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PREFACE

The purpose of this report is to inform cooperators in industry, colleagues at other
institutions, and other persons interested in weed control, of the results of our research projects
conducted in 2008. This information is our annual summary of ongoing field research in Weed
Science at the University of Massachusetts, Amherst. Interpretation of the data may be
modified by additional experiments. In spite of careful proofreading, there may be some typing
or compilation errors in this report. Should you find an obvious error, please bring it to the
attention of the author.

Information herein doés not constitute a recommendation or endorsement of any
product. Current recommendations for weed control in various crop commodities are available

from the University of Massachusetts Extension.

DO NOT REPRODUCE SECTIONS OF THIS REPORT FOR PUBLIC

DISTRIBUTION WITHOUT CONSULTING THE AUTHOR

R

tfof. Prasanta C. Bhowmik
Amberst, MA
December 31, 2008



MASSACHUSETTS
WEED SCIENCE RESEARCH RESULTS - 2008

Weed management research in turfgrass environments was conducted by Prof. Prasanta C.
Bhowmik at the Joseph Troll Turfgrass Research Center, South Deerfield, MA. Other
personnel in weed science research were:

Graduate Research Assistants Dipayan Sarkar
Susanna Phoboo

Our field research program is partially funded by grant-in-aid support from industries. The
following contributors are gratefully acknowledged for their support of our weed science
projects in 2008.

Monsanto - Industrial, Turf & Ornamentals
The Scotts Company
Syngenta Crop Protection
Bayer Crop Protection
Cutting Edge

Appreciation is also extended to others who provided seeds, supplies, equipments, and/or

services for these studies. Special thanks to Thom Griffin for his cooperation and help for the
entire season.
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2008 RESEARCH PROJECTS

Research Projects

Tolerance of turfgrass cultivars: Our studies continue to establish the tolerance of Kentucky
bluegrass cultivars under NTEP (172 cultivars) to mesotrione, sulfosulfuron and primisulfuron. We
will continue to evaluate new products for their safety to NTEP perennial ryegrass cultivars.

Environmental stress studies: Creeping bentgrass in the cool-season environment undergoes cold
acclimation phase in the fall. Often this leads to damages to creeping benigrass on putting greens or
fairways. This project is being designed to understand the cold acclimation phase of creeping
bentgrass and phenolic antioxidants in relation to cold temperature, day length and other
environmental factors. The role of proline-linked pentose phosphate pathway for phenolic
antioxidant production in creeping bentgrass under abiotic stress will be examined. This information
on cold acclimation of bentgrass may lead to the development of new cold stress resistant cultivars
through genetic manipulation.

Use directions for herbicide treatments. Much of our field research is aimed at gaining
information on various phases of herbicide application that will influence specific label directions for
herbicide use in various turfgrass species. New herbicides are being evaluated for their efficacy,
turfgrass safety, and residual control of weeds under Massachusetts conditions. Herbicide
formulations, additives, and antidotes have been included for various turfgrass studies. This is
extremely important to the user groups in Massachusetts for weed management under diverse
ecological systems. Also, this information leads to Weed Control Recommendation Guide to
Turfgrass for all New England States.

Development of low maintenance strategies with growth regulators: Use of growth regulators
along with various cultural practices may enhance our weed management practices in turfgrass areas,
including golf courses. Spring and fall treatments of growth regulators have been examined for their
effectiveness in Poa annua control in putting greens. Safety of these growth regulators is being
examined carefully in relation to bentgrass growth and development over a period of several years.

Ecological study of chiraito (Swertia chirayita): This research aims to study the ecophysiology of
chiraito in relation to its environment. It will help in understanding the environmental conditions that
affect its phenology and phenotypic characters as well as its phytochemicals. Secondary metabolites
will be isolated and characterized for its role in medicinal value to humans as well as to the invasion
of this species to different environments.

Biology and management of moss: We have initiated a research project on the biology and

invasion of moss under turfgrass environments. Cultural and soil factors will be evaluated for its
invasion. Also, studies will be conducted to evaluate various organic products in moss control.
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TURFGRASS
DATA COLLECTION METHODS

A, TURFGRASS

I. WEED CONTROL STUDIES. Visual ratings were estimated on weed control throughout
the growing season based on a scale of 0 to 100%.

PERCENT WEED CONTROL: Zero percent control meaning the treatment did not affect the
weeds in question and the weeds were still present, as in the untreated check plot. One 100%
control meaning the treatment was effective and completely controlled the species in question.

WEED COUNTS: Weed counts represent the number of plants or shoots or tillers per unit
area or per plot, based on randomly placed 400 cm® quadrats in each plot.

II. TOLERANCE STUDIES.
PERCENT TURF INJURY: Turfgrass injury was rated on a scale of 0 to 100%, 0% injury
meaning no injury to the turfgrass, and 100% injury meaning the turfgrass is completely dead.

QUALITY AND COLOR. Visual ratings were estimated throughout the growing season. Turf
quality and color were rated on a scale of 1 to 9. In our studies, a rating of 6 is commercially
acceptable for both turf color and quality.

TURF QUALITY: Turf quality was rated on a scale of 1 to 9, where 1 means dead turfgrass
with bare ground, while 9 means a thick, lush stand of turfgrass.

TURF COLOR: Rating of 1 means dead turfgrass with brown color and bare ground, while 9
means a desirable turfgrass with dark green color.

III. GROWTH REGULATOR STUDIES. Various methods were used to determine the
effectiveness of various growth regulator treatments.

1. Number of seed heads per unit area (cm? or in®)

2. Percent seed head reductions or suppression

3. Percent top growth reduction, (turf height measurement from clippings)
4. Clippings weight (fresh weight of clippings taken at 2 week intervals)
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Tenacity: An Alternative Tool for Weed Management

Prasanta C. Bhowmik and Dipayan Sarkar
Department of Plant, Soil, and Insect Sciences

General

Tenacity™ is a product containing 4 Ibs/g of active ingredient, mesotrione. It is a
systemic preemergence and postemergence herbicide for the selective control of weeds
in turfgrass environments.

When applied preemergence, weeds absorb Tenacity during emergence from the soil.
Dry conditions foliowing application may reduce the preemergence activity. When used
postemergence, susceptible weeds absorb Tenacity through foliar contact and soil
absorption. Weed control is most effective on young, actively growing weeds. Efficacy
will be reduced under moisture stress or from applications to mature weeds.

Tenacity is an effective herbicide for weed control prior to or during seeding of certain
turfgrass species during turf renovation. If used preemergence in established turfgrass,
tank mixiures with preemergence herbicides such as Barricade® (prodiamine) are
recommended for longer residual and broad spectrum weed control.

Tenacity can be used in tank mixtures with Barricade (prodiamine), Basagran®
(bentazon}, Spotlight™ (fluroxypyr), Turflon® ester (triclopyr), Quicksilver™
(carfentrazone), and Vanquish® (dicamba) for weed control and for safety on
turfgrasses.

Symptoms

Tenacity is a pigment inhibitor herbicide that controls many susceptible weed species by
inhibiting the 4-HPPD enzyme. Foliage of treated weeds cease growth after application,
resulting in white color (loss of chlorophyll), and death of weeds may take up to three
weeks. Tenacity may cause temporary whitening of treated turfgrass foliage. In general,
symptoms appear five to seven days after application and last for two to three weeks.

Weed species controlled

Barnyardgrass, crabgrass, creeping bentgrass, buckhorn plantain, buttercup,
carpetweed, chickweeds (common and mouseear), hop clover, white clover and others
can be controlled with preemergecne and postemergence applications. However,
postemergence treatments of Tenacity can control common dandelion, healall, henbit,
oxalis and others. Annual bluegrass infestation can be suppressed with preemergence
application of Tenacity.

Presented at the 2008 Turfgrass Field Day, June 18, 2008, Turfgrass Research Center,
South Deerfield, MA



Tenacity application

Tenacity at 4 to 8 fl. oz. per acre in 30 to 50 gallons of water per acre can be used prior
to weed seed germination. Do not exceed 5 fl. oz. per acre per application to perennial
ryegrass or fine fescues or mixed stands that contain greater than 50% perennial
ryegrass and/or fine fescue. Tenacity can be combined with a preemergence herbicide
such as Barricade (prodiamine) for extended control of key annual monocot weeds such
as crabgrass and foxtail. In established turfgrass, Tenacity is more effective as a
postemergence application unless combined with another soil active herbicide. Use
Tenacity at 4 to 8 fl. oz. per acre in 30 to 50 gallons of water per acre. A repeat
application at two to three weeks may be required for adequate weed control. A non-
ionic surfactant (such as X-77) should be added in all postemergence applications.

New turfgrass seeding

Use Tenacity at 5-8 fl. oz. per acre in 30 to 50 gallons of water per acre prior to seeding
or post seeding of tolerant turfgrass species listed on this label, except fine fescue.
Tenacity may reduce density of fine fescue seedlings. Tenacity can be used on grass
seed blends that contain less than 20% by weight of hard or fine fescue. Tenacity will
control many grassy and broadleaf weeds that compete with and slow the establishment
of the turfgrass stands. Apply at grass seeding or close to seeding for best performance.
Avoid spraying on newly germinated turfgrass seedlings. Wait until the newly germinated
turfgrass has been mowed two times (green-up) or four weeks after emergence
(whichever is longer) before making a postemergence application.

Golf courses

Tenacity may be used for weed control in golf courses and sod farms. Do not use this
product on golf course putting greens. When Tenacity is used, it is recommended to
maintain a five foot buffer between treated areas and putting greens. Tenacity can be
used at 5 to 8 fl. oz per acre in Kentucky bluegrass, tall fescue, perennial ryegrass and
fine fescues (creeping red, chewing and hard).

Control of bentgrass (Agrostis species)

Creeping bentgrass is sensitive to Tenacity. Use Tenacity at 5 fl. oz. per acre with a
nonionic surfactant in 30 to 50 gallons of water per acre. Two to three applications at two
to three week interval may be necessary for effective control. Applications may be more
effective in the late summer/early fall just prior to onset of renewed bentgrass growth,
than spring/early summer applications. Do not apply more than 16 oz. of Tenacity per
acre per year or per crop (equivalent to a maximum of 0.50 Ib. of mesotrione per acre
per year), whichever is shorter.



Nov-06-08 (0851TG1) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF VARIOUS FORMULATIONS OF ETHOFUMESATE ON KENTUCKY BLUEGRASS

Trial ID: 0851TGl Study Dir.: Prof. P. C. Bhowmik

Location: Turf Res. Center Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: Prof. P. C. Bhowmik Title:

Affiliation: Univ. of Massachusetts Postal Code:

Investigator: P.(C. Bhowmik and R. Hanrahan Title:

Affiliation: Postal Code:

Trial Status: Current Initiation Date: Country:

City: South Deerfield State/Prov.: Postal Code:

Conducted Under GLP (Y¥/N): N Conducted Under GEP (Y/N): N

Objective: To compare various frormulations.

Conclusions:
CROP AND PEST DESCRIPTION
Weed 1. 2.
Crop 1:POAPR Variety: Planting Date:
Planting Method: Established stand Rate: Depth: -
Perennial Age: Row Spacing: Seed Bed:
Soil Temperature: _ 8oil Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 ET Reps: 4
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLCCK
Trial Initiation Comments:
Previous: Crops Pasticides Year
1.
MAINTENANCE

Field Prep./Maintenance: Low maintenance N 0.5 1b/1000 sqg. ft. per year

Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit

1.
SOIL DESCRIPTION
Texture: % oM: % Sand: % Silt: % Clay:
pH: CEC: Scil Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Meisture Conditions:
Closest Weather Station: Distance: Unit:




Nov-06-08 (0851TG1) Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION
A B Cc D
Application Date: Sep-26-07
Time of Day: A.M.
Application Method: Spray
Application Timing: POST
Applic. Placement:
Ajr Temp., Unit: 84 F _ _ _
% Relative Humidity: 42
Wind Velocity, Unit: 5 MPH
Dew Presence {(Y¥/N): N B _ _
Water Hardness:
Scil Temp., Unit: 73.5 F 72.0 F _ _
Soil Moisture: @ 0.5" R 2.0"
% Cloud Cover: 0
CROP STAGE AT EACH APPLICATION
A B c D
Crop 1 POAPR Stage:
Stage Scale:
Height, Unit:
WEED STAGE AT EACH APPLICATICON
. A B c D
Weed 1 Stage:
Stage Scale:
Density, Unit:
APPLICATION EQUIPMENT
A B c D
Appl. Equipment: BACKPACK
Operating Pressure: 22 PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit:20 INCH
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier: WATER
Spray Veolume, Unit: 50 GPA
Spray pH:
Propellant:
Tank Mix (Y¥/N): _ _ _
Trt No Treatment Application Comment




Nov-06-08 (0851TG1) AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF VARIQUS FORMULATIONS OF ETHOFUMESATE ON KENTUCKY BLUEGRASS

Trial ID: 0851TGl Study Dir.: Prof. P. C. Bhowmik

Location: Turf Res. Center Investigator: PRASANTA C. BHOWMIK
Weed Code POAPR| POAPR| POAPR
Rating Data Type PHYTQ| PHYTC| PHYTO
Rating Unit PERCENT|PERCENT|PERCENT
Rating Date Qct-02-07 | Apr-24-08|May-01-08
Trt-Eval Interval 6 DA-A| 211 DA-A| 218 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED 0 0 0.0 a 0.0 a 00a
02 PROGRASS 180 EC 1.5 FL OZ/1000 FT2 A+21DA 00a 25a 25a
03 PROGRASS 8C 480 SC 0.563 FL OZ/1000 FTZ A+21DA 0.0a 25 a 25a
04 PROGRASS SC 480 SC 0.563 FL OZ/1000 FT2 A+21DA 0.0 a 88 a 38a

MSO L 1 QT/A

05 POACONSTRICTOR 480 EC 0.563 FL OZ/1000 FT2 A+21DA 00a 75a 25a
LSD (P=.05) 0.00 8.20 8.78
Standard Deviation 0.00 532 570
CcvV 0.0 125.24 253.37
Bartlett's X2 0.0 0.235 0.767
P(Bartlett's X2) 0.00* 0.972 0.857

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)



o UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF VARIOUS FORMULATIONS OF ETHOFUMESATE ON KENTUCKY BLUEGRASS

Trial ID: 0851TG1 Study Dir.: Prof. P. C. Bhownmik
Location: Turf Res. Center Investigator: PRASANTA C. BHOWMIK
Weed Code POAPR| POAPR| POAPR
Rating Data Type PHYTO| PHYTO| PHYTO
Rating Unit PERCENT|PERCENT|PERCENT
Rating Date May-13-08| Jun-27-08| Jui-18-08
Trt-Eval Interval 230 DA-A| 250 DA-A| 295 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED 0 0 1.3 a 00a 00a
02 PROGRASS 180 EC 1.5 FL OZ/1000 FT2 A+21DA 25 a 00a 0.0 a
03 PROGRASS SC 480 SC 0.563 FL OZ/1000 FT2 A+21DA 00a 05a 0.5a
04 PROGRASS SC 480 SC 0.563 FL OZ/1000 FT2 A+21DA 25a 00a 0.0 a
MSO L 1 QT/A
05 POACONSTRICTOR 480 EC 0.563 FL OZ/1000 FT2 A+21DA 00a 0.0a 0.0a
LSD (P=.05) 3.59 0.69 0.69
Standard Deviation 2.33 0.45 0.45
Ccv 186.19 447.21 447 .21
Bartlett's X2 0.075 0.0 0.0
P(Bartlett's X2) 0.963 0.00* 0.00*

Means followed by same letter do not significantly differ {P=.05, Student-Newman-Keuls)



Mar-17-09 (0852TG2A) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNTAL RYEGRASS TO VARIOUS FORMULATIONS OF TENACITY

Trial ID: 0852TG2ZA Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL, INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Univ. of Massachusetts Postal Code:

Investigator: p (. Bhowmik, D. Sarkar and D. Lycan Title:

Affiliation: Postal Code:

Trial Status: Completed Initiation Date: Country:

City: South Deerfield State/Prov.: MA Postal Code:

Conducted Under GLP (¥/N}: N Conducted Under GEP (Y¥/N): N

Objective: To determine the safety of perennial ryegrass to Tenacity formulations

Conclusions:
CROP AND PEST DESCRIPTION
Weed 1.DIGSA 2.
Crop 1:LOLPE Variety: Planting Date: Jun-03-08
Planting Method: New seeding Rate: Depth: .
Perennial Age: Row Spacing: Seed Bed:
S0il Temperature: _ Soil Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 ET Reps: 4
Site Type:
Tillage Type: Study Design: RANDOMIZED CCMPLETE BLOCK

Trial Initiation Comments: A blanket application of Roundup was made to the
existing vegetation on May 15. The area was prepared for seeding.

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Low maintenance
Form Form Form Rate
No. Date Treatment Name Conec Unit Type Rate Unit
1.
APPLICATION DESCRIPTION

A B c D E F
Application Date: May-15-08 Jun-04-08 Jun-20-08
Time of Day: NOON PM AM
Application Method: SPRAY SPRAY SPRAY
Application Timing: FPOST SEEDING POST
Applic. Placement:
Air Temp., Unit: 64 F _ 62 F _ 69 F _
% Relative Humidity: 44 68 43.2
Wind Velocity, Unit: 2 MPH 5 MPH 0 MPH
Dew Presence (Y/N): _ _ _ _ _ _
Water Hardness:
Soil Temp., Unit: 61 F 58.4 F 66.5 F 66.5 F 73.7 F 70 F
Soil Moisture: @ 0.5" @ z.o" @ 0.5" @ z.o" @ 0.57 g 2.0"
% Cloud Cover: 85 80 50




Mar-17-09 (0852TG2A)

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Crop 1 LOLPE Stage:
Stage Scale:
Height, Unit:

CROP STAGE AT EACH APPLICATION
A B C

D

Weed 1 DIGSA Stage:

Stage Scale:
Density, Unit:

WEED STAGE AT EACH APPLICATION
A B C

D

Appl. Ecquipment:
Operating Pressure:
Nozzle Type:

Nozzle Size:

Nozzle Spacing, Unit:

Nozzles/Row:

Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit:
Ground Speed, Unit:

Incorporation Equip.:

Hours to Incorp.:

Incorp. Depth, Unit:

Carrier:

Spray Volume, Unit:
Spray pH:
Propellant:

Tank Mix (Y/N):

APPLICATION EQUIPMENT
A B c
BACKPACK

Z2PSI

TEEJET

1104 VS

20 INCH

17 INCH

WATER

50 GPA

Trt No

Treatment Application Comment




Dec-02-08 (0852TG2A) AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNIAL RYEGRASS TO VARIOUS FORMULATIONS OF TENACITY

Trial ID: 0852TG2A Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code LOLPE LOLPE LOLPE LOLPE
Rating Data Type PHYTO| PHYTO| PHYTO| PHYTO
Rating Unit o PERCENT|PERCENT|PERCENT!IPERCENT
Rating Date Jun-06-08| Jun-17-08| Jun-23-08| Jun-27-08
Trt-Eval Interval - 22 DA-A| 33 DA-A| 39DA-A| 43DA-A
Trt Treatment Form Form Rate Grow
No. Name- Conc Type Rate Unit  Stg
01 UNTREATED CHECK 0.0a 00a 00¢ 00e
02 A12738 480 SC 5 OZ/A SEEDIN 0.0 a 0.0 a 30bc] 15de
A12738 480 8C 5 OZ/A SEED +
ACTIVATOR 0.25 % VIV POST
03 A12738 480 SC 8 OZ/A SEEDIN 00a 0.0a 55b 6.8 bc
A12738 480 SC 8 OZ/A SEED +
ACTIVATOR 0.25 % VIV POST
04 EXC3937 240 SC 10 OZ/A SEEDIN 00a 00a 35bc| 2.8 cde
EXC3937 240 sC 10 OZ/A SEED +
ACTIVATOR 0.256 % VIV POST
05 EXC3937 240 SC 16 OZ/A SEEDIN 00a 0.0 a 43 bc| 5.0 bed
EXC3937 240 SC 16 OZ/A SEED +
ACTIVATOR 0.25 % VIV POST
06 A14203 50 WG 0.156 LB A/A SEEDIN 00 a 0.0a 28 bc| 2.8cde
A14203 50 WG 0.156 LB AJA SEED +
ACTIVATOR 0.25 % VIV POST
07 A14203 50 WG 0.25 LB AJA SEEDIN 00a 0.0a 68b 75b
A14203 50 WG  0.25 LB AJA SEED +
ACTIVATOR 0.25 % VIV POST
08 A12738 480 SC 8 OZ/A SEEDIN 00a 0.0a 00¢ 00e
09 A12738 480 SC 8 OZ/A SEED + 0.0a 00a 113a| 113a
ACTIVATOR 0.256 % VIV POST
LSD (P=.05) 0.00 0.00 3.44 3.08
Standard Deviation 0.00 0.00 2,36 2.11
Ccv 0.0 0.0 57.4 50.7
Bartlett's X2 0.0 0.0 4815 10.007
P(Bartlett's X2) 0.00* 0.00* 0.568 0.075

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)



Dec-02-08 (0852TG2A)

AOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNIAL RYEGRASS TO VARIOUS FORMULATIONS OF TENACITY

Trial ID: 08%52TGZA Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code LOLPE DIGSA POROL DIGSA
Rating Data Type PHYTO|CONTROL|CONTROL| COVER
Rating Unit PERCENT| PERCENT| PERCENT |PERCENT
Rating Date Jul-07-08| Jul-18-08| Jul-18-08| Aug-01-08
Trt-Eval Interval 53 DA-A| 64 DA-A| 64 DA-A| 78 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CHECK 0.0 a 00e 0.0e 100.0 a
02 A12738 480 SC 5 OZ/A SEEDIN 0.0 a] 83.8 abc| 800 abc 9.8 de
A12738 480 SC 5 OZ/A SEED+
ACTIVATOR 0.25 % VIV POST
03 A12738 480 SC 8 OZ/A SEEDIN 0.0a| 925 ab 86.3 ab 3.3 de
A12738 480 SC 8 OZ/A SEED+
ACTIVATOR 0.25 % VIV POST
04 EXC3937 240 SC 10 OZ/A SEEDIN 00al 788hbc 650 ¢c 213 cd
EXC3937 240 SC 10 OZ/A SEED +
ACTIVATOR 0.25 % VIV POST
05 EXC3937 240 SC 16 OZ/A SEEDIN 00a 935ab 85.0 ab 7.3 de
EXC3937 240 SC 16 OZ/A SEED +
ACTIVATOR 0.25 % VNV POST
06 A14203 50 WG 0.156 LB A/A SEEDIN 0.0al 935 ab 86.3 ab 53 de
A14203 50 WG 0.156 LB A/A SEED +
ACTIVATOR 0.25 % VIV POST
07 A14203 50 WG  0.25 LB A/A SEEDIN 00al 975a 95.0 a 15e
A14203 50 WG  0.25 LB A/A SEED +
ACTIVATOR 0.25 % VIV POST
08 A12738 480 SC 8 OZ/A SEEDIN 00a 638d 72.5 be 40.0 b
09 A12738 480 SC 8 OZ/A SEED + 00a 763c¢ 475 d 30.0 bc
ACTIVATOR 0.25 % VIV POST
LSD (P=.05) 0.00 10.43 12.74 12.89
Standard Deviation 0.00 7.15 8.73 8.83
CVv 0.0 947 12.72 36.41
Bartlett's X2 0.0 7.437 6.699 33.85
P(Bartlett's X2) 0.00* 0.385 0.461 0.001*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)

-10-




Mar-17-09 (0852TG2B) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNIAL RYEGRASS TO VARIOUS FORMULATIONS OF TENACITY - SULFOSULFURON

Trial ID: 0832TG2ZB Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAIL INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: P.C.Bhowmik and D. Sarkar Title:

Affiljation: Postal Code:

Trial Status: Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y/N): N Conducted Under GEP (Y/N): N

Objective: To determine the safety cof perennial ryegrass to Tenacity formulations

Conclusions:
CRCOP AND PEST DESCRIPTION
Weed 1.DIGSA 2.
Crop 1:LOLPE Variety: Planting Date: Jun-03-08
Planting Method: New seeding Rate: Depth: _
Perennial Age: Row Spacing: Seed Bed:
Scil Temperature: _ 8o0il Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 FT Reps: 4
S8ite Type:
Tillage Type: Study Design: RANDCMIZED COMPLETE BLOCK

Trial Initiation Comments: A blanket application of sulfcosulfuron and
glyphosate was made to the existing vegetation on May 15.

Previous: Crops Pesticides Year
1.
MAINTENANCE

Field Prep./Maintenance: Low maiintenance

Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit

1.
APPLICATION DESCRIPTION
A B C D E F

Application Date: May-15-08 Jun-04-08 Jun-20-08
Time of Day: NOON PM AM
Application Method: SPRAY SPRAY SPRAY
Application Timing: POST AT SEED POST
Applic. Placement:
Air Temp., Unit: 64 F _ 62 F _ 69 F _
% Relative Humidity: 44 68 43.2
Wind Velocity, Unit: 2 MPH 5 MPH 0 MPH
Dew Presence (Y/N): _ B B _ B
Water Hardness:
Soil Temp., Unit: 61 F 58.4 F 66.5 F 66.5 F 73.7 F 70 F
Soil Moisture:
% Cloud Cover: B5 80 50
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UNIVERSITY OF MASSACHUSETTS-AMHERST

CROP STAGE AT EACH APPLICATION
A B c D E F
Crop 1 LOLPE Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B C D E F
Weed 1 DIGSA Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B c D E F
Appl. Equipment: BACKPACK
Cperating Pressure: 22PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 Vs
Nozzle Spacing, Unit:Z20 INCH

Nozzles/Row:

Band Width, Unit:

Boom Length, Unit:

Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:

Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:

Prepellant:

Tank Mix (Y/N):

Trt No Treatment Application Comment

-12-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNIAL RYEGRASS TO VARIOUS FORMULATIONS OF TENACITY - SULFOSULFURON
Trial ID: 0852TG2B Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code LOLPE LOLPE LOLPE LOLPE
Rating Data Type PHYTO PHYTO PHYTO PHYTC
Rating Unit PERCENT|PERCENT | PERCENT|PERCENT
Rating Date Jun-11-08| Jun-17-08| Jun-23-08| Jun-27-08
Trt-Eval Interval 27 DA-A| 33 DA-A| 39DA-A| 43 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit  Stg
_ | 01 UNTREATED CHECK 00a 00a 00c 00¢c
02 A12738 480 SC 5 OZ/A SEEDIN 00a 0.0a 2.3 bc 2.3 bc
A12738 480 SC 5 OZ/A SEEDIN
ACTIVATOR 0.25 % VNV SEEDIN
03 A12738 480 SC 8 OZ/A SEEDIN 0.0 a 0.0 a 35b 348b
A12738 480 SC 8 OZ/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
04 EXC3937 240 SC 10 OZ/A SEEDIN 0.0 a 00a 2.8 bc 2.0 bc
EXC3937 240 SC 10 OZ/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
05 EXC3937 240 SC 16 OZ/A SEEDIN 00a 00a 35b 4.3 b
EXC3937 240 SC 16 OZ/A SEEDIN
ACTIVATOR 0.25 % V/V SEEDIN
06 A14203 50 WG 0.156 LB A’/A SEEDIN 00a 00 a 1.5 bc 2.8 be
A14203 50 WG 0.156 LB A/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
07 A14203 50 WG 0.25 LB A/A SEEDIN 00a 00 a 43 b 43 b
A14203 50 WG 0.25 LB A/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
08 A12738 480 SC 8 OZ/A SEEDIN 0.0a 0.0 a 00c 00c
09 A12738 480 SC 8 OZ/A SEEDIN 0.0 a 0.0 a 88 a 8.8 a
ACTIVATOR 0.25 % VNV SEEDIN
LSD (P=.05) 0.00 0.00 1.98 2.18
Standard Deviation 0.00 0.00 1.36 1.48
cv 0.0 0.0 46.04 48.45
Bartlett's X2 0.0 0.0 2.537 1.364
P(Bartlett's X2) 0.00" 0.00* 0.864 0.928

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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Mar-16-09 (0852TG2B) AQV Means Table Page 1 of 2
UNIVERSITY OF MASSACHUSETTS-AMHERST

SAFETY OF PERENNTAL RYEGRASS TO VARICOUS FORMULATIONS OF TENACITY - SULFOSULFURON

Trial ID: 0852TG2ZB Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code LOLPE DIGSA POROL DIGSA
Rating Data Type PHYTO|CONTROL|CONTROL| COVER
Rating Unit PERCENT| PERCENT| PERCENT|PERCENT
Rating Date Jul-07-08| Jul-18-08| Jul-18-08| Aug-01-08
Trt-Eval Interval 53 DA-A| 64 DA-A| 64 DA-A| 78 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CHECK 0.0 a 00d 00d [1000 a
02 A12738 480 SC 5 OZ/A SEEDIN 00al 788bc 725D 10.3 cd
A12738 480 SC 5 OZ/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
03 A12738 480 SC 8 OZ/A SEEDIN 0.0al 97.5ab 88.8 a 15e
A12738 480 SC 8 OZ/A SEEDIN
ACTIVATOR 0.25 % V/V SEEDIN
04 EXC39837 240 SC 10 OZ/A SEEDIN 0.0al 78.8 bec 813 ab 8.8 cde
EXC3937 240 SC 10 OZ/A SEEDIN
ACTIVATOR 0.25 % V/V SEEDIN
05 EXC3937 240 SC 16 OZ/A SEEDIN 0.0 a| 100.0 a 888 a 20e
EXC3937 240 SC 16 OZ/A SEEDIN
ACTIVATOR 0.25 % V/V SEEDIN
06 A14203 50 WG 0.156 LB A/A SEEDIN 0.0al 90.0ab 86.3 ab 5.3 de
A14203 50 WG 0.156 LB A/A SEEDIN
ACTIVATOR 0.25 % VIV SEEDIN
07 A14203 50 WG  0.25 LB A/A SEEDIN 00al 988a 925 a 20 e
A14203 50 WG 0.25 LB A/A SEEDIN
ACTIVATOR 0.25 % VAV SEEDIN
08 A12738 480 SC 8 OZ/A SEEDIN 0.0al 81.3 abc 83.8 ab| 138¢
09 A12738 480 SC 8 OZ/A SEEDIN 00al 675¢c 525 ¢ 213b
ACTIVATCR 0.25 % V/V SEEDIN
LSD (P=.05) 0.00 13.19 10.7¢9 542
Standard Deviation 0.00 9.04 7.39 3.71
CcvV 0.0 11.75 10.29 20.29
Bartlett's X2 0.0 8.416 7.185 17.956
P(Bartleft's X2) 0.00* 0.209 0.41 0.006*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

POSTEMERGENCE CONTROL CF LARGE CRABGRASS

Trial ID: 08B53TG3 Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: p (., Bhowmik, D. Sarkar and K. Miller =~ Title:

Affiliation: Postal Code:
Trial Status: Initiation Date: Country:
City: State/Prov, : Postal Code:
Conducted Under GLP (Y/N): N Conducted Under GEP (Y¥/N): N

Objective: Postemergence activity of Drive with various adjuvants

Conclusions:
CROF AND PEST DESCRIPTICN
Weed 1.DIGSA 2.
Crop 1:FPOAPR Variety: Planting Date:
Planting Method: Rate: Depth: .
Perennial Age: 3 year Row Spacing: Seed Bed:
Soil Temperature: _ Soil Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 FT Reps: 3
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiaticon Comments:

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Low maintenance
Form Form Forn Rate
No. Date Treatment Name Conec Unit Type Rate Unit
1.
SCIL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: Scil Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

QOverall Moisture Conditions:
Closest Weather Station: Distance: Unit:

-15-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B c D E F
Application Date: Jun-10-08
Time of Day: AM
Application Method: SPRAY
Application Timing: POST
Applic. Placenment:
Ajir Temp., Unit: 88.7 ¥
% Relative Humidity: 50.72
Wind Velocity, Unit: 0O
Dew Presence (Y/N):
Water Hardness:
S0il Temp., Unit: 80.6 F 77.0 F
S0il Moisture: @ 0.5" @ 2.00"
% Cloud Cover:

CROP STAGE AT EACH APPLICATION
A B o D E F
Crop 1 POAPR Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B o} D E F
Weed 1 DIGSA Stage: 1-3 Leaf
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B c D E F
Appl. Equipment: BACKPACK
Operating Pressure: 22PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 Vs
Nozzle Spacing, Unit:20 INCH

Nozzles/Row:

Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:

Carrier: WATER
Spray Veolume, Unit: 50 GPA
Spray pH:

Propellant:

Tank Mix (Y¥/N):

Trt No Treatment Application Comment
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UNIVERSITY OF MASSACHUSETTS-AMHERST

POSTEMERGENCE CONTROL OF LARGE CRABGRASS

Trial ID: 0853TG3 Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code DIGSA| DIGSA] DIGSA| BR WEED]
Rating Data Type CONTROL |CONTROL|CONTROL|CONTROL
Rating Unit PERCENT| PERCENT| PERCENT|PERCENT
Rating Date Jun-13-08| Jun-17-08| Jun-27-08| Jun-27-08
Trt-Eval Interval 3 DA-A 7 DA-A| 17 DA-A| 17 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 00b 650D 717 a 56.7 a
02 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 PQST 68.3 a 76.7 ab 783 a 66.7 a
MS0 1.0 % VIV POST
03 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 550 a 76.7 ab 76.7 a 80.0 a
CROP OIL 1.0 % VIV POST
04 DRIVE XLRS8 180 L 1.5 FL 0OZ/1000 FT2 POST 41.7 ab 86.7 a 817 a 71.7 a
NIS (X-77) 0.25 % VIV POST
05 PROSHOT 25 EC 0.50 LB A/A POST 25.0 ab 67 ¢ 23.3 be 433 a
MSO 1.0 % VIV POST
06 PROSHOT 25 EC 0.75LBA/A POST 23.3 ab 15.0 ¢ 333b 533 a
MSO0 1.0 % VIV POST
07 UNTREATED CHECK 00b 00c 00c 00b
LSD (P=.05) 33.75 15.29 25.16 29.99
Standard Deviation 18.97 8.59 14.14 16.86
Ccv 62.25 18.41 27.12 31.75
Bartlett's X2 10.788 4,691 5777 7.522
P(Bartlett's X2) 0.029* 0.455 0.329 0.111

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

POSTEMERGENCE CONTROL OF LARGE CRABGRASS

Trial ID: 0853TG3 Study Dir.: Prof. Bhowmik
Locaticn: TRC-S5DF Investigator: PRASANTA C. BHOWMIK
Weed Code DIGSA DIGSA| BR WEED DIGSA
Rating Data Type CONTROL |[CONTROL |CONTROL| CQVER
Rating Unit FPERCENT|PERCENT| PERCENT |PERCENT
Rating Date Jul-07-08| Jul-18-08| Jul-18-08| Aug-01-08
Trt-Eval Interval 27 DA-A| 38 DA-A| 3BDA-A| 52 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 56.7 a 16.7 a 8.7 a 850 a
02 DRIVE XLR8 180 L 1.5 FL OZM1000 FT2 POST 75.0 a 30.0a 200 a 833 a
MS0 1.0 % VNV POST
03 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 70.0 a 233 a 6.7 a 86.7 a
CROP OIL 1.0 % VIV POST
04 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 85.0 a 200 a 10.0 a 733 a
NIS (X-77) 0.25 % VIV POST
05 PROSHOT 25 EC 0.50 LB A/A POST 50b 00a 0.0 a 98.3 a
MS0 1.0 % VIV POST
06 PROSHOT 25 EC 0.75LBA/A POST 67b 00a 0.0 a 98.3 a
MS0 1.0 % VIV POST
07 UNTREATED CHECK 00b 0.0a 00 a 1000 a
LSD (P=.05) 29.61 21.56 16.77 18.40
Standard Deviation 16.64 12.12 9.43 10.34
cVv 39.05 94.24 152.3 11.58
Bartlett's X2 5.333 0.938 2.03 11.429
P(Bartlett's X2} 0.377 0.816 0.566 0.044*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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U NIVERSITY OF MASSACHUSETTS-AMHERST

Site Description Page 1 of 2

PERFORMANCE OF ROUNDUP PROMAX

Prof. Bhowmik
PRASANTA C. BHOWMIK

0854TG4
TRC-SDF

Trial ID:
Location:

Study Dir.:
Investigator:

GENERAL TRIAL INFORMATION
Study Director: Prof. Bhowmik

Affiliation:

Title:

Postal Code:

Investigator: P. C. Bhowmik, D. Sarkar and S. McCann
Affiliation:

Title:

Postal Code:

Trial Status: Initiation Date: Country:
City: State/Prov.: Postal Code:
Conducted Under GLP (Y¥/N): N Conducted Under GEP (¥/N): N
Objective:
Cenclusions:
CROP AND PEST DESCRIPTION
Weed 1. 2,
Crop 1: Variety: Planting Date:
Planting Method: Rate: Depth: o

Perennial Age:
Soil Temperature:

Row Spacing:
_ S0il Moisture:

Seed Bed:
Emergence Date:

Plot Width, Unit: 3.5  FT 10

Site Type:
Tillage Type:
Trial Initiation Comments:

Plot Length, Unit:

Study Design:

FT Reps: 4

RANDOMIZED COMPLETE BLOCK

Previcus: Crops Pesticides Year
1.
MATINTENANCE
Field Prep./Maintenance:
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % 8Silt: % Clay:
pPH: CEC: S80il Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.
Overall Moisture Conditions:
Closest Weather Station: Distance: Uh@t: o
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Oct-09-08 (0854TG4)

APPLICATION DESCRIPTION

Spray pH:
Propellant:
Tank Mix (Y/N):

A B c D
Application Date: Jun-10-08
Time of Day: AM
Application Method: SPRAY
Application Timing: FPOST
Applic. Placement:
Air Temp., Unit: 88.7 F _ _ B
% Relative Humidity: 50.2
Wind Velocity, Unit: 0O
Dew Presence (Y/N): _ _ B B _
Water Hardness:
Soil Temp., Unit: 80.6 F 77.0 F B :
Soil Moisture: -
% Cloud Cover:
CROP STAGE AT EACH APPLICATION
A B c D
Crop 1 Stage:
Stage Scale:
Height, Unit:
WEED STAGE AT EACH APPLICATION
A B c D
Weed 1 Stage:
Stage Scale:
Density, Unit:
APPLICATION EQUIPMENT
A B C D
Appl. Equipment: BACKPACK
Operating Pressure: 22PST
Nozzle Type: TEEJET
Nozzle Size: 1104 v§
Nozzle Spacing, Unit:20 INCH
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorperation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier: WATER
Spray Volume, Unit: 50 GPA

Trt No

Treatment Application Comment

220-
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AOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF ROUNDUP PROMAX

Trial 1ID: 0854TG4 Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK

Weed Code TRIRE| OVERALL| OVERALL
Rating Data Type CONTROL|CONTROL |CONTROL
Rating Unit PERCENT| PERCENT| PERCENT
Rating Date Jun-13-08| Jun-13-08| Jun-17-08
Trt-Eval Interval 3 DA-A 3 DA-A 7 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 ROUNDUP PROMAX 45 8L 5.44 QT/A POST 26.3 a 61.3 a 81.3 a
02 ROUNDUP PROMAX 45 8L 2.72 QT/A POST 200b 61.3 a 725b
03 ROUNDUP 4.0 SL 2.0 QT/A POST 113 ¢ 400 a 66.3 ¢
04 UNTREATED CHECK 00d 00b 00d
LSD (P=.05) 4.81 20.52 4.99
Standard Deviation 3.00 12.83 3.12
CV 209 31.58 5.67
Bartlett's X2 1.139 12.648 2.209
P(Bartlett's X2) 0.286 0.002* 0.331

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF ROUNDUP PROMAX

Trial ID: (0854TG4 Study Dir.: Prof. Bhowmik

Location: TRC-S5DF Investigator: PRASANTA C., BHOWMIK

Weed Code GRASS TRIRE|OTHER WE
Rating Data Type CONTROL|CONTROL| CONTROL
Rating Unit PERCENT| PERCENT| PERCENT
Rating Date Jun-27-08| Jun-27-08| Jun-27-08
Trt-Eval Interval 17 DA-A| 17 DA-A 17 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stig

01 ROUNDUP PROMAX 45SL 544 QT/A POST 97.5 a 950 a 95.0 a
02 ROUNDUP PROMAX 45 SL 272 QT/A POST 913 b 938 a 875 a
03 ROUNDUP 4.0 SL 2.0 QT/A POST 888b 925 a 86.3 a
04 UNTREATED CHECK 00c 00b 00b
LSD (P=.05) 4.00 6.83 9.63
Standard Deviation 2.50 4.27 6.02
cv 3.6 6.07 8.97
Bartlett's X2 1.376 0.247 0.037
P(Bartlett's X2) 0.503 0.884 0.981

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A CO2 BACKPACK SPRAYER

Trial ID: 0855TGS Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATICN

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: : Title:
|affiliation: F:C-Bhowmik and D. Sarkar Postal Code:

Trial Status: Completed Initiatien Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y/N): N Conducted Under GEP (Y/N): N

Objective: To compare the response of creeting bentgrass tc varicus moss contrcl products
and to identify the extent of moss control.

Conclusions:
CROP AND PEST DESCRIPTION
Weed 1. 2.
Crop 1:AGSPL Variety: Planting Date:
Planting Method: Established Rate: Depth:
Perennial Age: Row Spacing: Seed Bed:
Scil Temperature: _ Soil Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 7 ET Reps: 3
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments:

Praeviocus: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Half inch mowing height
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.

SOIL DESCRIPTION

Texture: % OM: % Sand: % 8ilt: % Clay:
PH: CEC: Soil Name: Fertility Lewvel:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Molisture Conditions:
Closest Weather Station: Distance: Unit:

3.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPIL.ICATICN DESCRIPTION
A B C D E F
Application Date: Jul~02~-08
Time of Day: AM
Application Method: SPRAY
Application Timing: FPOST
Applic. Placement:
Air Temp., Unit: 78.1 F
$ Relative Humidity: 52.3
Wind Velocity, Unit: O
Daew Presence (¥/N):
Water Hardness:
S0il Temp., Unit: 86 F 80.2 F
Soil Moisture: @ 0.,3" @ 2.0"
% Cloud Cover:

CROP STAGE AT EACH APPLICATION
A B C D E F
Crop 1 AGSPL Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B C D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B C D E F
Appl. Equipment: BACKPACK
Operating Pressure: Z2PST
Nozzle Type: TEEJET
Nozzle Size: 1104 Vs
Nozzle Spacing, Unit:Z20 INCH

Nozzles/Row:

Band Width, Unit:

Boom Length, Unit:

Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:

Hours to Incorp.:

Incorp. Depth, Unit:

Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:

Propellant:

Tank Mix {(Y¥/N):

Trt No Treatment Application Comment
Each plot was sprayed twice at the rate of 5Cgpa to apply 100 gpa
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIQUS PRODUCTS APPLIED BY A CO2 BACKPACK SPRAYER

Trial ID: 0835TGS Study Dir.: Prof. Bhowmik
ILocation: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Crop Code AGSPL AGSPL| AGSPL
Rating Data Type PHYTO PHYTO PHYTO
Rating Unit PERCENT |PERCENT|PERCENT
Rating Date Jul-04-08| Jul-07-08| Jul-1G-08
Trt-Eval Interval 2 DAA 5 DAA 8 DAA
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CHECK 33b 33 a 00c
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 67b 50a 33c
03 MOSS-1 (A) 32 FL OZ/M1000 FT2 POST 20.0 a 15.0 a 1M1.7b
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 67b 6.7 a 83b
05 MOSS OUT 64 FL OZ/1000 FT2 POST 00b 33a 283 a
LSD (P=.05) 9.09 9.57 4.38
Standard Deviation 4.83 5.08 2.33
cv 65.87 76.24 22.52
Bartlett's X2 0.0 0.902 0.0
P{Bartlett's X2) 0.001* 0.924 0.001*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A CO2 BACKPACK SPRAYER

Trial ID: 0B855TGS Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Crop Code AGSPL AGSPL AGSPL
Rating Data Type CONTROL| PHYTO|CONTROL
Rating Unit PERCENT |PERCENT| PERCENT
Rating Date Jul-10-08| Jul-25-08| Jul-25-08
Trt-Eval Interval 8 DAA 3IWAA 3 WAA
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CHECK 00b 00d 00b
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 00b 33cd 133 b
03 MOSS-1 (A) 32 FL ©Z/1000 FT2 POST 00b 100 b 200b
04 WORRY FREE MQOSS 32 FL ©Z/1000 FT2 POST 0.0b 6.7 be 00b
05 MOSS OUT 64 FL OZ/1000 FT2 POST B0.O a|] 286.7a 833 a
LSD (P=.05) 0.00 4.55 31.79
Standard Deviation 0.00 242 16.88
CV 0.0 25.88 72.35
Bartlett's X2 0.0 0.0 4.642
P{Bartlett's X2) 0.00* 0.001* 0.098

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 0856TG6E Study Dir.: Prof. Bhowmik

Locaticn: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: P.C.Bhowmik and D. Sarkar Title:

- |Affiliation: Postal Code:
Trial Status: Initiation Date: Country:
City: State/Prov.: Postal Code:
Conducted Under GLP (¥/N): N Conducted Under GEP (Y/N): N

Objective: To compare the response of turfgrass species to various moss control products and
to identify the extent of moss contrcl.

Conclusions:
CROP AND PEST DESCRIPTION
Weed 1. 2.
Crop - 1:AGSPL Variety: Planting Date:
Planting Method: Established Rate: Depth: o
Perennial Age: Row Spacing: Seed Bed:
Scil Temperature: _ Scil Meisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 7 FT Reps: 3
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments:

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Half inch mowing height
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.

SOIL DESCRIPTION

Texture: % OM: % Sand: % 8ilt: % Clay:
pH: CEC: Soil Nanme: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATICON DESCRIPTION

A B C D E F
Apprlication Date: Jul-02-08
Time of Day: AM
Application Method: SPRAY
Application Timing: POST
Applic. Placement:
Air Temp., Unit: 78.1
% Relative Humidity: 52.3
Wind Velocity, Unit: 0
Dew Presence (Y/N):
Water Hardness:
Soil Temp., Unit: 86 F
Soil Moisture:
% Cloud Cover:

CROP STAGE AT EACH APPLICATION
A B C D E F
Crop 1 AGSPL Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B o D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B C D E F
Appl. Egquipment: GARDEN HC GARDEN HO
Cperating Pressure:
Nozzle Type: Yellow White
Nozzle Size:
Nozzle Spacing, Unit:
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit:
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier:
Spray Volume, Unit:
Spray pH:
Propellant:
Tank Mix (Y¥/N):

Trt No Treatment Application Comment
Volume of application was described under the methods
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AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIQUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

|

Trial TID: 0856TG6 Study Dir.: Prof., Bhowmik

Location: TRC-SDF Tnvestigator: PRASANTA C. BHOWMIK |
Crop Code AGSPL| AGSPL| AGSPL
Rating Data Type PHYTC| PHYTO| PHYTO
Rating Unit PERCENT |PERCENT|PERCENT
Rating Date Jul-04-08| Jul-07-08| Jul-10-08
Trt-Eval Interval 2 DAA 5 DAA 8 DAA
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 00a 00b 00a
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 0.0 a 33b 33 a
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 00a 50hb 6.7 a
04 WORRY FREE MOSS 32 FL OZ{1000 FT2 POST 00a 18.3 a 117 a
05 MOSS OUT 64 FL OZ/M1000 FT2 POST 00a 33b 1.7 a
LSD (P=.05) 0.00 8.42 11.01
Standard Deviation 0.00 447 5.85
Cv 0.0 74.54 125.25
Bartlett's X2 0.0 0.0 4.056
P{Bartlett's X2) 0.00* 1.00 0.256

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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AOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIQUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 0856TGE

Study Dir.: Prof. Bhowmik

Locaticn: TRC-SDF Investigator: PRASANTA C. BHOWMIK

Crop Code AGSPL AGSPL AGSPL
Rating Data Type CONTROL| PHYTO|CONTROL
Rating Unit PERCENT|PERCENT| PERCENT
Rating Date Jul-10-08| Jul-25-08| Jul-25-08
Trt-Eval Interval 8 DAA 3 WAA 3 WAA
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 00a 0.0a 00a
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 0.0 a 6.7 a 0.0 a
03 MOSS-1 (A) 32 FL OZM1000 FT2 POST 0.0a 50 a 00a
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 0.0 a 50a 00 a
05 MOSS OUT 64 FL OZ/1000 FT2 POST 00a h0a 0.0 a
LSD (P=.05) 0.00 14.02 0.00
Standard Deviation 0.00 7.44 0.00
Ccv 0.0 171.78 0.0
Bartlett's X2 0.0 0613 0.0
P{Bartlett's X2) 0.00* 0.894 0.00*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARATIVE PERFORMANCE OF TENACITY IN CONTROLLING CRABGRASS

Trial ID: 08S57TG7 Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIATL, INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Posgstal Code:

Investigator: P.C. Bhowmik and D. Sarkar Title:

Affiliation: Postal Code:

Trial Status: Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y/N): N Conducted Under GEP (Y/N): N

Objective:

Conclusions:

CROP AND PEST DESCRIPTION

Weed 1. 2.

Crop 1: Variety: Planting Date:

Planting Method: Rate: Depth: .
Perennial Age: Row Spacing: Seed Bed:

Scil Temperature: _ Soil Moisture: Emergence Date:

Plot Width, Unit: 3.5 ET Plot Length, Unit: 20 FT Reps: 1

Site Type:

Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments:

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance:
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTICN
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: Scil Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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Application Date:
Time of Day:
Application Method:
Application Timing:
Applic. Placement:
Air Temp., Unit:

% Relative Humidity:
Wind Velocity, Unit:
Dew Presence (¥/N):
Water Hardness:

Scil Temp., Unit:
S8eil Moisture:

% Cloud Cover:

APPLICATION DESCRIPTION

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

A B c D
May-05-08 Jun-10-08
PM AM
SPRAY SPRAY
PRE POST
88.7
72.8 F _ 88.7 F —
21 50.2
5 5
66.3 ¥ 60.8 F  80.6 F  77.0 F
@ 0.5" @ 2.00" @ 0.5" @ 2.00"

Crop 1 Stage:
Stage Scale:
Height, Unit:

CROP STAGE AT EACH APPLICATION

A

B

cC

D

Weed 1
Stage Scale:
Density, Unit:

Stage:

WEED STAGE AT EACH APPLICATION

A

B

c

D

Appl. Equipment:
Operating Pressure:
Nozzle Type:
Nozzle Size:
Nozzle Spacing,
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit:
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier:
Spray Volume,
Spray pH:
Propellant:
Tank Mix (Y¥/N):

Unit:

Unit:

APPLICATION EQUIPMENT

A
BACKPACK
22PSI
TEEJET
1104 VS8
20 INCH

B

C

17 INCH

WATER

50 GPA

Trt No

Treatment Application Comment
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UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARATIVE PERFORMANCE OF TENACITY IN CONTROLLING CRABGRASS

Trial ID: 0857TG7 Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK

Weed Code OVERALL DIGSA TRIRE OTHER

Rating Data Type CONTROL |CONTROL |CONTROL|CONTROL

Rating Unit PERCENT| PERCENT| PERCENT| PERCENT

Rating Date Jun-27-08| Jun-27-08| Jun-27-08| Jun-27-08

Trt-Eval Interval 17 DA-A| 17 DA-A| 17 DA-A| 17 DA-A

Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 EXC 892 020G 173 LB/A PRE 85.0 85.0 90.0 30.0

02 AE 747 630 SC 3 OZ/A PRE 50.0 80.0 40.0 20.0

03 RONSTAR 2G 2 LB A/A PRE 70.0 80.0 60.0 30.0

04 DRIVE XLR8 L 1.5 FL OZ/1000 FT2 POST 90.0 95.0 90.0 80.0
NIS (X-77) 0.25 % VIV POST

05 TENACITY 4 L 4 FL OZ/1000 FT2 POST 95.0 99.0 99.0 95.0
NIS (X-77) 0.25 % VIV POST

LSD {P=.05)

Standard Deviation

cv

Bartlett's X2

P(Bartlett's X2)

Means followed by same letter do hot significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARATIVE PERFORMANCE OF TENACITY IN CONTROLLING CRABGRASS

P(Bartlett's X2)

Trial ID: 0857TG7 Study Dir.: Prof. Bhowmik

Location: TRC-SDFE Investigator: PRASANTA C. BHOWMIK

Weed Code DIGSA| OVERALL DIGSA TRIRE

Rating Data Type CONTROL|CONTROL [CONTROL|CONTROL

Rating Unit PERCENT|PERCENT| PERCENT| PERCENT

Rating Date Jul-07-08| Jul-27-08| Jun-27-08| Jun-27-08

Trt-Eval Interval 27 DA-A| 47 DA-A| 17 DA-A| 17 DA-A

Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 EXC 892 020 G 173 LB/A PRE 85.0 10.0 10.0 30.0

02 AE 747 630 SC 3 OZ/A PRE 60.0 0.0 0.0 0.0

03 RONSTAR 2G 2 LB A/A PRE 75.0 10.0 30.0 0.0

04 DRIVE XLR8 L 1.5 FL OZ/1000 FT2 POST 95.0 70.0 80.0 30.0
NIS (X-77) 0.25 % VIV POST

05 TENACITY 4L 4 FL OZ/1000 FT2 POST 100.0 90.0 90.0 90.0
NIS (X-77) 0.25 % VIV POST

LSD (P=.05)

Standard Deviation

cv

Bartlett's X2

Means followed by same letter do not significantly differ {P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF CREEPING BENTGRASS TO EXC 4142

Trial ID: 0859TG9 Study Dir.: Prof. Bhowmik

Locaticn: TRC-SDF Investigatcer: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator:

affiliation: P-C.Bhowmik, D. Sarkar, D. Lycan and M. Agnew : Postal Coda.

Trial Status: Completed Initiation Date: Country:
City: State/Prov.: Postal Code:
Conducted Under GLP (Y¥/N): N Conducted Under GEP (Y/N): N

Objective: To identify extent of bentgrass safety to EXC 4142

Conclusions:
CROFP AND PEST DESCRIPTION
Weed 1. 2,
Crop 1:AGRPL Variety: Planting Date:
Planting Method: Established turfgrass Rate: Depth: o
Perennial Age: 3 Year Row Spacing: Seed Bed:
Scil Temperature: _ Soil Moisture: Emergence Date:
Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 ET Reps: 4
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLCCK

Trial Initiation Comments: Established creeping bentgrass, maintained at 0.5
inch cutting height

Previcus: Crops Pesticides Year
1.

SOIL DESCRIPTION

Texture: % OM: % Sand: $ Silt: % Clay:
pH: CEC: S0il Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Cverall Moisture Conditicns:
Closest Weather Station: Distance: Unit:
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B C D E F
Application Date: Jun-20-08 Jul-22-08
Time of Day: AM AM
Application Method: SPRAY SPRAY
Application Timing: POST POST
Applic. Placement:
Air Temp., Unit: 69 F _ 74.4 F B
$ Relative Humidity: 43.2 51.8 B B
Wind Velocity, Unit: 0 5 MPH
Dew Presence (Y/N): _ _ _
Water Hardness: B B
Scoil Temp., Unit: 3.7 F 70 F 78.8 F 77.9 F
Soil Moisture: @ 0.5" @ 2.00" @ 0.5" @ 2.00" B
% Cloud Cover: 50 70

CROP STAGE AT EACH APPLICATION
A B c D E F
Crop 1 AGRPL Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B c D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B C D E F
Appl. Equipment: BACKPACK
Operating Pressure: Z2Z2PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit:20 INCH

Nozzles/Row:

Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip. :
Hours to Incorp.:
Incorp. Depth, Unit:

Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:

Propellant:

Tank Mix (Y/N}:

Trt No Treatment Application Comment
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UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF CREEPING BENTGRASS TO EXC 4142

Trial ID: Q859TG9 Study Dir.: Prof. Bhowmik
Location: TRC-S5DF Investigator: PRASANTA C, BHOWMIK
Weed Code AGRPA| AGRPA| AGRPA| AGRPA
Rating Data Type PHYTO| PHYTO| PHYTO| PHYTO
Rating Unit PERCENT|PERCENT |PERCENT|PERCENT
Rating Date Jun-23-08| Jun-27-08| Jul-02-08| Jul-25-08
Trt-Eval Interval 3 DA-A 7 DA-A| 12 DA-A| 35DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CONTROL 0.0a 0.0a 0.0a 0.0 a
02 EXC 4142 75 DG 50 G A/A POST 05 a 0.0 a 0.0 a 0.0a
EZA 10347 0.25 % VIV POST
03 EXC 4142 75 DG 100 G AJA POST 20 a 10 a 0.0 a 0.0 a
EZA 10347 0.25 % VIV POST
04 EXC 4142 75 DG 150 G A/A POST 1.0 a 0.0 a 0.0 a 00a
EZA 10347 0.25 % VIV POST
05 EXC 4142 75 DG 300 G A/A POST 23 a 10 a 0.0 a 0.0 a
EZA 10347 0.25 % VIV POST
06 SEDGEHAMER 75 DG 70 G A/A POST 0.5 a 05 a 0.0 a 00a
EZA 10347 0.25 % VIV POST
07 EXC 4142 75 DG 50 G A/A POST 05a 0.0a 00a 0.0 a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 50 G AJA AWKA
EZA 10347 0.25 % VIV 4WKA
08 EXC 4142 75 DG 100 G A/A POST 10 a 00a 0.0 a 00 a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 100 G A/A 4WKA
EZA 10347 0.25 % VIV 4WKA
09 EXC 4142 75 DG 150 G A/A POST 05a 00a 00a 0.0a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 150 G A/JA 4WKA
EZA 10347 0.25 % VIV AWKA
10 EXC 4142 75 DG 300 G AVJA POST 23 a 1.0 a 00a 0.0a
EZA 10347 0.25 % V/V POST
EXC 4142 75 DG 300 G A/A 4WKA
EZA 10347 0.25 % V/V 4WKA
11 SEDGEHAMER 70 DG 70 G A/A POST 05 a 0.0 a 0.0 a 00a
EZA 10347 0.25 % V/V POST
SEDGEHAMER 70 DG 70 G A/A 4WKA
EZA 10347 0.25 % VIV 4WKA
LSD (P=.05) 1.80 1.01 0.00 0.00
Standard Deviation 1.25 0.70 0.00 0.00
CVv 124.98 220.2 0.0 0.0
Bartlett's X2 4,962 0.085 0.0 0.0
P{Bartlett's X2) 0.762 0.9%94 0.00* 0.00*

Means followed by same letter do not significantly differ (P=.05
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UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF CREEPING BENTGRASS TO EXC 4142

Trial ID: 0859TG2 Study Dir.: Prof. Bhowmik
Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
Weed Code AGRPA| AGRPA| AGRPA| AGRPA
Rating Data Type PHYTO PHYTO PHYTO PHYTO
Rating Unit PERCENT|PERCENT|PERCENT|PERCENT
Rating Date Aug-01-08| Aug-22-08| Sep-12-08| Sep-26-08
Trt-Eval Interval 42 DA-A
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CONTROL 00a 00a 00 a 00a
02 EXC 4142 75 DG 50 G A/A POST 00a 00a 0.0 a 0.0a
EZA 10347 0.25 % VIV POST
03 EXC 4142 75 DG 100 G A/A POST 00a 00 a 00a 0.0 a
EZA 10347 0.25 % VIV POST
04 EXC 4142 75 DG 150 G A/A POST 00a 0.0 a 00a 00a
EZA 10347 0.25 % VN POST
(05 EXC 4142 75 DG 300 G A/JA POST 00a 00a 00a 00a
EZA 10347 0.25 % VIV POST
06 SEDGEHAMER 75 DG 70 G A/A POST 00a 00a 00a 0.0 a
EZA 10347 0.25 % VIV POST
07 EXC 4142 75 DG 50 G A/A POST 0.0 a 00a 00a 00a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 50 G A/A 4WKA
EZA 10347 0.25 % VIV 4WKA
08 EXC 4142 75 DG 100 G A/A POST 00 a 0.0 a 00a 0.0a
EZA 10347 0.25 % V/V POST
EXC 4142 75 DG 100 G A/JA 4WKA
EZA 10347 0.25 % VIV 4WKA
09 EXC 4142 75 DG 150 G A/A POST 0.0 a 0.0a 00a 00 a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 150 G A/JA 4WKA
EZA 10347 0.25 % VIV 4WKA
10 EXC 4142 75 DG 300 G A/JA POST 0.0a 0.0 a 00a 00 a
EZA 10347 0.25 % VIV POST
EXC 4142 75 DG 300 G A/JA 4WKA
EZA 10347 0.25 % VIV AWKA
11 SEDGEHAMER 70 DG 70 G AJA POST 0.0a 0.0 a 0.0a 00a
EZA 10347 0.25 % VIV POST
SEDGEHAMER 70 DG 70 G AVJA AWKA
EZA 10347 0.25 % VIV 4WKA
LSD (P=.05) 0.00 0.00 0.00 0.00
Standard Deviation 0.00 0.00 0.00 0.00
cv 0.0 0.0 0.0 0.0
Bartlett's X2 0.0 0.0 0.0 0.0
P{Bartlett's X2) 0.00* 0.00* 0.00” 0.00*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF PROSHOT IN CRABGRASS CONTROL IN TURFGRASS

Trial ID: (861TG11 Study Dir.: Prof. Bhowmik

Locaticn: TRC-SDE Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAIL INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: P (. Bhowmik and S. J. Koo Title:

Affiliation: Postal Code:

Trial Status: Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (¥/N): N Conducted Under GEP (Y/N): N

Objective:

Conclusions:

. CROP AND PEST DESCRIPTION
Weed 1.DIGSA 2.

Crop 1:LOLPE Variety: Planting Date:

Planting Method: Rate: Depth: .
Perennial Age: 3 year Row Spacing: Seed Bed:

Scil Temperature: _ Scoil Moisture: Emergence Date:

Plot Width, Unit: 3.5 FT Plot Length, Unit: 10 FT Reps: 3

Site Type:

Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments:

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Low maintenance - Perennial rysgrass
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.

S0IL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: S¢0il Name: Fertility Level:

MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B c D
Application Date: Jun-10-08
Time of Day: AM
Application Method: SPRAY
Application Timing: POST
Applic. Placement:
Air Temp., Unit: 88.7 F _ _ _
% Relative Humidity: 50.2
Wind Velocity, Unit: O
Dew Presence (Y/N): B B B
Water Hardness:
Scil Temp., Unit: 80.6 F 77.0 F _ _
Scil Moisture:
% Cloud Cover:
CROP STAGE AT EACH APPLICATION
A B C D
Crop 1 LOLPE Stage:
Stage Scale:
Height, Unit:
WEED STAGE AT EACH APPLICATION
A B c D
Weed 1 DIGSA Stage: 1-3L
Stage Scale:
Density, Unit:
APPLICATION EQUIPMENT
A B C D
Appl. Equipment: BACKPACK
Operating Pressure: 22PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 VS8
Nozzle Spacing, Unit:20 INCH
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip. :
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:
Propellant:

Tank Mix (Y/N):

Trt No Treatment Application Comment

Postemergence application
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF METHIOZOLIN IN CRABGRASS CONTROL

Trial ID: 0861TG1l1 Study Dir.: Prof. Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK

Weed Code DIGSA DIGSA DIGSA OTHER

Rating Data Type CONTROL|CONTROL|CONTROL|CONTROL

Rating Unit PERCENT|PERCENT| PERCENT| PERCENT

Rating Date Jun-13-08| Jun-17-08| Jun-26-08| Jun-13-08

Trt-Eval Interval 3 DA-A 7 DA-A| 16 DA-A 3 DA-A

Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 0.0 a 50¢ 00¢c 00b

02 PROSHOT 25 EC 250 G A/A POST 18.3 a 21.7 be 26.7 bc 31.7 ab

03 PROSHOT 25 EC 250 G A/A POST 67 a 67c¢C 30.0 be 23.3 ab
ACTIVATOR S0 0.25 % ViV POST

04 PROSHOT 25 EC 500 G A/A POST 300 a 23.3 bec 36.7 bc 20.0 ab

05 PROSHOT 25 EC 500 G A/A POST 00a 83c 200 bc 233 ab
ACTIVATOR 90 0.25 % VIV POST

06 PROSHOT 25 EC 750 G A/A POST 83a 30.0 be 23.3 be 26.7 ab

07 PROSHOT 25 EC 750 G A/A POST 00a 150 ¢ 65.0 ab 60.0 ab
ACTIVATOR 90 0.25 % VIV POST

08 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 417 a 96.0 a 86.7 a 80.0 a
ACTIVATOR 20 0.25 % VIV POST

09 TENACITY 4L 5.0 OZ/A POST 0.0 a 68.3 ab 60.0 ab 56.7 ab
ACTIVATOR 90 0.25 % VIV POST

LSD (P=.05) 32.89 36.34 35.02 39.67

Standard Deviation 19.00 20.99 20.23 22.92

Ccv 162.88 68.87 52.27 64.12

Bartlett's X2 3.073 16.404 3.707 10.387

P(Bartlett's X2) 0.546 0.037* 0813 . 0.109

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF METHIOZOLIN IN CRABGRASS CONTROL

Trial ID: 0861TG11 Study Dir.: Prof., Bhowmik

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK

Weed Code DIGSA DIGSA OTHER DIGSA

Rating Data Type CONTROL |CONTROL|CONTROL| COVER

Rating Unit PERCENT| PERCENT| PERCENT|PERCENT

Rating Date Jul-08-08| Jul-18-08| Jul-18-08| Aug-01-08

Trt-Eval Interval 28 DA-A| 38 DA-A| 38DA-A| 52 DA-A

Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 00b 00b 00b 100.0 a

02 PROSHOT 25 EC 250 G A/A POST 150 b 6.7 b 33b 950 a

03 PROSHOT 25 EC 250 G A/A POST 83D 330b 00b 983 a
ACTIVATOR 80 0.25 % VIV PCST

04 PROSHOT 25 EC 500 G A/A POST 283D 00b 00b 96.7 a

05 PROSHOT 25 EC 500 G AVA POST 10.0 b 00b 00b 100.0 a
ACTIVATOR 90 0.25 % VIV POST

06 PROSHOT 25 EC 750 G AIA POST 67b 00b 00b 100.0 a

07 PROSHOT 25 EC 750 G A/A POST 18.3 b 33b 33b 95.0 3
ACTIVATOR 90 0.25 % VIV POST

08 DRIVE XLR8 180 L 1.5 FL OZ/1000 FT2 POST 97.0 a8 66.7 a 233 a 50.0b
ACTIVATOR 90 0.25 % VN POST

09 TENACITY 4L 5.0 OZ/A POST 433 b 233b 33b 933 a
ACTIVATOR 90 0.25 % VIV POST

LSD (P=.05) 28.79 25.94 6.97 10.48

Standard Deviation 16.63 14.98 403 6.06

Ccv 65.95 130.51 108.69 6.58

Bartlett's X2 18.755 9.853 0.0 5.949

P{Bartlett's X2) 0.009* 0.043* 1.00 0.311

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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Mar-17-09 (0862TG12)

Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0OB6Z2TGLZ2
Location: Home Garden

Study Dir.:
Investigator:

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A CO2 BACKPACK SPRAYER

Prof. Bhowmik
PRASANTA C. BHOWMIK

GENERAL TRIAL INFORMATION

Study Director: Prof. Bhowmik Title:
Affiliation: Postal Code:
Investigator: P. C. Bhowmik Title:
Affiliation: and D. Sarkar Postal Code:

Trial Status:
City: State/Prov. :

Completed

Initiation Date:

Country:
Postal Code:

Conducted Under GLP (Y¥/N): N

Conducted Under GEP (Y¥/N): N

Objective: To compare the efficay and safety of various moss control products.
Conclusions:
CROP AND PEST DESCRIPTION
Weed 1.Moss 2.
Crop 1: Variety: Planting Date:

Planting Method: Rate:

Depth:

Perennial Age:
Seil Temperature:

Row Spacing:
_ Soil Moisture:

Seed Bed:
Emergence Date:

Plot Width, Unit: 3.5 FT
Site Type:
Tillage Type:
Trial Initiation Comments:

Plet Length, Unit:

Study Design:

5 FT Reps: 3

RANDOMIZED COMPLETE BLOCK

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance: Low maintenance
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: Scoil Nane: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:

Closest Weather Station:

Distance: Unit:
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B c D E F
Application Date: Jul-02-08
Time of Day: NOCN
Application Method: SPRAY
Application Timing: POST
Applic. Placement:
BAir Temp., Unit: 82.4 F
% Relative Humidity: 52.2
Wind Velocity, Unit: O
Dew Presence {(Y/N):
Water Hardness:

Scoil Temp., Unit: 77.5 F 76.2 F _ _ _ _
Soil Moisture: @ 0.5" @ 2.0"
% Cloud Cover: 5

CROP STAGE AT EACH APPLICATION
A B o D E F
Crop 1 Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B C D E F
Weed 1 Moss Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B C D E F
Appl. Eguipment: BACKPACK
Operating Pressure: 22PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 V3
Nozzle Spacing, Unit:Z0 INCH

Nozzles/Row:

Band Width, Unit:

Boom Length, Unit:

Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.
Incorp. Depth, Unit:

Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:

Propellant:

Tank Mix (Y/N):

Trt No : Treatment Application Comment
Fach plot was sprayed twice tc apply 100 gpa.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOQOUS PRODUCTS APPLIED BY A C0OZ2 BACKPACK SPRAYER

Trial ID: 0862TG1l2 Study Dir.: Prof. Bhowmik
Location: Home Garden Investigatcor: PRASANTA C. BHOWMIK
Crop Code AGSPL AGSPL
Rating Data Type PHYTO|CONTROL PHYTO|CONTROL
Rating Unit PERCENT| PERCENT |PERCENT| PERCENT
Rating Date Jul-04-08| Jul-04-08| Jul-07-08| Jul-07-08
Trt-Eval Interval 2 DAA 2 DAA 5 DAA 5 DAA
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit Stg
01 UNTREATED CHECK 00a Qo0d 0.0 a 00c
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 00a 183 ¢ 0.0 a 133 ¢
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 00a 633 b 0.0 a 783 a
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 00a 25.0¢ 00 a 30.0b
05 MOSS OUT 64 FL OZ/1000 FT2 POST 00a 80.0 a 0.0a 90.0 a
LSD (P=.05) 0.00 15.47 0.00 13.80
Standard Deviation 0.00 8.22 0.00 7.33
Ccv 0.0 22.01 0.0 17.32
Bartlett's X2 0.0 0.306 0.0 1.927
P{Bartlett's X2) 0.00* 0.858 0.00* 0.382

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls})
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AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A CO2 BACKPACK SPRAYER

Trial ID: 0862TG12 Study Dir.: Prof. Bhowmik

Location: Home Garden Investigator: PRASANTA C. BHOWMIK

Crop Code AGSPL AGSPL

Rating Data Type PHYTO[CONTROL| PHYTO|CONTROL
Rating Unit PERCENT|PERCENT|PERCENT| PERCENT
Rating Date Jul-09-08( Jul-09-08| Jul-18-08| Jul-18-08
Trt-Eval Interval 7 DAA 7DAA| 16 DAA| 16 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 0.0 a 00c¢c 0.0 a 00c¢
02 MOSS-1 (B)-Nut 32 FL OZ/M1000 FT2 POST 0.0a 150 ¢ 0.0a 15.0 be
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 11.7 a 88.3 a 50 a 86.7 a
04 WORRY FREE MOSS 32 FL ©OZ/1000 FT2 POST 33 a 3830b 0.0 a 383b
05 MOSS OUT 64 FL OZ/1000 FT2 POST 83a 96.7 a 0.0a 90.0 a
LSD (P=.05) 12.92 18.31 4.21 30.60
Standard Deviation 6.86 9.73 2.24 16.25
cv 147.04 204 223.61 35.33
Bartlett's X2 1.372 6.997 0.0 4.18
P(Bartlett's X2) 0.504 0.072 0.00* 0.124

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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AQOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A COZ2 BACKPACK SPRAYER

Trial ID: 0862TGl2 Study Dir.: Prof. Bhowmnik

Location: Home Garden Investigator: PRASANTA C. BHOWMIK

Crop Code AGSPL AGSPL

Rating Data Type PHYTO|CONTROL PHYTO|CONTROL
Rating Unit PERCENT| PERCENT PERCENT| PERCENT
Rating Date Jul-25-08| Jul-25-08 Aug-01-08| Aug-01-08
Trt-Eval Interval 23 DA-A| 23 DA-A| 30DA-A| 30DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Sig

01 UNTREATED CHECK 00 a 00c 00a 00c¢
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 0.0a 00c¢ 0.0 a 33c¢
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 0.0 a 76.7 b 0.0a 51.7 b
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 0.0 a 00c 0.0 a 67 c
05 MOSS OUT 64 FL OZ/M1000 FT2 POST 00a 88.3 a 00a 88.3 a
LSD (P=.05) 0.00 10.38 0.00 27.42
Standard Deviation 0.00 5.52 0.00 14.56
Ccv 0.0 16.71 0.0 48.54
Bartlett's X2 0.0 3.163 0.0 8.54
P(Bartlett's X2) 0.00* 0.075 0.00* 0.036*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIQUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 0863TG1l3 Study Dir.: Prof. Bhowmik

Location: Home Garden Investigator: PRASANTA C. BHOWMIK
GENERAIL TRIATL, INFORMATION

Study Director: Prof. Bhowmik Title:

Affiliation: Postal Code:

Investigator: P, (C, Bhowmik and D. Sarkar Title:

Affiliation: - Postal Code:

Trial Status: Completed Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y/N): N Conducted Under GEP (Y/N): N

Objective: To compare the efficicacy and safety of various moss control products.

Conclusions:
CROP AND PEST DESCRIPTION
Weed 1.Moss 2.
Croep 1: Variety: Planting Date:
Planting Method: Rate: Depth: _
Perennial Age: Row Spacing: Seed Bed:
Seoil Temperature: _ Scil Moisture: Emergence Date:
Plot Width, Unit: 3.5 ET Plot Length, Unit: 5 FT Reps: 3
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK
Trial Initiation Comments:
Previous: Crops Pesticides Year
1.
MAINTENANCE

Field Prep./Maintenance: Low maintenance

Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit

1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: Scil Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

COverall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B c D F
Application Date: Jul-02-08
Time of Day: PM
Application Method: SPRAY
Application Timing: POST
Applic., Placement:
Ajir Temp., Unit: 82.4 F B _ _ _
% Relative Humidity: 52.2
Wind Velocity, Unit: 0
Dew Presence (Y/N): _ B _ B
Water Hardness:
Soil Temp., Unit: 77.53 F 76.2 F -~ B _
Soil Moisture:
% Cloud Cover: 5
CROP STAGE AT EACH APPLICATION
A B cC D F
Crop 1 Stage:
Stage Scale:
Height, Unit:
WEED STAGE AT EACH APPLICATION
A B C D F
Weed 1 Moss Stage:
Stage Scale:
Density, Unit:
APPLICATION EQUIPMENT
A B C D F

Appl. Equipment:
Operating Pressure:
Nozzle Type:
Nozzle Size:

Nozzle Spacing, Unit:

Nozzles/Row:

Band Width, Unit:
Boocm Length, Unit:
Boom Height, Unit:
Ground Speed, Unit:

Incorporation Equip.:

Hours to Incorp.:
Incorp. Depth, Unit:
Carrier:

Spray Volume, Unit:
Spray pH:
Propellant:

Tank Mix (Y¥/N):

Gard Hose Gard Hose

Yellow White

Trt No

Treatment Application Comment

Volume of application was described under the methods.
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AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSS CONTROL WITH VARIOUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 08€3TG13 Study Dir.: Prof. Bhowmik

Location: Home Garden Investigator: PRASANTA C. BHOWMIK

Crop Code AGSPL MOSS AGSPL MOSS
Rating Data Type PHYTO|CONTROL PHYTO| CONTROL
Rating Unit PERCENT| PERCENT |PERCENT| PERCENT
Rating Date Jul-04-08| Jul-04-08| Jul-07-08| Jul-07-08
Trt-Eval Interval 2 DA-A 2 DA-A 5 DA-A 5 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 0.0 a 0.0 a 00b 0.0 a
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 00a 00a 00b 33a
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 0.0 a 00a 16.7 a 36.7 a
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 00a 00a 1.7b 333a
05 MOSS OUT 64 FL OZ/1000 FT2 POST 0.0 a 00a 00b 233 a
LSD (P=.05) 0.00 0.00 3.65 27.55
Standard Deviation 0.00 0.00 1.94 14.63
Ccv 00 0.0 52.81 757
Bartlett's X2 0.0 0.0 0.0 6.281
P(Bartlett's X2) 0.00* 0.00* 0.001~ 0.099

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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AQV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOCSS CONTROL WITH VARIQOUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 0B63TG13 Study Dir.: Prof. Bhowmik

Location: Home Garden Investigator: PRASANTA C. BHCWMIK

Crop Code AGSPL MGCSS AGSPL MOSS
Rating Data Type PHYTO|CONTROL| PHYTO|CONTROL
Rating Unit PERCENT| PERCENT |PERCENT| PERCENT
Rating Date Jul-09-08| Jul-09-08| Jul-18-08| Jul-18-08
Trt-Eval Interval 7 DA-A 7DA-A| 16 DA-A| 16 DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 00b 00b 00D 00b
02 MOSS-1 (B)-Nut 32 FL. OZ/1000 FT2Z POST 00b 83b 00b 40.0 ab
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 383 a 90.0 a 40.0 a 96.7 a
04 WORRY FREE MOS8 32 FL OZ/1000 FT2 POST 50b 56.7 ab 50b 70.0 a
05 MOSS OUT 64 FL OZ/1000 FT2 POST 00b 58.3 ab 17 b 650 a
LSD (P=.05) 11.78 46.30 16.49 44.02
Standard Deviation 6.26 24.59 8.76 23.38
Ccv 72.21 57.63 93.81 43.03
Bartleit's X2 0.064 8.081 5.673 5.206
P(Bartlett's X2) 0.80 0.044* 0.059 0.157

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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AOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

MOSES CONTROL WITH VARIOUS PRODUCTS APPLIED BY A GARDEN HOSE SPRAYER

Trial ID: 08€3TG13 Study Dir.: Prof. Bhowmik

Location: Home Garden Investigator: PRASANTA C. BHOWMIK

Crop Code AGSPL MOSS AGSPL MOSS
Rating Data Type PHYTO|CONTROL| PHYTO|CONTROL
Rating Unit PERCENT | PERCENT|PERCENT| PERCENT
Rating Date Jul-25-08( Jul-25-08| Aug-01-08| Aug-01-08
Trt-Eval Interval 2DA-A| 23 DA-A| 30DA-A| 30DA-A
Trt Treatment Form Form Rate Grow

No. Name Conc Type Rate Unit Stg

01 UNTREATED CHECK 00b 00b 00b 0.0b
02 MOSS-1 (B)-Nut 32 FL OZ/1000 FT2 POST 00b 200D 00b 11.7 b
03 MOSS-1 (A) 32 FL OZ/1000 FT2 POST 21.7 a 97.7 a 15.0 a 88.3 a
04 WORRY FREE MOSS 32 FL OZ/1000 FT2 POST 17D 56.7 ab 00b 51.7 ab
05 MOSS OUT 64 FL OZ/1000 FT2 POST 00b 60.0 ab 00Db 56.7 ab
LSD (P=.05) 7.29 51.98 0.00 48.93
Standard Deviation 3.87 27.61 0.00 2599
CV 82.99 58.9 0.0 62.37
Bartlett's X2 1.575 8.319 0.0 9.613
P(Bartlett's X2) 0.21 0.04* 0.00* 0.022*

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
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UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF KENTUCKY BLUEGRASS CULTIVARS TO SULFOSULFURON - NTEP TRIAL

Trial ID: 0865TGL5 Study Dir.: PROF. BHOWMIK

Logation: TRC~SDF Investigator: PRASANTA C. BHOWMIK
GENERAT, TRIAL INFORMATION

Study Director: PROF. BHOWMIK Title:

Affiliation: Postal Code:

Investigator: P.C.Bhowmik, S. Ebdon and D. Sarkar Title:

Affiliation: Postal Code:

Trial Status: Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y¥/N): N Conducted Under GEP (Y¥/N): N

Objective: To determine the phytotoxicity of sulfosulfurcn teo NTEP Kentucky bluegrass
cultivars

Conclusions: No phytotoxicity due to sulfosulfuron application was cbserved. All 172
cultivars of Kentucky bluegrass cultivars were safe to sulfosulfuron applied at 2.66 oz
product/A with a NIS at 0.25% (v/v). Alsc, Kentucky bluegrass cultivars maintained at either
at 1/2 inch or at 1.25 inch cutting height were all safe to sulfosulfuron treatment.

CROP AND PEST DESCRIPTION

Weed 1. 2.

Crop 1:PCAPR Variety: 172 cultivars Planting Date:

Planting Method: Established Rate: Depth: _
Perennial Age: 7 Years Row Spacing: Seed Bed:

Scil Temperature: _ 8oil Meisture: Emergence Date:

Plot Width, Unit: 1.66 FT Plot Length, Unit: 75 FT Reps: 3

Site Type:

Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments:

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance:
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
pH: CEC: Soil Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATION DESCRIPTION

A B cC D E F
Application Date: Jul-28-08
Time of Day: AM
Application Method:
Application Timing:
Applic. Placement:
Air Temp., Unit: 80.4 F _ _ _ _ _
% Relative Humidity: 43.7
Wind Velocity, Unit: 5 MEH
Dew Presence (Y¥/N): _ B . _ B
Water Hardness:
Soil Temp., Unit: 83.3 F 7.5 F _ _ _ _
Soil Meisture: @ o.5" @ 2.00"

% Cloud Cover: 10

CROP STAGE AT EACH APPLICATION
A B c D E F
Crop 1 POAPR Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B c D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B C D E F
Appl. Equipment: BACKPACK
Cperating Pressure: Z22Z2PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit:20 INCH

Nozzles/Row:

Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:

Carrier: WATER
Spray Volume, Unit: 50 GPA
Spray pH:

Propellant:

Tank Mix (Y/N):

Trt No Treatment Application Comment
Applied to turfgrass maintained at 0.5 inch and 1.25 in mowing heights.
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Table 1. Tolerance of Kentucky bluegrass cultivars to sulfosulfuron
applied at 2.66 oz product/A

Entry Number Entry Number Entry Number Entry Number
Name Name Name Name

1. Midnight” 45. B5-43 89. Kingfisher” 133. J-2885

2. Baron* 46. B5-45 90. SRX-26351 134. Blue Velvet*
3. Lily 47. Blue-tastic* 91. SRX-27921 135. Everest”

4. Limerick 48. H92-203 92. Sonoma* 136. Awesome*

5. Bodacious® 49. Casablanca* 93. Bordeaux* 137. Excursion™

6. Bedazzled* 50. B5-144 94, Cabernet* 138. Freedom III*
7. Boomerang® 51. PST-B4-246 95. Champagne* 139. EverGlade®
8. Eagleton* 52. PST-HB-150 96. Durham* 140, Nu Destiny”
9. HV 140 53. Alpine* 97. Skye” 141. Barrister®

10. Cheetah” 54. Pich 453 98. Jewel™ 142. Beyond™*

11, Pp H 6366 56. Rampart” 99, Unknown 143, Rugby II*

12. Pp H 7929 56. Limousina® 100. Blue Knight* 144. Award*

13. Pp H 7832 57. Quantum leap* 101. DLF-76-9032 145. Rambo*

14. Pp H 7907 58. Envicta® 102. DLF-76-9034 146. Freedom II*
15. Monte Carlo” 59. Goldrush* 103. DLF-96-9036 147. Liberator®

16. Royale” 60. Misty* 104. DLF-96-9037 148. GO-9L.MS

17. Shamrock™ 61. Ascot” 105. SI-A96-386 149. Moon Shadow™*
18. Wellington™ 62. BH-00-6002 106. SRX-2114 150. Langara*

19. Wildwood* 63. Fairfax* 107. SR-2284* 151. A96-739

20. Hallmark* 64. Abbey”* 108. Diva* 152. PST-H5-35
21. Lakeshore” 65. BH-00-6003 109. SRX-QG245 153. PST-B3-170
22. Glenmont* 66. Baronette* 110. 99AN-53 154. B4-128A

23. Coventry* 67. Raven” 111. Mongoose* 155. Bluestone®
24. Avalanche™ 68. Ba-83-113 112. Jefferson* 156. Washington*
25. PST-B5-125 69. Marquis* 113. A98-407 157. A96-742

26, PST-604 70. Ba-84-140 114. A98-1028 158. A97-857

27. PST-108-79 71. Ba-82-288 115. A98-183 159. BAR-Pp-0468
28. Voyager II* 72. Chateau* 116. Champlain® 160. BAR-Pp-0471
29. PST-161 73. Ba-00-6001 117, Goldstar® 161. BAR-Pp-0568
30. Bluemax* 74. CVB-20631 118. Royce* 162. BAR-Pp-0573
31. Brilliant* 75. Chelsea® 119. A98-139 163. Bartitia*

32. PST-222 76. A97-1409 120. A98-365 164. Baritone®

33. Midnight II* 77. A96-451 121. Kenblue* 165. Bariris*

34. PST York Harbor | 78. Julius® 122. Princeton 105* 166. Barzan*

35. Blacksburg II” 79. Allure™ 123. Impact* 167. Baronie™

36. Mallard® 80. A97-1330 124. Total Eclipse* 168. Unique™

37. Blue Ridge* 81. H92-558 125, Odyssey” 169. Serene*

38. Apolio* 82. Julia* 126. Chicago II* 170. Moonlight*
39. AD7-1432 83. Brooklawn® 127. NuGlade* 171. Blackstone™
40. HV 238 84. Boutique® 128. Perfection” 172. Rita*

41. Mercury™ 85. Blue Sapphire* 129. Tsunami® 173. North Star*
42. Arrow* 86. NA-K992 130. Ginney*

43. Moonshine* 87. Showcase” 131. Courtyard”

44  Dynamo* 88. Arcadia™ 132. Alexa*

*Commercially available
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UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF KENTUCKY BLUEGRASS CULTIVARS TO PRIMISULFURON - NTEP TRIAL

Trial ID: 0866TGlée Study Dir.: PROF. BHOWMIK

Location: TRC-SDF Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: PROF. BHCWMIK Title:

Affiliation: Postal Code:

Investigator: p, C.Bhowmik, S. Ebdon and D. Sarkar Title:

Affiliation: Postal Code:
Trial Status: Completed Initiation Date: Country:
City: State/Prov.: Postal Code:
Conducted Under GLP (Y/N): N Conducted Under GEP (Y/N}: N

Cbjective: To determine the phytotoxicity of Kentucky bluegrass cultivars to primisulfuron

Conclusions: No phytotoxicity due to primisulfuron application was observed. A1l 172
cultivars of Kentucky bluegrass were safe to primisulsulfuron application at 0.76 oz
product/A with COC at 1% (v/v). Also, Kentucky bluegrass cultivars maintained at either at
1/2 inch or 1.25 inch cutting height were all safe to primisulfuron treatment.

CROP AND PEST DESCRIPTICN

Weed 1. 2.

Crop 1:POAPR Variety: 172 cultivars Planting Date:

Planting Method: Established : Rate: Depth: .
Perennial Age: 7 Years Row Spacing: Seed Bed:

Soil Temperature: _ Soil Moisture: Emergence Date:

Plot Width, Unit: 1.66 FT Plot Length, Unit: 75 ET Reps: 3

Site Type:

Tillage Type: Study Design: RANDOMIZED COMPLETE RBLOCK

Trial Initiation Comments:

Previous: Crops Pesticides Year
1.
MATINTENANCE
Field Prep./Maintenance:
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % S5ilt: % Clay:
PH: CEC: Scil Name: Pertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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Mar-17-09 (0866TG16) Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATICON DESCRIPTION

A B C D E F
Application Date: Aug-27-08
Time of Day: Noon
Application Methed:
Application Timing:
Applic. Placement:
Air Temp., Unit: 75.5 F _ _ B _
% Relative Humidity: 22.2 -
Wind Velocity, Unit: 2 MPH
Dew Presence (Y/N): _ _ _ B B
Water Hardness:
Scil Temp., Unit: 74.0 F 71.9 F _ . B _
So0il Moisture: g 0.5" @ z.o00"
% Cloud Cover: 10
CROP STAGE AT EACH APPLICATION
A B c D E F
Crop 1 POAPR Stage:
Stage Scale:
Height, Unit:
WEED STAGE AT EACH APPLICATION
A B C D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:
APPLICATICON EQUIPMENT
A B c D E F
Appl. Equipment: BACKFACK
Operating Pressure: 22PSI
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit:20 INCH
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit: 17 INCH
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier: WATER
Spray Volume, Unit: 50 GPA

Spray pH:
Propellant:
Tank Mix (¥/N):

Trt No

Treatment Application Comment

Applied to turfgrass mainted at two mowing heights

(0.5 and 1.25 in)
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Table 1. Tolerance of Kentucky bluegrass cultivars to primisulfuron
applied at 0.76 oz product/A

Entry Number Entry Number Entry Number Entry Number
Name Name Name Name

1. Midnight* 45, B5-43 89. Kingfisher* 133. J-2885

2. Baron® 46. B5-45 90. SRX-26351 134. Blue Velvet”
3. Lily 47. Blue-iastic* 91. SRX-27921 135. Everest”

4. Limerick 48. H92-203 92. Sonoma* 136. Awesome™*

5. Bodacious” 49, Casablanca® 93. Bordeaux™ 137. Excursion*

6. Bedazzled* 50. B5-144 94. Cabernet* 138. Freedom |II*
7. Boomerang® 51. PST-B4-246 95. Champagne* 1398. EverGlade*
8. Eagleton* 52. PST-HB-150 96. Durham™ - 140. Nu Destiny”
9. HV 140 53. Alpine* 97. Skye* 141. Barrister®

10. Cheetah™ 54. Pich 453 98. Jewel" 142. Beyond”

11. Pp H 6366 55. Rampart* 99. Unknawn 143. Rugby II*

12. Pp H 7929 56. Limousine” 100. Blue Knight* 144, Award*

13. Pp H 7832 57. Quantum leap” 101. DLF-76-9032 145. Rambo”

14. Pp H 7907 58. Envicta® 102. DLF-76-9034 146. Freedom II*
15. Monte Carlo* 59. Goldrush* 103. DLF-96-9036 147. Liberator”

16. Royale* 60. Misty™ 104. DLF-96-9037 148. GO-9LM9

17. Shamrock* 61. Ascot* 105. SI-A96-386 149. Moon Shadow™
18. Wellington™ 62. BH-00-6002 106. SRX-2114 150. Langara®

19, Wildwood* 63. Fairfax* 107. SR-2284* 151. A96-739

20. Hallmark* 64, Abbey* 108. Diva* 152. PST-H5-35
21. Lakeshore” 65. BH-00-6003 109. SRX-QG245 153. PST-B3-170
22. Glenmont* 66. Baronette® 110. 99AN-53 154, B4-128A

23. Coventry” 67. Raven* 111. Mongoose* 155. Bluestone®
24. Avalanche™ 68. Ba-83-113 112. Jefferson® 156. Washington™
25. PST-B5-125 69. Marquis* 113, A98-407 157, ABB-742

26. PST-604 70. Ba-84-140 114. A98-1028 158. A97-857

27. PST-108-79 71. Ba-82-288 115. A98-183 159. BAR-Pp-0468
28. Voyager II* 72. Chateau™ 118. Champlain* 160. BAR-Pp-0471
29. PST-161 73. Ba-00-6001 117. Goldstar* 161. BAR-Pp-0568
30. Bluemax* 74, CVB-20631 118. Royce™ 162. BAR-Pp-0573
31. Brilliant* 75. Chelsea* 119, A98-139 163. Bartitia*

32. PST-222 76. A97-1409 120. A98-365 164. Baritone*

33. Midnight II* 77. A96-451 121. Kenblue* 165. Bariris*

34. PST York Harbor | 78. Julius* 122. Princeton 105* 166. Barzan*

35. Blacksburg II* 79. Allure* 123. Impact* 167. Baronie*

36. Mallard* 80. A97-1330 124. Total Eclipse* 168. Unique*

37. Blue Ridge”* 81. H92-558 125. Odyssey* 169. Serene*

38. Apollo* 82. Julia* 126. Chicago II* 170. Moonlight*
39.-A97-1432 83. Brooklawn* 127. NuGlade* 171. Blackstone*
40. Hv 238 84. Boutique* 128. Perfection” 172. Rita*

41, Mercury* 85. Blue Sapphire* 129. Tsunami* 173. North Star*
42. Arrow™ 86. NA-K9g92 130. Ginney*

43. Moonshine* 87. Showcase” 131. Courtyard”

44. Dynamo* 88. Arcadia* 132. Alexa*

*Commercially available
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Mar-17-09 (0867TG17) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF AVENGER MOSS PRODUCTS IN MOSS CONTROL

Trial ID: 0867TG1l7 Study Dir.:

Location: GH-Study Investigator: PRASANTA C. BHOWMIK
GENERAL TRIAL INFORMATION

Study Director: Prof. Bheowmik Title:

Affiliation: Postal Code:

Investigator: P.C. Bhowmik and D. Sarkar Title:

Affiliation: Postal Code:

Trial Status: Completed Initiation Date: Country:

City: State/Prov.: Postal Code:

Conducted Under GLP (Y¥/N): N Conducted Under GEP (Y¥/N): N

Objective: To compare Avenger products in contrelling moss.

Conclusions:
CROP AND PEST DESCRIPTION
Wead 1. 2,
Crop 1: Variety: Planting Date:
Planting Method: Rate: Depth: L
Perennial Age: Row Spacing: Seed Bed:
Soil Temperature: _ Soil Moisture: Emergence Date:
Plot Width, Unit: 1 FT Plot Length, Unit: 1 FT Reps: 4
Site Type:
Tillage Type: Study Design: RANDOMIZED COMPLETE BLOCK

Trial Initiation Comments: Moss was grown in pots in a growth room.

Previous: Crops Pesticides Year
1.
MAINTENANCE
Field Prep./Maintenance:
Form Form Form Rate
No. Date Treatment Name Conc Unit Type Rate Unit
1.
SOIL DESCRIPTION
Texture: % OM: % Sand: % Silt: % Clay:
PH: CEC: So0il Name: Fertility Level:
MOISTURE CONDITIONS
On: Date Time Amount Unit Type Interval Unit
1.

Overall Moisture Conditions:
Closest Weather Station: Distance: Unit:
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Mar-17-09 (0867TG17) Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

APPLICATICN DESCRIPTION

A B C D E F
Applicaticn Date: Oct-28-08
Time of Day:
Application Method: Spray
Application Timing:
Applic. Placement:
Air Temp., Unit:
% Relative Humidity:
Wind Velocity, Unit:
Dew Presence (Y/N):
Water Hardness:
Soil Temp., Unit:
So0il Moisture:
% Cloud Cover:

CROP STAGE AT EACH APPLICATION
A B c D E F
Crop 1 Stage:
Stage Scale:
Height, Unit:

WEED STAGE AT EACH APPLICATION
A B C D E F
Weed 1 Stage:
Stage Scale:
Density, Unit:

APPLICATION EQUIPMENT

A B c D E F
Appl. Equipment: H.sprayer
Operating Pressure:
Nozzle Type:
Nozzle Size:
Nozzle Spacing, Unit:
Nozzles/Row:
Band Width, Unit:
Boom Length, Unit:
Boom Height, Unit:
Ground Speed, Unit:
Incorporation Equip.:
Hours to Incorp.:
Incorp. Depth, Unit:
Carrier: Water
Spray Volume, Unit: 217 GPA
Spray pH:
Propellant:
Tank Mix (Y/N):

Trt No Treatment Application Comment
Treatments were at 1, 2 and 5 percent (v/v) of applicaticn.
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Mar-16-09 (0867TG17)

UNIVERSITY OF MASSACHUSETTS-AMHERST

AQV Means Table Page 1 of 2

COMPARISON OF AVENGER MOSS PRODUCTS IN MOSS CONTROL

Trial ID: 08&7TG17 Study Dir.:
Location: GH-Study Investigator: PRASANTA C. BHOWMIK
Weed Code Gar-Moss| Gar-Moss
Rating Data Type Control Control
Rating Unit Percent| Percent
Rating Date Nov-12-08 Nov-25-08
Trt Treatment Form Form Rate Grow
No. Name Conc Type Rate Unit  Stg
01 Unireated Control 0.0d 00c
02 Avenger Moss (REG) 1% VN POST| 17.5c¢d| 138¢
03 Avenger Moss (REG) 2 % VNV POST| 438bc| 35.0bc
04 Avenger Moss (REG) 5% VIV POST| 813a 69.5 ab
05 Avenger-Moss (PH-UP) 1% V/NVPOST| 188cd| 288¢
06 Avenger-Moss (PH-UP) 2 % VN PCGST| 550ab| 650ab
07 Avenger-Moss (PH-UP) 5%VNPOST 775a 825a
LSD (P=.05) 24.14 2911
Standard Deviation 16.25 19.59
cv 38.73 48.57
Bartlett's X2 18.397 7.625
P(Bartlett's X2) 0.002* 0.178

Means followed by same letter do not significantly differ {(P=.05, Student-Newman-Keuls)

-65-




- Turfgrass and Weed Code Index

Turfgrass

Creeping bentgrass AGSPL
Kentucky bluegrass POAPR
Perennial ryegrass LOLPE
Tall fescue _ FESAR
Weeds

Annual bluegrass POAN
Large crabgrass DIGSA
Yellow foxtail SETLU
Common chickweed - STEME
Common plantain PLAMA
Dandelion TAROF
Mouse-ear chickweed CERVU
White clover TRIRE
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Joseph Troll Turfgrass Research
Center
South Deerfield, MA

Weather Station: ET106
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Location: Joseph Troll Turf Research Center

Report Type: 1 Month

Created: Thursday. July 03, 2008 7:55 A

Report Period: June 2008
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Weather Station: ET106

Location: Joseph Troll Turf Research Center

Report Type: 1 Month

Created: Wednesday, March 18, 2000 3:08 PM

Report Period: July 2008
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Annual Researéh Reports
2007 Research Results

Turfgrass

Bhowmik, P. C. 2007. Evaluation of glyphosate formulations — white clover.
Massachusetts Weed Science Research Results — 2007. Vol. 26:11-20.

Bhowmik, P. C. 2007. Tolerance of Kentucky bluegrass to various treatments.
Massachusetts Weed Science Research Results — 2007. Vol. 26:21-26.

Bhowmik, P. C. 2007. Performance of various products in weed control and on
tolerance of perennial ryegrass. Massachusetts Weed Science Research
Results — 2007. Vol. 26:27-38.

Bhowmik, P. C. and D. Sarkar. 2007. Tracking growing degree days for
crabgrass phenology. Massachusetts Weed Science Research Results — 2007.
Vol. 26:1-5.

Bhowmik, P. C., D. Sarkar and N. Tharayil. 2007. Comparison of various
Roundup Pro formulations. Massachusetts Weed Science Research Results —
2007. Vol. 26:39-44,

Sarkar, D. and P. C. Bhowmik, 2007. Carbohydrate partitioning of creeping
bentgrass a sinfluenced by nitrogen fertilization and growth retardant.
Massachusetts Weed Science Research Results — 2007. Vol. 26:7-10.
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Peer Reviewed Papers Published in 2008

Bhowmik, P. C. 2008. Spread and management of quarantine and invasive
weeds. Biennial National Conference of the Indian Society of Weed Science,
Patna, Bihar, India, February 27-29, 2008.

Ghosh, S., H. Mashayekhi, Bo Pan, P. C. Bhowmik and B. Xing. 2008. Colloidal
behavior of aluminum oxide nanoparticles as affected by pH and natural organic
matter. American Chemical Society, 23:---- (In press)

Phoboo, S., P. K. Jha and P. C. Bhowmik. 2008. Biology and phytochemistry of
Swertia chirayita. Pp. 203-211. In: P. K. Jha, S. B. Karmacharya, M. K. Chettri, C.
B. Thapa and B. B. Shrestha (Eds.) Medicinal Plants in Nepal: An Anthology,
2008.. Ecological Society (ECOS), Kathmandu, Nepal.

Sanyal, D., P. C. Bhowmik, and H. K. Abbas. 2008. Effect of surfactants on
bioherbicidal activity of Alternaria helianthi on multiple-seeded cocklebur. Plant
Pathology Journal 7(1):104-108

Sanyal, D., P. C. Bhowmik and K. N. Reddy. 2008. Effects of surfactants on
primisulfuron activity on barnyardgrass [Echinochloa crus-galli (L.) Beauv.] and
green foxtail [Setaria viridis (L.) Beauv.] Weed Biology and Management 8:46-53.

Tharayil, N.; Bhowmik, P. C.; Xing, B. 2008. Bioavailability of allelochemicals as
affected by companion compounds in soil matrices. Journal of Agricultural and
Food Chemistry 56(10):3706-3713
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Presentations at International, National, and Regional
Conferences - 2008

International:

Bhowmik, P. C. 2008. Characteristics of Polygonum cuspidatum: An invasive
species. Fifth International Weed Science Society Congress, Vancouver, BC,
Canada, June 21-27, 2008. Abstract no. 38669

Bhowmik, P. C. 2008. Spread and management of quarantine and invasive
weeds. Biennial National Conference of the Indian Society of Weed Science,
Patna, Bihar, India, February 27-29, 2008.

Bhowmik, P. C. and D. Sarkar. 2008. Response of Cyperus esculentus to
sulfosulfuron in turfgrass. Fifth International Weed Science Society Congress,
Vancouver, BC, Canada, June 21-27, 2008. Abstract no. 38673

Biswas, P. K., M. M. Morshed and P. C. Bhowmik. 2008. Control of weeds in
wheat field by applying allelopathic concept in Bangladesh. Fifth World Congress
on Allelopathy, International Alielopathy Society, Saratoga Springs, NY, USA,
September 21-25, 2008. Abstract no. 185, pp. 91

Tharayil, N. and P. C. Bhowmik. 2008. Presence that belies the persistence: A
perspective on mediation of allelopathy by soils. Fifth World Congress on
Allelopathy, International Allelopathy Society, Saratoga Springs, NY, USA,
September 21-25, 2008. Abstract no. 33, pp. 39

Tharayil, N., P. C. Bhowmik and P. Alpert. 2008. The bittersweet paradox: Toxic
allelochemicals also facilitate nutrient acquisition. Fifth World Congress on
Allelopathy, International Allelopathy Society , Saratoga Springs, NY, USA,
September 21-25, 2008. Abstract no. 174, pp. 89

National

Bhowmik, P. C. 2008. Preferential sorption of phenolic acids to soil and their
allelochemical activity. 236™. American Chemical Society National Meeting,
Philadelphia, PA, August 17-21, 2008. Abstract no. 1199472

Ghosh, S., B. Pan, P. C. Bhowmik and B. Xing. 2008. Sorption and influence of
humic acid (HA) on colloidal stability of aluminium oxide nanoparticles. The
Physical Chemistry of Environmental Interfaces. Abstr. No. 393. 236", American
Chemical Society National Meeting, Philadelphia, PA, August 17-21, 2008.
Abstract no. 393
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Sanyal, D., P. C. Bhowmik, and H. K. Abbas. 2008. Common cocklebur
(Xanthium strumar.'um) biocontrol by Alternaria helianthi as affected by
surfactants. 48", Annual Meeting of the Weed Science Society of America,
Chicago, IL, February 3-8, 2008. Abstract no. 134

Sarkar, D., P. C. Bhowmik and M. DaCosta. 2008. Carbohydrate partitioning of
creeping bentgrass as influenced by nitrogen fertilization and a plant growth
regulator. Joint Annual Meeting of ASA-CSAA-SSSA, October 5-9, 2008,
Houston, TX (Presented by Sarkar)

Sarkar, D., P. C. Bhowmik, Y. |. Kwon, and K. Shetty. 2008. Induction of
anhomdant response system of three cool-season turfgrasses during cold
acclimation. 48". Meeting of the Weed Science Society of America, Chicago, IL,
February 3-8, 2008. (Presented by Sarkar) Abstract no. 159

Shetty, K., S. Cheplick and P. C. Bhowmik. 2008. Small frU|t phenolics and
relevance for diabetes and hypertension management. 236"M. American Chemical
Society National Meeting, Philadelphia, PA, August 17-21, 2008. Abstract no.
1173295

Tharayil, N., P. Alpert and P. C. Bhowmik. 2008. Dual-purpose secondary
compounds: Allelochemicals of Centaurea also increase nutrient uptake. 93",
Ecological Society of America Annual Meeting, Milwaukee, WI, August 3-8, 2008.
Abstract no. 14092

Tharayil, N., P. C. Bhowmik and P. Alpert. 2008. Allelopathy as a corollary effect
of resource acqmsmon mechanism: a case study with Centaurea diffusa. 48™.
Annual Meeting of the Weed Science Society of America, Chicago, IL, February
3-8, 2008. (Presented by Tharayil). Abstract no. 185

Northeast Regional

Sarkar, D., P. C. Bhowmik and M. DaCosta. 2008. Plant growth regulator and
nitrogen affect seasonal carbohydrate partitioning in creeping bentgrass. 62™.

Annual Meeting of the Northeastern Weed Science Society, January 3-5, 2008,
Philadelphia, PA. (Presented by Sarkar) Page no. 62:31

Bhowmik, P. C. and D. Sarkar. 2008. Biology of dodder: A noxious weed. 62",
Annual Meeting of the Northeastern Weed Science Society, January 3-5, 2008,
Philadelphia, PA. (Presented by Sarkar) Page no. 62:65

-76-






-1 -629 £4 107 UUy wnlepidsna wnuolifiog  ‘qley [euased snojpwoziyl 8

‘BEQ

jo eunjonys eBenoy | pure WBiey 100ys Jo soweuAp HIWMOIE) PBRL f “HNZng
661 18G 705 105 PE3 A JSEBUUON J01g ‘saitads
BAISBALL Uy peBayouy aseueder jo sauralubls pue soyspaoeieyn
"P00Z ‘[efueg " pue YR BYILES-ARIEYL "N "D "d Yumayg
“indypor ‘(elpur) sieysiiand synuelog SITBWISISAS pug
TEATBEUD) AiSTRAPorg (3} uBig jedind i "902-£81 'dd ‘sepeds
wed easeau |0 souspod) pUg STRSUSIZEIBYY 'B00E 'O d “Miumoyg
906-£88:98 BIUSIDS ¥ JO [elnor
TEpenes) T4oaQ esuoy (ANOH) eoriodef eidojjes =] 0InZ ¢ 'qal5
wmepdsns whuolbAiod g epeuRrn ul SluB|d uBly aaseau) jo ABojoig
8yl "gD0Z WwMoug D "d PUB osBwwIo}ig v WABsBYL "N “N T ‘Asuser

‘Bigejiear st jouues (eaibojoiq peywr ~seeds s sjoUeo Agaoeye | S0d paldde
ey/By "z e apsoydA|g "samasal afeipAyoqies Bune)dap i njssasons sq ueo sjBAIBIL)
Ajuow 18 |o5UoS [eorFeyoew paeaday (g aunfil4) ¥sel ASEs UE J0U §] [0INICO [eaBYDEK
*[oBeD O} JNoyIp ale pue uelsisiad Apwaixe ae suoheindod wnuobAlod peysygeIs3

‘SBae
uepedi 0} JesI)l 8J6AES B BIe SUCHEISS{U| "uopisodwiodep ssltw oueBio
jo elvl Jeye spums wnuobAog -Alsiempolq seonpal ) ‘weiskeaos
leinieu syl Jaye Ajessi pue spuels almrooucur SWI) s8108ds 11

AHAVHDOI'THID

*|ORUOY 0} YNIYIP ale pue uaisisiad AJBWalXe BIE SPUEISs
‘uopebedoid

10y SaWozZiys jO uonesoualtial aaleiaBaa uo Ap|os AjaJ suoeindod »
*WsysAs098 |RINJBU B Jaye

Aneash pue spuels ey NocucL asusp WU} of Ayainb speaids i «
SIS paquMsIp Jeyto pue ‘sAemprol Buole 'seorid

2)5EM ‘SPUB\SGM SB LONS SIBJgRY JO AolEA SDIM B SOZILC|0D ) »
"BISY ISEI-YINOS JO BANIBY B S ) “SejEiS PolluN Byl JO SS1EIS

gE U] [EjuusIed SnO30BQIBY ‘SAISBAU] UE 8| tiniepdsna WwiniobAioS «

HIOHLVILS TOHINOD

: (g) eped Lejixe uo auadsAONUL
oE;.ﬁ_.:up_nuE@%qu_&ﬁ_;.B_umqﬂ?ﬁwcsuuwcmﬁssu_s_&._..wﬁ&r._

LIVAIL TVOIDOTODA

. ~{g B ¥ Z 8nfly) weysAsooe jRinjeu
1 ayy ssjie Apee.f pue ‘uoymabisa saey Jao (e ino Buipmolo g spusis
simnacubw ssuep uuoy o) Apamb speeds Y -{F00Z 'jE 1o Yrumoyg)
sejs paqumistp Jego pue 'sAempeos Buoje ‘zeceid sijsem ‘spueps:

S8 yons siBlgey jo Aeues epim B SOZILOIOO whjepidsng winuebAjod

OLLVZINO'IOD

spee st upiA [
ogowend 1 ¢
rereH [

L W e

‘Bjge|ieAs Alusuno ese seifiatens jonucs
pajw|| PUB JNSIP SIOW JONUSD [BIIUBLISW Seew SjusiBes) awozuy pue
| weys sy jo Agoedeo aaneieuabas yBiH Josuo2 0} NoYP Bl pue uEssied
Ampewsaxe ese suoneindod wnuobijos peysiqeIsy [1sol) 18iy eyl Aq peyy ere
sued punaf esoqe Byl pue uoionpoide) JaYe esseuss sjueld laquaites
Aee to 1snbny a1\ uy Jemo)p sjueid paysigeiss  Bupeium-rean 1aye (W
1 se deep $v) sewoziy) punaiBiepun woJ) Bupds Apes u jeedde sjooys men

"W 012 o) 08| jo widap
® o} pue Ajei2e| W g ynoge o} dn peesds Asil welsAs BwoZW) aasuee Uy uoebedosd
1o sewozny jo uogessusBel sapemebea uo Aejos Aer suogendog esml Asen 8| sjued
S{BUI JO 8IUGMND00 BU] 'TANGRY AATBY 1) Woly Wsoxe pue ‘snopeoip Aouis ale siueld (g
+ 2nfi|4) spoiued peyouelg e Uo pue aym ysiuaasb are siomoly (v + sunbig) sdn peiod yum
BJEAO ApeCiq 'Bpim W2 Of 0F 2 Ag Bug) wo | noge A)jeuucu ale seaee ‘(g einbig) sepou

(1 aunbld) sevelg peyun ey} o saims

4B Ul SpaeMm SNDpss syl JO Sus ARUBLIND 5| PUB 'UDIIBANIND Wil pedeose
" U Ngeqy ywmosB snonue) sy jo esneceg '{G00Z 1@ 10 Aeweg) Aunjues
yriasleurt 818) AQ s81RIS PYUN BY) 0} peonponu Auenbesqns sem

J pug eBpey [RUSWIBLIC We §B GZ8| Ul 2d0INg 0} PRONDGILE Bem ‘Biey
1SE3-YINGS Jo 8ARBU B ‘sejoeds siy] “fewuesed Snoeseqiey 'BAISEALL

ue s| (peemown| eseusder) '9onz 3 'qelS wmepdsno wuobAog

ADO’L

npa‘ssewn-jossd

BREUED
*JAANOJAURA “/g-2Z2 dunp
ssaufuoy

32U3108 PIam
|BUOIIBUIBI] BGOT
699BE "ON 49150d

BU] IE UB[JOMS 618 PUR JNONS 'WIO0WS 'Mmoyoy ale swalg ybiey U wa pOE 160 MoJB tea glueid

LEIVIE HLAOMD

§8IUSI0S 109SU| PUB F[I0S “JUBld JO uatipedag
yiumoyg "o epueseld

saloadg aniseau| uy

ANNOUIDVY

aXiwmougd v 'S ‘N SHZL-£0010 1SIaLWY SHasnyYdessely [0 ANSIsaIln

: paamjouy asaueder jo soueoIUBIS pue salisiialoRIRY D

-77-




WL UOISTIOL BOOT ‘6-6 1900120 VESS-YSSO-VSY 30 Sunssiy remuny 1op sy 1w paussalyg

OCTT-STIT:0F
195 doa) “sarmeradw) Surseaiour o asuodsas ut ssesdivaq Fuidaan

10 WSIOGMau AeIpAYDTRD PUR PAMOID ‘0N0T ‘H ‘0% pue “ ‘Sueny
661 1-L6TT:EE ‘#oudtaguioy “sserdiuaq Surdsard

ur sANEPAYOYTED [EAISnAsTou pue Aienb (ensw o s199g)2 wepnnar
MM0I REET Y] FAUODS PUR “3 L SIAD[ ML ‘TRITUIAT “ A4S ‘UCH
LLG-OLYER f woady s3auoeid [emino Aq paousnyur sk sseaden(q
Lomuay o yored roumms "164] H'd 'USPAOUIA(T PUE g (] ‘SIARCT

sauIagRy

*BOUERIS]0]

5218 JSUUns 21qe1daooe 10] ALL N MO \Im ssexthuaq Furdoar
UTBIUIELE 81 13N3q ST ‘syue]d sSRISJIM JO WSIURYOIT IPUBIA[O}
SSQI1S 2] 10] JCIBOIPUIL £33 YL JO JUA STIUNUOI DNLL'SY 4

‘sjuaenadxa Ino Ut uolezIfnIag
N 10 10aj32 2y 0} pated o §¢ JueolfiuSs 10U sem 5]001S pue §1001
sseidjuaq Sutdsals 410q J0 JUHUOD NI, U0 I JO 20UIN[FUL YT L

e N Y8y o) paredwed el N SNeIpou pue

MOT 01 35u0ds23 LI PAAIRSGO DN, JO S[2A2[ PASEAIDUT )M ‘51001 PUE
stooys sserfiuaq Furdeard Jo JusIuod DN pRousnfyur Apuestjudis
ONEBZ(NIR] N ‘S1uamuadya maquens imold pue platy qioq uf <

TOISN[IU0)) pue AIBLIINS

‘520 JOLI9 PICPUEIS Wi pAUasad axe e -vonipuod u2pid Sumnd 1apun
Aunpenb 3107 sseifiueq Suidaass Jo sadueys muosees wo I Jo 103y L 91

T SHLNOD W
130 38 any 10t NOT AVY R 14¥
= ' s
i
()
! £
i PR
E
PALECTIY | ¢ ES
v L
.
14
2
M ’ -5
BLCR BEOTT L YNM
a8'LL ETEIl AL, 1OGIA
00y spooyg juIEyed |,

600 T J 1B $39UAIIHIP UL 1uBIS HBOIPUT UWNOD
AUWILS 3Y) WTIITA SIARI] WUBIRYFN(T UALDYan 1, JOYT P Of 51001 PUR §100US
sseediuag Jurdaand Jo (1anvw £xp $/3U) Wwaad DL USTL O LA 7 Jarl,

qL8L Qg N USIH
v gcy BHRIT N 31%13po]
q8°08 qe L'F1T N 407
Sjooy S1004$ JEUINYEIT T,

SO0 S d T8 $20UBIRITP LURAIIGELS A1R0IPUL LWM0Y JUTRS
) UM 19012 TUDIRYJT TUSUNESN F1 FOITE P OF S1004 puT 5100YS SSLIBUaq
SBurdoaro jo (xenew A1p 8/3uE) WO DN WO UONEZIIURY N JO 1994)F 1 B1qeL

VA

10JBINSAY] IM0IL) JUEL] B pu uonuza g uadoay Aq paouanpy] se ssersiuag sudasay jo JuaorHie aeapiyoqas))

nuaunradya requeys Ymoad sepun sioerd ssexfwag
Furdoasa parean g1, ul weunean g1, aize skep of raudny Apuesyiusis
alam 51001 pure s100Us ssexfiuaq Furdaard Poq Jo 1uajued NI <

) ‘s100ys sse1diuaq Furdaaid Jo 1uaued

JNLL U0 g1 JO asusnjjur mesfis ou sem 210t g ‘{1eak /N

Y 72 z7) uoneaydde N 2JEI2pOU [IlA PIAISSAC SEAM JUMUOD

DN 1213y pue ‘sj00ys sseifiueq Buidaad Jo wumnoes DN pRauangm
AnueouSS VONEZIIISL N ‘Muswyadys raquieyd 1moId oyl u) e

Uaseas
a1 mnoyfFnonp wawgadxa pary ul UEDIFTUSTs 10U alam $1001 §SEIFIUeg
Fuidazo Jo JUANTOd HNL U0 T, PUB UCTIEZITLIAE N JO 102 ¢

‘uanrnadxe preiy aqy ur (2eadyeysN 3y £o'g 1) voneondde
N MO[ YIEAs PAAIISQO SEA WRUOD DN 19GBTY pue ‘10018 $sTrdiuag
Fuidaals Jo U200 JN, Paoudaul APUEsyIuss UONeZILR] N o

*§103J8 UTeTU ay) o Furproaoe pajuasaid ore synsal os ‘uonesdde
4L pre A1e1 uaB0n Ty a1 HONIBINUT JUBILIUFIS OU $eM AU ] o

UOISSNISIP pue Shnsay

Th 85 DWW AND AYW WY

; 150 JE AN UT AN AVIC WY

fuageus 294 s 31

L g N

g kg B} DN

Ao smsduse Bupdsass yo joapuas
ML revrwas 4o BopERRL N I £ R

oos pngtiug Fidaess 3o framos
DN (UOSe 3 U BRI N3 153RE F B

T
L0 g5 B TIE RAT OLFW WY 100 e v TNl

NN AYM wav
. w”
. v
o
#
ey Y
2. mess - 56

no0T M A Bindasrs
19 ANe7 DN eIBETaE e 71 Jo g 1R

Franwa dap b s L

s cevaiuag Smdanza
o w3jons N1 reeseas o A1, jo (9ET 2 R

s00>4
1591 (ST oY1 £Q pareaedas 213m SROUIAJIP JUBIJUSIS 2IEM1JOS
walsds $y'S A JUIsn QIUBLIRA JO SISA[BUE AQ pauruLI)ap

aram suonoraur Futpuedsanos pue ‘g1 ‘uafontu Jo $13)0 Ay

"SISATROE DN

10] wauwearn 41, 122 p O PUB ‘ST ‘g PRIdAf[os ram sajdues
1004s pue 100¥ pue uF1sep 10]d-1mds v ur pofueLe seam Joswadys
3y, "(eqy TR 8Y [ () OF ¥XEW owrld) g1, 3o vonzandde as03aq
IUOW UQ JOJ Y2am OB UI IAZI[1I9] A[QN[0s 131em Fuisn Aq
Apyeam (woneordde /ey N 3Y 1577 pue ‘pg'0 *L570) pA[dde arom
N mo, S[2A3] 23141 “fIm0IT SSRIFHING IADIT JO ILOIY AUC J31TY

(1.8 o jow g7 1S 21yMm Juaasazon() sapun pousdoond
qZ1 yivm armjeradura) Weisuod 7,07 18 pIUreiuieu sem
Isquieyd YImo3 st (A/ 1ip) X1 [IOS PUB PURS ® Yim PI[[Y

(@ Buay wo 7 Jepwep wa ¢'g) saquiAtod ot paserd a1am s3nig
2218 Futnind paseq pues pjo-14-f & WO pa1a[[02 a1om s3npd
ssea3iuaq Burdasid $3010UUay, URMLIAEXe JAqUIBGD YIMoLs)

"pogiaw

JLIAWUOI0 ¥ FUrSn JUAued DN J0] PIZAIEUR PUE SEAISIUL P G
1 307 oRa WOI] Palse[loo alem sedwes woys pue Jooy (By/ TR
Y -0} 1s0doyy o) [udy wouy suonearrdde sang) w parpdde sem
(xxepy owud) gL PUE ‘13qoiag) 01 Aepy woly Afuow pandde sem
uadonN sueneorda moj yua ([, Inofilm pue ) jo1d-qus
ous se g [ pue (yeadey N Y 9€ 08 pUE ‘L7z 697 e1) 101 upew
21p se vonezuay uodoniy itv ‘uSisap woid ds v se pedueLe
sEm JURmTIadyd 21, ‘uaard Junind poseq pues plo-IA-¢ U0 9Kz
Io Bunds agy ut parEnIuT sem Apms pray a1, Huaunaadxa pagy

SPOUIIJA PUE S[BLIAIEA

(sso1duuag "Ad)

sseasiuag Surdasio jo Jumonmred DN}, U0 91, PUR UOYEZI[NIA]

N 031035132 Sy sUuISiap 01 sem ApTs siy Jo sanaalqo sy,
anafq

k1

“sse1diraq Smdsald Jo uonngLIsip
DN uo (1) swoiepndal yimord yrepd pue Aoy N 3o §199358
SATIORISIUL ALY} U0 A[R[IRAL ST UOHRULIOJUT PAITWI] “IIAIMON
"AJ, 3o uonear[dde Fuimorof (T psafiucjors siso48y) sseigiuaq
Suidoars ur sMEIPATOQITD 2qNj0s 1211 JO S[3A3] paseaInul
pauodal (8661) B 19 WRH "ssans Jo sadAl snonea repun
sossersjm Souedard 10] [eMNWAYS PAZITNN ATAPLM JSOUT A1) US2G
SEY 1011q1YUT p1oe 213qqrd e (9L) 1Auie-ordexautt ], sasseABIT]
UOSEDS-[00D U 3JUBIA[O) $53LI§ ©) 23811 L2y s Jurpodwt 9q Ketn
suoneardde uadomu Furmol[o} s[aaa] A2PLUYCqIBD UT ULONINPIY
*51018[NF31 yimosd werd jo uctieordde pur vonezInIs} wadoiu
se 1ons ‘saonaead wwawaFeartu ssexSn Juaiagyp Aq pasuanjyut
30 ABur Uauoa DN ‘UouLLgIng o0z ‘oen pue Sueny ¢1a61
‘UAPAOUTI(] PUT SIAB() SUONIPUCD §§31l$ 19pUn aouewicuad 1ey)
2]E101D SI00YS PUE UAOID *§1001 SSBIFIM 0] DN Jo Sumopireg
"SUONIPUOD [FIVAUIUOIATS PUR ssonoeld juawaFeurur o1 sasuodsal
JeorForetsAyd pue HCTEOOISUEL J]B[IWISSE JO IOIBIIPUT I]QENIEA
€3I SaSSRIILM UI (JNL) S2IBIPAYOQIED [RISLISUOU [B10],

wonsnpesuy

YWY *S1ISNYIRSSE[Y JO NSTALUY *SAOUIDEG JIISU] PUE [10§ JUe|g

RISOIR( A pue lmasoygf ) °g raeaeg (q

waunaedagg

-TR-



