.0 fl oz PP
Lorsban 50W 1.0 1b P, PF
M0070616 1.9E 24.6 ml* lst-5th covers 1.0 ef 0,04 b 3.08 d 2.85 def 0.25 b 13.04 bed

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

* Sprayed with Kelthane 4F 16 f1 0z/100 on Jun 18.
*%Data were transformed to 1og10 (X + .05) for analysis.
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APPLE : Malus domestica Borkh 'Red Del.' R. L. Horsburgh and L. J. Cobb
European red mite; Panonychus ulmi (Koch) Department of Entomology
Stethorus punctum (LeConte) Winchester F ruit Research Laboratory

Virginia Polytechnic Institute
and State University
Winchester, VA 22601
APPLE, MITICIDE EVALUATIONS, 1985: Treatments were applied to mature
'Red Delicious' trees using single tree plots arranged in a randomized block
design and replicated 4 times. Trees were sprayed to runoff using a Bean 35
gal/min hydraulic sprayer operating at 400 psi. DPX Y5893, Apollo, Carzol and
Kelthane were applied on 26 Apr (pink). ABG-6162 was applied on 13 May and the
Omite treatments on 24 Jun. Mites and eggs were counted by randomly selecting
25 leaves per replicate, brushing onto glass plates with a modified Henderson-
McBurnie brushing machine and counting all motile forms and viable eggs with
a binocular microscope. Stethorus punctum populations were evaluated by
counting all adults and larva found in a 3 min search of each tree.
Counts made on 30 May indicate that the single treatments with DPX Y5893
(2 rates); Apollo (2 rates) and Kelthane gave significant control of European
red mite when compared to the check. ABG-6162 applied on 13 May also reduced
mite numbers significantly at all three treatment vates by 30 May. By 17 Jun
the initial control obtained with Carzol had broken down and mite numbers had
begun to increase significantly on the trees in the two plots treated with the
lower rates of ABG-6162. By 9 Jul conditions were much the same as on 17 Jun,
except the existing differences were more pronounced. By 24 Jul control on most
of the treatments had broken down. Counts of Stethorus punctum made to assist
in managing the mite populafions roughly corresponded to mite densities.
Predators were abundant encugh that no additional miticides were applied. No
fruit or foliage phytotoxicity was observed. Fruit finish ratings at harvest
showed no significant differences between treatments and fruit finish was

generally very good.



May 30% Jun 17* . Jul 9% Jul 24%%

Materials & amts/ Time of ERM/ Eggs/ ERM/ Eggs/ ERM/ Eggs/ Mean no. Mean no.
100 gal application leaf leaf leaf leaf leaf leaf SPA/3 min SPL/3 min
DPX Y5893 50W

1.0 oz (28.4 gm) Apr 26 0.04d 1,82 0bp 1l.254 2.20 be  2.22 de 24,45 bede 21,3 cd 9.8 b
DPX Y5893 50W S ' ,

2.0 oz (56.8 gm) Apr 26 0.13 cd 1.09b 0.584d 2.25 bc  2.88 de 22,75 bede 14.3 d 8.5 b
Apollo 50SGC C

1.0 £1 oz (29.6 ml) Apr 26 0.25 cd 1,63 b 1l.98 cd 2.33 be 6.63 bed 7.49 efg- 19.5 cd 15.0 b
Apollo 50SC

2.0 £f1 oz (59.2 ml) Apr 26 0.18 ¢cd 0.79 b 1.60 cd 4,30 bec 3.22 de 15.37 bedef 10.3 d 5.0 b
Carzol 92SP

4.0 oz (113.6 gm) Apr 26 1.83 ab 13.54 a 23.39 2 40.55a 19.70 ab  43.92 ab  40.0 a 16.0' b
Kelthane 4F .

1.5 pt (709.7 ml) Apr 26 0.04d o9.55bp 0.804d 1.79 ¢ 4£.28 cd 9.19 defg 18.3 cd 8.3 b
Omite 30W

1.0 1b (453.6 gm) Jun 24 - —_— - -— 2.47 de 11.44 cdefg 17.0 d 6.0 b
Omite 30W

1.5 1b (680.4 gm) Jun 24 —_— _— - - 0.78 e 4.13 ¢ 14.5 d 5.0 b
Omite 6E ‘

6.0 £f1 oz (177.4.ml) Jun 24 - - — - 6.49 bed  15.37 bedef 33.0 abe 10.3 b
Omite 6E

8.0 £1 oz (236.6 ml)  Jun 24 T - _ - - 1.95 de 5.63 fg 23.0 bed 7.0 b
ABG-6162 16 gm/qt

10.0 f1 oz (295.7 ml) May 13 0.83 be 2.39b 7.67 b 9.58 b 23.64 a 88.95 a 41,8 a i9.3 b
ABG-6162 16 gm/qt } .

20.0 £1 oz (591.4 ml) May 13 0.33 cd 1.44 b 5.23 be 7.50 be 14.92 abe 33.45 abe 23.3 bed 32.3 a
ABG-6162 16 gm/qt

40.0 fl oz (1182.8 ml) May 13 0.20 cd 0.82 b 1.76 cd 3.35 be 4.79 cd 17.15 bedef 37.3 ab 11.8 b
Check 3.35 a 22.56 a 41.63 a 41,15 a 18.82 ab 28.66 abed 45.3 a 13.3 b

Numbers in the same column followed by the same letter are not significantly different (p < .05) , DMRT.
*Data were transformed to log10 (X + 0.5) for analysis., **Data were not transformed for analysis.
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EFFECT OF OGRASS HERBICIDES ON DOWNY BROME GROWTH
R.S. Young
West Yirginia University Experiment farm
Kearneysville, WY

INTRODUCTION

Downy brome (Bromus tectorum L.) a grass sometimes incorrectly known as cheatgrass is
normally a winter annual but sometimes acts as a spring annual or biennial reproducing by seed. It
is a prolific seed producing plant with a root system that may extend as deep as three feet, and can
keep growing almost to the freezing point of the root. It is found widespread throughout North
America. The mature seed is yellow to reddish-brown. Steinbauer andGrigsby (3) reported 1003
seed germination of downy brome following eight years of dry storage and Hubert (2) reported 96%
seed germination following 11.5 years of storage. In the field, most downy brome seeds germinate
during the first year(2, 3) and less then 28 remain viable in the soil for 3 years (1). The life
cycle of downy brome is nearly identical to that of winter wheat. [t thrives in cold moist soils. it
can germinate in the fall to late winter and can become a complete cover of green vegetation by
mid-December thus, making an ideal habitat for meadow and pine voles.

Excellent control of downy brome may be accomplished with annual applications of moderate
rates (0.9kg/ha) of simazine or terbacil, both of which are commonly used in a herbicide program
for apple and peach plantings. Conversely, a herbicide program where diuron is the only residual
herbicide used, an excellent growth of downy brome may develop.

A treatment of 3.58 kg ai/ha diuron + 2.24 kg ai/ha glyphosate applied annually for 10 years
to SO spur ‘Golden Deliciuos on seediing, M 7 and MM 106 rootstock developed a high popuiation of
downy brome. The percent of weed cover abserved in late September of 1983 and 1984 for the
diuron + glyphosate treatment was 708.  Of the total weed population, 80% in 1983 and 98% in
1984 was downy brome grass.

The purpose of this study was to evaluate two new grass herbicides:

a Yfluazifop [(2)- 2-(4-{{S-{trifluoromethyl}-2-pyridimyl)oxy}phenoxy)propionic acid]
b)sethoxydim {2-( 1-{ethoximino}butyl)-S-(2-{ethylthio}propyl) 3-hydroxy-2-cyclo-
hexen- | - gne.

Both of these are selective postemergence annual and perennial grass herbicides which are
rapidly absorbed by the foliage and translocated to the meristematic growing point followed by the
rapid cessation of growth. These materials are also translocated to the underground plant parts such
as the roots, rhizomes, and stolons.

METHODS AND MATERIALS

Ten years of annual applications of 3.58 kg ai/ha diuron + 2.2 kg ai/ha glyphosate to 50 trees of
spur 'Golden Delicious’ on three rootstocks ( seedling, M 7 and MM 106 )had developed a 708 weed
cover with 808 being downy brome as cbserved Spetember 28, 1983. Fluazifop and sethoxydim at
rates of 0.56 and 1.12 kg/ha + 1% crop oil concentrate (COC) were applied at 262 liters/ha on
June S, 1984 before the annual diuron + glyphosate application (6/19/84). Applications were
made with a boom having OCO8 and one 11008 flat-fan nozzle tips. Early September observations
rated ali grass herbicide treated plots as having 70% weed cover of which 98% was seedling downy
brome ranging in height from 2 to 15 cm with most being 13 to 1S cm high. A repeat of the June S



apelications of fluazifop and sethoxydim were made September S, 1984.

The data presented is based upon observation made May 24,1985 from six random areas a half
square meter in size for each rate of the two grass herbicides.

RESULTS

All of the fluazifop and sethoxydim treatments suppressed the germination and growth of downy
brome (Table 1).

Table 1. Mean number of downy brome grass plants and inflorescence height on May 24, 198S.

Treatments of 0.56 and 1.12 kg/ha of fluazifop and sethoxydim were applied June S, 1984 and
September S, 19843,

Treatment Rate(kg/ha)  Mean plant number/0.5m2 Inflorescence height(cm) .

Fluazifop 0.56 352 40.0a
1.12 1.0a 40.04a
Sethoxydim 0.56 12.8b 40.0a
1.12 13.0b 40.03a
Control 0.0 48.0c 60.00b

Numbers followed by the same lelter in each column are not sigificantly different at the 0.05
level by Duncan's multiply range test.

The number of developed downy brome grass plants present in the plots of both rates of fluazifop
treatments were significantly lower than the number of plants found in the sethoxydim treatments.
The mean plant population which developed in the treated plots was not significantly altered with an
increae in the rate of application of either grass herbicide. *

The treatments of fluazifop and sethoxydim significantly reduced the inflorescence height of the
downy brome as compared to the non-grass herbicide treatment. Increasing the rate of material of
either herbicide did not alter the inflorescence height.

LITERATURE CITED

1. Chepil, W. S. 1946. Germination of weed seeds. |. Longevity, periodicity of garmination
and vitality of seeds in cultivated soil. Sci. Agr. 26:307-346.

2. Hulbert, L. C. 1955. Ecological studies of Bromus teciorum and other annual
bromegrasses. Ecol. Monographs 25: 181-213.

3. Steinbauer, 6. P. and B. H. Grigsby. 1957. Field and laboratory studies on the dormancy

and germination of seeds of chess (Bromus secalinus L.) and downy bromegrass (Bromus tectorum
L.). WeedsS:1-4.

3

- A

3 Y

3

B

B

)

3

!



]

2 N B

—y

S . —

T3

3 T3

3

3

3

oy
a2

EFFICACY OF DIFFERENT FORMULATIONS OF TRICLOPYR FOR CONTROLLING
VIRGINIA CREEPER IN ORCHARDS

T. J. Tworkoski and R. S. Young
West Virginia University, Morgantowm, WV
and
J. P. Sterrett, USDA-ARS, Frederick, MD

In orchards, Virginia creeper (Parthenocissus quinquefolia
Planch.) grows rapidly through unmowed areas, up tree trunks and into
crowns, causing a loss of productivity. Two field experiments were
conducted to determine the efficacy of different formulations for
triclopyr on control of Virginia creeper growing in an apple orchard
near Kearneysville, WV, In 1984, ester or amine formulations of
triclopyr (Garlon 4 and Garlon 3A) were applied with a low volume
sprayer (5 gal/A) at .25 or 1 1b a.i./A, either with or without the
growth regulator indolebutyric acid (IBA) (20 mM). Im the 1985
experiment, triclopyr ester or a combination of 2,4-D ester and
triclopyr ester (Crossbow) were applied at 0.5, 1.0, or 2.0 1b a.i./A
in either a high (30 gal/A) or a low (5 gal/A) carrier volume. Both
experiments were replicated 4 times.

In the first experiment, only the 1 1b/A triclopyr ester treatment
provided satisfactory control., For this treatment, less than 10Z of
the Virginia creeper survived at the end of 1984, However, by the end
of 1985, Virginia creeper had regrown to occupy 50% of the treated
area, Untreated areas increased from 75% coverage in 1984 to almost
100% by the end of 1985, All other treatments provided no better than
60Z control during 1984, and by the end of 1985, sites were completely
occupied by Virginia creeper. In gemeral, IBA had no effect on the
efficacy of either triclopyr formulation.

In the second experiment, most treatments provided satisfactory
control. The least control (approximately 70%) was achieved with
Crossbow at 0.5 1b/A in 5 gal/A. Generally, all other treatments
provided better than 90% control by the end of 1985. Slightly, but
not significantly, better control was usually obtained at the higher
carrier rate.

A third experiment was carried out in a growth chamber to
determine the effect of 2 carrier rates (5 or 30 gal/A) on absorption
of l4C-triclopyr. One-tenth uCi l4C-triclopyr was applied in 3
(low) or 18 (high) ul water (0.5% Tween 20) to 3 leaf discs contained
in a Petri dish., The experiment was replicated 4 times. After 1, 4,
and 24 hours, the discs were washed in methanol for 1 min and then
rinsed twice. The methanol was evaporated and residue assayed for
radioactivity (unabsorbed triclopyr). Leaf discs were assayed for
radiocactivity (absorbed triclopyr) following combustion. Absorption
of triclopyr increased with time: 9, 15, and 43% was absorbed at 1,
4, and 24 hrs, respectively. Carrier rate had no significant effect
on triclopyr absorption at any time period. These results are similar
to those in the second field experiment; differences in herbicide
carrier rate did not strongly affect herbicide efficacy.



These experiments indicate that triclopyr ester alone (Garlon 4),
or in combination with 2,4-D (Crossbow) can control Virginia creeper
at 1 1b a.i./A. After 24 hrs, leaf absorption of triclopyr was the
gsame for both high and low carrier rates. Gemerally, with doses of 1
1b or more per acre, carrier rate does not significantly affect
efficacy of this herbicide at the end of the first growing season

following treatment.
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Effect of Grass Management on Soil Moisture in an Orchard System

W. V. Welker, Jr. and D. M. Glenn
U.S. Department of Agriculture
Agricultural Research Service
Appalachian Fruit Research Station
Kearneysville, West Virginia 25430

ABSTRACT

The use of growth regulators and sub-lethal rates of herbicides have
received attention as possible ways to reduce maintenance of grass
roadways in orchards. The use of these same materials as tools to manage
the availability of water for fruit trees at times of stress pose an
interesting possibility. This study was established to measure the
effect of chemical and mechanical treatments upon soil water depletion,
both in the grass roadway and the adjacent bare soil area.

A randomized complete block design with 5 replications was used.
Each plot, 10'x 16', was divided in half. One-half consisted of
established Kentucky 31 tall fescue, the other half was vegetation free.
The treatments of the grassed areas were: Paraquat at 1/8, 1/4, and 1/2
lb. per acre, mowed at lawn height, and untreated. Soil water content to
a 3 foot depth was measured periodically through the growing season using
a calibrated neutron probe. Access tubes were located in the center of
the sod area and 1 and 3 feet from the edge of the sod in the
vegetation-free area. The desired injury range was obtained with the
herbicide treatments. The Paraquat treatments were visually
distinguishable. The recovery was complete at the 1/8 and 1/4 1b.
levels, while the 1/2 lb. per acre treatment resulted in permanent injury
to the sod. Weeds invaded the 1/2 lb./acre treatment as the season
progressed. Soil water depletion or water conservation within the grass
area was impacted by the herbicide treatments. There was a direct
relationship between the rate of herbicide and the amount of water
conservation. Mowing had little or no effect upon water depletion. None
of the treatments had an impact upon soil water depletion in the
vegetation-free strip as measured 1 foot from the grassed area.

If fruit trees are raised in sod, management practices such as
applying low rates of herbicides to stunt the grass at critical times can
have an impact upon the amount of water that the grass will remove from
the soil. However, if the trees are grown in the bare soil strip, the
management practices studied in this experiment would have no impact on
soil water 1 foot from the grass. If the assumption is made that the

active roots of the fruit tree are within the vegetation-free strip, then
these practices would not impact the growth of the tree.
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Weed Control in One-Year Apple Plantings in Virginia:

A Two-Year Summary

C. L. Foy and H. L. Witt
Department of Plant Pathology, Physiology and
Weed Science
Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061

Introduction

Agriculture has been referred to as a "controversy with weeds"!
Despite significant advances in devising vegetation management
strategies for deciduous orchards, weeds are still with us in
abundance and seemingly endless variety.

Until recently, alternatives for the control of a broad spec-
trum of weed species in first and second year plantings have been
limited. Elimination of weed competition is most critical when the
trees are young and newly established. The reduction in the growth
rate of young trees caused by weed related stress can greatly
influence orchard fruit production for many years. The trees may be
less winter hardy, slower to reach maturity and may produce less
fruit by not being allowed to reach their full growth potential.
For many years, we have conducted a continuing program of field
evaluation of candidate herbicides for selective weed control in
orchards. Recent emphasis has been on young (1 or 2-year-old)
plantings. The present report is a two-year summary of these
efforts (1984 + 1985) in first year apple plantings.

Materials and Methods

Two separate replicated field experiments were conducted during
1984 and 1985 at Wray's Orchard in Calloway, Virginia (Franklin
County). Herbicides or herbicide combinations tested that are not
registered for use in Virginia orchards included: PPG-1013 +
paraquat, PPG-1013 + oryzalin + paraquat, PPG-1013 + simazine +
paraquat, PPG-844 + paraquat, PPG-844 + simazine + paraquat, metala-
chlor + simazine + glufosinate, glyphosate or paraquat, imazaquin +
pendimethalin, imazaquin + pendamethalin + paraquat and oxyfluorfen
+ paraquat. The following recommended herbicides were applied:
paraquat alone or in combination with simazine, napropamide +
simazine, norflurazon + simazine, oryzalin + simazine, dichlobenil
or pronamide. Terbacil + paraquat (recommended for apple trees
established at least three years) and terbacil + diuron + paraquat
(recommended for apple trees established at least two years) were
also applied in one experiment. Herbicide treatments were applied
to clayey soils with soil pH ranging from 6.3 to 6.8 and organic
matter ranging from 3.4 to 3.6%. 'Red Chief' Red Delicious apple
trees had been established one year when treatments were applied.
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Individual plots were 6 feet wide and 15 to 22 feet Tlong
(depending on spacing within the row). A1l treatments were repli-
cated four times and all except dichlobenil were applied as directed
sprays in 28 gallons of water per acre using a C0O,-charged hand
sprayer equipped with a boom having two 11003 nozzles %nd delivering
32 psi pressure. The surfactant, Ortho X-77 at 16 oz. per 100
gallons of water was included in all paraquat sprays. Dichlobenil
granules were applied by hand (salt shaker method).

(Experiment 1)

Weed species present at the time of treatment on April 12, 1984
were henbit (blooming and the most abundant weed present), mayweed,
shepherdspurse (blooming), mouseear chickweed (blooming), plantains
and common chickweed.

Weed control ratings and estimates of ground covered by weeds
were made June 7, 1984,

(Experiment 2)

Weed species present at the time of treatment on April 3, 1985
were common lambsquarters (1 inch tall or less and the most abundant
weed present), orchardgrass (6 inches tall), alfalfa (up to 10
inches tall), fleabanes (4 to 6 inches tall), common chickweed (1%
inches tall), broadleaf dock (4 to 5 inches across), henbit (2 to 3
inches tall), shepherdspurse (3 inches across) and mouseear chick-
weed ( 13 inches tall).

Weed control ratings and estimates of ground covered by broad-
leaf weeds and grasses were made June 13, 1985.

Results

(Experiment 1) Evaluations on weed control are presented in
Table 1. There was very little grass in the treated row area except
for a small amount of tall fescue, perennial ryegrass and rye. Rye
was an obvious component in some, but not all, checks. Most notice-
able was the broad array of annual and perennial broadleaf weeds
which included Virginia pepperweed (1 to 2 feet tall and seeding),
common ragweed, wild buckwheat, dandelion, red clover, shepherds-
purse, campion, henbit, red deadnettle, Veronica sp., knotweed,
common lambsquarters, pigweeds, thistles and mayweed.

Imazaquin + pendimethalin and paraquat were the weakest treat-
ments against grasses. Imazaquin + pendimenthalin (0.125 + 3.0 1b
a.i./A) and paraquat were weak against broadleaf weeds. Good to
excellent control of broadleaf weeds and grasses was achieved with
other herbicide treatments without injury to apple trees.
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(Experiment 2) Evaluations on weed control are presented in
Table 2. Approximately 24 months after treatment, the untreated
check plots were completely covered with a wide assortment of weeds
including common lambsquarters (up to 24 inches tall), common
ragweed (6 to 24 inches tall), prickly lettuce, Virginia pepperweed
(6 to 24 inches tall), black nightshade, daisy fleabane, horsenettle
(up to 18 inches tall), brambles, wild buckwheat, buckhorn plantain
(up to 24 inches tall), orchardgrass (36 inches tall and heading),
and alfalfa (36 inches tall and in full bloom).

Large crabgrass and foxtails were the annual grasses present in
some treated plots. Alfaifa, common lambsquarters, common ragweed
and horsenettle were predominant in many treated plots. Johnson-
grass, white campion, Pennsylvania smartweed, Virginia copperleaf,
yellow nutsedge, quackgrass, velvetleaf, wild garlic, broadleaf dock
and curly dock were also present. Of the recommended treatments,
only pronamide did not effectively control the annual broadleaf
weeds while PPG-1013 and PPG-844 were the weaker of the non-
registered treatments. Moderate to heavy pressure from perennial
broadieaf weeds occurred in most plots. All treated plots contained
fewer perennial grass plants than did the untreated check plots.

Apple trees were green and vigorous with no herbicide injury
symptoms visible.

Conclusion

0f the non-registered herbicides or herbicide combinations
tested, metalochlor + simazine used in combination with paraquat,
glufosinate or glyphosate, and oxyfluorfen + paraquat showed the
most promise for controlling annual weed species with no injury to
young apple trees. Imazaquin + pendimethalin + paraquat was some-
what effective on annual broadieaf weeds. PPG-1013 + paraquat and
PPG-844 + paraquat generally did not provide adequate weed control,
particularly where pressure from annual broadleaf weeds was heavy.
Little to no control of the perennial broadleaf weed species en-
countered was achieved with any of the above treatments.



Table 1. Effect of herbicides on weed control in one-year-old ‘Red Cgief' Red Delicious apple trees. Calloway, Virginia (Franklin County).
Treated April 12, 1984, Data are averages of & replicates.
June 7, 1684
Weed controib
Treatment Rate Grasses Broadieaf weeds Groundcover
(1t a.i./A) (%)
1. Simazine {Princep Caliber 90) + paraquat {Ortho Paraquat Plus) 4.0 + 0.5 8.7 a 8.0 be 13.0 c-¢
2. PPG-1013 (C.25E) + paraquat 0.2 + 0.5 9.9 a 8.9 a-c i1.0 c-e
3. PPG-1013 + paraguat 0.4 + 0.5 9.6 2 9.1 a-c 7.0 de
4. PPG-1013 + paraquat 2.8 + 0.5 10.0 a 9.9 a 2.3 e
5. PPG-1613 + oryzalin {Surflan 4AS) + paraguat 0.4 + 3.0 +0.,5 8.5 ab 9.2 a-¢ 7.3 de
6. Metolachlor {Dual BE) + simazine + glufosinate (HOE 0661), 1.78 1bsgal) 2,0+ 2.0 + 0.7 8.9 ab 9.4 a-c 6.3 de
7. Fetolachlor + simazine + glufosinate 2.0+2.0+1.0 9.7 a 5.5 ab 30e
8. Metolachlor + simazine + glufosinate 3.0+ 3.0+ 1.0 10.0 a 9.7 a 2.1e
9. Metolachlor + simazine + paraquat 2.0+2.0+ 0.5 10.0 a 8.9 a-c 9.6 c-e
10. Metolachlor + simazine + paraquat 2.0 +2.0+ 1,0 9.9 a 8.9 a-c 8.0 de
11. Imzzaquin (Scepter, 1.5 1b/gal} + pendimethaiin {Prowl 4E) 125 + 3.0 4.8 ¢ 6.5 d 19.0 ¢d
12. imazaquin + pendimethalin 0.25 + 3,0 6.3 ¢ 7.9¢ 22.8 ¢
13, Imezaquin + pendimethalin 0.375 + 3.0 6.3 c 8.9 a-c 10.0 c-e
14, Imazaquin + pendimethalin + paraquat 0.125 + 3.0 + 0.5 8.4 ab 8.8 a-¢ 45¢
15, Imazaquin + pendimethalin + paraquat 0.25 + 3,0 + 0.5 9.3 2 9.7 a 4,0 e
16. Imazaquin + pendimethalin + paraquat 6.375 + 3,0 + 0.5 6.9 be 9.2 a-c 10.5 ¢-e
17. Faraquat 0.5 5.5 ¢ 2.b e 75.3 a
18. Untreated L. 5.0 ¢ 1.9 ¢ 8.8t
9, Metolachlor + simezine + glyphosate (Roundup) 2.0+2,0+1.0 10.0 & 9.7 a 3.3 ¢
20. Metolacklor + simazine + glyphosate 3.0+-3.0+ 1.0 10.0 & 9.7 a 3.0 e
21, Oryfluorfen (Goal 2E) + paraguat 1,0 + 0.5 10.0 9.6 a £.0¢
2Z. Oryflurofen + paraquat 2.0 + 0.5 10.0 & 9.8 a 1.0e

3Means within a column followed by the same letter are not significantly different 2t the 5% level according t2 Durcen's multiple range

b0-10 scale: 0 = no control and 10 = complete control.
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Table 2. Effect of herbicides on wged control in one-year-old apple trees. Franklin County, Virginia. Treated Aprilt 3, 1985. [Data are
averages of 4 replicates.

June 13, 1985

Groundcover
Treatmantb Overall weed® Broadlieaf weeds Grasses
Rate control Annual Perennial Arnual Perennial
(1b a.i./A) (%)
1. PPG-1013 (0.25EC; 0.4 2.6 f-1 26.3 ¢d 31.3 8 2.3 a 4,0 b
2. PPG-1G13 {0.25EC) + simazine (Princep 4L} 0.4 + 2.0 6.1 a-f 6.0 e 27.0 & 3.0 be 3.3 b
3. PPG-844 {Cobra 2EC) 0.5 2.0 g-i 48.8 ab 20.5 a 2.5 be 8.3 ab
4, PPG-844 {Cobra 2EC) 1.0 1.4 hi 35.0 bc £5.0 a 3.8 bec 2.5 b
9. PPG-844 (Cobra 2EC) + <imazine 0.5 + 2.0 4.3 ¢-h 1.3 e #3.5 a 8.8 ab 4.0b
5, Metolachlor {Dual 8E) + simazine + glufosirate 2,0 +2,0+ 1.0 4.7 a-h 15.0 de 28.0 e 0.0¢c 6.85b
{HOE-066), 1.78 1b/gal}
7. Metolachior (Dual 8E) + simazire + glufosinate 3.0 +3,0+ 1.0 3.5 d-3 G.0e 61.5 a 0.8 ¢ 20b
(HOE-0661, 1.78 1b/gal)
8. Metolachlor (Dual BE) + simazine 2.0+ 2.0 6.6 a-e 3.6 e 21.3 & t.4 dbc 4.8 b
9, Metolachlor {Dual 8E) + simazine 3.0 + 3.0 5.2 a-g 9.8 e 41.8 3 0.8 4.5 b
10. Oxyfluorfen {Goal 1.6E) 1.0 3.3 e-i 16.3 de 22.8 a 12.0 a 5.5 b
11. Oxyfluorfen {Goal 1.6F) 2.0 4.4 b-h 12.8 de 36.3 a 2.1 be 360D
12, Napropamide {Devrinol 50W) + simazine 4.0+ 3.0 4.7 a-h 5.3 e 41.% a 0.0 ¢ 4,3 b
13. Norflurazon (Solicam 80W) + simazine 3.0 + 3.0 7.1 a-d 0.5e 20.5 a 0.5 ¢ 360
14, Oryzalin {Surflan 4AS) + simazine 4.0 + 3.0 4.3 c-h 0.5 ¢ 51.8 a 0.3 ¢ 5.0b
15, lm?zaqu§n4(§cepter. 1.5 1b/gal} + oendimethalin 0.25 + 3.C 3.9 d-i 0.3 e 52.0 & 2.5 be 6.5%
Prowl 4E
16. Dichlobenil {Horosac 4G) 6.0 8.2 ab 5.3 e 12.5 a 3.0 be 2.5b
17. Pronamide {Kerb 50W) 4.0 3.5 d-i 28.8 od 25.0 a 2.3 be 9.0 ab
18, Simazine 3.2 7.7 a-¢ 0.8 e 19.8 a 1.0 ¢ 2.0b
19. Terbacil (Sinbar 80W) 3.2 8.6 a 0.0 e 12.8 a 0.0 ¢ 1.5b
20. Terbacil (Sinbar 80W) + diuron {Karmex 80W) i.6+1.,6 8.7 a 0.3 e 12.0 & 06.0¢ ¢.3b
21. Untreated —— 0.0 i 55.0 & 27.5 a 0.0 ¢ 16.3 a

3eans within a column followed by the same letter are not significantly different at the 5% levei according to Duncan's multiple range test.

bPar‘aquat at 0.5 1b a.i./A + X-77 at 16 0z/10G gal was included in all sprays except treatments & and 7.

§ -- 330 pur £oy

€0-10 scale: 0 = no control and 10 = complete control.
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The Interaction of Soil Management System and Rainfall Infiltration
in a Young Peach Planting

D. M. Glenn
W. V. Welker
USDA-ARS, Appalachian Fruit Research Station,
Kearneysville, Wv 25430

Tree fruit crops in the eastern U.S. are grown primarily without the
use of supplemental irrigation. The potential for surface rumoff is high
since trees are generally planted on sloping land. The roughness,
porosity, water content, and resistance to aggregate breakdown of the soil
surface all interact to determine if rainfall will infiltrate or runoff.
Preventing runoff reduces soil loss while increasing the amount of soil
water available for fruit production. The objective of this study was to
examine the effect of 4 soil management systems (cultivated, herbicide,
mowed sod, and killed sod) on rainfall infiltration in a young peach
orchard.

The peach cultivars ‘'Summer Glow' and 'Red Haven' on 'Halford’
rootstock were planted in hand-dug holes in 1983 and 1984 respectively.
All trees were headed to a height of 100 cm at planting. A randomized
complete block experimental design was used with 5 replicates in each
year. FEach plot contained 3 trees with a guard tree between plots. The
treatments included: a) trees planted in Kentucky 31 fescue sod, and b)
trees planted in a Kentucky 31 fescue sod that was tilled the fall before
planting leaving a bare soil surface. Trees planted in sod were divided
into 2 growps. The first group (mowed sod) were maintairmed in a mowed sod
state, while the sod in the second group (killed sod) was treated
immediately after planting with glyphosate at a rate of 2.2 kg/ha. When
the sod had died, a residual herbicide treatment of 1.1 kg/ha diuron plus
1.1 kg/ha terbacil was applied. Trees planted in the bare soil were also
divided into 2 groups. The first group was maintained weed-free by
rotatilling and hand-hoeing (cultivated). The second group received no
cultivation but was maintained weed-free with the same herbicide
treatments applied to the killed sod (herbicide). This study was
conducted on a Hagerstown silt loam soil with a 6% slope. Neutron probe
access tubes (5.7 em in diameter, 1 m in length) were installed at a 20°
angle from the vertical, 50 cm from the tree in each plot. A calibrated
neutron probe determined soil water content to a 50 cm depth. During the
1985 growing season, the infiltration from 14 rainstorms (precipitation
15 mm) was determined from soil moisture measurements collected prior to
and immediately following the rainstorms. Runoff from each treatment
occurred when the measured increase in soil water after the rainstorm was
less than the received level of precipitation.

The soil management system had a significant effect on rainfall
infiltration in both the 2- and 3-year-old peach plantings. The mowed sod
had the least runoff with 6 rainstorms of the measured 14 resulting in
significant runoff. The 3-year-old killed sod system had runoff in 10
events and the 2-year-old system with the killed sod surface had runoff



Glenn & Welker-- 2

from 8 events. The dead grass mulch of the killed sod treatment
established in 1983 had decomposed almost completely by 1985, however, the
1984 planting retained some residue and was effective in reducing runoff.
The herbicide system in both the 2- and 3-year-old plantings had runoff in
12 of the 14 events. The cultivated system had runoff in 10 of the 14
events for both plantings. These results demonstrate that runoff from
intense rainstorms cannot be prevented with even a thick grass cover, The
maintenance of a partially decomposed sod is not as effective as mowed sod

in reducing runoff but is more effective than either a cultivated or
herbicide system. g

The rainfall events that resulted in runoff demonstrated a positive
correlation with precipitation amount for the mowed sod, killed sod, and
cultivated treatments (r = 0.93, 0.80, 0.81 in the 2 year planting; r =
0.99, 0.74, and 0.85 in the 3 year planting, respectively). The amount of
runoff from the herbicide system did not significantly correlate with the
amount of precipitation. This indicates that surface sealing during an
intense rainstorm occurs very quickly in the herbicide system, while the
structure of the surface in the mowed sod, killed sod, and cultivated
systems is sufficiently stable to allow some infiltration during the
rainstorm in proportion to the amount of precipitation received.

The management of the soil surface in an orchard can significantly
affect the amount of water captured from summer rainfall., During the 1985
growing season, a mowed sod and killed sod system captured approximately
100 mm and 90 mm, respectively, more water than the conventional herbicide
system. This incressed infiltration of rainfall is available for plant
uptake.
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Effects of Bud Position on Time of
Flowering and Fruit Quality in Peaches

Luca Corelli Grappadelli
Department of Horticulture
Clemson University, Clemson, SC

Introduction

The effect of bud position on flowering and its influence on
parameters of fruit quality has not received much attention in peaches.
In apples, work has been conducted on the relationship between fruit
position within canopy and quality paramater, (1, 4, 5, 6, 8, 9). For
peaches, Spencer and Couvillon (10) reported that buds closer to the tip
of the shoot bloomed earlier than those farther away, and that the fruit
developing from the buds that bloomed earlier attained the highest
quality. They measured ovule length throughout the growing season, and
found a positive relationship between ovule length and fruit size., This
research was aimed at studving the relationship between bud position and
its effects on time of flowering, and of different thinning patterns and
fruit densities on fruit quality.

Materials and Methods

In March 1984, four uniform 'Red Haven' trees were chosen, and
1imbs were selected according to shoot length and orientation. Three
lengths were considered: 25, 50, 75 em, and also three orientations of
the shoots: South East (SE), South (S), and South West (SW). Nine
shoots total were selected on each tree. Each shoot was then divided
into three parts, lower, middle, and upper. The total number of flower
buds per shoot section was determined, and the number of flowers open
was recorded. The experiment was repeated in 1985 on a different
cultivar, 'Ranger', because of winter frost damages. The data from both
years were analyzed as a randomized complete block (RCB) split-plot.

In June of 1984, limbs on 5 'Redglobe' trees were chosen according
to two shoot lengths, 50 and 75 em. Four thinning patterns and two
spacings between fruits were applied, in a RCB factorial design. The
spacing between fruits were 10 and 15 cm. The thinning patterns were:
fruit concentrated at the bottom, middle or top third of the shoot; or
left-scattered along the shoot (control)., The number of fruits to be
left was determined by dividing the shoot length by the spacing desired.
The experiment was repeated in '85, on 'Redhaven' trees, but only one
spacing, 15 em, was used, and the thinning patterns were applied at
whole branches, rather than on single limbs., The experimental design in
'85 was a RCB., In both years, fruit was harvested at commercial maturity.
Fruit diameter, weight, % skin colored with red (blush), ground color
according to Delwiche and Baumgardner (3), flesh firmness, and percen-
tage of soluble solids were determined. In 1985, color intensity was

*
using an Effegl pressure tester (Mod., FT 327, Effegi, 48011,

Alfonsine, Italy) and an American Optical 10430 refractometer (American
Optical Corp. Buffalo, N.Y., 14215) respectively.
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also determined by a "Hunter-lab" colormeter (Model 25A~2, STH, H.
Hunter Associates Laboratory, 11495 Sunset Hills Rd., Reston, Va
22090).

Results and Discussion

In both years, flowerbuds closer to the tip of the shoots bloomed
earlier (Tables 1 and 2). Blooming proceeded downwards. Longer shoots
(50 to 75 em) bloomed earlier in 1984 (Table 3), while no differences
were found in 1985 (Table 4), although shoots 50 and 75 cm long had each
10% more open flowers than those 25 cm long. In 1984, orientation
affected flowering only on the first day of blooming (Table 5). More
flowers were open on the SE side of the trees. In 1985, this effect
lasted longer (Table 6), and was extended not only to the SE but also to
the South part of the trees. Chalmers et al. (2) have indicated that
peak photosynthetic activity takes place in the morning hours. This
could be explained by a better water status in the tree, more open
stomates, and low carbohydrate concentration in the leaves., These
factors could explain why the parts of the tree that receive light in
the morning hours, i.e., SE and S, could better differentiate flower
buds than those parts that receive light later in the day.

Because of poor climatic conditions, fruit quality in 1984 was
poor, and this 1s probably why differences were found only for a few
parameters, (Tables 7 and 8). Fruits spaced 10 cm apart were smaller
and had less soluble solids than those 15 cm wide (Table 9). In both
years, fruit closer to the tip were the smallest, had lowest percent
soluble solids, and in 1985 were also less colored and had firmer flesh
than all the other treatments (Table 8 and 10). In 1985, fruit from the
bottom achieved the best quality overall (Table 10), Those from the
middle section had values comparable to those from the bottom for size,
weight, % blush and ground color, while they were firmer and had less
soluble solids. Fruits from the control (scattered) had similar size
and weight to those from the bottom, and percent soluble solids, but
they had less percent skin colored, and they had firmer flesh.

These results disagree with those of Spencer and Couvillon (10).
They found the best fruit closer to the top of the shoots, where the
vegetative-reproductive sink competition should be stronger. Chalmers
et al. (2) reported a feed-back activity of the fruit on the photo-
synthetic rates of the leaves. They also demonstrated the importance of
photosynthesis translocation by girdling experiments.

Fruits in the lower parts of the shoot might stimulate the
production of photosynthesis from the leaves either above them or below,
and have enough carbohydrates available to achieve good quality.

Johnson (7) demonstrated that very little light is necessary to achieve
good skin coloration in peaches, thus the good coloration of fruits
further down in the shoot 1s not surprising . Walter (1l1) indicated
carbohydrate content as an important factor in apple color formation.
The higher percent soluble solids found in both years in the fruit in
the basal portions of the shoots could indicate the effect of distance
from vegetative sinks, and also be reflected in color formation.

In conclusion, bud position affected flowering and fruit quality.
The effect on flowering is clearer than that on fruit quality, although
the effect of competition between vegetative and reproductive sinks is
evident,
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Table 1. Effect of bud position on time of flowering of 'Redhaven'
peach, 1984,

Date

Shoot
Section March 16 March 17 March 19 March 22 March 23

Percent flowers openz

Lower 0 a 0 a 1.46 a 31.51 a 23.38 a
Middle .19 a 0 a 18.40 b 47.92 b - 22.48 a
Upper 6.46 b 9.96 b 51.41 ¢ 25.61 a 5.52 b
SEM .7 1.4 3.7 4.2 3.5

“Means separation in columns by Duncan's Multiple Range test,
o = 0.05.

Table 2. Effect of bud position on time of flowering of 'Ranger’
peach, 1985,

Date

Shoot
Part March 20 March 23 March 25 March 28 April 5

Percent flowers openz
Lower 1,22 a 31.69 a 28,5 a 26.44 a 12,15 a
Middle 11,00 b 48.26 b 22,57 a 16.9 a 1.27 b
Upper 27,94 ¢ 35.93 ab 21.17 a 14.59 a 0.37 b
MSE 4.9 11.9 7.7 6.8 2.8

ZMean separation in columns by Duncan's Multiple Range test, o =
0.05.
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Table 3. Effect of shoot length on time of flowering of 'Redhaven'
peach, 1984.

Date

Shoot
Length

(cm) March 16 March 17 March 19 March 22 March 23

Percent flowers openz

25 0 a .69 a 18.06 a 40.73 a 20.57 a
50 3.54 b 3.66 ab 24,41 a 34.09 a 20,44 a
75 3.11 b 5.61 b 28.80 a 30.23 a 10.37 a
SEM o7 1.4 3.7 4,2 3.5

ZMeans separation in columns by Duncan's Multiple Range test,
a = 0,05,

Table 4. Effect of shoot length on time of flowering of 'Ranger’
peach, 1985.

Date
Shoot
Length
(cm) March 20 March 23 March 25 March 28 April 5
Percent flowers openz
25 7.52 a 41.4 a 23.42 a 24,25 a 3.42 a
50 16.63 a 40,38 a 22,46 a 17.54 a 2.99 a
75 16.54 a 34,49 a 25.94 a 16.30 a 6.74 a
SEM 8.2 13.6 11.5 9.9 2.8
ZMean separation in columns by Duncan's Multiple Range test, a =
0.0s.
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Table 5. Effect of orientation on time of flowering of 'Redhaven'
peach, 1984,

Date

Orientation March 16 March 17 March 19 March 22 March 23

Percent flowers openz

SE 4.61 a 5.24 a 20.68 a 28.76 a 20.09 a
SO .69 b 2.75 a 22.07 a 41.09 a 20.78 a
sw 1.34 b 1.97 a 28.52 a- 35,18 a 10.52 a
SEM o7 1.4 3.7 4.2 3.5

ZMean separation in columns by Duncan's Multiple Range test,
a = 0.05.

Table 6. Effect of orientation on time of flowering of 'Ranger'’
peach, 1985.

Date

Shoot
Orientation March 20 March 23 March 25 March 28 April S

Percent open flowers®

SE 17,35 ab 43.82a 19,31 a 15.75a  3.77 a
50 19.02a 44.82a 24,46a 9.77a 1.9 a
SW 5.18b 27,34 b 28.05a 31.83 b 7.6 a
SEM .08 136 115 .099 .028

“Mean separation in columns by Duncan's Multiple Range test, a =
0.05.
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Table 7. Effect of shoot length on fruit size of 'Redglobe' peach,
1984,

Shoot Fruit

Length Diame%er

(cm) (cm) SEM
50 6.30 a .05
75 6.36 b .04

ZMean separation in columns by linear contrast, o = 0.05.

Table 8, Effect of thinning pattern on fruit size and % soluble
solids of 'Redglobe' peach, 1984,

Thinning Fruit Size % Soluble
Pattern (cm)? Solids?®
Bottom 6.20 a 8.55 a
Middle 6.42 b 8.17 b
Scattered 6.56 b 8.17 b
Top 6.17 a 7.79 ¢
SEM .07 .11

ZMean separation in columns by linear contrast, a = 0.05.

Table 9, Effect of distance between fruits on fruit size and %
soluble solids of 'Redglobe' peach, 1984,

Distance Fruit
Between Fruits Size % Soluble
(cm) (cm) SEM Solids SEM
10 6.27 a .04 7.97 a .07
15 6.43 b .04 8.42 b .09

ZMean separation in colummns by linear contrast, o = 0.05.



Table 10, Effect of thinning pattern on fruit diameter, weight, % blush, % ground color, flesh
firmness, % soluble solids of 'Redhaven' peach, 1985,

Thinning Fruit Fruit Blush Ground Color Pressure 7% Soluble
Pattern Diameter Weight % area covered % area covered kg/cm Solids
(cm) (gr)
Bot 6.23 a 149.05 a 25.34 a 15.08 b 2,87 11.87 a
SEM 0.06 4.35 1.3 1.54 .13 .09
Middle 6.18 a 148,04 a 25,53 a 11.56 b 3.30 b 11.44 b
SEM 0.07 4.77 1.28 1.52 .13 .08
Scattered 6.22 a 148.83 a 18.20 b 20.13 a 3,52 b 11.64 ab
SEM 0.07 4,42 1.25 1.46 .13 .08
Top 5.98 b 134.57 b 16.64 b 24,05 a 3.97 a 11.04 c
SEM 0.06 4,53 1.36 1.6 .14 .09
*Means separation in columns by LSD, a = 0,05.
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Summer Pruning Effects on Canopy Development
of Newly Planted Peach Trees

Stephen C. Myers
Department of Extension Horticulture
University of Georgia
Athens, Georgia

Introduction

Under ideal cultural conditions, newly planted peach trees in
middle Georgia easily attain a height of 1.5 m or more. Lateral
shoots (primary scaffolds), particularly those immediately below
the initial heading cut, exhibit high vegetative vigor (strong
apical dominance). By the end of the growing season, scaffolds
have developed narrow crotch angles and are very upright. During
the first dormant season after planting, pruning is used to
develop the open center training system. Because scaffolds of
vigorous, well-managed trees are so upright in orientation,
rather severe pruning is utilized to "open" trees up to develop
an open center. As a result, severe bench cuts are made,
vigorous sucker growth induced, and potential for fruit
production is reduced.

Selected summer pruning treatments, which might reduce the
required amount of dormant pruning by altering canopy development
were evaluated.

Procedure

Trees of Coromet peach on Lovell rootstock were planted near
Byron, Georgia in a commercial orchard in early February, 1985.
Terminal shoot growth began during the third week of March,
Unbranched trees were headed at 30 cm and grown under standard
fertilization, weed control, and pest control practices but were
not irrigated.

On May 16, 1985, peach trees which averaged 70 cm in height,
were selected for uniformity. At that time, the following
treatments were applied: a) no pruning (control); b) removing
two scaffolds immediately below original pruning cut (delayed
heading); and c¢) removing 1/2 the length of two scaffolds
immediately below original heading cut (topped center). Each
treatment tree was bordered by similarly treated trees.
Experimental design was a randomized complete block design with
six single tree replications. Data were analyzed by analysis of
variance and Duncan's mean separation.
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Following the growing season (October 30, 1985), tree height
and width were measured, the latter at a 1.5 m distance from the
ground (Fig. 1). Trunk diameter was measured at 15 cm from
groundline. The angle of the top three primary scaffold limbs
was measured (did not include the two prumed limbs in the "topped
center" treatment trees). At a 1.0 m distance above groundline,
the interior spread (inrow and crossrow) between primary scaffold
limbs (canopy interior spread) was measured.

Results

Pruning had no effect on the change in trunk diameter between
May 16 and October 30, 1985 (Table 1). In addition, treatments
did not alter ultimate tree height or width. The topped center
treatment increased the angle of the first scaffold limb below
the original heading cut (Table 2), Both pruning treatments
increased the angle of the second and third scaffolds below the
original heading cut. Only the topped center treatment increased
the canopy interior spread compared to the unpruned control.

Time and amount of pruning required to develop a standard
open center tree will be recorded during the dormant pruning.

Summarx

The topped center treatment followed in 1-2 months by an
additional topping of several scaffolds might improve this
training technique in developing an open center tree form which
would not require extensive dormant pruning.
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Table 1. Effect of summer pruning on trunk diameter, tree height
and width of one-year old 'Coronet' peach trees.?

Treatment Change in Tree Height Tree Width’

(16 May) Trunk Diameter (m) (m)
(cm)

Control 3.3 1.9 1.8

Delayed heading 3.2 1.8 1.9

Topped center 3.4 1.8 2,0

Z No Significant difference, 5% level,

Y Measured at a 1.5 m distance from ground.

Table 2. Effect of summer pruning on scaffold angle and width of
canopy interior of one-year old 'Coronet' peach trees.?

Treatment Scaffold Angle (°) Canopy Interior

(16 May) First Second & Third (avg.) Spread at 1 m ht.
(cm)

Control 25 b 34 b 51 b

Delayed heading 31 ab 41 a 52 b

Topped center 37 a 43 a 75 a

Z  Compare means within columns by Duncan's multiple range test,

5% level.
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Fig. 1. Measurement of tree width and canopy interior spread. T
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THE EFFECT OF FRUIT ON THE PHOTOSYNTHETIC RATES
OF ADJACENT LEAVES IN PEACH

Timothy E. Elkner and D.C. Coston
Deptartment of Horticulture
Clemson University
Clemson,S.C. 29634-0375

Increased photosynthetic rates for leaves near fruit have been
reported on apple (5,6,7) and peach (2). No specific distances for this
effect were reported on apple but in peach the leaves were affected up
to 45 cm along the shoot (2). The growth of peach fruit has 3 stages
(9) and its effect on photosynthetic rates of nearby leaves occurs dur-
ing the third stage or final swell period of development. A study on
peach done in Australia did not report on a specific leaf-fruit distance
effect but rather found that photosynthetic rates of leaves on the tree
as a whole, particularly in the middle of the canopy were increased dur-
ing stage III of fruit development (1).

Recently, the findings of increased photosynthetic rates in peach
leaves during stage III of fruit-development have been challenged.
DeJong and Doyle, studying the effects of paclobutrazol on tree growth
and gas exchange of leaves in nectarine, failed to observe increased
photosynthetic rates during fruit development (3). They noted that the
photosynthetic rates reported in the earlier studies were lower than
theirs and others in current literature. They concluded that the effect
of fruit on photosynthesis observed in these earlier studies was induced
by some stress factor on those trees.

The purpose of this study was to determine if the presence of fruit
had an effect on photosynthetic rates of leaves on the same shoot and if
it did, how far along the shoot this effect was measurable.

Materials and Methods

Mature trees of 'Redglobe' and 'Rio Oso Gem' were used in this
study. Shoots were selected on the trees with 1 of 3 possible fruit
loads: 0, 1, or 3 fruit on 'Redglobe' and 0, 1 or 2 fruit on 'Rio Oso
Gem'. Each replicate of 3 shoots (one of each treatment) was on the
same tree and there were 4 replicates per cultivar

Mature leaves were selected at distances of 7, 14, 21, 28, and 35
cm from the fruit or the base of the current season's growth on non-
fruiting shoots. Photosynthetic rates of these leaves were measured at
approximately weekly intervals using a method similar to that used by
Ehleringer and Cook (4). Samples were taken in the field using a porta-
ble, self-contained cuvette constructed of plexiglass with an internal
volume of 610 cc. Air circulation was maintained by 2 small fans driven
by 1.2v DC motors. Spring-loaded trigger-activated plastic 10 cc syr-
inges (Becton,Dickinson and Co.) with Luer-Loc tips were mounted on the
cuvette and used to take samples.

A Beckman infrared gas analyzer (Model 315B) with flowing reference
was used to determine CO, concentrations. Samples of 8 cc from each
syringe were injected in%o a carrier gas stream of nitrogen flowing at a
rate of 1 liter per minute. A small volume of 'Drierite' was used as a
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water trap in both sample and reference lines. The analyzer was
calibrated using samples from cylinders of known CO. concentration.

Photosynthetic rates were determined using the deplétion of CO2 in the
cuvette for each leaf. '

Results and Discussion

Variability in measured rates prohibited detection of a definite
influence of fruit number and distance on photosynthetic rates of leaves
in both varieties.

The data from this experiment were used to determine the number of
samples needed to detect differences in photosynthetic rates of peach
leaves (Table I). The range of rates used was 2 to § mgCo,/dm2/hr and
these values were determined for 2 to 5 treatments using the method of
Neter and Wasserman (8). In 'Rio Oso Gem' the root of the MSE = 2.87
while in 'Redglobe’ it was = 3.44. Because of the larger root MSE in
‘Redglobe' this portion of Table I would be more useful since the sample
numbers were calculated from data with greater variation.

Detecting a difference of 3 mgCO0,/dm2/hr with 2 treatments would
require 7 samples and increasing trea%ment numbers require a larger sam-
ple size. 1In this study a total of 60 leaves were sampled on each date.
This is the maximum number of leaves that could be reasonably measured
in 1 day using the methods described here. Therefore, if these methods
are to be used in future experiments careful planning will be required
in determining the number of treatments to be used so that useful dif-
ferences in photosynthetic rates can be determined.

R possible cause for the variability of photosynthetic rates
obtained in this study could have been with the methods used. Leaves on
the lower sections of the shoots were often partially shaded prior to
sampling. Although the leaves were in full sun when photosynthetic
rates were measured, the lack of an equilibration period to the
increased light level most likely caused measurement of rates below the
potential of these leaves.

The results of this study are similiar to those of DeJong and Doyle
(3) who also failed to find an effect of stage of fruit development on
photosynthetic rates in nectarine. The photosynthetic rates obtained in
this study agree with those in current literature for peach and are
greater than those reported by Crews et al. (2) who found a fruit effect
on photosynthesis in nearby leaves. This supports the argument by
DeJong and Doyle that the effect measured by Crews et al. was caused by
a stress factor on those trees,
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Table I. Sample size required to detect various differences in
photosynthetic rates of leaves of "Redglobe" and "Rio Oso Gem" peach for
experiments with 2, 3, 4, or 5 treatments.

Number of Samples Needed
Cultivar 'Redglobe’

Difference Number of Treatments

(mgcoz/dmzlhr) 2 3 4 5
5 5 5 S 6
4 5 5 6 7
3 7 9 10 11
2 18 20 22 25

Number of Samples Needed
Cultivar 'Rio Oso Gem'

Difference Number of Treatments

(mgCOZ/dmZ/hr) 2 3 4 5
5 5 5 5 5
4 5 5 5 5
3 6 6 8 8
2 11 14 16 18
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GROWTH AND FRUITING OF APPLE TREES AS AFFECTED BY TRUNK LOOPING

R. E. Byers
Winchester Fruit Research Laboratory
Virginia Agricultural Experiment Station
Virginia Polytechnic Institute and State University
Winchester, Virginia 22601

Additional index words: ‘Malus domestica, gravimorphism

Abstract. Trunk looping of several apple cultivars grafted or budded om
seedling roots reduced terminal length and trunk diameter and increased
suckers from root systems. Fruit number in the fifth growing season was
unaffected by looping, but looping increased fruit number and fruit/cm2
cross sectional area of trunk in the 6th and 7th seasons in “Golden
Delicious”, “Starkrimson Delicious’ and “Northwest Greemning”. Annual
increment growth measurements revealed that trunk size was reduced most in
the early years of tree growth. In the 5th, 6th and 7th growing seasons,
the increment trunk diameter was no different than the non-looped trees,
but the 2nd, 3rd and 4th year differences caused total trunk diameter
measurements after 7 seasons to be smaller than non-looped trees. Terminal
length was suppressed greatest in the early years and to a lesser extent in
the 5th through the 7th growing seasons.

Introduction

Chemical, mechanical, environmental stresses, and rootstocks have been used
to dwarf trees and induce earlier flowering and fruiting. McLean (1940)
inhibited terminal growth and induced flowering of a two-year-old sweet
cherry tree by tying the sapling into a loose knot (loop) in the spring of
1938. The tree flowered in 1939 and formed suckers below the loop.
Inhibition of growth was also reported for hemlock, wisteria, chestnut, and
apple (McLean 1940). Sax (1957) demonstrated a similar effect by kmotting
“McIntosh” apple scioms grafted on a clomal rootstock and an interstock.
Trunk cross-sectional-area was decreased and flowering increased by the
treatment. The knotting results obtained by Sax (1957) may have been the
result of girdling, since trees had grown into a tight knot and data were
taken after knots closed.

Extension growth of willow trees was inhibited 68% by looping the
trunk of l-year-old trees (Wareing and Nasr 1961). However, when trees
were rooted at the base of the loop, growth of the terminal was equivalent
to the non-looped trees. In apple, cherry, plum, and black currant,
horizontally grown trees grew less extenmsion growth than vertically grown
trees (Wareing and Nasr, 1961). By growing apple trees horizontally,
extension growth of the leader was inhibited 67% and lateral buds nearest
the root system grew more vigorously than more acropetal buds unless the
tree was arched. Lateral bud break in arched trees occurred proximal to
the highest point of the arch. They hypothesized that growth stimulating
materials were directed to the highest, upwardly-directed meristem with
buds closest to the root system having the advantage. Wareing and Nasr
(1958) also found an increase in flowering of horizontally grown M-26 apple
rootstocks. Spreading of apple branches also has been shown to reduce
terminal ghoot extension, promote flowering and increase water sprout
production (Hamzakheyl, et al 1976). Longman and Wareing (1958)
demonstrated that horizontal orientation of 2 to 5-year-old limbs of



Japanese Larch simulated flowering. Bud orientation in a downward or
horizontal position greatly enhanced flower development; however, it was

not clear whether orientation of the bud or branch to gravity caused the
effect.

Apple cultivars propagated on many clonal dwarfing rootstocks have not
provided apple plantings as free of insect, disease, virus, and anchorage
problems as domestic seedlings (Cummins 1971, Ferree and Hill, Jr. 1982).
Rooted cuttings and tissve cultured scion cultivars may provide better
field survival than those propagated on clonal rootstocks or seedling,
since only the scion cultivar is involved in tree construction. The
objective of these experiments was to determine if looping the tree trumk
would induce dwarfism and earlier bearing of commercial apple cultivars.

Materials and Methods

Fifteen Stark’s Full-red “Delicious’ terminal shoots were looped on
6~year-old trees in the late summer of 1978. Non~looped or looped shoots
with loop diameters of 8.5, 12, 14.5 and 17 cm were grafted on seedling
rootstocks and planted in a randomized complete block design in the spring
. of 1979. Fifteen single-tree replicates were used per treatment.

A second experiment was initiated by looping trees in the nursery
during the first growing season in order to avoid possible differing growth
rates which might have been caused by grafting varying length looped scions
as in Expt. 1. In Expt. 2, 5 apple cultivars (“Golden Delicious”, Spur
“Delicious”, “York”, “Northwest Greening’, and “Stayman”) and one sweet
cherry (“Heidelfingen’) budded on seedling rootstocks were looped in the
nursery in 1979 and planted in the field in 1980. Fifteen trees of each
apple cultivar were looped into a single 7.5 cm diameter loop, two 7.5 cm
loops, a single 15 cm diameter loop or no loop. Trees of each cultivar
were planted in a randomized complete block design with 15 single-tree
replicates per cultivar. Sweet cherry trees were either looped into a
single 7.5 cm diameter loop or no loop and planted in a randomized complete
block design with 10 single-tree replicates per treatment.

Results

In Expt. 1 Stark”s Full-red “Delicious’/seedling terminal lengths were
decreased more in the early years (Table 1). Terminal length of the top
terminal was reduced 39, 28, 21, 17 and 12 percent for the 17 cm loop size
for the years 1980, 1981, 1982, 1983 and 1984, respectively. Even though
trunk diameters (Table 1, below the loop #5) were smaller throughout the
period (1979-1984) (Table 1), the yearly increment in diameter was greater
with looping in 1980, but was reduced in 1981 and 1982, and was
nonsignificant in 1983 and 1984 (Table 2, below loop #5).

In Expt. 2 the terminal lengths of thé top most terminal (Table 3 not
presented) and the 3 top most terminals (Table 4 not presented) were
reduced by looping more in the early years of the experiment but looping
caused significant reductions in terminal growth in all years and all apple
cultivars tested (Table 4 not presented). No statistical differences
between looped and non-looped sweet cherry trees were found (Tables 3 and 4
not presented). Trunk diameters were smaller for looped apple trees for
all cultivars tested but not for sveet cherry (Table 5 not presented). The
increment diameter of trunk growth below the loop was greater in 1980 and
1981 and trends for reduced trunk growth in 1982 and 1983 were mostly non-
significant (Table 6 not presented). looping did not cause differences in
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sweet cherry trunk diameters or in increment growth (Tables 5 and 6 not
presented. In apple, trunk looping also increased the number of shoots
arising from the seedling rootstock (Table 7).

Some flowering occurred on apple and cherry trees in 1983, but no
differences between treatments were noticed. Some significant differences
in flowering were found in 1984, but no definite trends across cultivars
were found (Table 8 not presented). Fruit numbers in both experiments did
not show an effect on fruit production caused by looping in 1983, but fruit
numbers were increased by several looping treatments in 1983 and 1984
(Table 9). When fruit numbers were expressed on a cm2 cross sectional
area, greater differences were seen (i.e. Spur Delicious, Table 10, 1985)
since tree size was reduced by looping.

The data presented here suggest that the greatest dwarfing effect from
looping is in the early years of tree growth. As trees got older the
influence of the looping on increment diameter, trunk growth, and terminal
length became less. In addition, earlier fruiting was found with some of
the treatments in the 6th and 7th seasons, but differences were not as
pronounced as expected considering McLean’s (1940) and Sax’s (1957)
results.

Discussion

The early flowering response of looped sweet cherry trees found by
McLean (1940) or horizontally grown apple trees found by Nasr and Wareing
(1965) was not confirmed in these experiments. However, their experiments
were conducted with root-bound potted trees which may have influenced
flowering. Suppression of terminal length found by Wareing and Nasr (1961)
for horizontally grown trees was similar to the suppression of terminal
length and trunk diameter growth by looping in our experiments the first
two years. The looping effect on growth was greatest in the early years
but by the fourth growing season terminal length suppression was not great
and increment trunk cross sectional area between treatments was non-—
significant,

In our opinion, trunk looping has limited commercial value since: 1)
tree growth was controlled mostly in the early years of age, 2) precocity
or productivity was not greatly enhanced, 3) looping caused & weakness in
the trunk which reduced the trees ability to hold a substantial crop
particularly under windy conditions, and &) root suckering was increased.



Table 1. Effect of looped 'Stark's Full-red Delicious'/seedling apple trees on terminal
growth and trunk diameter (grafted loop 1979)
Sum of Top Stem diameter (cm) April 25, 1979
Treatment 3 top terminal Above Bottom Side of Top of Below
loop size terminals length loop of loop loop loop loop
_(em) (cm) (cm) #1 #2 it3 4 5
No loop 1.14 a
8.5 cm .89 a? .69 a .58 a .69 a .79 b
12,0 em .79 ab .61 a .48 b .58 a .71 be
14.5 cm .74 be .48 b .38 ¢ 46 b .61 ¢
17.0 em .64 ¢ .46 b .33 ¢ 41 b .51 d
Stem diameter (cm) April 1, 1980
No loop 133.6 a 1,75 a
8.5 cm 95.0 b 1.32 a 1.19 a 1.12 a 1,27 a 1,42 b
12.0 em 92.3 b 1.22 v 1.12 ab 1.04 ab 1.22 ab 1.42 b
14.5 cm 84.2 b 1.14 v 1.01 b .97 b 1.12 b 1.35 b
17.0 cm 81.9 b 1.12 b 1.04 b 1.01 ab 1.14 ab 1.32 b
Stem diameter (cm) January 22, 1981
No loop 490.4 a i67.4 a -- - - - 3.92 a
8.5 cm 395.2 b 137.3 b 2.90 a 3.48 a 3.21 a 3.80 a 3.30 b
12.0 em  375.5 be 132.1 be 2.70 ab 3.27 b 2.91 b 3.60 ab 3.26 b
14.5 cm  361.4 cd 126.3 cd 2.71 b 3.08 be 2.73 b 3.40 b - 3.10 ¢
17.0 cm  343.3 d 120.8 d 2.46 ¢ 2.86 ¢ 2.50 ¢ 3.08 ¢ 2,91 4d
Stem diameter (cm) January 4, 1982
No loop 503.8 a 177.7 a - -— -~ - 5.72 a
8.5 cm 426.3 b 153.3 b 4.67 a 5.84 a 5.46 a 5.99 a 5.05 b
12.0 cm  415.5 be 147.2 be 4.47 ab  5.59 ab 4.88 b 5.97 a 4.90 be
14.5 cm  384.4 d 139.0 ¢ 4.36 bc¢ 5.33 b 4.62 ¢ 5.51 b 4,75 ¢
17.0 cm  389.1 cd 140.4 ¢ 4.19 ¢ 4.85 ¢ 4.32 d 5.13 ¢ 4.47 d
Stem diameter (cm) February 1983
No loop 467.1 a 161.7 a —— - ——— -— 7.52 a
8.5 cm 421.7 b 142.2 b 6.35 a 8.18 a 7.32 a 8.03 a 6.81 b
12.0 cm  418.1 b 146.6 b 6.17 a 7.80 ab 6.86 b 7.98 a 6.60 b
14.5 cm  411.6 b 141.2 b 6.17 a 7.65b 6.48 be 7.80 a 6.60 b
17.0 ecm  400.5 b 143.2 b 6.12 a 6.83 ¢ 6.15 ¢ 7.19 b 6.17 ¢
Stem diameter (cm) March 1984
No loop 414.2 a 139.5 a - - - - 9.14 a
8.5 em 360.9 b 124.3 b 7.79 a 8.91 be 8.32 a 8.99 b 8.61 b
12.0 ¢cm 353.4 b 122.8 b 7.51 ab 9.23 ab 8.72 a 9.76 a 8.38 be
14.5 em 352.6 b 120.7 b 7.38 be 9.62 a 8.38 a 9.71 a 8.09 be
17.0 ecm 338.1 b 116.0 b 7.16 ¢ 8.72 ¢ 7.69 b 8.96 b 7.98 ¢

z
Mean separation between columns

within year by Duncan's multiple

range test, 5% level.
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Table 2. Effect of looped 'Stark's Full-red Delicious'/seedling apple trees on
increment diameter growth (grafted loop 1979)

Increment diameter (cm) for Summer 1979

Above Bottom Side of Top of Below
Treatment loop of loop loop loop loop
loop size (cm) #1 : #2 #3 t4 #5
No loop .61 d
8.5 .43 ab? .50 b .53 ¢ .58 ¢ .64 d
12.0 41 b .51 b .55 be .62 ¢ .69 ¢
14.5 42 b .54 b .59 ab .66 b .73 b
17.0 45 a .39 a .67 a .74 a .84 a
Increment diameter (cm) for Summer 1980
No loop 2.17 a
8.5 1.60 a 2.29 a 2.08 a 2.52 a 1.88 b
12.0 1.58 a 2.16 ab 1.86 b 2.39 ab 1.85 be
14.5 1.57 a 2.07 b 1.77 b 2.28 b 1.74 ¢
17.0 1.36 b 1.83 ¢ 1.49 ¢ 1.79 ¢ 1.59 d
Increment diameter (cm) for Summer 1981
Ne loop 1.80 a
8.5 1.78 a 2.36 a 2.26 a 2.39 a 1.75 ab
12.0 1.65 a 2.31 a 1.98 b 2.18 ab 1.63 ab
14.5 1.65 a 2.24 a 1.88 b 2.13 ab 1.65 ab
17.0 1,70 a 1.96 b 1.80 b 2.03 b 1.57 b
Increment diameter (cm) for Summer 1982
No loop - 1.85 a
8.5 1.65 a 2.34 a 1.98 a 2.26 a 1.78 a
12.0 1.70 a 2.31 a 1.85 a 2.06 a 1.75 a
14.5 1.80 a 2.21 a 1.85 a 2.06 a 1.72 a
17.0 1.91 a 1.98 a 1.83 a 1.98 a 1.70 a
Increment diameter (cm) for Summer 1983
No loop -——- 1.64 a
8.5 1.44 a .74 ¢ 1,00 b .97 b 1.81 a
12.0 1.19 a 1.54 b 1.86 a 1.76 b 1.76 a
14.5 1.34 a 2.01 a 1.89 a 1.78 b 1.41 a
17.0 1.05 a 1.89 ab 1.55 a 1.97 a 1.80 a

z . Cors
Mean separation between columns within year by Duncan's multiple range test,

5% level.



Table 7. Effect of trunk looping on Stark's 'Full-red Delicious' on
root sucker development in 1985

Treatment Root sucker rating 0~3Y

loop size Golden Spur N.VW.

(cm) Delicious Delicious York Greening Stayman
No loop 0.5 aZ 1.1 a 1.2 a 0.3 a 0.3 a
One loop (7.5) 2.0 b 2.4 b 2.1 b 1.8 b 0.7 ab
Two loops (7.5,7.5) 2.3 b 2.8 b 2.3 b 2.1b 1.1 b
One loop (15.0) 1.9 b 2.7 b 2.3 b 1.7 b 0.4 a

y Number of root suckers were rated: 0 = no suckers; 1 = 1-3 suckers; 2 = 4-7
suckers; 3 = 8+ suckers.

% Mean separation between columns within year by Duncan's multiple range test,
5Z level.
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Table 9. Number of fruit harvested from looped apple trees

Treatment Fruit number/tree

loop size Golden Spur N.W.

(cm) Delicious Delicious York Greening Stayman
September 1983

No loop 23.0 a° 0.3 a 12,3 a 0.5 a 9.4 b

One loop (7.5) 28.6 a 0.5 a 12.7 a 6.9 b 1.6 a

Two loops (7.5,7.5) 29.2 a 1.7 a 12.2 a 1.7 a -—

One loop (15.0) 40.1 a 1.1 a 7.2 a 1.0 a 6.2 ab
September 1984

No loop 23.8 a 17.0 a 17.1 a 9.8 a 54.1 a

One loop (7.5) 50.6 b 18.4 a 26.3 a 43.6 b 160.1 b

Two loops (7.5,7.5) 37.5 ab 17.7 a 23.4 a 46.0 b -

One loop (15.0) 40.4 ab 20.7 a 20.5 a 28.1 ab 45,7 a
September 1985

No loop 531 a 238 a - 202 a 227 a

One loop (7.5) 662 bc 237 a - 391 b 232 a

Two loops (7.5,7.5) 722 ¢ 156 b - 379 b -

One loop (15.0) 620 ab 227 a - 330 b 119 b

% Mean separation between
test, 5% level.

columns within year by Duncan's multiple range



Table 10. Number of fruit/cm® cross sectional area of trunk from
looped apple trees

Eﬁg;tﬁigg Fruit number/cm? cross sectional area of trunk
(cm) - Golden Spur N.W.
Delicious Delicious York Greening Stayman

September 1983

No loop 0.8 a? 0.0 a 0.4 a 0.0 a 0.4 b

One loop (7.5) 1.4 ab 0.1 a 0.6 a 0.2 b 0.1 ab

Two loops (7.5,7.5) 1.8 b 0.1 a 0.6 a 0.1 a 0.0 a

One loop (15.0) 2.2 b 0.1 a 0.6 a 0.0 a 0.4 b
September 1984

No loop 0.6 a 0.4 a 0.4 a 0.2 a 1.4 b

One loop (7.5) 1.5b 0.7 ab - 0.7 a 1.0b 2.4 ¢

Two loops (7.5,7.5) 1.3 b 1.2 b 0.7 a 1.1 b 0.5 a

One loop (15.0) 1.2 b 0.9 b 0.6 a 0.6 ab 1.6 b
September 1985

No loop 7.7 a 4,0 a - 2.4 a 3.7 b

One loop (7.5) 12.2 b 5.7 ab - 5.7 ¢ 4.4 b

Two loops (7.5,7.5) 16.7 ¢ 5.7 ab - 6.5 ¢ -

One loop (15.0) 11.4 b 6.2 b - 4.6 b 2.6 a

Z Mean separation between columns within year by Duncan's multiple range test,

5% level.
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NOT FOR CITATION WITHOUT CONSENT OF THE AUTHORS Miller et al.--1
Effect of Tree Training System on Bruising of Apples Harvested With an

Over-the-Row Mechanical Harvester. S. S. Miller, D. L. Peterson, B. J..

‘Eldridge, C. Reeder, and 1. Kornecki, USDA-ARS, Appalachian Fruit '

Research Station, Kearneysville, Wv
OBJECTIVE: Determine the extent of fruit damage to mechanically

harvested apples from 6-year-old,- non-spur trees on M 7A rootstock using

a continuous moving over-the-row (OTR) mechanical harvester.
BACKGROUND: Mechanical harvesting techniques developed in the 1960's

proved unsuccessful because bruise damage was excessive on fruit

harvested from large, conventional trained trees with shake-and-catch
harvesters. Peterson (1982) and Peterson and Miller (1984) have recently
described a continuously moving OTR harvester with potential for
harvesting fresh market quality apples from freestanding semi-dwarf fruit
trees.

A long range study to develop compatible tree designs and mechanical
harvesting techniques was initiated in 1979. Non-spur trees of 'Golden
Delicious', 'Delicious', 'York', and 'Stayman' on M 7A rootstock were
planted at a spacing of 5.5 X 5.5 m and headed at about 76 cm. Six
training systems were initiated in March 1980 to develop the following
tree forms: 1) central leader (CL), 2) modified central leader (MCL), 3)
modified leader (M.), 4) open center (OC), 5) double T (DT), and 6)
natural tree form (no training until March '85). Details of the training
meth?ds and growth response had been presented (Miller and Peterson,
1985).

Trees were mechanically harvested beginning in 1983 using the OTR
harvester with an inertia shaker; and in 1984 when an impact shaker was
developed and tested. Canopy size for all tree forms reached the
limitations imposed by the harvester (3.3 m high and 3.3 m wide) by the
end of the 4th growing season, except OC trees which were 81% of the
maximum allowable height. Fruit damage was determined from a 25 apple
sample collected from the harvester immediately after fruit removal from
each of 3 to 6 trees. Samples were stored in tray pack boxes for 1 week
at room temperature before evaluation. Each fruit was scored in 3
categories: PUNCTURE - 1) none, 2) less than 3.2 mm in length, or 3)
greater than 3.2 mm; BRUISE - 1) one bruise, 12.7 mm in diameter or
several bruises with a total area not to exceed 284 mmZ, 2) one bruise
not to exceed 19 mm in diameter or several bruises whose total area did
not exceed 506 mmZ, or 3) total bruise area exceeded that for a level
2" geore; STEM - 1) stem present, 2) stem absent, or 3) stem + spur
present. To evaluate the damage on fruit caused by position within the
canopy, fruit on CL, ML, and OC trees were randomly spray painted with
different colors for identification from 4 areas after harvesting: Inside
Bottom (IB) - fruit located O to 1.7 m above the ground in an area O to
90 cm from the center of the canopy; Outside Bottom (0B) - same height
above the ground as IB in the area between 90 cm from the canopy center
and 165 cm; Inside Top (IT) - fruit located in the top 1.2 m of the
canopy and O to 45 cm from the center of the canopy; and Outside Top (OT)
- same height as IT but between 45 cm from the center of the cancpy and
165 cm. A minimum of 40 apples for each color code were marked on each
of 6 trees of 'Golden Delicious' and 'Stayman'. Three of the trees were
harvested with the inertia shaker and 3 with the impact shaker. Samples
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of 25 fruit per color code were evaluated as before.

FINDINGS: Preliminary data collected in 1983 - '84 indicated that
cultivar, training system, and method of fruit removal (inertia or
impact) interact to affect fruit quality. ‘'Delicious' harvested with an
inertia shaker graded on the average less than 5% bruised (scored level
"3v) in 1984; 72% of the fruit graded fancy/extra fancy (F/EF) and 23%
had minor to severe cuts and/or punctures. Mechanical harvesting
(inertia removal) resulted in 17% of the 'Golden Delicious' graded as
bruised in 1984; cuts and punctures were present on 32% of the fruit and
the remaining 51% graded F/EF. ‘'York' apples generally graded less than
20% cull fruit (bruise + cuts and punctures). A greater percentage of
fruit was damaged by inertia removal compared to impact. Field
observations suggested that open structured canopy trees such as OC
training were likely to result in a greater percentage of high quality
fresh market fruit. 1In a test with CL trained 'Rogers Red McIntosh'
(average 3 m in height), 72% of the fruit harvested from the lower half
of the canopy graded F/EF compared to 48% from the top half of the tree.

The 1985 data was segregated into the effects of removal method, tree
training system, fruit location and cultivar and analyzed using
orthogonal contrasts in order to answer specific questions on fruit
damage. Data supported initial findings that damage to fruit differs
among cultivars and between methods of fruit removal. 'Golden Delicious®
exhibited the greatest (51% bruised and/or cut), and 'York' and
'‘Delicious' the least (22% or less bruised and/or cut) amount of fruit
damage. Fruit removed by impacting graded higher in fancy/extra fancy
than did fruit harvested by inertia shaking. It should be noted that
impacting results in a higher percentage of stem separation from the
fruit which is a potential problem for long-term storage.

Tree training system influenced extent of fruit damage. OC trained
trees had the highest percent fruit grading F/EF followed by MCL and DT
trained trees. In all cases, CL trees had the lowest percent fruit
grading F/EF (less than 60X overall). The percentage of fruit grading
F/EF for CL ‘'Goldens' was 44% compared to 55% from OC trees. 1In
contrast, 'Delicious' had 71% and 85% F/EF fruit harvested from CL and OC
trees, respectively.

Fruit location in the canopy had a significant effect on the grade of
harvested fruit. Fruit from the OB portion of the canopy averaged 80%
F/EF fruit compared to 63% for the IB fruit, 48% for OT fruit and 30% for
fruit from the IT area of the tree.

REFERENCES:

Peterson, D. L. 1982. Continuously moving over-the-row harvester
for tree crops. Trans. ASAE 25:1478-1483.

Peterson, D. L. and S. S. Miller. 1984, Mechanical harvester:
over-the- row design for compatible tree structures. Mountaineer Grower
456:12-16.

Miller, S. S. and D. L. Peterson. 1985, Training freestanding apple
trees and the potential for mechanical harvesting. Proc. Mass. Fruit
Growers' Assoc. 91:34-42,
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Three Year Trends of Tree Fruit { eaf Analysis Results
in Pennsylvania

R. M. Crassweller and C. B. Smith
Department of Horticulture
The Pennsylvania State University
University Park, PA 16802

Introduction:

The nutritional requirements of fruit trees differ from those of agronomic
crops, cover crops and orchard sod, whose heeds have been traditionally met
with soil tests. Research reports in Pennsylvania have shown that with the
exception of pH; soil test results do not correlate to the nutrient status in
the trees (6). Commercial fruit growers have been slow to adopt foliar
analysis and the database is currently limited. In the last two years

efforts have been made to educate the fruit growers of Pennsylvania on the
value of leaf analysis and its relation to soil test results. This report
summarizes the results of all tree fruit leaf samples collected and analyzed
at Penn State.

Materials and Methods:

Leaves collected by the fruit growers were analyzed by the Plant Analysis
Lab of the Department of Horticulture at The Pennsylvania State University.
Nitrogen was analyzed using a Technicon method outlined by Isaac and
Johnson (4). All other elements were analyzed by plasma emission
spectrometer methods as outlined by Dahiquist and Knoll (2). The leaf
analysis is offered to the fruit growers on a fee basis. Typical analysis
results show the percent nitrogen, phosphorus, potassium, calcium,
magnesium and ppm copper, boron, iron, manganese, and zinc.

All results of sampies submitted from 1983 through 1985 were entered on a
microcomputer and tabulated for analysis. The data was sorted each year by
county and crop. Averages, minimum, maximum values and standard
deviation were computed for each year and for the three year period. No
effort was made to select specific blocks or orchards to serve as
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comparisons. The data in this report has not been seperated by cultivar or
tree age.

Results and Discussion:

During the period of 1983 to 1985 a total of 954 samples were submitted to
the Plant Analysis Lab. The number of leaf samples analyzed in 1983 and
1984 remained relatively stable with 274 and 264 samples analyzed
respectfully. In 1985, however there was a 51% increase and 407 samples
were analyzed with the greatest increase (75%) was in the number of peach
samples. The majority of the leaf samples submitted were for apples
(71.0%), with peaches and nectarines being the next highest (21.8%). The
remaining tree fruit crops accounted for 7.2% of the samples submitted.

The average size statewide for commercial apple and peach operations are
49.0 acres; and 22.4 acres, respectfully; based on the 1982 Tree Fruit
Survey for Pennsylvania. Each sample over the three year period, therefore,
represented 45.9 acres/sample in apples; 47.2 acres/sample in peaches and
53.5 acres/sample in other crops.

Most Extension specialists recommend that soil and leaf analysis should be
conducted at no more than three year periods and preferably every year.
Based on the number of acres per sample more effort needs to be placed on
having peach growers take foliar analysis.

Apples and peaches were the largest number of samples submitted
therefore, more meaningful trends can be measured. Nectarines were
combined with the peaches because of the few number of samples
submitted.

In apples the average nitrogen level on a statewide basis was constant for
the three year period at 2.46% dry matter (Table 1). In each year of ail the
nutrients listed only the calcium levels were consistently below the desired
level ( 1,5). The average for magnesium was at the upper end of the
recommended range of Shear and Faust (5). High magnesium has been
indicated as a possible cause for reduced calcium in the fruit (5) and, in
light of the prevalence of low calcium disorders in this region, is a cause
for concern. Of the micronutrients only boron was consistently below the
recommended ranges. Mn, Fe, and Zn values were extremely erratic, probably
due to contamination from pesticide residues.

in peaches the nitrogen levels varied more than those in apples (Table 2.).
The three year average was 3.39 % dry matter. The %N was significantly
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higher in 1984 as compared to 1983. In 1983 and 1984 the state had a large
crop of peaches. The 1985 %N was lower than 1984 but similar to 1983
levels. Phosphorus in 1984 and 1985 was above the recommended range.
Potassium increased in all three years from 2.13 to 2.43 percent. As with
apples, calcium was below and magnesium above the desired range. Greene
et. al. (3) also noted the same trends with Mg in a survey of 50 peach blocks
in Pennsylvania. Micronutrient values with the exception of B were too
variable to detect any significant trends.

when combining all three years data (Table 3) Ca was below the desired
levels in both apples and peaches. Magnesium although not excessive was
still at the upper end of the desired range. The N, P, K, Ca, Mn, levels for
apples are higher in this three year period than that previously reported by
Smith (6). The Mg was similar and Cu and B lower in 1983-85 compared to
1965. In peaches, Smith's values for N, and P levels were lower; while K,
Ca, and Cu were higher than those in this present survey. It should be
pointed out, however, that the previous work was conducted on two specific
cultivars. The results presented in this paper are from a wide range of
cultivars and the trends might reflect cultivar differences.

Other data not included showed that there were signficant differences
between regions of the state. For example in peaches, Adams county had the
highest %N and %ZK in the leaves among four major peach counties.
Magnesium in Adams, Franklin, Lancaster, and Berks counties was all in the
excessive range.

Conclusions:

Although three years is not an overly long period to try to determine trends,
certain points did stand out. First, the sudden increase in the number of
samples submitted in 1983 may indicate that growers are beginning to
realize the value of foliar analysis. Continued use of this tool will create a
larger data base to follow trends. Many counties only had 2 or 3 samples
submitted and to draw any definate conclusions from those areas will take a
number of years. Second, magnesium levels in Pennsylvania orchards are
consistently high and possibly to the detriment of the calcium levels. In
view of the problems most fruit growers have with calcium related fruit
disorders efforts must be made to make the growers aware of the possible
disadvantage of high magnesium. Third, better sampling techniques are
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needed when growers are concerned about the micronutrient levels. Too

much contamination was evident on the samples based on the range of
values measured.
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Table 1. Statewide nutrient averages based en foliar analysis results for apples, 1983-1985,

& Dry Matter Micrograms/gram
YEAR N P K Ca Mg Mn Fe Cu B in
1983
Average: 2.46 0.24 1.42 1.27 0.33 143 96 6 32 52
Minimum : 1.26 0.08 0.66 0.40 0.10 23 41 3 15 3
Maximum : 3.89 060 240 2.15 200 811 323 17 81 424
Standard
Deviation : 0.36 0.08 0.28 0.31 0.15 120 46 2 8 S9
: gl;li‘mber of Apple Samples Analyzed: 202
Average : 2.46 0.23 1.44 1.21 0.33 133 73 7 32 44
Minimum : 1.53 0.14  0.77 0.09 0.14 23 41 4 17 4
Maximum : 4.67 060 267 2.15 067 606 197 17 81 937
Standard
Deviation : 0.38 0.07 0.31 0.31 0.08 112 18 2 7 56
: 9r;usm ber of Apple Samples Analyzed: 193
Average : 2.46 0.22 1.43 1.25 0.31 1S 99 6 31 72
Minimum : 1.45 0.08 0.70 0.43 0.1 24 35 3 14 8
Maximum : 4.42 053 293 2.39 0.72 480 646 12 78 850
Standard
Deviation : 0.44 0.07 0.29 0.31 0.09 102 62 | 8 132

Number of Apple Samples Analyzed: 277
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Table 2. Statewide nutrient averages based on foliar analysis results for peaches and nectarines.

% Dry Matter

Micrograms/gram

YEAR N P K Ca Mg Mn Fe Cu B Zn
1983
Average: 3.39 028 2.11 1.86 0.57 74 117 8 30 26
Minimum: 2.19 0.11 1.09 0.53 0.21 21 8 3 14 8
Maximum: 4.65 052 3.18 3.97 1.11 197 1000 11 61 62
Standard
Deviation: 0.51 0.08 0.50 0.57 0.15 38 127 2 7 9
Number of Peach and Nectarine Samples Analyzed: 54
1984
Average : 3.96 0.31 2.31 1.78 055 95 90 9 33 33
Minimum : 2.19 0.22 1.36 0.72 0.16 26 46 0 26 11
Maximum : 4.68 0.43 3.65 419 0.94 999 999 16 44 174
Standard
Deviation : 0.61 005 053 0.56 0.15 131 122 2 9 22
Number of Peach and Nectarine Samples Analyzed: 59
1985
Average 3.30 032 243 1.73 052 88 97 8 31 35
Minimum : 1.38 0.12 0.97 0.82 0.16 23 48 S 21 11
Maximum : 4.94 0.67 3.43 3.14 1.04 772 1503 13 59 561
Standard
Deviation : 0.69 0.10 0.46 0.52 0.14 91 147 2 ) 62

Number of Peach and Nectar ine Samples Analyzed: 97
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Table 3. Combined nutrient level averages from foliar analysis results in 1983 through 198S for Pennsylvania.

® Dry Matter - Micrograms/gram
CROP N P K Ca Mg Mn Fe Cu B In
APPLES
Average : 2.46 0.23 1.43 1.25 0.32 129 91 6 32 59
Minimum Yalue 1.26 0.08 0.66 0.09 0.10 23 35 3 14 3
Maximum Value : 467 0.60 293 2.39 200 811 646 17 81 850
Standard
Deviation: 0.40 0.07 029 0.31 0.1 111 49 ] 8 96

Number of Apple leaf samples analyzed: 677

PEACHES
Average 3.39 0.31 2.32 1.78 0.54 87 100 8 32 32
Minimum Yalue: 1.38 0.11 0.97 0.72 0.16 23 8 0 14 8
Maximum Yalue: 4,94 0.67 3.65 4.19 1.11 999 1503 16 61 561
Standard

Deviation : 0.63 0.08 0.49 0.52 0.14 a5 136 2 o 44

Number of Peach and Nectarine leaf samples analyzed: 208
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PEACH ROOT DEVELOPMENT IN GEORGIA AS AFFECTED BY
DRIP IRRIGATION AND FUMIGATICN

B. D. Horton, J. H. Edwards, D. W. Reeves, J. J. Chesness and R. R. Bruce,
USDA/ARS, Appalachian Fruit Research Station, Kearneysville, WV (work was
done at Byron, Georgia).

Only a few of the experiments in the Eastern U.S. have shown increased
peach yields from irrigation. A recent 7-year study in Georgia combined a
fumigant with drip irrigation and increased yields in most years (2).

'Redglobe'/'Lowell' seedling peaches spaced 6 x 6 m were drip irrigated
beginning in May of 1976, during their 2nd-year, through the summer to
frost until the trees were in their 9th-year. Emitters rated at
4,2 liters/hr were placed on each side of the tree. They were spaced
90 cm from the trunk in 1976 and 2 additional ones were placed 190 cm from
the trunk in 1978. wWater applications controlled by automatic
tensiometers were begun when the soil matrix potential was 25 kPa and
stopped at 20 kPa as sensed at the 20-cm-depth, 20 cm to one side of the
emitter. DBCP was applied at the rate of 40.6 kg/ha in the fall of
1975-78 and in the spring of 1981 to control Criconemella xenoplax (Raski)
Luc & Raski,

The wetted zones averaged about 75 cm in diameter x 45 cm deep,
12 hours after the drip was stopped . Root dry weight under the emitter
was 3 X greater than that 40 cm away and weight at the 0-20-cm depth was
about 2.5 X and 11 X that in the 20-40 and 40-60-cm depth respectively
(1). DBCP decreased nematode populations by 1/4 to 1/80.

To expose a 15-cm root profile along the row to a 75-cm depth, soil
was removed and the verticle surface was sheared smooth with a hatchet.
Soil was then washed away from the 15-cm profile and pumped out of the
trench. Roots were painted white for photographing and collected at
various distances from the trunk and depths. The fine feeder roots were
washed away by water and the remaining roots were divided into 5-size
classes to measure treatment effects. Irrigation doubled the number of
roots and irrigation plus fumigation increased the number by about 4.3 X.

Roots from only one tree of each treatment were exposed and sampled.
Roots in the wetted zones were more numerous but needed to be sampled at
about every other 15-cm distance to show distinct differences. The
increase in numbers appear to be the effect of an interaction of healthy
roots and water.

1. Edwards, J. H. et al. 1982, Soil cation and water distribution as
affected by NHyzNO3z applied through a drip irrigation system.
J. Amer. Soc. Hort. Sci. 107(6):1142-1148,

2. Horton, B. D., et al. 198l. The effects of drip irrigation and so0il
fumigation on 'Redglobe' peach yields and growth. J. Amer. Soc.
Hort. Sci. 106(4):438-443,
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WATER APPLICATIONS CONTROLLED BY MATRIX POTENTIAL
REFLECT USE BY PEACH TREES

B. D. Horton, J. H. Edwards, D. W. Reeves, J. J. Chesness and R. R. Bruce,
USDA/ARS, Appalachian Fruit Research Station, Kearneysville, wv.

Little was known of the water usage by peaches in 1975. Knowledge of
peach tree water usage is needed to size irrigation pipe and plan for
periods of peak water demands in Georgia. The experiment was designed to

evaluate the effects of drip irrigation and soil fumigation (DBCP) on
production (1) and water usage.

Water applications were controlled by tensiometers, "“on" at 25 kPa and
"off" at 20 kPa, as described on the previous page (1). Application rates
in liters/tree/day = (the cumulative time that emitters were "on") (number
of emitters, 2 or 4) (flow rate in liters/hr, 4.2) / (number of trees, 16
per treatment) / (number of days in the period, 7).

Water applications began increasing 30-40 days before harvest, about the
beginning of pit bhardening and generally peaked about harvest.
Application rates usually decreased after harvest and reflected reduced
stress and heavy rains that are common then in Georgia. The maximum rate,
180 liters/tree/day, occurred the week before harvest in the 6th year and
the next highest rate, 80 liters/tree/day occurred in the ath year,
Fumigation increased the application rate throughout the study. During
those years of peak application rate, DBCP increased the rate from 40 to
80 liters/tree/day in 1978 and from 75 to 180 liters/tree/day in 1980
during harvest. A sharp decline in application rates from the 7th - 9th
years is partially due to more rainfall, but probably was affected by

roots that penetrated deeper into the soil and extracted water from those
reservoirs.

If drip irrigation is to be applied, in the South to 'Redglobe' or a peach
ripening in July, the irrigation lines should be sized to deliver a
minimum of 180 1liters/tree/day. Plans should be made to supply the
maximum amount of water during the 4 weeks prior to and during harvest.

1. Horton, B. D. et al. 198l. The effects of drip irrigation and soil
fumigation on 'Redglobe' Peach Yields and Growth. J. Amer. Soc.
Hort. Sci. 106(4):438-443,
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THINNING OF SPUR “DELICIOUS” APPLE WITH TERBACIL AND EFFECT
OF OTHER PHOTOSYNTHETIC INHIBITORS ON APPLES AND PEACHES

R. E. Byers, J. A. Rarden, R. Marini and R. F. Polomski
Virginia Agricultural Experiment Station
Virginia Polytechnic Institute and State University
Winchester 22601 and Blacksburg, Virginia 24061

Abstract. Shading of 5~year-old spur “Redchief Delicious” trees 5-15,
10-20, 15-25, 20-30, 25-35, 30-40, and 35-45 days after full bloom (AFB)
caused significant fruit abscission. Shading 45-55 days AFB did not
significantly affect fruit set. Terbacil (50 ppm) + X-77 (1250 ppm)
applied to 5-year-old “Redchief Delicious” trees at 5, 10, 15, and 20 days
AFB reduced fruit set, but later applications at 25, 30, 35 and 40 days AFB
were ineffective. The most effective period was 10 days AFB. Whole tree
airblast applications of terbacil (50 ppm) + X-77 (1250 ppm) to “Oregon
Spur Delicious” applied at 16 days AFB was an effective fruit thinning
agent. Several other photosynthetic inhibitors were applied to apples and
peaches. Igram, Terbacil, Caprol, Cotoran, Sancap, Sincore, Basagram, and
Bladex have thinning activity and should be further evaluated. Princep,
Tenoran, and Milogard were not active peach or apple thinners.

Introduction

Apple fruit abscission after fertilization and during “June drop" is
considered a competition for essential metabolites between individual
fruitlets, and between fruitlets and vegetative shoots. Fruit abscission
caused by shading or chemical photosynthetic inhibition also suggests that
natural or chemically induced fruit abscission can be triggered if
photosynthesis is limited.

The objectives of these experiments were to 1) investigate the most
effective time to shade whole apple trees for promoting fruit abscission,
2) to determine the most effective time for application of terbacil for
thinning spur “Delicious” apple, 3) to determine the site of terbacil
absorption that causes fruit abscission (fruit or foliage), and 4) screen
other photosynthetic inhibitors for thinning fruit from peach limbs or
whole spur “Delicious” trees.

Results

Figure 1 and 2. Spur “Redchief Delicious” trees sprayed with terbacil (50
ppm) + X~-77 (1250 ppm) with a hand pump sprayer to the point of drip caused
greater fruit abscission (Figure 1) than terbacil (400 ppm) + no surfactant
when applied to “Starkrimson Delicious” limbs in a previous season (Figure

Shading of whole trees for 10-day periods in 1985 (Figure 1) was more
effective than shading limbs of Spur “Starkrimson Delicious” in 1984
(Figure 2). These results suggest considerable compensation from adjoining
limbs and that whole tree shading or photosynthetic sprays are required to
be representative of whole tree responses.

Iable 1. Shading of spur “Redchief” trees did not cause any leaf imjury



except red leaf pigments were prominent 5 days after the 5 to 15 day
shading. Shading was very effective for fruit removal. Fruit size, color,
and soluble solids were not different from hand thinned or control trees.
Several treatments caused abscission of most of the fruit and there was not
enough fruit for an adequate sample for determination of these parameters.

Terbacil applied 10 days after bloom increased fruit size compared to that
of the control and was equivalent to that of the hand thinned comtrol
(Table 1). Fruit color, firmness, and soluble solids were similar to the
control and hand thinned treatments.

Terbacil was also more effective than a combination of carbaryl, NAA, and
superior oil for fruit removal and was as effective as ethephon at 1500 ppm
(Table 1). Terbacil did not cause shoot growth reductions as did ethephon.

Table 2. Terbacil (50 ppm) + X-77 (1250 ppm) applied to apple leaves
caused similar fruit abscission as that applied only to the leaves.
Terbacil applied to fruit only did not promote fruit abscission. This data
further supports the concept that terbacil causes fruit abscission by
photosynthetic inhibition.

Table 3. Since X~77 (1250 ppm) added to the terbacil treatments on
‘Redchief Delicious” apple trees caused more leaf injury than expected, the
rates were raised and no surfactant was added when the eleven
photosynthetic inhibitors were applied to “Cresthaven’ peach limbs. Also,
since a rain occurred during the apple experiment #1, a second experiment
(#2) was set up for those treatments that had not dried before the rain.
Igram, terbacil, Caprol, Cotoran, Sancap, Sincore, Basagran, and Bladex
appeared to have activity and should be further investigated at rates that

might be more appropriate for apples and peaches than those used in this
study.
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Table 1. Effect of shading, terbacil, and other growth regulators on Redchief
'Delicious’ apple fruit set, fruit size, and tree growth
Fruit/cm*
Timing cross sectional  Fruit Z
(days after area of trunk diameter  Red

Treatment Rate  full bloom) (FB + 30) (cm) color TFirmness
Control ' - 3.90 a 7.42 ab 70 a 15.7 a
Hand thinned 41 1.51 de 7.98 def 73 a 14.8 b
Shade 927 5-15 1.36 ¢ 7.57 abed 71 a 15.4 ab
Shade 927 10-290 0.10 £ - -
Shade $27% 15-25 0.16 £ - -
Shade 92% 20-30 0.00 £ — -
Shade 927 25-35 0.08 £ - -
Shade 927 30-40 1.29 e 7.54 abed 73 a
Shade 927 35-45 2,41 cd 7.44 ab 70 a
Shade 927 47-57 3.86 a 7.57 abed 75 a
Terbacil 50 ppm 5 1.31 e 7.75 bede 74 a 15.3 ab
Terbacil 50 ppm 10 0.36 £ 8.13 ef 78 a
Terbacil 50 ppm 15 1.29 e 7.54 abed 69 a
Terbacil 25 ppm 15 7.52 abed 74 a
Terbacil 50 ppm 20 2.72 be 7.57 abcd 78 a
Terbacil 50 ppm 25 3.26 abc 7.65 abed 79 a
Terbacil 50 ppm 30 3.45 ab 7.67 abed 76 a
Terbacil 50 ppm 35 4,00 a 7.75 bcde 75 a
Terbacil 200 ppm 35 2.87 bc 7.47 abe 73 a
Terbacil 50 ppm 40 3.61 ab 7.72 bede 79 a
Carbaryl + 900 ppm 1.74 de 7.92 cdef 77 a

NAA + 10 ppm

70 sec oil 2500 ppm 15 1.74 de 7.92 cdef 77 a
Ethephon 1500 ppm 15 0.09 £ 7.24 a 76 a
Defruited 15 0.24 £ 8.31 £ 78 a
Deblossomed 5 0.08 £ - -

% Terbacil 80WP (0.063 g/l = 0.05 1bs/100 gal = 50 ppm). Carbaryl SOWP

(1.8 g/1 = 1.5 1bs/100 gal = 900 ppm).

Y Full bloom occurred April 19, 1985.

* an spray treatments were applied with a hand pump sprayer.
8.95 * 0.32 mm on May 4 (FB + 15 days).

¥ Mean separation within columns by Duncan's multiple range test, 5% level,

Fruit size was



Table 2. Effect of application site of terbacil {50 ppm) + X-77 (0.125%)

on 'Redchief Delicious' apple fruit set and photosynthesis (1985).

Fruit/cm® cross Photosynthe31s -1
Treatment section of trunkz mg CO dm—2
(FB + 17 days) (¥B % 20 days)
1. Control - no treatment 4.8 g% 31 a
2. Fruit + leaves sprayed 2.9 b 4 b
3. Leaves sprayed” 2.6 b -
4. Fruit dipped 4.9 a -

% Full bloom occurred April 19, 1985.
y Fruit were covered with foil prior to spraying of trees.

Photosynthesis was taken in the field on 3 leaves. on each of 2 replicate
trees per treatment.

w
Mean separation in columns by Duncan's multiple range test, 5% level.
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Table 3. Effect of photosynthetic inhibitors on apple and peach fruit thinning, leaf injury, and photosynthesis

(1983).
'Redchief’ applez 2
Fruit/cm? 'Cresthaven' peach
cross section Fruit/cm* Photosynthesis_,
X of trunk w Injury cross section Injury ny CO dm~2 hr
Treatment” Conc.” (FB + 59) rating Conc. of limb w rating (2 hrs aftes
May 2, 1985 (ppm) Exp 1 Exp 2 (0-10) {ppm) (FB + 53) (0-10) treatment)
Control 4.7 a® 2.9 a - -— 21.0 a 1.2 a 35.3 ab
Igram 80W 50 2.4 be - 2 400 2.9 ¢ 8.8 ef 28.7 ab
Terbacil 80W 200 2.0 ¢ - 2 2000 4.2 ¢ 4.5 ¢ 3.7 e
Princep 80W 50 5.1 a - 0 400 19.0 a 1.7a 35.7 a
Caprol 80W 50 3.0 be - 2 400 4.2 ¢ 6.5 d 31.7 ab
Tenoran S50W 200 4.0 a - 0 2000 15.8 ab 1.8 a 34.7 abe
Cotoran 80W 50 2.5 be - 0 400 11.7 b 3.3 b 27.3 bed
Milogard 80W 200 3.9 ab 2.5 ab 0 2000 19.7 a 2.2 a 33.3 abe
Sancap 80W 100 4.0 ab 1.4 be 0 1000 5.7 ¢ 5.5 cd 27.0 ed
Sincore 75W- 100 2.3 be 0.7 ¢ 0 400 0.6 ¢ 9.8 fg 1.7 e
Basagran 42EC 200 5.3 a 1.6 ¢ 0 2000 0.0 ¢ 10.0 ¢ 20.7 4
Bladex 80W 50 2.6 be 0 400 4.9 ¢ 8.2 e 29.0 abc

Z Full bloom occurred on apples April 19 and on peaches April 21,
Y X-77 at 0.0125% was added as a surfactant to the apple experiments, but not to the peach experiment.

X Whole apple trees were sprayed with a hand pump sprayer; Experiment 1 - May 2 (FB + 13 days) and Experiment 2 -
May 6 (FB + 17) and peach limbs were sprayed May 21 (FB + 30 days).

Y Fruit counts were made June 17 (FB + 59 days) on apples and June 13 (FB + 53 days) on peaches.
v Photosynthesis was taken in the field on one leaf on each limb of the first 3 replicate peach limbs.

Y Mean separation within columns by Duncan's multiple range test, 5% level.



Table 4. Effect of apple thinners and terbacil on

fruit set and photosynthesis of 'Redchief Deliciocus'

(1985).
Fruit/cm? )4 Fruit

— limb cross Crop, diame%er Photosynthesis
Treatment sectional area load (cm) my CO, dm=2 hr~l
(FB + 16) (FB + 39) (FB + 43) (FB + 125) (FB™+ 19)
Control 9.3 ab 188 a 6.62 ab 31.4 a
Hand thinned (June 13) 4.0 ¢ 88 e 7.01 ¢ _—
Terbacil 50 ppm 8.6 ab 167 abc 6.45 a 22.0 ¢
Terbacil 50 ppm
+ X-77 1250 ppm 6.7 be 127 d 6.76 b 11.1 4
Terbacil 25 ppm
+ X-77 1250 ppm 10.4 a 179 ab 6.47 a 23.1 be
Terbacil 12.5 ppm
+ X-77 1250 ppm 8.1 ab 175 abe 6.45 a 27.2 b
Carbaryl 900 ppm
+ superior oil 2500 ppm 8.8 ab 148 bed 6.50 a -
Ethephon 450 ppm
+ Sevin 900 ppm 7.6 ab 143 cd 6.60 ab _

% Carbaryl 50WP (1.8 g/1
50 ppm).

Full bloom occurred on

Trees with a full crop

= 1.5 1bs/100 gal = 900 ppm).

April 19, 1985.

were equivalent to 1007 crop load.

Fruit size was taken near harvest (FB + 125).

fruit size was 10.7 £ 0.2 mm in diameter.

(FB + 19).

Mean separation within columns by Duncan's multiple range test, 5% level.

-3

Terbacil 80WP (0.063 g/1 = 0.05 lbs/100 gal =

All treatments were applied with an airblast sprayer at 1683 1/ha (180 gal/acre) May 5 (FB + 16) when

Photosynthesis was taken in the field on 3 leaves on each of 6 replicate trees per treatment on May 8
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Vegetative and Fruit Effects of Foliar Application of Cultar™ on
Apples and Peaches in the Year of Application

George M. Greene 1]
Department of Horticulture
The Pennsylvania State University
Fruit Research Laboratory
P. 0. Box 309
Biglerville, PA 17307-0309

Plant growth regulators that could effectively control vegetative growth
in tree fruits would be very beneficial to the industry. The obvious direct
benefit would be a reduction in the cost of pruning. Fruit quality would
increase due to an improved photosythetic environment which would also
increase spur vigor. In addition, effective growth control chemicals would
allow the separation of the plant nutrition program and the vigor status of
the trees which may also increase spur vigor and fruit bud heaith.

Cultar, a gibberellin biosynthesis inhibitor, may be one such chemical.
Barly research with this chemical involved ground applications since it is not
very mobile in the phicem, but is readily translocated in the xylem.
However, recent development activities in England have involved foliar
sprays applied on an “as needed” basis to control excessive vegetative vigor.

The objective of the research reported in this paper was to study the
influence of Cultar, applied as whole iree sprays, on the vegetative growth
and fruits of apples and peaches in the year of application.

Materials and Methods
Apples
Cultar applications, involving mostly whole tree sprays, were made to
Yorking/M26 in their 11th Jeaf in the orchard. Trees selected for the test
were part of a tree spacing study and were growing at the following spacings
(trees/acre): 9.5°'X 12°(382),8° X 12° (454), 6° X 12° (60S) and 6°' X 10° (726).

Sprays were applied at 4 rates at the 50% full-bloom stage, on April 20,
and then at various rates and timings from june 4th (petal-fall plus 4 weeks)



to July 24th (petal-fall plus 12 weeks). The basic ireatment arrangement
was 10 have each early (50% full-blcom) spray rate followed by 1) no sprays,
2) five sprays at 0.5 Ibs Al/acre and 3) various numbers of sprays at 0.5 ibs
Al/acre on an “as needed” basis 1o conirol vegetative growth (Table 1).
Sprays were applied dilute to runoff at about 200 GPA on April 20th, 400
GPA on June 4th and at 600 GPA thereafter.

At the normal York harvest periocd, the weight of 30 apples from each
tree was determined and the remaining fruits on the trees were harvested
and weighed. In November, 10 vigorous shoots were cut from each tree and
their total lengih was determined. In addition, on shoots that had set a
terminal bud during the summer and had resumed growth, the length of
each growth segment was determined.

Peaches

A smaller experiment was conducted on peaches to determine the
influence of whole tree sprays of Cultar on peach tree vegetative shoot
growth. Twenty uniform Loring’ peach trees in their fifth leaf in the
orchard, at the Bear Mountain Orchards, Inc. of Mr. John K. Lott in Aspers, PA
were selected for the study. The treatments as listed in Table 2 were
applied as dilute sprays (200 GPA).

On August 26, twenty terminals per tree were measured as follows: 2
upright and 2 horizontal terminals in each tree quadrant (north, south, east,
and west) and 4 water sprouts from the inner scaffold area). Only a few
fruit were produced on the trees in the experiment and they were used by
ICI Americas, Inc. for residue studies.

Results and Discussion
Apples

Whole tree sprays of Culiar effectively reduced the total upright vertical
growth of vigorous Yorking/M26 apple trees (Table 3). Sprays at the 50%
full-bloom stage alone, did not decrease total shoot growth. However, when
the early sprays were combined with 5 sprays of 0.5 Al/acre each, they did
significantly increase the effectiveness of the later sprays (pair-wise
comparison tests, not shown).

Treatments applied on an “8g needed" basis until June 17th (treatments 5,
9, and 12) significantly reduced initial and total shoot growth. However,
these applications allowed significant regrowth to occur and the ireatments

3

.3

-3 3 3 __3

3 __3

3 3 .3 12

.3

-3 3 3

.3

-3



3

RT3 T TR O T3 7Ty T

—3 3

~3

3 T3

had significantly more total growth than treatments receiving applications
until July 24th. Treatments 7 and 8 were designed to determine the
influence of post-bloom chemical rate on eflicacy. Growth control was very
similar with both rates indicating that 5 sprays of 0.25 Ibs Al/acre were as
good as S sprays of 0.5 Ibs Al/acre.

Generally, treatments with little initial growth control had little regrowth
and a low percentage of shoot regrowing. Treatment 13, involved the soil
application of the highest raie of chemical that had been applied as a whole
tree spray and was designed to simulaie a 100% run-off treatment. This
treatment had no effect in the year of application.

None of the treatments infivenced mean fruit weight in a way related to
Cultar treatment

Peaches

Two pounds (Al) per acre of Cultar applied as whole tree sprays
significantly reduced the mean shoot growth of ‘Loring’ peach trees in the
year of application. Treated trees grew only about 70% as much as the
control trees. Lower rates of the chemical and one sequential spray
treatment resulted in about 85% of the growth of the controls that were not
significantly different than either the controls or the 2 pound per acre rate.
No fruit were available for quality determinations.

The use of Cultar may allow the use of higher rates of nitrogen fertilizer,
thereby retaining photosynthetically active leaves longer into the fall,
without causing excessive vegetative growth. This experiment will be
continued to determine the long term infiuence of the treatments on tree
growth and on fruit production and quality.

Conclusion

Whole tree sprays of Culiar can effectively reduce vegetative growth of
peach and apple trees. Apple fruit size was not decreased by the treatments.
Long term trials must be continued to prove the long term viability of this
application method especially in stone fruits. :

Effective growth control chemicals have the potential of reducing pruning
costs, increasing fruit quantity and quality, especially in the low light
environment of the eastern United States. In addition, they may allow the
effective separation of tree vigor and the nutritional program of the tree.



Table 1. List of Cultar treatments applied to Yorking/M26 apple trees in their eleventh 1eaf in the orchard

Spray Dates and Lbs Cultar (Al)
Irmt No, Irmt Code S0R% FPB PE+ 4 PE+6 PE+8  PE+10  PE+12
4/20 674 6717 6/26 712 7724
1 Check -- -- “e - -- -
2 0+5X.5(25) -- 50 50 50 50 50
3 0.125 + 0(.125) 125 -- -- -- - -
4 0.125 + 5X .5 (2.65) 125 50 50 50 50 50
5 0.125+2X.5(1.125) 125 -- 50 50 -- --
6 0.25 + 0(0.25) 25 -- -- -- -- -
7 0.25 + 5X .25 (1.50) 25 25 25 25 25 25
8 0.25 + 5X.5 (2.75) 25 50 50 50 50 50
9 0.25 + 2X.5(1.25) 25 50 50 -- -- --
10 0.5+ 0(0.5) 5 -- -- - -- --
" 0.5+ 5X.5(3.0) 50 50 50 50 50 50
12 0.5+ 2X.5(1.5) 50 50 50 -- -- --
13 3.0 Ground (3.0) 50 50 50 50 50 50

.3 3 -3 -3 __3 .3 _3 .3 _3 __.5 _32 .3 -3 3 .3 3 __4 _3 __3
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Teble 2. List of Culter whole tres spray trestments applied to Loring psach trees and terminal growth messurements .

-Application Dates (Lbs/Acre) Cultar (Al)  Term. Growth(cm)
Jrmt. No.  Irmt Neme $/3 620 12 118 8726

1 Chack 0 0 0 0 37.3a
2 Onsquerter 1bX4 0.25 0.25 0.25 0.25 31.0ab
3 One- half 1b .50 0 0 0 33.5ab
4 One 1b 1.0 0 0 0 31.2ab
S Two 1bs 2.0 0 0 0 25.49b

8 Mean velues within each column followed by the same letter are not significantly different at the S8 level
according to Duncan's multiple range test.



Tabls 3. influence of Cultar on tree and fruit characteristics of Yorking/M26 apple tress®-

Irmt No Irmt, Code

1 Check

2 0+5%X.5(25)

3 0.125+ 0(.125)

4 0.125 + 5X .5 (2.65)
S 0.125+2X .5(1.125)
6 0.25 + 0 (0.25)

7 0.25 + 5X .25 (1.50)
8 0.25+5X%X.5(2.75)
9 025+ 2X.5(1.25)
10 0.5+ 0(0.5)

11 0.5+5X.5(3.0)

12 05+2X%X.5(1.5)

13 3.006round (3.0)

Mean Initial
Shoot Growth cm

1263
91b
123a
83bc
93b
1213
72c
70c
98b
1303
6Sc
98b
1232

Mean Shoot
Regrowth cm

0.3f
3.1d-f
0.7ef
S.1c-f
12.9ab
0.0f
10.0bc
4.9c-1
17.32
3.0d-1
6.9b-6
7.4b~d
0.0f

Mean Total
Shoot Growth cm

126a
94ds
123a
88ef
106b-d
1218-¢
82ef
75ef
1158-¢
133a
72
10Scd
123ab

38ab
388b

488
22bc
od

Meen Fruit
Weight gm

1758b
165ab
1708b
162ab
169ab
172ab
156b
1778b
165ab
164ab
1698b
1598b
180a

# Mean values within each column followed by the same letter are not significantly different at the S® ievel according to

Duncan's multiple range test,
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GROWTH RESPONSES OF PEACH ROOTS AND SHOOTS TO SOIL
AND FOLIAR APPLIED PACLOBUTRAZOL

Jeffrey G. Williamson and D. C. Coston
Department of Horticulture
Clemson University, Clemson, SC

Introduction

The new plant bioregulant paclobutrazol (ICI-PP333;
1-(4-chlorophenyl)~ 4,4 dimethyl-2-(1,2,3-triazol-1l-yl)penta-3-01) has
reduced vigor in a number of plant species (1, 3, 5, 7, 8). Paclobutra-
zol is a GA synthesis inhibitor with limited phloem mobility but readily
translocated in the xylem (1). Therefore, applications as a soil drench
or trunk spray are usually most effective (3, 5, 9). The most widely
reported morphological responses to paclobutrazol applications are
reduced internode length and reduced leaf size (5, 8, 9). Little
information is available on the effect of paclobutrazol on root growth
and development. Steffens et al. (7) reported increased root growth and
increased root:shoot ratios of apple seedlings treated with paclobutra-
zol. No information is currently available on the effects of paclobu-
trazol on peach root growth and development. The purpose of this study
was to determine the effects of 3 methods of application of paclobutra-
zol on root growth and development of peach. Vegetative growth parame-
ters were also measured to further evaluate the overall plant response
to paclobutrazol treatments.

Materials and Methods

Nodal cuttings of 'Redhaven' peach were established in root obser-
vation boxes placed in a greenhouse. The treatments were applied when a
considerable number of actively growing root tips were established at
the soil-plexiglass interface. Each of 4 treatments were replicated 3
times utilizing a completely random design. The treatments consisted of
foliar, soil, and foliar + soil applied placlobutrazol. The control
received a distilled water drench. A total of 0.37 mg a.i. paclobutra-
zol was applied to each plant for all paclobutrazol treatments. The
foliar applied paclobutrazol was suspended in 2 ml of distilled water
and applied with a syringe to the upper surface of the 4 upper most
fully expanded leaves. The soil applications were applied as a drench
in which the paclobutrazol was suspended in 500 ml of distilled water.
The foliar + soil treatment consisted of half the paclobutrazol applied
to the foliage and half to the soil by the methods described above.
Plant height and root extension growth of selected root tips were meas-
ured at 2 day intervals. All visible roots were traced at 4 day inter-
vals with colored pens on acetate sheets affixed to the plexiglass
front. Twenty-eight days after the treatments were applied, plants were
harvested and partitioned into new leaves, pretreatment leaves, shoots
and roots. Root tip diameters and unsuberized rootlet lengths were

. determined for the upper and lower portions of each root system. The

roots, leaves and stems were dried at 80 degrees C and dry weights were
determined. Representative root tips from each treatment were selected
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and fixed in 50% FAA for microscopic observation. Tissue 1.5mm to 2.0mm
from the root apex was used for microscopic analysis.

Results and Discussion

Paclobutrazol treatments inhibited vegetative growth as measured by
leaf emergence, leaf size and plant height (Table 1). Root and shoot
dry weights were less for paclobutrazol treatments but root:shoot ratios
were enhanced. These responses are in general agreement with those
reports previously cited showing paclobutrazol to be a powerful growth
retardant. Steffens et al. (7) reported increased root:shoot ratios of
apples following treatment with paclobutrazol. However, their data
indicate that higher root dry weights contributed to the higher
root:shoot ratios obtained from paclobutrazol treatments.

No differences were observed between the application methods for
shoot growth parameters as have been reported by other workers (3, 5).
Perhaps during the foliar application, some of the compound came in con-
tact with the stems allowing for absorption and translocation through
the xylem to the shoot apices. Quinlan (4) and Lever (2) reported
application of paclobutrazol to stems or young shoot tips to be more
effective at reducing vigor than when the compound was applied to
leaves.

No differences were detected for root growth rates or total unsu-
berized root lengths at most measuring dates (data not reported). Aall
paclobutrazol treatments altered root tip morphology resulting in short-
ened, fleshy root tips atypical of peach. Root tip diameters were
increased by all paclobutrazol treatments but unsuberized root length
was shortened only by those treatments containing soil applied paclobu-
trazol (Table 2). Treatments containing soil applied paclobutrazol also
resulted in a greater increase in diameter for those roots closer to the
zone of application, classified here as "upper root tips".

Microscopic analysis of root tip cross sections and longitudinal
sections indicated paclobutrazol induced modifications of the growth and
developement of root cortex and stele (micrographs not shown). Although
the diameter of the stele was increased, most of the increase in root
diameter may be attributed to increased cortex cell size and radial
rather than longitudinal elongation of the innermost cortex parenchyma
cells,

Paclobutrazol effects on roots have not been previously reported in
detail. We have observed similar effects of paclobutrazol on root
growth of peach under field conditions and on African marigold grown in
the greenhouse. Steffens et al. (6) noted similar responses for apple
grown in nutrient solution. Paclobutrazol induced changes in root
growth and development appear to be a general response common to at
least several species.

Steffens et al. (9) and Lever (2) have suggested that paclobutrazol
alters sink strength within the plant resulting in a redistribution of
assimilates to meristematic regions other than shoot apices. Paclobu-
trazol may alter the balance of endogenous hormones in the developing
root tip. Such a change could result from altered synthesis, metabol-
ism, or translocation of one or more hormones or their precursors. Fur-
ther experimentation is needed to determine if these changes in root
growth and development alter root function via changes in water and
nutrient absorption, anchorage or hormone production.
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Table I. Influence of paclobutrazol applications on various growth parameters of peach,
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Treatment Abbrevi- Leaf Leat Specific Plant Total dry Root dry Shoot dry Root:shoot
ation number sizg leaf wi. height weight weight weight ratio
(cm®) (mg/cm”) (cm) (8) (g) (g)
Control c 54.0 44.9 6.8 8L.5 40.6 11,2 29.4 0.39
Foliar F 14.3 26.1 8.1 32.5 16.7 7.8 8.9 0.87
Soil S 10.7 30.5 8.5 35.3 16.4 7.6 8.8 0.86
Foliar + soil F&S 11.3 24,2 9.7 31.0 14,4 6.5 7.9 0.82
SE 5.9 4.2 0.6 3.8 2.6 1.2 1.8 .07
Contrasts
C vs F+S+(F&S) *% Kk * k% %t * *% *
F vs § NS NS NS NS NS NS NS NS
F+SvsF&S NS NS NS NS NS NS NS NS

NS, *, ** Nonsignificant (NS) or significant at 5% (*) or IZ (¥*) levels,

-3 .3 .3 -3 3 .3 3 .3 .3 .3 _3 3 -3 3 3 _3 _.3
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Table 2. Effect of paclobutrazol applications on length (cm) and diameter (mm) of
peach root tips.

Unsuberized root length (cm) Root tip diameter (mm)
Treatment Upper roots Lower roots Upper roots Lower roots
Control 1.2 a° 1.5 a 0.5 a &’ 0.4 a A
Foliar 0.7 ab 0.6 b 0.9b A 0.9b A
Soil 0.3 b 0.4 b l.1 c A 0.8 b B
Foliar + Soil 0.3 b 0.4 b 1.0 bc A 0.8 b B

“Lower case letters denote mean separation in columns by Duncan‘s Multiple Range Test, 5%

level.

yUpper case letters denote mean separation in rows by Duncan's Multiple Range Test, 5%

level.
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Richard P. Marini

Department of Horticulture

Virginia Polytechnic Institute and State University
Blacksburg, VA 24061

Paclobutrazol and flurprimidol are two relatively new
growth retardants that inhibit gibberellin biosynthesis, but
there is little published information on the influence of
these materials on peach. The purpose of this report is to
present information on how these materials affect peach tree
growth and cropping for two seasons following treatment.

Methods

Six-year-old ’‘Redhaven’/Halford treea were treated with
paclobutrazol or flurprimidol on May 24, 1983, 3 weeks after
full bloom. Foliage and bark were sprayed to runoff at O,
500, 1000, 2000, and 3000 ppm plus O.1% X-77 spreader with 4
liters of solution per tree; this corresponded to O, 2, 4, 8,
and 12 g AI per tree. There were S-single-tree replicates in
a randomized block design, and data were analyzed with
regression analysis.

Cropping. Trees had a light to moderate crop in 1983, no
crop in 1984 due to a winter freeze, and a heavy crop in 198S5.
Yield and fruit size were not influenced by either growth
retardant in 1983, but flurprimidol-treated trees (500 to 2000
ppm) had increased yields in 1985.

Vegetative_growth. Trunk enlargement was negatively
related to concentration of both growth retardants in 1983 and
1984, but trunk growth was not affected by the treatments in
1985. Shoot growth was negatively related to concentration of
growth retardants in 1983, but only flurprimidol-treated trees
exhibited reduced shoot growth in 1984. Shoot length was

positively related to concentration of both materials in 1985.
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Floral development. In the spring of 1985, bloom was
most advanced on trees treated at the higher rates of both
materials. All flower buds on 10 shoots per tree were rated
on a scale of 1 (dormant bud) to 7 (full bloom). Bloonm
development was positively related to concentration of both
materials; at the higher concentrations, bloom was advanced by

2 or 3 days compared to control trees.

Fruit set. In 1985, buds per meter shoot length were
positively related to concentration for flurprimidol but not
paclobutrazol. Fruit per meter shoot length was negatively
related to concentration of paclobutrazol but not
flurprimidol, while fruit set per 100 blossoms was negatively
related to concentration of both growth retardants.

Discussion

Paclobutrazol and flurprimidol generally affected peach
tree growth and yield in a similar manner. The year of
treatment there was a dramatic reduction in shoot and trunk
growth, and the effects were less dramatic the year following
treatment. Yield and fruit size were not negatively
influenced by either material.

The trees seemed to exhibit compensatory growth two
seasons after treatment. Although both growth regulators
inhibit gibberellin synthesis, the trees grew as if they
synthesized greater amounts of gibberellin. Defoliation was
slightly delayed in 1984, and treated trees appeared similar
to trees treated with GA3. Trees treated with high
concentrations of both materials started to grow and bloom
earlier and had greater shoot extension than nontreated trees
in 1985. These results appear to support the hypothesis that
inhibition of gibberellin synthesis following treatment of
these materials results in an increased pool of gibberellin
precursors that become available for gibberellin synthesis
vhen the growth retardants are no longer effective.

These results demonstrate that a single foliar
application of either paclobutrazol or flurprimidol may alter
peach tree growth for several seasons. Because growth may be
enhanced as the materials become less effective, annual or
biennial applications will probably be needed for continued
growth suppression.
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THE INFLUENCE OF GIBBERELLIC ACID CONCENTRATION
ON FRUITING OF
“REMATLLY”, “LAKEMONY“ ARD ‘INTERLAKEN” SEEDLESS TABLE GRAPES
Barbara L. Goulart
and

Jerome Frecon
Rutgers University, New Brunswick, N.J.

Introduction:

Considerable experimentation has taken place using gibberellic acid
(GA) as a means to increase fruit size in seedless table grape cultivars
(Considine, 1984). However, no testing has been conducted in New
Jersey, where seedless table grapes recently released from breeding
programs in New York, Arkansas and Canada may have great market
potential. This test was conducted to determine the value of
gibberellic acid applications at bloom and shatter on one new
(“Remailly”) and two standard (“Lakemont’ and “Interlaken”) seedless
grape cultivars under southern New Jersey conditioms.

Materials and Methods:

‘Remailly” grape vines in their 2nd leaf and mature “Lakemont’ and
“Interlaken” vines were sprayed with 0, 10 or 20 ppm GA (GA3, Pro-Gibb,
Abbott Laboratories) at bloom, or 0, 20 or 40 ppm at shatter, one week
later. Branches of vines were treatment units, taking advantage of the
fact that GA activity occurs only if applied directly to the fruit
(Weaver, 1959). Treatments were arranged in randomized complete blocks,
with 4 replications of each treatment. Subsamples of 2-6 clusters
(depending on availability) were sampled when grapes were mature.
Clusters were weighed, berries counted, and soluble solids measured
using a hand-held refractometer. Individual berry size was averaged by
dividing cluster weight by berry number. Data was analyzed using an
analysis of variance, with means separated by Tukey”s New Studentized
Range Test, and by regression analysis to determine r2 values and
regression co-efficients.

Results and Discussion:

For “Remailly” there were no significant differences (alpha = .05)
in cluster weight, grape number/cluster or individual grape size for any
GA concentration or either timing (Table 1). Soluble solids were
slightly higher on the 10 ppm treatment at bloom, and for the control at
shacter. The reason for this elevation is not clear, and the authors
remain open to discussion on this point.

For “Interlaken”, there were, again, no differences (alpha = .05)



in cluster weight, grape number/cluster or individual grape size,
Soluble solids were again higher in grapes from the control (shatter)
spray than either other concentration. 1In this case, the increased
soluble solids may be due to decreased grape size resulting in a
dilution effect on the 20 and 40 ppm treated grapes,

“Lakemont”’ plants did not respond to GA sprays on any of the
parameters measured during bloom. However, at shatter, GA increased
cluster weight and grape number/cluster (Figure 1). Individual berry
size was increased as GA concentration increased. It should also be
noted that soluble solids were not influenced by GA concentration.

There was a high degree of variability in the data from all three
cultivars, which may have masked some results. However, it is clear
that all cultivars will not respond uniformly to GA treatments. Work at
the Pennsylvania State University has shown that some cultivars respond
more effectively to Promalin (GA3,7 and BA) than GA”s. This research
will be continued in 1986, expanding cultivars and materials tested.

References
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Table 1.

Bloom

Shatter

Bloom

Shatter

Bloom

Shatter

The influence of GA concentration and timing on 3 seedless
table grape cultivars.

Ppm

10
20
p(F)

20
40
p(F)

ppm

10
20
p(F)

20
40
p(F)

Cluster
Weight

155.5

184.3

234.7
NS

224.8

220.0

233.8
NS

Cluster
Weight

99.8
103.9
130.4

NS

87.5
130.3
170.7

NS

Cluster
Weight

128.9

141.7

126.9
NS

123.8 b
201.2a
250.9a

.09

REMAILLY

# Grapes/
Cluster

64.0

53.2

51.4
NS

61.5

64.0

77.2
NS

INTERLAKEN

# Grapes/
Cluster

45.9

47.6

52.3
NS

40.0

49.1

52.0
NS

LAKEMONT

# Grapes/
Cluster

71.8

67.7

54.0
NS

59.4 b

8l1.7a

87.1a
.02

Size
(g/grape)

3.07 b

3.54ab

3.70a
.10

3.56

3.47

3.06
NS

Size
(g/grape)

2,10 b

2.16 b

2.35a
.10

Size
(g/grape)

1.76

2.03

2.21
NS

2.03 ¢

2.49 b

2.79a
.05

Soluble
Solids

17.80 b

18.97a

17.78 b
.04

18.45a

17.20 b

17.73 b
.06

Soluble
Solids

17.71

18.14

17.88
NS

18.48

17.38

17.56
NS

Soluble
Solids

16.95

17.85

17.54
NS

16.23

16.67

16.21
NS



Figure 1.
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Ethylene Formation and Softening of Red Delicious Strains CITATION

M. Ingle, J. C. Morris, and M. C. D'Souza
West Virginia University

It is now partially accepted that there are differences in the rates
of development among the approximately 250 named strains or sports of
Delicious apples. How to demonstrate and use these differences is far from
settled, Changes in internal ethylene concentration or ethylene evolution
would seem to have the best physiological base and there are recommended
maximum levels at harvest for refrigerated and controlled atmosphere
storage of some cultivars. Delicious firmness has been measured for many
years between 145 and 155 days after full bloom, which for years was within
the period when it is mature or has been thought to have the best storage
potential, and at one time was thought to fluctuate rather than decrease
consistently.

In 1983 and 1984, Bisbee (Starkrimson), Topred, and Oregon Spur were
collected between 132 and 150 days after full bloom from the same orchard,
while Royal Red and Red Chief were obtained from 2 blocks about 4 miles
away. Ethylene in internal atmospheres obtained from 10 fruits from each
of 4 replicates was measured the day of picking. Ten other fruits were
placed in sealed containers and the accumulating ethylene measured several
times over the next 7 days. Firmness, soluble solids, and starch index
(Ontario chart) measurements were completed on the fruits used to determine
intemal ethylene concentration within 30 hours of picking.

Soluble solids and starch index increased linearly with days after
full bloom with the exception of Red Chief which increased up to 140 days
after full bloom in 1983 and then decreased 0.2-0.7%. Starch indexes
consistently increased significantly over the entire sampling period. All
of the strains began softening sometime within the 130-152 days after full
bloom but there was limited consistency between years or strains,
particularly Oregon Spur and Bisbee. Firmness of Red Chief had begun
decreasing by the time of the first collection while Royal Red began a
continuing softening 137-140 days after full bloom with significant changes
occurring 140 days after full bloom (Fig. 1). After decreasing and then
increasing, Topred began softening significantly 145-148 days after full
bloom, Oregon Spur after 135 days in 1983 and 145 days in 1984 but changes
were significant only after 145 days, and Bisbee after 137 days in both
years, With reservations, strains can be identified as relatively early
and late softening.

Ethylene climacteristics can be identified both by measurement of
internal ethylene concentration at the time of harvest or by ethylene
evolution shortly after harvest (Fig. 1). The onset of the climacteristics
in days after full bloom is unique for each of the strains with a total
separation of as much as 15 days. There was reasonable consistency between
the two years. If ethylene regulates or stimulates Red Delicious softening
on the tree, it must be by concentrations of less than 0.1 ppm.

Since neither ethylene formation nor softening changed linearly or
were correlated with days after full bloom, they were not correlated with
each other, nor with soluble solids nor apparent starch concentration
(starch index). Firmness after refrigerated storage for 90 or 150 days was
correlated with days after full bloom but not internal ethylene concentra-
tion, firmness, soluble solids, or starch index at harvest nor with
ethylene evolution shortly after harvest.
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Changes in firmness and internal ethylene concentration of five Red Delicious strains between
130 and 152 days after full bloom 1983 and 1984.
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Fig. 2. Effect of harvest date 1985 on ethylene production
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