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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 2010. This information is our annual summary of ongoing field research
in Turfgrass 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 does 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

Prof. Prasanta C. Bhowmik
Amherst, MA
December 31, 2010



MASSACHUSETTS
TURFGRASS WEED SCIENCE RESEARCH - 2010

Weed management research in turfgrass environments was conducted by Prof. Prasanta C.
Bhowmik at the Joseph Troll Turfgrass Research Center, South Deerfield, MA. In addition,
some of the trials were conducted at various golf courses.

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 turfgrass weed
science projects in 2010.

BASF
DuPont Chemical Company

Appreciation is also extended to others who provided seeds, supplies, equipments, and/or
services for these studies. Special thanks to Michael Barton and his staff for their collaboration
for field trials at the Burning Tree Country Club golf course. Also, thanks to Thom Griffin for
his cooperation and help for the entire season at the Joseph Troll Turfgrass Research Center,
South Deerfield, MA.
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2010 TURFGRASS RESEARCH PROJECTS

Turfgrass Environments

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

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 New England.

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.

Biology and management of moss: Several trials on controlling garden moss were conducted in
2009. Other research is underway to document 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.

Non Turfgrass - Research Projects

Ecological study of chiraito (Swertia chirayita): This research aims to study the ecophysiology of
chirayita 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.
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TURFGRASS
DATA COLLECTION METHODS

I. Weed Control Studies. Visual ratings were estimated on weed conirol 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.

I1. Tolerance Studies

PERCENT TURFGRASS 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.

ITI. Growth Regulator Studies
Various methods were used to determine the effectiveness of 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)

iv
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What’s New in Broadleaf Weed Control

Prasanta C. Bhowmik
Department of Plant, Soil, and Insect Sciences, University of Massachusetts, Amherst,
MA

Weeds invade cool-season turfgrass environments such as bentgrass, Kentucky
bluegrass, perennial ryegrass, tall fescue, and other mixed species areas, and they
persist under various management conditions. Weed control is the cornerstone of most
turfgrass and landscape management programs. Producing a dense, healthy stand of
turfgrass is one way to suppress annual and some perennial weeds. The proper mowing
height and frequency, fertilization and irrigation are part of the management program that
should be practiced throughout the growing season.

Regardless of the type of turfgrass you manage, it is important to understand weed control
principles, so that the decisions you make are economical, environmentally sound and
produce good results. Turfgrass managers should be familiar with the following steps for a
successful weed control program: (a) Knowing the specific weed problems: (grass vs
broadleaf weeds), life cycle of the weeds (annual v/s perennial), (b) Selection of the right
herbicide: in relation to effective weed control and turfgrass tolerance.

Some of the common broadleaf weeds are heal-all, common speedwell, shepherd’s purse,
black medic, white clover, ground ivy, dandelion, prostrate knotweed, plantain(s),
hawkweed(s), henbit, yellow wood sorrel, red sorrel, mouse-ear chick weed, common
chickweed, spurge(s), violet, and others (see the following pages). The management of
these weeds can be challenging because of the weed complex that occurs. A
successful integrated weed management program incorporates both cultural practices
{(mowing height, frequency of irrigation and fertilization) and various chemical control
strategies. Cutting height has a significant effect on weed invasicn and its establishment
under varied conditions. Higher the cutting height, lower the incidence of many weed
species.

Postemergence control of broadleaf weeds is a common practice especially it is
important under IPM programs. Postemergence treatments are desirable in early spring
or early fall for broadleaf weeds. The timing of postemergence application in relation to
weed growth stage is very important in effective weed control. Products such as
Confront, Millenium Ulfra, PowerZone, TZONE, SpeedZone, Spotlight, Trimec Classic,
and TurflonD are recommended for effective postemergence control of the above-
mentioned broadleaf species.

Presented af the University of Massachusetts Turf Research Field Day, Wednesday, June
16, 2010
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Formulations of these products are as important as the timing of application in controlling
these species. Ester and amine formulations have different activity due to different
properties in controlling various weeds. Amines are soluble in water; esters are oil soluble.
Esters are generally better herbicides than the corresponding amine product. Esters tend
to penetrate into the leaf more effectively than do amines. The reason that esters are not
used exclusively is that they are slightly volatile. This volatility can result in non-target
injury to susceptible plants in the landscape. Amines are non-volatile but not as effective
as the esters. Thus, you may use an amine to avoid the risk of injury that comes when you
use an ester. Amines should always be used in the spring when plant material is breaking
dormancy, actively growing, and very susceptible to these broadleaf herbicides. Esters
can be used in the summer when weeds are starting to harden off and are less susceptible
to the herbicide and in the fall when non-target plants are hardening off for the winter and
are much less susceptible to injury from volatile broadleaf herbicides.

Some of these compounds will be included in research trials. Effectiveness of these
compounds will be discussed at the Field Day.



2010 Turfgrass Field Day Handout

Prof. Bhowmik

Commonly Used Postemergence Broadleaf Weed Control Products

Trade names

Common names

Comments

Many 2,4-D Old product for BL weed control

Many MCPP Old product for BL weed control

Vanquish, Banvel Dicamba Old product for BL weed control

Many Dichloroprop Old product for BL weed contro}

Dismiss Sulfentrazone Fast acting

Imprelis Aminoclyclopyrachlor New product

Kixor Saflufenacil New product

Lontrel Clopyralid Excellent on legume species

Quicksilver Carfentrazone Fast acting

Spotlight Fluroxypyr Target: BL weeds. Not for bentgrass greens or tees
Pyraflufen-ethyl New product, fast acting

Turflon Triclopyr Excelient on clover, black medic, ground ivy, violet,

plantains, docks, yarrow

Combination Products

Confront Clopyralid + triclopyr Excellent on clover, dandelion, hawkweed, ground
ivy, plantains, speedwell, woed sorrel, chickweed

TurflonD 2,4-D + triclopyr Good activity on ground ivy, violet

Escalade 2 2,4-D + fluroxypyr + Good for tough-to-control weeds: violet, ground ivy,

Dicamba

black medic, oxalis, clover, spurge and speed wells.
Excellent on button weed

Momentum Force

2,4-D + MCPA + dicamba

Target: BL weed species

Millenium Ultra

2,4-D + clopyralid + dicamba

Excellent on clover, dandelion, plantains,
chickweed, oxalis, thistle. Do not use on bentgrass
tees and greens

Q4 Quinclorac + sulfentrazone Fast acting. Good on grass and BL weeds.
+ 2.4-D + dicamba Dandelion, clover, plantains, hawkweeds, poison ivy
Q4 Plus Quinclorac + sulfentrazone | Fast acting. Good on grass and BL weeds.
+ 2,4-D + dicamba Dandelion, clover, plantains, hawkweeds, poison ivy
TZone Triclopyr + sulfentrazone + Fast acting. Good for tough-to-control weeds: violet,
2,4-D + dicamba ground ivy, black medic, oxalis, clover, spurge and
speed wells. Only for bentgrass fairways
SpeedZone 2,4-D + carfentrazone + Fast acting. BL weeds
MCPP + dicamba
4 Speed 2,4-D + Mecoprop + New product
dicamba + pyraflufen-ethyl
4 Speed XT 2,4-D + triclopyr + dicamba New product. Good on viclets, ground ivy, plantains,
+ pyraflufen-ethyl clover, dandelion
Trimec Bent 2,4-D + MCPA + dicamba BL weed control options for bentgrass greens,

{ees, fairways and aprons

Trimec Classic

2.4-D + MCPP + dicamba

Old competitive product




Common Broadleaf Weeds

In Cool-Season Turfgrass Systems

Common Name

Scientific Name

Annuals

Carpetweed Mollugo verticilata
Common Chickweed Stellaria media
Henbit Lamium amplexicaule

Prostrate Knotweed

Polygonum aviculare

Commaon FPurslane

Portulac oleracea

Field speedwell

Veronica agrestis

Prostrate Spurge

Euphorbia maculata

Shepherd’s purse

Capsella bursa-pastoris

Perennials

Mouseear Chickweed Cerestium vulgatum
White Clover Trifolium repens
Common Dandelion Taraxcum officinale
Curley Dack Rumex crispus

Wild Garlic Allium vineale

Hawkweed (Orange/Yellow)

Hieracleum spp.

Heal All

Prunella vulgatis

Ground lvy Glechoma hederacea
Poison lvy Rhus radicans
Black Medic Medicago lupina

Broadleaf Plantain

Plantago major

Buckhorn Plantain

Plantago lanceolata

Common Speedwell

Veronica officinalis

Slender Speedwell

Veronica filliformis

Red Sarrel Rumex acetosella
Canada Thistle Cirsium arvense
Violet Viola arvensis
Yarrow Achillea millefolium

Yellow Wood Sorrel

Oxalia stricta




Jan-20-11 {(1051TG1A) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFICACY OF ADJUVANTS ON THE PERFORMANCE OF DRIVE XLR8 AND ONETIME IN LARGE CRABGRASS
CONTROL

Trial ID: 1051TG1A Protocol ID: 1051TG1
Location: TRC-SDF Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK

Sponsor Contact;

General Trial Information
Study Director: Dr. Prasanta C. Bhowmik  Title: Professor
Investigator: P. C. Bhowmik and K. Miller

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts-Amherst
Investigator: P. C. Bhowmik and K. Miller
Location: Joe Troll Turf Research Center, South Deerfield, MA

| Crop Description
i Crop 1: TURF Kentucky bluegrass

Pest Description
Pest 1 Type: W Code: DIGSA Digitaria sanguinalis
Common Name: Large crabgrass

Site and Design
Plot Width, Unit: 3.5FT Site Type: TURREE turf - research
Plot Length, Unit: 10 FT
Piot Area, Unit: 35 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)
Untreated Arrangement: INCLUDED single control randomized in each block

Application Description

A
Application Date: Jun-8-10
i|'Time of Day: 10:00 AM

|Application Method: SPRAY
Application Timing: \EAPOWE
{/Application Placement: 'BROFOL
|Air Temperature, Unit: 744 F

% Relative Humidity: [21.9
Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: |68.0 F

% Cloud Cover: 0

Crop Stage At Each Application
A

Crop 1 Code, BBCH Scale: TURF

_ Pest Stage At Each Application L

A

Pest 1 Code, Type, Scale: DIGSA W 5
Stage Majority, Percent: 90




Jan-20-11 (1051TG1A)

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

CONTROL

Trial ID: 1051TG1A
l.ocation: TRC-SDF
Project ID; 0903TG3

EFFICACY OF ADJUVANTS ON THE PERFORMANCE CF DRIVE XLR8 AND ONETIME IN LARGE CRABGRASS

Protocol ID: 1051TG1
Study Director: Prof. P. C. Bhowmik
investigator: PRASANTA C. BHOWMIK
Sponsor Contact;

Application Equipment

A
Appl. Equipment: BACKPACK
Equipment Type: SPRBAC
Operating Pressure, Unit: |22
Nozzle Type: TEEJET
‘Nozzle Size: 1104 VS
Nozzle Spacing, Unit: 20 IN
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456
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Jan-20-11 (1051TG1A)

ACV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

CONTROL

Trial ID: 1051TG1A
Location: TRC-SDF
Project ID;: 0903TG3

Protocol ID: 1051TG1
Study Director: Prof. P. C. Bhowmik

Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

EFFICACY OF ADJUVANTS ON THE PERFORMANCE OF DRIVE XLR8 AND ONETIME IN LARGE CRABGRASS

Pest Type W Weed W Weed W Weed W Weed:
Pest Code DIGSA DIGSA DIGSA DIGSA
IPest Scientific Name Digitaria sang>| Digitaria sang>| Digitaria sang>| Digitaria sang>
Pest Name Large crabgrass| Large crabgrass| Large crabgrass| Large crabgrass
Rating Date Jun-14-10 Jun-21-10 Jul-12-10 Jul-23-10
Rating Type CONTROL CONTROL CONTROL CONTROL
Rating Unit % Yo % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 6 6 13 13 34 34 45 45
Trt-Eval Interval 6 DA-A 13 DA-A 21 DA-A 34 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4
 1ONETIME 1.5 0z/1000 ft2 827a | 9.T7a 793a ~79.3a

2 ONETIME 1.5 0z/1000 ft2 99.3a 993 a 88.7a 98.7a
| CoC 1% viv

3DRIVEXLR8 1.5 0z/1000 ft2 86.0a 96.7 a 84.3a 84.3a

4 DRIVE XLR8 1.5 0z/1000 ft2 993a 100.0 a 97.0a 970a

coc 0.25 % viv .

_ 5TZONE 1.5 fl 02/1000 ft2 33.3b 46.7 b 21.7b 21.75b

8 UNTREATED CHECK 0.0c 00c 0.0b 0.0hb B
LSD (P=.05) 20.21 15.26 22.76 22.76
Standard Deviation 11.11 8.39 12.51 12.51
cv 16.64 11.59 19.7 197
Bartlett's X2 14,508 7.689 16.289 16.289
P(Bartlett's X2} 0.006¥ 0.053 0.003* 0.0037
Replicate F 1.038 0.346 2475 2475
Replicate Prob{F) 0.3891 0.7153 0.1339 0.1339
Treatment F 40.444 71.186 33.823 33.823
Treatment Prob(F) 0.0001 0.0001 0.0001 0.0001

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

Mean comparisons performed only when AOV Treatment P(F} is significant at mean comparison OSL.

Pest Type

W, Weed, G-BYRW?7, G-WedStg = Weed or volunteer crop

Pest Code

DIGSA, Digitaria sanguinalis, = US

Rating Unit
% = percent
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Jan-21-11 {1051TG1B) Site Description Page 1 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF DRIVE XLR8 AND OTHER PRODUCTS IN BROADLEAF WEED CONTROL

Trial ID: 1051TG1B Protocol 1D: 1051TG1
Location: TRC-SDF Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

General Trial Information
Study Director: Dr. Prasanta C. Bhowmik Title: Prafessor
Investigator: P. C. Bhowmik and K. Miller

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts-Amherst
Investigator: P. C. Bhowmik and K. Miller
Location: Joe Troll Turf Research Center, South Deerfield, MA

Crop Description
| Crop 1: TURF Kentucky bluegrass

? Pest Description
Pest 1 Type: W Code: DIGSA Digitaria sanguinalis
Common Name: Large crabgrass

Site and Design
Plot Width, Unit: 3.5FT Site Type: TURREE turf - research
Plot Length, Unit: 10 FT
Plot Area, Unit: 35 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)
Untreated Arrangement: INCLUDED single contral randomized in each block

Appiication Description

A
Application Date: Jun-8-10
Time of Day: 10:00 AM
|| Application Method: :SPRAY
| Application Timing:  EAPOWE

i|Application Placement: {BROFOL
Air Temperature, Unit: |744F

% Relative Humidity: |[21.9
Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: |68.0 F

% Cloud Cover: [0

Crop Stage At Each Application
A

Crop 1 Code, BBCH Scale: TURF \

Pest Stage At Each Application 1 !
A |

Pest 1 Code, Type, Scale: DIGSA W
Stage Majority, Percent: |90




Jan-21-11 (1051TG1B) Site Description Page 2 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF DRIVE XLR8 AND QTHER PRODUCTS IN BROADLEAF WEED CONTROL

Trial ID: 1051TG1B Protocol ID: 10517G1
Location: TRC-SDF Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

[ Application Equipment

H A
Appl. Equipment: BACKPACK
Equipment Type: SPRBAC
|Operating Pressure, Unit: 22
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
|Nozzle Spacing, Unit: 20 IN
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456 ;

-10-



Jan-21-11 (1051TG1B) AOV Means Table Page 3 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF DRIVE XLR8 AND OTHER PRODUCTS IN BROADLEAF WEED CONTROL
Trial ID: 1051TG1B Protocol ID: 1051TG1
Location: TRC-SDF Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigaior: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code TRFRE STEME DIGSA
Pest Scientific Name Trifolium repe> Stellaria media| Digitaria sang>
Pest Name White clover| Common chickwe>| Large crabgrass
Rating Date Jun-21-10 Jun-21-10 Jun-21-10
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % %
Number of Subsamples 1 1 1
‘Days After First/Last Applic. 13 13 13 13 13 13
Trt-Eval Interval 6 DA-A 13 DA-A 34 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 4
_1ONETIME 1.5 0z/1000 ft2 94.3a ~ 927a 87.7a N
2 ONETIME 1.5 0z/1000 fi2 95.0a 98.3a 96.0 a
COoC 1% viv )
~ 3DRIVEXLR8 1.5 0z/1000 ft2 90.0a | 953a 92.7a
" 4 DRIVE XLR8 1.5 02/1000 ft2 917a 86.7 a 88.3a
CoC 0.25 % viv
5 TZONE ) 1.5 fl 0z/1000 ft2 89.3a | 86.0a 267b
8 UNTREATED CHECK 0.0b 0.0b 0.0b
'LSD {P=.05) 11.31 13.90 37.21
Standard Deviation 6.22 7.64 20.48
CvV 8.1 9.99 31.386
Bartlett's X2 4677 3.837 16.925
P{Bartlett's X2) 0.197 0.428 0.002%
Replicate F 0.329 0.009 0.562
Replicate Prob(F) 0.7271 0.9915 0.5872
Treatment F 110.037 73.384 12.157
Treatment Prob(F) 0.0001 0.0001 0.0005
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Cade
TRFRE, Trifolium repens, = US
STEME, Stellaria media, = US
DIGSA, Digitaria sanguinalis, = US

Rating Unit
| % = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AQV Tre’ -} is significant at mean comparison OSL.



Jan-21-11 (1051TG1B)

Site Description Page 2 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

P

L

PERFORMANCE OF DRIVE XLR8 AND OTHER PRODUCTS IN BROADLEAF WEED CONTROL

Trial 1D: 1051TG1B Protocel ID: 1051TGA
Location; TRC-SDF Study Director: Prof. P. C. Bhowmik
roject ID: 0803TG3 investigalor: PRASANTA C. BHOWMIK

Sponsor Contact;

_12-



Jan-20-11 (1053TG3) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS

Trial ID: 1053TG3 Protocol ID: 1053TG3
Location: TRC-SDF Study Director: Prof. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact: !

General Trial Information
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik and T. Griffin

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P, C. Bhowmik and T. Griffin
Location: Joe Troll Turf Research Center, Scuth Deerfield, MA

; Site and Design
Plot Width, Unit: 3.5FT

Plot Length, Unit: 10 FT
Plot Area, Unit; 35 FT2

Replications: 4 Study Design: RACOBL Randomized Complete Block (RCB})
Application Description
A
Application Date: ‘ May-28-10
Time of Day: Noon

Application Method: SPRAY
Application Timing: POSPOS
|Air Temperature, Unit: i80.6 F
Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: |86.0 F

% Cloud Cover: 5

Applicétion Equipment

A

Appl. Equipment: BACKPACK

Equipment Type: 'SPRBAC

Operating Pressure, Unit; 22 3
[|Nozzle Type: TEEJET
INozzle Size: 1104 vS

Nozzle Spacing, Unit: 20 IN

‘Spray Volume, Unit: 50 gallac

Mix Size, Unit: 0.608

-13-



Jan-31-11 (1053TG3)

AOV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

Protocol ID:
Study Director:

Trial ID: 1053TG3
Location;: TRC-SDF

1053TG3
Prof. Bhowmik

BROADIEAF WEED CONTROL IN COOL-SEASON TURFGRASS

Means followed by same letter do not significantly differ (P=. ~

) dent-Newman-Keuls)

Project |ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code TRIFE TRIFE TRIFE
iPest Scientific Name Trifolium repen| Trifolium repen| Trifolium repen
Pest Name White Clover| White Clover] White Clover
Rating Date Jun-1-10 Jun-7-10 Jun-14-10
Rating Type CONTROCL CONTROL CONTROL
Rating Unit Percent Percent Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 4 4 10 10 17 17
Trt-Eval Interval 8 DA-A 8 DA-A 10 DA-A
Trt Treatment Rate
[INo. Name Rate Unit 1 2 5
| 1IMPRELIS - 112 3.01l ozfa 325b 920a 803 a
. 2IMPRELIS-112 4.5 floz/a 400b 97.8 a 800a |
- 3IMPRELIS - 112 6.0 fl oz/a 36.3b g97.8a 838 a -
4 TRIMEC BENT 4.0 pt/a 263b 85.0 a 700a
5ESCALADE2 ~ 3.0pta 288b 90.0 a 738 a
~ 6DPX-MAT28-138  150.0Ib/a 275b 89.5a __708a
7 DPX-MAT28-138 200.0 Ib/a 263b 925a 745a
8 DPX-MAT28-131 150.0 Ib/a 238b 91.3a ~ 745a
- 9 DPX-MAT28-131 200.0 Ib/a 23.8b 92.5a 738a
10 MOMENTUM FORCE 156.8 Ib/a 213b 90.8 a 60.3a
11 UNTREATED CHECK 0.0¢ 00c 00b
i 12 TRIMEC-CLASSIC 4.0 ptfa 62.5a 62.5b 82.5a
LSD (P=.05) 11.55 14.05 2544
Standard Deviation 8.00 9.73 17.62
CvV 27.53 11.9 25.66
Bartlett's X2 11.466 16.199 5.579
P(Bartlett's X2) 0.245 0.094 0.849
Replicate F 0.225 1.381 26.300
Replicate Prob(F) 0.8783 0.2656 0.0001
Treatment F 12.958 31.537 6.553
Treatment Prob{F) 0.0001 0.0001 0.0001
Pest Type
W, Weed, G-BYRW?7, G-WedStg = Weed or volunteer crop
Rating Unit
. Percent = percent )
14

Mean comparisons performed only when AQV Treatment P(i-) 1s significant at mean comparison OSL.



Jan-31-11 (1053T7G3)

ACV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 1353TG3
Location; TRC-SDF

Protocol 1D:
Study Director:

1053T7G3
Prof. Bhowmik

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS

Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
_I;'est Type W Weed W Weed W Weed
Pest Code TRIFE TRIFE TRIFE
Pest Scientific Name Trifolium repen| Trifolium repen| Trifolium repen
Pest Name White Clover| White Clover] White Clover
Rating Date Jun-21-10 Jun-28-10 Jul-29-10
Rating Type CONTROL CONTROL CONTROL
Rafing Unit Percent Percent %
Number of Subsamples 1 1 1
Days After First/Last Applic. 24 24 31 31 62 62
Trt-Eval Interval 17 DA-A 31 DA-A 62 DA-A
Trt Treatment Rate
‘No. Name Rate Unit 8 12 16
1 IMPRELIS - 112 ~3.0floz/fa| 100.0a 100.0 a 100.0a |
gfIMPREL_IS IS - 11: 12_ ~ 45flozfa] 963a 96.3 a 96.3a
~ 3IMPRELIS-112  6.0ftoz/a 88.8 a 88.8 a ~ 88.8a
4 TRIMEC BENT 4.0 pt/a ~983a 98.3 a 983a |
5 ESCALADE 2 3.0 ptla 99.0a 99.0a 99.0 a
6 DPX-MAT28-138 150.0 lb/a 100.0 a 100.0 a 100.0a
7 DPX-MAT28-138 200.01b/a 98.8a 98.8 a 98.8 a
8 DPX-MAT28-131 150.0 Ib/a 100.0 a 100.0 a 100.0a |
9 DPX-MAT28-131 ~ 200.0Ib/a 95.0 a 95.0a _950a
£10 MOIVI__EI_\!TUNI FORCE 156.8 ibla 99.5a 99.5a 99.5 a |
' 'I1 UNTREATED CHECK 00b 0.0b 0.0 t} ]
12 TRIMEC-CLASSIC 4.0 pt/a 958a 95.8 a 958a
LSD (P=.05) 8.11 8.11 8.11
Standard Deviation 5.62 562 5.62
cv 6.29 6.29 6.29
Bartletl's X2 29.256 29.256 29.256
P{Bartlett's X2) 0.001* 0.001* 0.001*
Replicate F 1.546 1.546 1.5486
Replicate Prob{F) 0.2211 0.2211 0.2211
Treatment F 101.582 101.582 101.582
Treatment Prob(F) 0.0001 0.0001 0.0001
Pest Type _
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Rating Unit
I Percent = percent ‘
- % = percent
-15-

Means followed by same letter do not significantly differ {F=.u, Student-Newman-Keuis)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.




Jan-31-11 (1053TG3)

AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 1053TG3
Location: TRC-SDF
Project ID:

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS

Protocol 1D: 1053TG3

Study Director: Prof. Bhowmik

Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

V!E’est Type W Weed W Weed W Weed
Pest Code CERVU CERVU CERVU
Pest Scientific Name Cerastium font>| Cerastium font>| Cerastium font>
Pest Name Mouse-ear chic>| Mouse-ear chic>| Mouse-ear chic>
Rating Date Jun-7-10 Jun-14-10 Jun-21-10
Rating Type CONTROL CONTROL CONTROL
Rafing Unit Percent Percent Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 10 10 17 17 24 24
Trt-Eval Interval 8 DA-A 10 DA-A 17 DA-A
Trt Treatment Rate
No. Name Rate Unit 3 6 g
_1 IMPRELIS - 112 3.0fl Qz_.f'a 92.0a 97.0 a 100.0 a
2 IMPRELIS - 112 451l oz/a 970a 98.3 a 963a |
3 IMPRELIS - 112 6.0floz/a| 978a 97.0a 938a
4 TRIMEC BENT 4.0 pt/a 875a 900a 99.0a
_ 5 ESCALADE 2 3.0 pt/a 90.3a 895a 99.5a
6 DPX-MAT28-138 150.0 Ib/fa 958a 958a 100.0 a
7 DPX-MATZ28-138 200.0 Ib/a 940a 86.5a 995a
8 DPX-MAT28-131 150.0 Ib/a 93.3a 978a 100.0 a )
9 DPX-MAT28-131 2000Ilb/a | 93.3a _978a 975a
10 MOMENTUM FORCE 156.8 Ib/a 90.8a 808 a 99.5a
11 UNTREATED CHECK 0.0c 00b 0.0b
12 TRIMEC-CLASSIC 4.0 pl/a 70.0b 81.3a 858 a
LSD {P=.05) 12.32 16.01 571
Standard Deviation 8.53 11.09 3.95
ICV 10.22 13.03 4,39
Bartlett's X2 13.508 59.174 29.469
P(Barilett's X2) 0.197 0.001* 0.001*
Replicate F 1.170 ¢.311 1.420
Replicate Prob(F) 0.3361 0.8172 0.2545
Treatment F 40 848 24.660 206.966
Treatment Prob({F) 0.0001 0.0001 0.0001
Pest Type )

Pest Code

:Rating Unit
| Percent = percent

CERVU, Cerastium fontanum vulgare,

=Us

W, Weed, G-BYRW7, G-WedSig = Weed or volunieer crop

Means followed by same letter do not significantly differ {P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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Jan-31-11 {(1053TG3)

AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

. % = percent

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS
Triat ID: 1053TG3 Protocol 1D: 1053TG3
Location: TRC-SDF Study Director: Prof. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed
Pest Code CERVU CERVU
Pest Scientific Name Cerastium font>| Cerastium font>
Pest Name Mouse-ear chic>| Mouse-ear chic>
Rating Date Jun-28-10 Jul-29-10
Rating Type CONTROL CONTROL|
Rating Unit Percent %
Number of Subsamples 1 1
Days After First/Last Applic. 31 31 62 62
Trt-Eval Interval 31 DA-A 62 DA-A
Trt Treatment Rate
No. Name Rate Unit 13 17
1IMPRELIS-112 - 3.0ftoz/a|] 100.0a 1000 a
- 2IMPRELIS - 112 4.5fl oz/a 96.3 a 963 a
3 IMPRELIS - 112 6.0 fl oz/a 938a 93.8a
__ATRIMECBENT ~ _ 40pta 99.0a 99.0a
 SESCALADEZ ~ 3.0 plia 99.5a 99.5a
6 DPX-MAT28-138  150.0 Ib/a 100.0 a 100.0a
7 DPX-MAT28-138 200.0 Ib/a 99.5a 99.5a
8 DPX-MAT28-131 150.01b/a | 100.0a 100.0 a
9 DPX-MAT28-131 200.0 Ibfa 975a G7.5a
10 MOMENTUM FORCE 156.8 Ib/a 98.5a 89.5a
11 UNTREATED CHECK 0.0b 0.0b
12 TRIMEC-CLASSIC 4.0 pt/a 958a 958a
LSD {P=.05) 5.71 5.71
Standard Deviation 3.95 3.95
Ccv 4.39 4.39
Bartlett's X2 29.469 29.469
P(Bartlett's X2) 0.001~ 0.0017
Replicate F 1.420 1.420
Replicate Prob(F) 0.2545 0.2545
Treatment F 206.966 206.966
Treatment Prob(F) 0.0001 0.0001
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Code
CERVU, Cerastium fontanum vulgare, = US
Rating Unit
Percent = percent

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

Mean comparisons performed only when ACV Treatment P(F) is significant at mean comparison OSL.
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Jan-31-11 (1053TG3)

UNIVERSITY OF MASSACHUSETTS-AMHERST

AOV Means Table Page 1 of 1

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS
Trial ID: 1053TG3 Protocol 1D; 1053TG3
Location: TRC-SDF Study Director: Prof. Bhowmik
Project ID: investigator; PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code TAROF TAROF TAROF
iPest Scientific Name Taraxacum offi>| Taraxacum offi>| Taraxacum offi>
Pest Name Common dandeli>| Common dandeli> Common dandeli>
Rating Date Jun-7-10 Jun-14-10 Jun-21-10
Rating Tvpe CONTROL CONTROL CONTROL
Rating Unit % % %
‘Number of Subsamples 1 1 1
Days After First/Last Applic. 10 10 17 17 24 24
Tri-Eval Interval 10 DA-A 10 DA-A 17 DA-A
Trt Treatment Rate
No. Name Rate Unit 4 7 10
1 IMPRELIS - 112 3.0fl oz/a 90.0a 953a 100.0 a
2 IMPRELIS - 112 4.5fl oz/a 953 a 9454 97.5a
3 IMPRELIS - 12 6.0 fl oz/a 91.5a 958a 925a
- zl__]'_RIMEggEiNT L 40ptta | 800a 80.0a 98.3 a
. 5ESCALADE 2 3.0 pt/a 895a 89.5a | 983a
6 DPX-MAT28-138 150.0 Ibfa 92.0a 915a 100.0 a
7 DPX-MATZ28-138 ZO0.0_Ib/a 858a I 883 a 98.8 a
_8_DPX-MAT28-131__ 150.0 Ib/a 788a ~_808a 1000a
9 DPX-MAT28-131 200.0ib/a 87.0a 945a . 95.0a
10 MOMENTUM FORCE 156.8 Ib/a 85.8 a 853a 988a
11 UNTREATED CHECK 3 00c 00c ~ 00b
. 12 TRIMEC-CLASSIC 4.0 pt/a 50.7b 575b 90.8 a
LSD (P=.05) 18.31 18.17 8.81
Standard Deviation 12.68 12.59 6.10
cv 16.43 15.85 6.84
Bartlett's X2 12.059 28.063 21.443
P(Bartlett's X2) 0.281 0.002* 0.003*
Replicate F 2.711 1.643 1.608
Replicate Prob(F) 0.0614 0.1984 0.2062
Treatment F 18.046 18.642 85.673
Treatment Prob(F) 0.0001 0.0001 0.0001
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Code
TARQF, Taraxacum officinale, = US
'Rating Unit

| % = percent

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

Mean comparisons performed only when AQV Treatment P(F) i= =imnificant at mean comparison OSL.
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Jan-31-11 (1053TG3)

AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS ‘

Trial ID: 1053TG3 Protocol ID: 1053TG3
Location: TRC-SDF Study Director: Prof. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed
Pest Code TAROF TAROF
Pest Scientific Name Taraxacum offi>| Taraxacum offi>
Pest Name Common dandeli> Common dandeli>
Rating Date Jun-28-10 Jul-28-10
Rating Type CONTROL CONTROL
‘Rating Unit % %
Number of Subsamples 1 1
Days After First/Last Applic. 31 3 62 62
Trt-Eval interval 31 DA-A 62 DA-A
Trt Treatment Rate
No. Name Rate Unit 14 18
. 1IMPRELIS - 112 3.0fl oz/a 100.0 a 100.0 a |
2 IMPRELIS - 112 4.5fl oz/a 97.5a 97.5a
 3IMPRELIS-112  6.0floz/a]  92.5a 925a
| 4TRIMECBENT ~ 40pta_ 983a | 983a
5 ESCALADE 2 30pta | _ 983a 9%83a
6 DPX-MAT28-138 150.0 Ib/a 1000 a 100.0a
7 DPX-MAT28-138 200.0 lb/a 988a 988a B
| 8 DPX-MAT28-131 150.0 Ib/a 100.0 a 100.0 a
~ 5 DPX-MAT28-131 200.0 Ib/a 95.0a 95.0a
10 MOMENTUM FORCE 156.8 ib/a 98.8a 98.8a
_ 11 UNTREATED CHECK . 0.0b 0.0b
| 12 TRIMEC-CLASSIC 4.0 pt/a 920a 90.8 a
LSD (P=.05) 8.59 8.81
Standard Deviation 5.85 6.10
Ccv 6.66 6.84
Bartlett's X2 21.021 21.443
P{Bartlett's X2) 0.004* 0.003*
Replicate F 1.435 1.608
Replicate Prob(F) 0.2503 0.20862
Treatment F 90.234 85673
Treaimeni Prob{F) 0.0001 0.0001
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Code
TAROF, Taraxacum officinale, = US
:Rating Unit

| % = percent

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

Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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Jan-31-11 (1053TG3)

AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

BROADLEAF WEED CONTROL IN COOL-SEASON TURFGRASS
Trial [D: 1053TG3 Protocol 1D: 10537G3
Location: TRC-SDF Study Director: Prof. Bhowmik
. Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code OXAST DIGSA DIGSA
Pest Scientific Name Oxalis stricta| Digitaria sang>| Digitaria sang>
Pest Name Common yellow >| Large crabgrass| Large crabgrass
Rating Date Jun-21-10 Jun-28-10 Jul-29-10
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % %
Number of Subsamples 1 1 1
Days After First/Last Applic. 24 24 31 3 62 62
Tri-Eval Interval 24 DA-A 31 DA-A 62 DA-A
Trt Treatment Rate
No. Name Rate Unit 11 15 19
1 IMPRELIS - 112 ~ 30floz/fa] 100.0a 97.0a | 970a
2IMPR£LIS 17137 ~ 45floz/a 98.3 a 95.0a 950 a
_ 3 IMPRELIS - 112 6.0 fl oz/a 725a 99.5a | 895a
4IRII\EC BENT 4.0 pta 75.0a 40.0b 400b
5 ESCALADE 2 3.0 pt/a 100.0 a 908a 90.8 2
6 DPX-MAT28-138 150.0lb/a | 97.5a 97.3a 973 a
7 DPX-MAT28-138 20001b/fa | 913a 96.3a 96.3 a B
8 DPX-MAT28-131  150.0 Ib/a 99.5a 99.5a 99.5a |
9 DPX MAT28-131  200. 0 Ibfa 95.0 a 99.5a 99.5a
10 MOMENTUM FORCE 156. 8lb/a 725a 89.5a 89.5a
11 UNTREATED CHECK ~ 00b | 00c 00c
12 TRIMEC-CLASSIC 4.0 pt/a 245b 10.0¢c 75¢c
LSD (P=.05) 3719 20.55 20.74
Standard Deviation 2576 14.23 14.36
Cv 33.45 18.68 18.91
Bartlett's X2 47.874 83.219 81.515
P{Bartlett's X2) 0.001* 0.0017 0.001~
Replicate F 3.756 1.102 1.079
Replicate Prob(F) 0.0200 0.3622 0.3716
Treatment F 6.365 27.200 27.287
Treatment Prob{F) 0.0001 0.0001 0.0001
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Code
OXAST, Oxalis stricta, = US
DIGSA, Digitaria sanguinalis, = US
Rating Unit
% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AQV Treatment P(F) is significant at mean comparison OSL.
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Feb-28-11 (1055TG5-M)

Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

POSTEMERGENCE CONTROL OF POA ANNUA - COOL-SEASON TURFGRASS

Trial ID: 1055TG5M Protocol ID: 1055TG5M
Location: TRC-SDF Study Director:
Project 1D: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik and T. Griffin

General Trial Information

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of MAssachusetts Amherst
Investigator: P. C. Bhowmik and T. Griffin
. Location: Joe Troll Turf Research Center, South Deerfield, MA

Crop Description
Crop 1:AGSST Agrostis stolonifera  Creeping bentgrass
BBCH Scale: BGRM

Pest Description
Pest 1 Type: W Code: POAAN Poa annua
Common Name: Annual bluegrass

Site and Design
Plot Width, Unit: 3.5FT
Plot Length, Unit: 10 FT
Plot Area, Unit: 35 FT2

Trial Initiation Comments:

Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

Trial site consisted of natural population of Poa annua. All treatments were applied with a non-ionic surfactant (NIS) at 0.25% {(v/v).

Application Method: SPRAY
Application Timing: PCSPOS
Air Temperature, Unit: [80.4 F
Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: 60.8 F
% Cloud Cover: 0 0

- Application Description
| A B

Application Date: May-17-10

Time of Day: 11.: AM

A i B
Crop 1 Code, BBCH Scale: |AGSST BGRM |AGSST BGRM

Crop Stage At Each Application

A B
Pest 1 Code, Type, Scale: POAAN W |POAAN W

Pest Stage At Each Application

23



Feb-28-11 (1055TG5-M)

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID; 1055TG5M
Project ID:

Protocol ID: 1055TGSM

Location: TRC-SDF Study Director:

investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

POSTEMERGENCE CONTROL OF PCA ANNUA - COOL-SEASON TURFGRASS
\
|

A
Appl. Equipment: BACKPACK
Equipment Type: SPRBAC
Operating Pressure, Unit: |22
Nozzle Type: ‘TEEJET
Nozzie Size: 1104 VS
Spray Volume, Unit: 50 gallfac
Mix Size, Unit: 0.456

Application Equipment
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Jan-27-11 (1055TG5-M) AQV Means Table Page 2 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

POST EMERGENCE CONTROL OF POA ANNUA - COOL-SEASON TURFGRASS
Trial ID; 10557G5 Protocol ID: 1055TG5
Location: TRC-SDF Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest fype W Weed W Weed W Weed W Weed )
Pest Code POAAN POAAN POAAN POAAN
Pest Scientific Name Poa annua Poa annua Poa annua Poa annua
Pest Name Annual bluegra=| Annual bluegra=| Annual bluegra=>| Annual bluegra>
Crop Code AGSST AGSST AGSST AGSST
BBCH Scale BGRM BGRM BGRM BGRM
Crop Scienfific Name Agrostis stolo>|  Agrostis stolo>|  Agrostis stolo>|  Agrostis stolo>
Crop Name Creeping bentg>| Creeping bentg>| Creeping bentg>| Creeping bentg>
Rating Date May-26-10 Jun-17-10 Jul-8-10 Jul-29-10
Rating Type CONTROL CONTROL CONTROL CONTROL
Rating Unit Percent Percent Percent Percent
Number of Subsampies 1 1 1 1
Days After First/Last Applic. 9 09 31 31 52 B2 73 73
| Tri-Evai Interval 9 DA-A 31 DA-A 52 DA-A 73 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4
1 SUNRICE 0.125 b aila 383a 467 a 75.0a 71.7e
o X7r 025 % viv
2 SUNRICE 0.188 Ib ai/a 41.7 a 56.7 a 73.3a 81.7 a-e
- XT77 0.25 % viv. o
. 3 SUNRICE 0.250 Ib aifa 40.0 a 68.3 a 75.0a 86.7 ab
X7 025%vwiv B
4 PROGRASS 0.251b aifa 383a 583a 73.3a 733 de
XT77 . 025%wiv e
5PROGRASS 0.501b aifa 450 a 50.0a 783 a 833 a-d
X-77 0.25 % viv o _ ]
6 PROGRASS 0.751b ai/a 46.7 a 55.0a 76.7a 83.3 a-d
X-77 0.25 % viv - i -
7ECHELON  0.3751b aifa 433 a 517a 70.0a 76.7 b-e
8ECHELON  0.751b aifa 46.7 a 6338 71.7a 85.0abc
| 9ECHELON  1.001b ai/a 41.7 a b33 a 783 a 883a
10 PROSHOT 1.45 pt/a 40.0 a 50.0a 783a | 750 cde
11 PROSHOT 1.45 pt/a 383a 433 a 80.0a 76.7 b-e
PROSHOT 1.45 pt/a 7 S I L
12 PROSHOT 2.90 pt/a 46.7 a - 533a 783 a 86.7 ab
13 UNTREATED 0.0b 0.0b 00b 0.0f
LSD (P=.05) 19.26 14.31 9.62 6.85
Standard Deviation 11.43 8.49 5.71 4.06
cv 29.32 16.98 8.17 5.45
Bartlett's X2 4.888 6.315 5.211 5.687
P(Bartlett's X2} 0.936 0.8b2 0.877 0.893
Replicate F 12.511 37.227 0.020 0.621
Replicate Prob(F) 0.0002 0.0001 0.98056 0.5456
Treatment F 3.389 11.209 41.407 96.544
‘Treatment Prob(F) 0.0053 0.0001 0.0001 0.0001
Pest Type
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Treatment P{F) is significant at mean comparison OSL.
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POSTEMERGENCE CONTROL OF POA ANNUA - JULY 29, 2010
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i POST EMERGENCE CONTROL OF POA ANNUA - MAY 26, 2010 _
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Feb-25-11 {1059TG9) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

r EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA

Trial ID: 1059-TG2 Protocol 1D: 1059-TGY
Location: Greenwmh CT Study Director: Prof. P. C. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

L

General Trial Information
Study Director: Dr Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik, M. Barton and A. Kufel

tnitiation Date: Jun-1-09

Trial Location
City: Greenwich
State/Prov.: CT

Objectives
E_eslablish the rate response of false green kyllinga to various products

[ Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of MAssachusetts Amherst
Investigator: P. C. Bhowmik, M. Barton and A. Kufel
Location: Burning Tree Country Club, Greenwich, CT

Pest Description
Pest 1 Type: W Code: KYLGR  Kyllinga gracillima
Common Name: Pasture spikesedge
Description: A perennial species
. Establishment Method/Description: Natural population in rough areas

Site and Design
Plot Width, Unit: 3.5FT Site Type: TUGCFA turf - golf course fairway
Plot Length, Unif: 10 FT
Plot Area, Unit: 35 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

Trial Initiation Comments:
Natural population of faise green kyllinga in rough
A non-ionic surfactant (NIS) at 0.25% (v/v} was added to each of the treatments.

Application Description

A
Application Date: Jun-2-10
Time of Day: 10:0 AM
Application Method: SPRAY

Application Timing: POSPOS
Air Temperature, Unit: 843 F

% Relative Humidity: 27.6
Wind Velocity, Unit: G MPH
Soil Temperature, Unit; |89.6 F

% Cloud Cover: 0
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA

Trial iD: 1059-TGY Protocol ID: 1059-TG9
Location: Greenwich, CT Study Director: Prof, P. C. Bhowmik
Project |ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Pest Stage At Each Application

A
iest 1 Code, Type, Scale: KYLGR W
| Application Equipment N
A
Appl. Equipment: BACKPACK
Equipment Type: SPRBAC
Operating Pressure, Unit: .22
Nozzle Type: | TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit: 20 IN
'\Spray Volume, Unit: 50 galfac
([Mix Size, Unit: 0.456
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AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 1059-TG9
Location: Greenwich, CT

Protocol ID: 1059-TG9
Study Director: Prof. P. C. Bhowmik

EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA

Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;
Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
Pest Scientific Name Kyllinga graci>| Agrostis palus>| Kyllinga graci>| Agrostis palus>
Pest Name Pasture spikes> Bent grass| Pasture spikes> Bent grass
Rating Date Jun-9-10 Jun-9-10 Jun-18-10 Jun-18-10
Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 7 7 7 7 16 16 16 16
Tri-Eval Interval 7 DA-A 7 DA-A 12 DA-A 12 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4
1 CERTAINTY 0.5 oz wt/a 10.0d 00c¢ 717a 13.3a
2 CERTAINTY 1.0 oz wt/a 15.0 bc 33¢c 85.0a 10.0 a
3 CERTAINTY 1.50zwtla| 20.0a 00c 833a - 250a
4 SEDGEHAMMER 0.031 Ib aifa 15.0 bc 00c 783 a 0.0a
5 SEDGEHAMMER 0.0625 |b au’a | 200a 60c 80.0a 0.0a
6 SEDGEHAMMER 0.125 b aifa 18.3 ab 00c 75.0a 6.7 23 N
7 SUNRICE 0.1251b ai/a 16.7 ab 00c 76.7 a 8.3a
~ 8SUNRICE 0.250 Ib ai/a 18.3 ab 0.0c 73.3a 33a .
| 9 SUNRICE 0.375 b aifa 20.0a -~ 0.0c 71.7 a 6.7 a
a 10 TENACITY | 2.5l oz/a 10.0d 61.7 ab 75.0a 20.0a
11 TENACITY 5.0fl oz/a 11.7 cd 5335b 683 a 200a
12 TENACE\_(_____ 7.5l oz/a 11.7 cd 733a 80.0a 35.0a
13 UNTREATED 00e 0.0c 00b 0.0a
LSD (P=.05) 312 14.39 14.37 23.40
Standard Deviation 1.85 8.54 8.53 13.89
Ccv 12.88 57.92 12.07 121.7
Bartlett's X2 0.0 4.698 14.188 9.193
P(Bartlett's X2) 0.195 0.1865 0.42
Replicate F 0.188 2171 3.233 1.958
Replicate Prob{F) 0.8302 0.1359 0.0571 0.1631
Treatment F 28.656 31.578 19.520 1.821
Treatment Prob(F) 0.0001 0.0001 0.0001 0.1022

Pest Type

tPest Cede

- KYLGR, Kyllinga gracillima, = US
AGSPL, Agrostis palustris, = US

Rating Type

Rating Unit
% = percent

PHYDIS = phytotoxicity - discoloration

W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

Means followed by same letter do not significantly differ (P=.05, Stuc.2nt-Newman-Keuls)

Mean comparisens performed only when AQV Treaiment P(F) is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA
Trial ID: 1059-TG2 Protocol ID: 1058-TG9
Location: Greenwich, CT Study Director: Prof. P. C. Bhowmik
Project ID:; Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;
Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
Pest Scientific Name Kyllinga graci>| Agrastis palus>| Kyllinga graci=| Agrostis palus>
Pest Name Pasture spikes> Bent grass| Pasture spikes=> Bent grass
Rating Date Jun-29-10 Jun-29-10 Jul-7-10 Jul-7-10
Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % % % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 27 27 27 27 35 35 35 35
Trt-Eval Interval 29 DA-A 29 DA-A 36 DA-A 48 DA-A
Trt Treatment Rate
No. Name Rate Unit 5 6 7 8
1 CERTAINTY 0.5 oz wt/a 85.0a | 100a 98.0a 283a
2 CERTAINTY 1.0 oz wi/a 87.7a 3.3a 953 a i B7a |
3 CERTAINTY 1.5 oz wt/a 893 a 8.3a 96.0a 11.7a
____{}_S_EPGEHAMMER 0.031ibaifa | 81.7a 0.0a 96.0 a 0.0a
5 SEDGEHAMMER 0.0625ib aifa | 85.0a 0.0a 7 97.0a 00a |
68 SEDGEHAMMER 0.125 Ib ai/a 83.3a ~ 83a 96.0 a ~ 50a
7 SUNRICE 0.1251b ai/a 89.3a 6.7 a 97.0a 13.3a
- 8 SUNRICE 0.250 1b aifa 87.7a 50a 98.0a 11.7 a
9 SUNRICE ) 0.375 b ai/a 850a 10.0a 96.0a 6.7a |
10 TENACITY 2.5flozla 883 a 6.7a 90.0a 100 a
11 TENACITY 5.0 fl oz/a 80.0a 33a 78.3a 6.7a
12 TENACITY 7.5l oz/fa 86.0a 150 a 78.3a - 150a
13 UNTREATED 0.0b 3.3a 0.0b 0.0a
LSD {P=.05) 10.15 13.55 12.11 21.73
Standard Deviation 6.02 8.04 7.19 12.89
CV 7.61 130.65 837 145.75
iBartleft's X2 3.234 6.315 31.034 7.832
P(Bartlett's X2) 0.987 0.788 0.001* 0.551
Replicate F 18.161 9.402 2.155 6.698
Replicate Prob(F) 0.0001 0.0010 0.1378 0.0049
Treatment F 47.418 0.846 41.374 1.081
Iie_atment Prob(F) 0.0001 0.6063 0.0001 0.4168
Pest Type
W, Weed, G-BYRWY7, G-WedStg = Weed or volunteer crop
Pest Code
KYLGR, Kyllinga gracillima, = US
AGSPL, Agrostis palusiris, = US
Rating Type
PHYDIS = phytotoxicity - discoloration
Rating Unit
% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Treatment P{F) is significant at mean comparison OSL.
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AOV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA

Trial ID; 1059-TGY Protocol ID: 1059-TG9
Location: Greenwich, CT Study Director: Prof. P. C. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;
Pest Type W Weed W Weed
Pest Code KYLGR AGSPL
iPest Scientific Name Kyllinga graci={ Agrostis palus>
Pest Name Pasture spikes> Bent grass
Rating Date Jul-21-10 Jul-21-10
Rating Type CONTROL PHYDIS
Rating Unit % %
Number of Subsampies 1 1
Days After First/Last Applic. 49 49 49 49
Trt-Eval Interval 48 DA-A 48 DA-A
Trt Treatment Rate
No. Name Rate Unit 9 10
~ 1 CERTAINTY 0.5 oz wt/a 98.0 a 17a
2 CERTAINTY 1.0 oz wt/a g97.0a 00a
3 CERTAINTY 1.50zwtla| 98.7a 00a
4 SEDGEHAMMER 0.031 Ib ai/a 97.7a 0.0a
5 SEDGEHAMMER 0.0625 Ib ai/a 100.0 a 00a
6 SEDGEHAMMER 0.125Ibaifa | 98.0a 0.0a
7 SUNRICE 0.125 Ib aifa 97.7a 00a
8 SUNRICE 0.250 Ib aifa 98.7 a 00a
9 SUNRICE ~ 0.375lbaa | 98.7a 00a
10 TENACITY 2.5floz/a | B83a 00a____
11 TENACITY 50floz/a | 683a 0.0a
12 TENACITY 75floz/a | 66.7a 00a
13 UNTREATED 00b 0.0a
LSD (P=.05) 2488 1.35
Standard Deviation 14.77 0.80
cv 17.31 624.5
Bartleit's X2 48.575 0.0
P{Bartlett's X2) 0.001*
Replicate F 2.575 1.000
Replicate Prob(F) 0.0971 0.3827
Treatment F 10.784 1.000
Treatment Prob{F) 0.0001 0.4777

Pest Type

Pest Code

KYLGR, Kyllinga gracillima, = US

. AGSPL, Agrostis palustris, = US
Rating Tvpe

PHYDIS = phytotoxicity - discoloration

Rating Unit
% = percent

W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

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

Mean comparisons performed only when AQV Treatment P(F) is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial 1D: 1060TG10
Location: Greenwich, CT

Protoco! ID: 1060TG10
Study Director: Prof. P. C. Bbhowmik

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL

Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:

Project ID:

General Trial Information
Study Director: Dr. Prasanta C. Bbhowmik Title: Professor

Investigator: P. C. Bhowmik, M. Barton and A. Kufel
Initiation Date: Jun-1-08
Trial Location

City: Greenwich
State/Prov.: CT

Objectives:
To determine the effects of early and late applications of several products in controlling false green kyllinga.

Personnel
Study Director: Dr. Prasanta C. Bbhowmik Title: Professor
Affiliation: University of Massachuseits Amherst
Investigator: P. C. Bhowmik, M. Barton and A. Kufel
Location: Burning Tree Country Club, Greenwich, CT

Pest Description
Pest 1 Type: W Code: KYLGR Kyllinga gracillima
Common Name: Pasture spikesedge

Site and Design

Plot Width, Unit: 3.5FT Site Type: TUGCFA turf - golf course fairway
Plot Length, Unit: 10 FT

Plot Area, Unit: 35 FT2

Replications: 3 Study Design: SPLPLO Split-Plot

Trial Initiation Comments:

Trial site in rough areas consisted of uniform natural populatinm of false green kyllinga. A non-ionic surfactant (NIS) at 0.25% (v/v) was added to all treatments.

Application Description

A B
Application Date: Jun-2-10 |Jun-22-10
Time of Day: 10:30 AM |10:00 AM
Application Method: SPRAY SPRAY
Application Timing: 'POEMCR LATE POST
Air Temperature, Unit: 843 F 88.8F
% Relative Humidity: 27.6 235
Wind Velocity, Unit: 0 MPH |0 MPH
| Soil Temperature, Unit: 89.6 F 842F
} % Cloud Cover: 0 0
Pest Stage At Each Application
i A B
Pest 1 Code, Type, Scale: KYLGR W |[KYLGR W

36-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS iN FALSE GREEN KYLLINGA CONTROL

Trial ID: 1060TG10 Protocol ID: 1080TG10
Location: Greenwich, CT Study Director: Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

__Application Equipment

| A B

Appl. Equipment: BACKPACK
Equipment Type: 'SPRBAC
Operating Pressure, Unit: 22

Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Spray Volume, Unit: 50  gal/ac!
|Mix Size, Unit: i0.456
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL
Trial ID; 1060TG10 Protocol ID: 1060TG10
Location: Greenwich, CT Study Director: Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Eest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
Pest Scientific Name Kyllinga graci=| Agrostis palus>| Kyllinga graci=| Agrostis palus>
‘Pest Name Pasture spikes> Bent grass| Pasture spikes> Bent grass
Rating Date Jun-9-10 Jun-9-10 Jun-29-10 Jun-29-10
Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % % % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 77 7 7 27 7 27 7
Trt-Eval Interval -10 DA-B 7 DA-B 14 DA-B B
Trt Treatment Rate Appl
No. Name Rate Unit Code 1 2 3 4
1 CERTAINTY 0.5 oz wt/a 00=a 233 a 90.0a 10.0 a
EARLY POST A R
2 CERTAINTY 0.5 oz wt/a 0.0a 00c 00b 21.7 a
3 CERTAINTY 1.0 oz wt/a 0.0a 18.3 ab 891.7a 8.3 a
 _EARLY POST A ]
! 4 CERTAINTY 1.0 oz wl/a 00a 0.0c¢ 000 13.3 a
_ LATEPOST B |
5 SEDGEHAMMER 0.0625 |b aifa 0.0a 33¢ 91.7a 0.Ca
EARLY POST A , A R R ]
6 SEDGEHAMMER 0.0825 b ai/a 0.0a 00c 0.0b 11.7 a
LATEPOST . B _ . L
7 SEDGEHAMMER 0.094 |b aifa 0.0a 6.7 be 90.0a 6.7 a
EARLY POST A -
8 SEDGEHAMMER 0.094 |b aifa 0.0a 0.0c 0.0b 10.0 a
LATE POST - B
9 SUNRICE 0.250 |b aifa 0.0a 11.7 be 933a 00a
_.._EARLY POST A I B
10 SUNRICE 0.250 Ib ai/a 0.0a 0.0c 300hb 250a
LATE POST ... . B B R ]
11 SUNRICE 0.500 Ib aifa 0.0a 8.3bc 93.3a 00a
~ EARLY POST A
12 SUNRICE 0.500 Ib ai/a 0.0a 00c 00b 83a
___LATEPOST , B o o
{ 13 UNTREATED 0.0a 0.0c¢ 0.0b 0.0a
| EARLYPOST A

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean separations are based on the complete error term.
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL

Trial ID: 1060TG10 Protocol ID: 1060TG10
Location: Greenwich, CT Study Director: Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;

Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
‘Pest Scientific Name Kyllinga graci>| Agrostis palus>| Kyllinga graci>| Agrostis palus>
iPest Name Pasture spikes> Bent grass| Pasture spikes> Bent grass
Rating Date Jun-8-10 Jun-9-10 Jun-29-10 Jun-29-10
Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % % % %
Number of Subsampiles 1 1 1 1
Days After First/Last Applic. 7 7 7 7 27 7 27 7
Tri-Eval Interval -10 DA-B 7 DA-B 14 DA-B

Trt Treatment Rate Appl

No Name Rate Unit Code 1 2 3 4

14 UNTREATED 0.0a 00c¢c 00b 0.0a

LATE POST B

LSD (P=.05) 0.00 9.36 26.20 19.63
Standard Deviation 0.60 5.35 14.96 11.21
cv 0.0 104 .42 36.11 136.43
Bartlett's X2 0.0 7.231 30.381 9.888
P(Bartlett's X2} . 0.204 0.001* 0.273
Replicate F 0.000 1.271 0.886 4735
Repticate Prob{F) 1.0000 0.3111 0.4343 0.0269
Treatment F 0.000 6.258 28.148 1.556
Treatment Prob(F) 1.0000Q 0.0008 0.0001 0.2110
'Pest Type

W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

Pest Code

KYLGR, Kyllinga gracillima, = US
AGSPL, Agrostis palustris, = US
Rating Type

PHYDIS = phytotoxicity - discoleration

Rating Unit
% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
iMean separations are based on the complete error term.
Mean comparisons performed only when ACV Treatment P(F} is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 1080TG10
Location: Greenwich, CT

Protocol ID: 1060TG10
Study Director: Prof. P. C, Bbhowmik

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL

Project ID: Investigator: PRASANTA C. BHOWMIK !
Sponsor Contact: !
Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
Pest Scientific Name Kyllinga graci>| Agrostis palus>| Kyllinga graci>| Agrostis palus>
Pest Name Pasture spikes> Bent grass| Pasture spikes> Bent grass
Rating Date Jul-7-10 Jul-7-10 Jul-21-10 Jul-21-10
‘Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 35 15 35 15 49 25 49 29
Tri-Eval Interval 26 DA-B 43 DA-B
Trt Treatment Rate Appl
No. Name Rate Unit Code 5 6 7 8
1 CERTAINTY 0.5 oz wt/a 953a 6.7 a 97.7a 0.0a
EARLY POST A ”
2 CERTAINTY 0.5 oz wt/a 92.7 a 13.3 a 98.7 a 00a
LATE POST B
3 CERTAINTY 1.0 oz wl/a 950a 83a 98.0a 00a
| _EARLYPOST A o
4 CERTAINTY 1.0 oz wt/a 943 a 11.7a 98.7 a 0.0a
_LATE POST B u -
5 SEDGEHAMMER 0.0625 |b aifa g3.3a 6.7a 98.7 a 00a
EARLY POST | A B . A
6 SEDGEHAMMER 0.0625 |b aifa 943 a 33a 87.0a 00a
- LATE POST _ B | o
7 SEDGEHAMMER 0.094 |b aifa 943a 6.7a 98.7 a 0.0a
- EARLY POST A
8 SEDGEHAMMER 0.094 |b ai/a 96.0 a 15.0 a 97.7a 0.0a
LATEPOST ... B ]
9 SUNRICE 0.250 Ib ai/a 97.0a 6.7 a 980a 0.0a
EARLY POST A |
10 SUNRICE 0.250 Ib aifa 97.0a 16.7 a 98.3 a 0.0a
LATEPOST B | L
11 SUNRICE 0.500 Ib ai/a 96.0 a 5.0a 977 a 00a
__EARLYPOST A | |
12 SUNRICE 0.500 1b ai/a 97.0a 5.0a 100.0 a 00a
LATE POST _ B -
13 UNTREATED 00b 0.0a 00b 0.0a
EARLY POST A

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean separations are based on the complete error term.
Mean comparisons performed only when AOV Treatment P{F} is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL

Trial ID: 1060TG10 Protocol 1ID: 1060TG10
Location: Greenwich, CT Study Director: Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:

Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR AGSPL KYLGR AGSPL
Pest Scientific Name Kyllinga graci»| Agrostis palus>| Kyllinga graci>| Agrostis palus>
Pest Name Pasture spikes> Bent grass| Pasture spikes> Bent grass
Rating Date Jul-7-10 Jul-7-10 Jul-21-10 Jul-21-10
Rating Type CONTROL PHYDIS CONTROL PHYDIS
Rating Unit % %

Number of Subsamples 1 1 1 1
Days After First/Last Applic. 35 15 35 15 49 29 49 29
Trt-Eval Interval 26 DA-B 43 DA-B

Trt Treatment Rate Appl

No. Name Rate Unit Code 5 6 7 8

14 UNTREATED 00b 00a 00b 00a

LATE POST B

LSD {P=.05)} 3.38 18.18 274 0.00
Standard Deviation 1.93 10.38 1.57 0.00
Cv 2.36 138.4 1.86 0.0
Bartlett's X2 6.556 15.023 4,098 0.0
P(Bartlett's X2) 0.767 0.181 0.848

Replicate F 10.006 2.204 3.874 0.000
Replicate Prob(F) 0.0020 0.1471 0.0458 1.0000
Treatment F 966.624 0.723 15562.697 0.000
Treatment Prab(F) 0.0001 0.7175 0.0001 1.0000
Pest Type

W, Weed, G-BYRW?7, G-WedStg = Weed or volunteer crop

Pest Code

KYLGR, Kyllinga gracillima, =US
AGSPL, Agrostis palustris, = US
Rating Type

PHYDIS = phytotoxicity - discoloration

Rating Unit
% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean separations are based on the complete error term.
Mean comparisons performed only when AQV Treatment P(F) is significant at mean comparison OSL.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL UNDER FAIRWAY MOWING
HEIGHT CONDITIONS

i Triab ID: 1081TG11A Protocol ID: 1081TG11
Location: BTCC Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

General Trial Information
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik and M. Barton

Trial Location
City: Greenwich
State/Prov.: CT

Objectives:
To examine the tolerance of creeping bentgrass under faiway conditions

‘; Personnel
: Study Director: Dr. Prasanta C. Bhowmik Title: Professor
' Affiliation: University of Massachusetts-Amherst
Investigator: P. C. Bhowmik and M. Barton

Location: Burning Tree Country Club

Crop Description
Crop 1: TURF Kentucky bluegrass

Pest Description
Pest 1 Type: W Code: KYLGR Kyllinga gracillima
Common Name: False green kyllinga/Pasture spikesedge

Site and Design
Plot Width, Unit: 3.5FT Site Type: TURREE turf - research
Plot Length, Unit: 10 FT
Plot Area, Unit: 35 FTZ2
Replications: 2 Study Design: RACOBL Randomized Complete Block (RCB)
Untreated Arrangement: INCLUDED single control randomized in each block

Trial Initiation Comments:

Trial site under fairway mowing height conditions consisted of natural population of false green kyllinga. A non-ionic surfactant {NIS) at 0.25% {(v/v) was added
to all reatments.

! Application Description

A
Application Date: Jun-22-10
Time of Day: 10:00 AM

Application Method: SPRAY
Application Timing: {EAPOWE
Application Placement: :BROFOL |
Air Temperature, Unit: 88.8F |
% Relative Humidity:  23.5
Wind Velocity, Unit: 0 MPH
Soil Temperature, Unit: |84.2 F
% Cloud Cover: 0
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UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL UNDER FAIRWAY MOWING
HEIGHT CONDITIONS

Trial ID: 1061TG11A Protocol ID: 1061TG11
Location: BTCC Study Director: Prof. P. C. Bhowmik
Project ID: 3903TG3 Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Crop Stage At Each Application

Crop 1 Code, BBCH Scale: |[TURF

Pest Stage At Each Application

A
Pest 1 Code, Type, Scale: | KYLGR W
Stage Majority, Percent: |90

Application Equipment

| A
Appl. Equipment: {BACKPACK
Equipment Type: 'SPRBAC
Operating Pressure, Unit: 22
INozzle Type: TEEJET
Nozzle Size: 1104 VS
Nozzle Spacing, Unit: 120 IN
Spray Volume, Unit: 50 galfac
Mix Size, Unit: 0.456
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Jan-21-11 (1081TG11A)

AQV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL UNDER FAIRWAY MOWING
HEIGHT CONDITIONS
Trial ID: 1061TG11A Protocol ID: 1061TG11
Location: BTCC Study Director: Prof. P. C. Bhowmik
Project [D: 0903TG3 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;
Pest Type W Weed W Weed W Weed W Weed 7
Pest Code KYLGR KYLGR AGSPL AGSPL
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Agrostis palus>| Agrostis palus>
Pest Name Pasture spikes>| Pasture spikes> Bent grass Bent grass
Description Fairway, Rough Fairway Rough
‘Rating Date Jun-29-10 Jun-28-10 Jun-28-10 Jun-28-10
Rating Type CONTROL CONTROL PHYDIS PHYDIS
Rating Unit % % % %
Number of Subsampies 1 1 1 1
Days After First/Last Applic. 77 7 7 7 7 7 7
Trt-Eval Interval 6 DA-A 13 DA-A 21 DA-A 34 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4
1 CERTAINTY 0.5 0z wla 125a 12.5a 15.0a 00a
2 CERTAINTY 1.0 oz wtfa 20.0a 250a 275a 00a
3 S_ED__GEHAIVIIVIER 0.031Ib aifa 25.0a 125a 75a 50a
4__SE_DGI§HAIVIMER 0.062 b aifa 22.5a 200a 17.5a 0.0a
5 UNTREATED CHECK 100 a 7.5a 75a 0.0a
LSD (P=.05) 35.79 32.10 55.35 8.78
Standard Deviation 12.89 11.57 19.94 3.16
Ccv 71.63 74.61 132.92 316.23
Bartlett's X2 0.202 1.947 0.852 0.0
P(Bartlett's X2) 0.977 0.745 0.931
Replicate F 0.982 0.019 0.025 1.000
Replicate Prob(F) 0.3821 0.8979 0.8817 0.3739
Treatment F 0.504 0.720 0.346 1.000
[Treatment Prob(F) 0.7385 0.6212 0.8358 0.5000
'Pest Type
C W, Weed, G-BYRW7, G-WedStg = Weed or volunieer crop
Pest Code
KYLGR, Kyllinga gracillima, = US
AGSPL, Agrostis palustris, = US
Rating Type
PHYDIS = phytotoxicity - discoloration
Rating Unit
% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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Jan-21-11 (1061TG11A)

AOV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

HEIGHT CONDITIONS

Trial ID: 1061TG11A
Location: BTCC

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL UNDER FAIRWAY MOWING

Protocol ID: 1061TG11
Study Director: Prof. P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Project ID: 0903TG3
‘ Sponsor Contact:

iPest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR KYLGR AGSPL AGSPL
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Agrostis palus>| Agrostis palus>
Pest Name Pasture spikes> Pasture spikes> Bent grass Bent grass
Description Faiway Rough Fairway, Rough
Rating Date Jul-7-10 Jul-7-10 Jul-7-10 Jul-7-10
Rating Type CONTROL CONTROL PHYDIS PHYDIS
Rating Unit % % % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 15 15 15 15 15 15 15 15
Tri-Eval Interval 85 DA-A 15 DA-A 15 DA-A 15 DA-A
Trt Treatment Rate

No. Name Rate Unit 5 6 7 8

1 CERTAINTY 0.5 0z wtfa 30.0a 350a 0.0a 5.0a

| 2 CERTAINTY 1.0 oz wt/a 525a 67.5a 00a 5.0a
3 SEDGEHAMMER  0.031Ib aifa 47.5a 50.0a 0.0a 00Ca
| 4 SEDGEHAMMER 0.062 |b aifa 50.0a 50.0a 0.0a 00Ca
| 5 UNTREATED CHECK 30.0a 35.0a 0.0a 00a
;LSD (P=.05) 83.57 100.19 0.00 10.75
iStandard Deviation 30.10 36.09 0.00 3.87
CvV 71.68 75.98 0.0 193.65
Bartlett's X2 5.756 2.449 0.0 0.0
P{Bartlett's X2) 0.124 0.485

Replicate F 0.000 0.002 0.000 2.667
Replicate Prob(F) 1.0000 0.9672 1.0000 0.1778
Treatment F 0.272 0.278 0.000 1.000
Treatment Prob(F) 0.8825 0.8784 1.0000 0.5000
Pest Type

W, Weed, G-BYRWY7, G-WedStg = Weed or volunteer crop

Pest Code

KYLGR, Kyllinga gracillima, = US

AGSPL, Agrostis palustris, = U3

Rating Type

PHYDIS = phytotoxicity - discoloration

Rating Unit

% = percent

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Treatment P{F) is significant at mean comparison OSL.
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Jan-21-11 (1061TG11A)

AOV Means Table Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

HEIGHT CONDITIONS

Trial ID: 1061TG11A
Location: BTCC
Project ID; 0903TG3

Protocol ID: 1061TG11
Study Director; Prof, P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTROL UNDER FAIRWAY MOWING

Pest Code

KYLGR, Kyllinga gracilima, = US
AGSPL, Agrostis palustris, = US
Rating Type

PHYDIS = phytotoxicity - discoloration

Rating Unit
% = percent

W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

Pest Type W Weed W Weed W Weed W Weed
Pest Code KYLGR KYLGR AGSPL AGSPL
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Agrostis palus>| Agrostis palus>
Pest Name Pasture spikes>| Pasture spikes> Bent grass Bent grass
Description Fairway Rough Fairway, Rough
Rating Date Jul-21-10 Jul-21-10 Jul-21-1¢ Jul-21-10
Rating Type CONTROL CONTROL PHYDIS PHYDIS
Rating Unit % % % %
Number of Subsamples 1 1 1 1
Days After First/lLast Applic. 29 29 29 28 29 29 29 29
Trt-Eval Interval 29 DA-A 29 DA-A 29 DA-A 29 DA-A
Trt Treatment Rate
No. Name Rate Unit 9 10 11 12

1 CERTAINTY 0.5 0z wt/a 90.0 a 85.0a 25.0a 00a

2 CERTAINTY 1.00zwla; 915a 87.5a 350a ~00a |

3 SEDGEHAMMER 0.031 b aifa 875a 825a 00a 0.0a
~ 4 SEDGEHAMMER 0.062 b aifa 915a 90.0 a 0.0a 0.0a

5 UNTREATED CHECK 0.0b 0.0b 0.0a 0.0a
LSD (P=.05) 12.83 15.52 65.98 0.00
Standard Deviation 462 5.59 23.77 0.00
Ccv 6.41 8.1 198.08 0.0
Bartlett's X2 0.772 0.714 0.101 0.0
P(Bartlett's X2} 0.68 0.87 0.751
Replicate F 4,501 0.000 2.549 0.000
Replicate Prob(F) 0.1012 1.0000 0.1856 1.0000
Treatment F 152.429 95.720 1.000 0.000
Treatment Prob(F) 0.0001 0.0003 0.5000 1.0000
Pest Type

Means followed by same letter do not significantly differ {P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AQV Treatment P(F) is significant at mean comparison OSL.
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Jan-21-11 (1061TG11A)

ACV Means Table Page 1 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

HEIGHT CONDITIONS

Trial ID: 1061TG11A
Location: BTCC
Project ID: 0203TG3

Protocol ID: 1061TG11

PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN KYLLINGA CONTRCL UNDER FAIRWAY MOWING

Study Director: Prof. P, C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Sponseor Contact:

Pest Type W Weed W Weed
Pest Code POAAN POAAN
Pest Scientific Name Poa annua Poa annua
Pest Name Annual bluegra>| Annual bluegra>
Description Fairway Fairway,
Rating Date Jul-7-10 Jul-21-10
Rating Type CONTROL CONTROL
IRating Unit % %
Number of Subsamples 1 1
iDays After First/Last Applic. 15 15 29 29
Trt-Eval interval 15 DA-A 29 DA-A
Trt Treatment Rate
No. Name Rate Unit 13 14
1 CERTAINTY 050zwtla| 00 77.5a
I 2 CERTAINTY 1.0 0z wt/a 30.0 450 a
___3___8EDGEI—]@/IMER 0.031lbai/a | 400 375a

4 SEDGEHAMMER  0.062 Ib ai/a 40.0 ~ 00a

5 UNTREATED CHECK 30.0 0.0a
LSD (P=.05) 115.00
Standard Deviation 41.43
Ccv 129.46
Bartlett's X2 3.767
P(Bartlett's X2) 0.152
‘Replicate F 0.006
Replicate Prob{F) 0.9428
Treatment F 1.258
Treatment Prob(F) 0.4147

Pest Type

Pest Code
POAAN, Poa annua, =

Rating Unit
% = percent

us

W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop

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

Mean comparisons perfarmed only when AOV Treatment P(F) is significant at mean comparison OSL.
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Feb-28-11 (1064TG14) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF NTEP PERENNIAL RYEGRASS CULTIVARS TO SULFOSULFURON

Trial ID: 1064TG14 Protocol ID: 1064TG14
Location: TRC-SDF Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact;

General Trial Information
Study Director: Prasanta C. Bhowmik Title: Professor

investigator: P. Bhowmik, S. Ebdon and T. Griffin

Objectives:
To determing the tolerance of various perennial ryegrass cultivars to sufosulfuron {Certainty).

Personnel
Study Director: Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. Bhowmik, S. Ebdon and T. Griffin
Location: Joe Troll Turf Research Center, South Deerfield, MA

Crop Description
Crop 1:LOLPE Lolium perenne  Perennial ryegrass
Variety: 120 Entries
.  BBCH Scale: BGRM

Site and Design
Plot Width, Unit: 3 FT
Plot Length, Unit: 60 FT
Plot Area, Unit: 180 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

Comment: Sulfosulfuron {Certainty) was applied at 1.5 oz /A to perennial ryegrass cultivars. This NTEP perennial ryegrass
site was established in 2004.

Application Description

A
Application Date: Jun-30-10
Time of Day: AM
Application Method: ~ SPRAY
Application Timing: POST

Air Temperature, Unit: 835F
% Relative Humidity: 113.5
Wind Veiocity, Unit: 5 MPH
Soil Temperature, Unit: |73.4 F :
% Cloud Cover: 0 ‘

Crop Stage At Each Application - ‘

A
bog__’l Code, BBCH Scale: LOLPE BGRM !
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Feb-28-11 (1064TG14) Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF NTEP PERENNIAL RYEGRASS CULTIVARS TO SULFOSULFURON

Trial ID: 10647G14 Protocoi ID: 1064TG14
Location: TRC-SDF Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Application Equipment

: A

Appl. Equipment: BACKPACK
||Equipment Type: SPRBAC
Operating Pressure, Unit: |22

Nozzle Type: TEEJET
INozzle Size: 1104 VS
Spray Volume, Unit: 50 gallac
[Mix Size, Unit: 0.456
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Table 1. 2004 NTEP Perennial Ryegrass Test: 2010 Injury to Certainty

Entry Number Namet Injuryt (2WAT)
109. D04-1667 6
83. Quicksilver* 7
117. DP-17-9499 7
13. Halo* 9
74. DCM 9
93. Harrier” 9
118. Galatti 9
24. SP4 10
36. Pick RB-1 10
81. Silver Dollar* 11
30. Revenge GLX* 12
31. Monterey 3* 12
34. 1G2 12
35. Mach I* 12
78. RAD-PR8 12
103. AC2 12
120. DP 17-9788 12
7. Protégé GLR” 13
68. Pick-02-R 13
90. SRX 4682 13
22. ASP6001* 14
55. La Quinta* 14
67. Fiesta 4* 14
86. Barlennium® 14
2. Panther 15
16. L44 15
21. ASP6004* 15
58. Manhattan 5" 15
106. DO4-LP05 15
114. Premier® 15
41. All*Star3* 16
49. Buena Vista® 16
69. Firebolt* 16
79. Brightstar SLT* 16
104. Pleasure Supreme* 16
33. MMV 17
47. Cabo II* 17
52. Secretariat II* 17
65. 04-BRE 17
98. Panther GLS* 17
5.  Affinity* 18
11. Presidio* 18
18. ASP6002* 18
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Table 1. 2004 NTEP Perennial Ryegrass Test: 2010 Injury to Certainty

Entry Number Namex Injuryt (2WAT)
40. Aftribute” 18
59. PST-2BLK 18
85. Pinnacle II* 18
108. DO4-11T 18
6. Paragon GLR* 19
28. Accent II* 19
44. Primary® 19
50. Fusion* 19
51. Charismatic* 19
64. 04-BEN 19
76. PS-2 19
3. Pacesetter” 20
4. Pizzazz* 20
32. DP1* 20
70. PM 101 20
92. SR 4600 20
94. PM 102 20
60. PST-2MNG 21
95. Headstart 2° 21
105. E-99* 21
20. ASP6006* 22
26. Phenom* 22
38. Regal 5* 22
43. Keystone 2* 22
82. Gray star* 22
89. BAR Lp 4920 22
14. VBS9 23
29. Top Gun II* 23
97. Repell GLS” 23
113. APR 1670 23
10. TR47 25
23. Wild Dance 2* 25
25. SNR 25
84. Premier lI* 25
111. Pentium® 25
46. Stellar GL* 26
48. Kokomo* 26
57. PST-217 26
96. MS2 26
99. GL-2 26
110. Inspire” 26
115. Pinnacle* 26
27. Delaware XL* 27
62. PST-2GSM 27
72. Apple GL* 27
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Table 1. 2004 NTEP Perennial Ryegrass Test: 2010 Injury to Certainty

Entry Number Namet Injuryt (2WAT)
101. Palmer IV* 27
102. Line Drive GLS* 27
54. Goalkeeper II* 28
71. Dart* 28
75. AF 28
80. Citation Fore* 28
12. GPR 30
87. Barlp4317 30
19. ASP6005* 31
37. LCK 31
91. SRX 4692 31
100. RNS* 31
107. D04-UP 32
45. Derby Xtreme* 33
53. Caddieshack II* 33
73. Homerun® 33
77. Palmer IlI* 33
112. APR 1648 33
119. Pianist 33
1. LPR 02203 34
17. APS6003* 34
42. Amazing GS* 34
56. Overdrive” 34
61. PST-2AG 34
88. BAR Lp 4420 34
15. VB77 35
63. PST-2LAN 35
66. Sunshine 2* 35
8. Exactall GLSR* 36
39. Palace” 36
9. ES45 39
116. Linn* 49
LSD§ 17
Range 6 to 49

tinjury to Certainty measured as chlorophyll index of check plot relative to treated as
100*[1- (treated/check)]. Certainty applied 30 June, 2010.

§Any two cultivars that differ in value exceeding LSD (0.05) are statistically significant.
*Commercially available in 2010.
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2010 - Turfgrass and Weed Code Index

Turfgrass species Code
Creeping bentgrass AGSPL
Kentucky bluegrass POAPR
Perennial ryegrass LOLPE
Tall fescue FESAR
Weed species Code
Annual bluegrass POAN
Common chickweed STEME
Mouse-car chickweed CERVU
White clover TRIRE
Large crabgrass DIGSA
Common dandelion TAROF
Yellow foxtail SETLU
False green kyllinga KYLGR
Common plantain PLAMA
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‘Herbicide Index — 2010 Experiments

Trade names Chemical names Page no.
CERTAINTY Sulfosulfuron 31, 38, 45,49
"DPX-MAT28-138 aminocyclopyrachlor + MAT28 (GF-S) 14
DPX-MAT28-131 aminocyclopyrachlor + MAT28 (GF-E) 14
DRIVE XLRS8 Quinchlorac 7,11
ECHELON Sulfentrazone + prodiamine 25
ESCALADE 2 2.,4-D + fluorxypyr + dicamba 3,14
EMPRELIS 112 aminocyclopyrachlor 14
MILLENEUM ULTRA 2,4-D + clopyralid + dicamba 3
MONUMENT FORCE 2,4-D (E) +2,4-D (A) + MCPP + dicamba 3,14
ONETIME BAS 790 00H 7,11
PROGRESS Ethofumesate 25
PROSHOT Methioxyzolin 25
Q4 Quinclorac -+ sulfentrazone + 2,4-D + dicamba 3
Q4 PLUS 2,4-D + quinclorac + dicamba + sulfentrazone 3
SEDGEHAMMER Halosulfuron 31, 38, 45
SUNRICE Ethoxysulfuron 25,31, 38
TENACITY Mesotrione 31
TRIMEC BENT 2,4-D + MCPP + dicamba 3,14
TRIMEC CLASSIC 4-D + MCPP + dicamba 3,14
TZONE Triclopyr + sulfentrazone + 2,4-D + dicamba 3,7,11
COC Crop oil conc. 7,11
NIS (X-77) Non-ionic surfactant 25,31, 36, 45
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2010
Weather Data
South Deerfield, MA
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Joseph Troll Turfgrass Research
Center
South Deertfield, MA

Weather Station: ET106
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Weather Station: ET106

Locatian:

Report Type: 1 Month

Created: Thursday, Febioary 03, 2011 11:27 Al
Report Period: April 2010

Adr Temperabwe

Afr Temperature(*C)

Daily Ar Temp hMin Daity Ar Temp hBx Daily Ar Temp Sg

Weather Station: ET106

Location:

Report Type: 1 Maonth

Created: Thursday, February 03, 2041 11:27 Aht
Report Period: April 2040
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Weather Stalion: ET108

Location:

Report Type: 1 hlonth

Created: Thussday, Febmary 03, 2011 14:27 Al
Repart Period: April 2010

Date Ar Temp hin (°C3 [ Air Termp hlax (*C0 | Ar Temp Awg (00
4172010 5.8 21.82 1221
4242010 3.33 2332 1231
z010 T.62 2435 i5.08
2010 1.52 7.5 14 346
HAI2010 1.30 2366 13.78
HB/2010 5.69 17.88 12,19
472010 6.39 2.0 17.31
HRIZ010 12.07 6.24 17.00
402010 492 12.23 0.28
41072010 2.20 14,76 747
41172010 1.87 19.27 11.00
122010 [074 15.76 818
4hznie |07 16.78 .09
4142010 -1.62 1923 833
41842010 0.87 20.50 11.2%
4162010 1306 0.94 G35
1752010 | 406 0.28 587
441842010 0.60 1193 707
+18/2010 2.87 1615 a.11
202010 | 1.17 2037 11.06
2102010 | 1.27 o 11.94
222010 5.86 20 47 12.43
4382010 418 19.28 1t.549
H242010 |04 .78 11.649
4252010  19.28 14.72 11.61
4262010 2,58 1242 1217
AEFR2010 -0.23 11.43 v.30
4282010 |-145 3.0% 4.60
H292010  |-1.69 16.92 7.9
H20/2010 -1.86 421 11.7¢
Low -1.86 5.88 4.60
High 1207 3201 1731
FAyrerage 332 18.37 10,71
5td Dev 3.58 §.24 3.4
Tatal MNAA ) Mk
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Weather Station: ET106

Lecation:

Report Type: 1 Month

Created: Thursday, Febroany 03, 2044 11:27 AM
Report Perigd: April 2010

Date Rain Fall (mm?)
4412010 0.00
4272010 0.00
4312010 0.00
442010 D.00
445/2010 0.00
44/2010 0.00
&/7/2010 D.00
42010 0.00
4872010 4.08
4102010 |0.0D
4112010 |D.6O
41272010 |0.00
4132010 |0.00
41472010 |0.00
4152010 (000
416r2010  [6.90
AF2010 [3.55
41872010 [0.0D
4192010 |0.00
472082010 (0.00
4212010 {000
2242010 |0.0D
HI32010  |D.0D
42010 000
4/26/2010  |0.00
6010 |2.29
4272010 |2.54
/2842010 |0.25
2972090 |0.00
4302010 |0.00

Low 0.og
High 610
Forerage 0.63
5td Dew 1.49
Total 19.80
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Weather Station: ET108

Lecation;
Feport Type: 1 Month
Created: Thursday, Febmany 33, 2011 11:27 AM
Repoit Ferod: April 2010

Relative Humidity (%)

-62-
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2 Thu 15 Thu 7% Thu 1 Sat
Apr 2010 Time
Daity RH hn Daily RH bax Daily RH Ag
Date RA Min | RH e | RH fug
00 |3666 000 |72a6
N2ZAD1D 13762 |00 |7z40
4GR0m |34 |sz40 |e5ge
442010 1213 |80 |sias
wsR00 |z443 |eosn x40
ABA010 |B3dz 10000 8347
47010 |22.43  |1o000  |oman
482010 |4219 |sse0 |08
AR010 |dz.45  |ea0 | 748
PRI T R S
411200 1923 |g2d0  |47.75
4122010 (2331|8980 |46
4152010 (2147|5940 |5e.47
ana@oio 1244 (8530|081
A5R00 1273|8440 |26
416a010 |43.09 |95.40 7708
4700 6107|9900 8614
4182010 |44.13  |680 | 70.76
4192010 [37.13  |9540  |647s
42002010 |2020 10000 6112
AIE010 (7393|8840 |59.05
azzamin | 13367 |8san |Es.®
4732000 1614|7580 |46.60
azamoi0 1650|8290 4747
AZ5aEMD 4614 [s070 |mear
4I6010  |39.04  |88.70 | 7700
4772010 |5562 10000 | 8444
aZeramin |4ese |aTED 7207
4202010 11360 |8920  |52.04
47072010 | 1550|0500 |53.46
Low 1213|7580 |4281
High G342 10000  |86.14
Pwerage  |3145 (@409 6241
Sd Dev 1480 |6.2% 214
Total hiA iR Ta08 27




Weather Station; ET106

Locatien:

Repart Type: 1 Manth

Created: Thursday, Februan 03, 2041 11:20 AM

Report Period: hay 2010
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Air Temperature and Rainfall - May, 2010
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Weather Station: ET108
Location:

Report Type: 1 honth
Created: Thursday, February 02, 2011 11:29 Al

Report Period: May 2040

Date Ar Termp in (°CY | Ar Temp s (°0) |8ie Temp Aorg (°C3
5172010 9.38 28,74 19.41
Ai2/2010 13.53 3N 1204
££2/2010 1183 27 .47 b
5/4/2010 732 25.11 14.70
5852010 4.83 26.87 1677
52010 1177 23.85 16.87
5702010 5.13 2176 13.84
AB/201D &1 14,26 10.44
5872010 .83 10.88 §.71
500200 (1.04 14.39 7.9
5152010 |-1.86 15.52 7.ag
501202010 |4.06 an 7.13
57132010 1.07 D.80 1n.an
5042010 |5.01 2242 13.83
552010 (8.52 21.49 15.44
51602010 15,453 1245 14.29
SAT2010 3.0 3553 14.92
5/18/2010 | 7.81 18.08 12.25
5/19/2010 10.04 13,83 12.01
52072010 10.41 29.95 812
5/2142010 11.97 28.12 0.85
Bl22f2010 11.44 533 19.43
51232010 11.54 2637 18.89
Bezdiz010 13.23 28.16 21.00
5242010 1713 32549 415
Gi26i2010 [ 1593 35.92 681
S272010 11542 FAT 20.00
57282010 | 1011 KAk 18.54
502902010 113.86 26.80 19.54
553002010 | 14,78 26.93 z1.04
5312010 [ 13.27 2840 20 54
Law -1.26 9.1 5.
High 17.15 3502 25.821
Aurerage a9.14 12280 16.34
std Dev 4.72 6.4 5.04
Total HNA WiA H/A
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Weather Station: ET108
Location:
Repor Type: 1 Month

Created: Thursday, Februany 03, 2041 11:20 Al
Repor Feriod: May 2010

Date Rain Fall {mm)
5172010 G0
57202010 0.00
5002010 0.00
57402010 0.51
S42010 0.00
5552010 0.00
872010 0.oo
52010 21.59
52010 0.00
104010 |0.00
SA12010 102
AA2Aa00 457
571342010 j0.0D
SM42010 432
50502010 |0.00
SME2010 |D.00
5M7/2010  |0.C0
501872000 |8.89
51902010 |2.54
/2002010 |0.00
5{21/2010  |0.00
S/ZEA010 |0.00
/232010 (0.00
512442010 (0.00
§r25mo  (0.00
S/Gaon 2.7y
AT (127
5/28/2010 {000
50292010 {000
00010 |0.0D
573142010 |0.0D

Low 0.00
High 21.59
Forerage 1.53
Std Oev 412
Toral 47.50
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Weather Station: ET106

Location:
Repart Type: 1 konth
Created: Thursday, February 03, 2011 11:29 AM
Repart Feriod: Way 2010

Relative Humidity (%)

Relative Hunddity (%)
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Daily RH Min Daily RH hizx Daily RH g
Date RHMin |RHMax |RH fwg
5172010 21.10 7220 47 23
520010 46 17 27.70 6738
5532010 32.35 82.20 68.66
5/42010 31.24 10000 76.69
584552010 26.59 1a0.00 £1.53
5010 22.89 81.30 57,12
5/7/2010 19.08 a0.20 43.35
G/8/2010 53.93 908.30 88.24
5472010 <40 53 6439 54524
sApszoio (1862 570 42.00
/12010 (2307 9660 66.60
SMZIZ010 | 6006 ie0.0n 2422
5352010 [33.33 to0.00 .14
5142010 [8are 100.00 £3.52
552010 3240 96,10 5208
/1612010 11.20 95.20 52.05
AT | 1446 gz 53.49
/1822010 33 87 98.50 F7.20
5192010 |87.10 100.00 93.33
siz020in |27.28 100.00 T7.06
Se212010 | 3618 100.00 fi7 36
55222010 40.59 90.50 66 63
232010 | 4381 og.op 78.07
522010 [39.31 100.00 7484
SI2652010 32.61 896.10 63.44
SFZ6r0I0 {25.14 100.00 6405
5202010 j4z.4] 85.40 397
a0 (2408 53.80 B4.20
5/29:2010 57.07 ge.70 7595
Gra0sz0in 3122 10000 54.75
artenin [3Fa2 a7 60 §1.59
Low 11.20 53.39 42.00
High ar.1o o000 23.33
Fyerage 3579 94 .51 G7.14
Std Dav 1625 3.14 12.33
Total HiA Héa 051.79
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Weather Station; ET108

Locatien:

Rezport Type: 1 Manih

Created: Thursday, February 03, 2011 11:30 AM

Report Period: June 2010

Alr Temperatre
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Air Temperature and Rainfall - June, 2010
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Weather Station: ET108

Location:

Repart Type: 1 Month

Crested: Thursday, Februan 03, 2011 41:30 AM
Report Period: June 2010

Date Air Temp Win (°C) | Ar Temp hisx (°C) j8r Termp Aorg (°C)
612010 16.29 25 .62 19,61
G/2/2010 1482 0 .5% 22.06
G/3/2010 18.18 28.27 2237
Gr4/2010 16,22 30.11 2284
GH5/2010 1044 29.99 1383
6/5/2010 1453 26,67 19 89
6772010 1007 23.02 16.64
BE2010 8.41 21.86 1857
672010 6.25 18.71 187
51072010 1138 18.88 14 46
B/1142010 12.80 22.82 1767
BI1253010 14.86 17.78 16 55
61353010 15.52 19,34 i7.26
8142010 1572 AN 19.74
B/15/2010 11.64 757 18.86
8162010 [9.64 21.99 16.52
BA7/2010 13.33 12.39 18.54
61842010 1.1 3.1 20 .61
5192010 13.03 18 .52 21.82
672042010 15.44 30.54 1344
/2142010 16.32 79.71 23.23
/222010 15.03 27.10 .14
52372010 18.54 29,65 22.80
B/2402010 18 454 32.04 2467
6252010 18.33 20,15 22.26
G/262010 13.96 27.30 20,18
272010 15.06 303 2257
B/2872010 | 21.82 30 46 2511
B/2842010 14.85 2910 23.82
B30S2010 | 9.45 1362 17.00
Low 625 17 .78 11.87
High 21.82 3204 2511
Forerage 14.36 26.29 20.09
Std Dev 2.40 4,15 326
Total NIA HiA WA
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Waather Station; ET108

Laocation:

Report Type: 1 Maonth

Created: Thursday, February 02, 2011 11:30 Akl
Report Period: June 2010

Date Rain Fall (mm)
BA/2010 2083
B/2/2010  |0.00
Ba2010  [0.00
g [0.00
65010 |0.00
[omzmn . |30
B72010 (0.0
/010 |0.00
B0 1270
BHOADID 264
641172010 |D.00
G200 1143
571312010 |0.51
642010 |0.25
611542010 |0.00
5154010 [0.00
5172010 (457
618000 10,00
67102010 |0.00
6202010 |0.00
8/21/2010  |D.00
6i22/2010  |7.67
B2 [3.30
2402010 |0.00
6r25/7010 |0.00
642602010 |0.00
Biz7iziin  |0.00
6/2812010  |0.00
ff20i2010 |0.00
6/30/2010  |0.00

Low n.00
High I0.83
Awerage 144
Std Dev 4.92
Total T3.40
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Location:

Weather Station: ET108

Report Type: 1 Month
Created: Thursday, Febroary 03, 2011 11;30 Ah
Report Period: June 2010

Relative Humidity (%)

Relative Humidity (%)

100 -

40—

TTTT

W]l

TT

Jun 2010
Daily RH hin Daily RH hiax Daily RH furg
Date RHNMn |RHRax |RH Aurg
BA72010 5011 100,00 88,76
6202010 3055 100.00 7318
6352010 43,43 93.30 7775
G010 31.84 100.60 73.24
6/5/2010 45.07 93.40 76.68
562010 5351 97.40 B1.28
G010 27.93 80.40 58.17
firgr2010 28.70 89.70 5%.07
§Af2010 46,91 100,00 27.04
BAQSZOID 820 100.00 0516
gA12010 57.48 100.00 80.24
GAzze 8410 100.00 9362
632010 [ 78.E0 100.00 a1 38
642010 | 58.81 Q9 60 5282
61152010 | 2715 9520 G437
6/16/2010 | 42,00 29.40 7392
6A72010 | 5062 920 7028
BAB2010 | 33.37 100.00 7333
G200 | 3682 100.00 §O.74
Gi2002010 | 41.07 92 50 T6.451
212010 | 35.34 57.70 §9.30
62242010 [30.79 96.30 74545
Gi232mn | 4717 98.80 #0.92
Gi2<i2010 | 40.83 92.90 71.56
6/25r2010 | 27.29 85.60 ittt
GiZ6i2010 13924 100.00 TEAT
G272010 54482 99.10 7987
G28/2010 |57 A7 95.00 §4.25
G29z010 [39.01 849.50 B5.27
G070 | 27.98 g4.00 55.10
Lo 718 39,40 a85.10
High 84.10 100.00 a5 26
Purerage 4G 08 o7 42 7487
§td Dev 1595 337 ar4
Tatal HiA, MiA 227813
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Weather Station: ET106

Looation:

Repart Type: 1 Month

Created: Thursday, February 03, 2011 11:31 AM

Report Period: Juhy 2040

Alr Temperabue
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Air Temperature and Rainfall - July 2010
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YWeather Station: ET108
Logatian:

Report Type: 1 Month
Created; Thuisday, Fehruare 03, 2091 114:21 Al

Repott Period: July 2010

Date Ar Temp Win (°C) | A Temp hiax (°C) | Ar Tetnp g (°C)
7112010 $.38 21.50 1808
71252010 9.12 736 18.60
TOI010 11.81 3.7 2143
TA42010 13.96 33.14 23.50
502010 14.33 26.98 25.51
782010 21.56 37 62 29,45
7010 23.82 37.51 29.60
TAa2010 22.05 31.91 16.85
TRI201D 21.62 I 26 456
71082010 | 20,10 24,88 7308
7152010 19.84 322 2425
722010 13.24 Jz.84 2542
TA2010 | 2208 30.84 18 62
TAN0I0 | 2087 26.81 23 .48
71572010 19.54 31.24 2481
PG00 | 2024 33.93 25.43
FAT2010 18.71 a7 2565
782010 12.68 3048 24.01
7LD (1735 3167 3.60
V20200 | 1868 28.57 2278
2120 (1715 30.88 I2.50
nznizin [15.43 28.8% 204
Hraio [16.32 21.93 19,43
TR242010 | 20.70 30.26 24.84
JRseM0 11734 30.29 2543
Ti2e2010 0 11310 28.75 20.91
VEEE010 | 13.83 3N 22.33
M0 1443 31.74 23.99
72942010 | 21.02 3018 T4 57
000 11314 2667 20.36
Aidti2nn (1347 1687 19.13
Lty 8.3 140 16.08
High 23.82 3768 29.60
Awerage 17.34 3047 23.62
Std Dew 4.01 375 183
Jotal WA Mo MNA
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Weather Station; ET106

Location;

Repart Type: 1 Manth

Created: Thursday, Februoary 03, 2011 11:31 AM
Report Perod: July 2010

Diate Rain Fall {mm
2010 c.00
TA2010 ;.00
TA2010 0.00

7D 0.00
A0 0.0o0
210 0.00
FA00 0.00
FI8L010 ooo
TS0 0.00
702010 |11.68
F12010 (0,00
FAzE00 (ooo
3010 (584
FA42010 |1.02
7N82010 0 (025
282010 |60
TATRID (178
TAGL010 (2,79
792010 )0.0D
0200 (D00
00 1473
/2272010 |0.0D
Temn 1v.0z
WMo 1,27
WISEM0 (000
TABS2010 0.0
FAe10 (000
282010 |0.0D
F29r2010 (.00
FR000 |0.0D
73142010 |0,00

Low 0.00
High 17.02
Furerage 2.0%
Std Dev 4.41
Tetal G.48
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Lozatien:

Repaort Type: 1 Monthk
Created: Thuisday, Febroary 03, 2011 11:31 AM
Repart Periad: Juhy 2010

Weather Slation; ET106

R eative Humidity [3%)

Relative Humidity (%)

3

Jdul 201G

Daily RH hin

Daily RH ki

Oaily RH g

Date RHMn [RHhax |RH Aurg
FASZ010 41.07 94.50 64.90
[Erigl] 26,59 00.50 6229
i2mn 20.51 92,00 65,09
72010 20.02 100.00 61.33
72010 26.84 97.40 65 66
TA2010 31.23 98.70 56.50
77200 29.4D 93.20 66.26
‘reso1n 50.29 87.30 7347
FAVZ0D 46,83 41.00 T0.75
FA0S2010 380 100.00 38.18
7H12010 37.04 100.00 540
722010 2881 29,40 B7 .56
77132010 45,56 97 70 7410
TA42010 | 7Z30 24.30 8127
THE2010 | 447T 100.00 7697
THERI0 4.7 9a.10 80.75
TATZM0 | 3227 1006.00 7432
7852010 327 4a.20 6433
vrgzmn 5302 25.10 7702
20200 | 5067 100.00 8z8d
TR0 |51 100.0D 83.73
FR220010 | 41.58 100.00 72.82
VIO [Te.30 100.00 93.58
Fa2010 | 6756 100.00 £9.09
TS0 | 46.30 40.70 69.84
/262010 | 29.61 jon.on 665,26
Fiziezoin |36, 100.00 69.11
FA28010 | 4267 100.00 73.59
Fgaon 13201 80.70 62.81
0200 1225 g7.00 .38
/2172010 128.55 87.60 55.23
Low 20.02 87.30 53.33
High TE.80 100.00 43.85
Auerage 4z.0t 47.21 ¥2.91
5td Dev 1510 3.86 8.14
Total MAA NEA Z260.29
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Weather Station; ET108

Location;
Report Type: 1 Maonth

Created: Thursday, February 03, 2011 11:3Z Abd
Report Period: August 2010

Al Temperaime

k=2
n

Ar Temperaturel™C)
=
1

>
‘“I‘H.

1 T T e gv.\}&f{f 7777777777 ;

1 Wed

Aug 2010

Daily Ar Termp hdn Daily Ar Temp hex Daily Ar Termp Porg
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Air Temperature and Rainfall - August, 2010
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Weather Stafion: ET106

Lecation:

Report Type: 1 Maonth
Created: Thursday, Februany 03, 2011 11:32 AM
Report Period: August 2010

Date #ir Temp hin ("C3 LA Temp Mlx (°C) |4 Temp Swg (°C)
2r1/2010 13.14 28.30 20,15
85202010 18.01 28.56 247
85372010 1841 29.52 2421
8472010 21.86 23.86 2687
85572010 mav 30.44 493
B82010 14.96 28.73 23.01
8742010 12.23 2517 10.10
8MJ2010 11.458 30.08 21.02
892010 11.60 3.0 6 65
SM02010 | 20.47 32.34 2556
871142010 8.4 31.04 2442
B/12/2010 16.79 2730 169
51302010 17.98 28.12 22.13
/1442010 12.73 780 .87
811552010 16 42 .11 10.34
8162010 13.84 24.93 21.61
817010 18.14 30.02 1435
8/18/2010 15.19 19.05 .42
81972010 14.09 31.41 pr
72072010 14.44 18.00 21.82
82172010 10.28 25.561 18.91
rdral i 17.15 21.27 19.62
82342010 16.28 18.74 17.51
82442010 15.82 22.39 18.65
85252010 16.18 21.9% 18.46
8262010 1544 27.50 2087
85272010 11.90 25.30 18.34
§728/2010  |9.94 2872 18.38
82842010 12.97 33.54 22,06
B/30/2010 12.67 33.64 22.90
853142010 17.25 35.06 2546
Low 9.84 18.74 17.51
High 21.66 36 .06 26.87
Awerage 15.91 8.3 21.80
5td Dev 3.08 3.86 257
Total NIA, HiA MiA,
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Weather Station: ET108

Looation:

Report Type: 1 Manth

Created: Thureday, February 03, 2011 11:32 Al
Repaort Feriod: August 20110

Diate Rain Fall fmrm)
8152010 D.00
L1200 0.00
832010 0.00
B/4/2010 0.00
BS/Z010 0a1
g/gsz010 0.00
8/7/2010 0.00
8/ar2010 n.0n
8200 0.00
1072010 |0.00
8412010 |D.0D
1203010 1000
$713/2010  {0.0D
aA42010  [0.00
81652010 [3.56
81642010 |5.23
§A72010 |00
B/18/2010  |0.0D
2/16/2010  |0.0D
8/20/2010  |0.00
212010 |0.0D
8222010 (2337
2230 1,27
8240010 [0.00
8262010 |0.76
82672010 [D.00
e2e2mo (.00
/2872010 |0.00
8/20/20M10  [D.0D
302010 |0.06
83142010 |D.0OD

Low ..00
High 23.37
PForerage 1.12
5td Dev 4.1
Total 34.80
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Weaather Station; ET108

Location:
Repord Type: 1 htonth
Crested: Thursday, Februar 03, 201 11:22 AM
Report Period: August 2010
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8 S|ur| 15 ‘Sun 22 TSun 1 Wed
Aug 2010 Time
Daily RH hin Daily RH hiax Daily RH &g

D=te RHKn |RH M JRH Awg
22010 41,84 PER 72.19
S/H2010 49 .97 26.00 v0.82
8122010 §1.53 88.20 70.88
B/4/2010 44.26 83.60 72.60
22010 6438 94.10 85.70
B/5/2010 2519 99,10 61.27
B/7/2010 25.62 87.20 53.00
8872010 35.24 9230 §9.37
a/2:2010 35.70 93.50 6782
gAnszoin 45,36 23 .40 733
gA12010 |27 g1.70 63.49
BARMI0I0 | 3843 9170 7208
eA3200 |28 9200 67 60
842010 | 3735 Q9940 §2.04
81552010 |55.31 9850 703
8HE20I0 |83.40 99,30 9383
anzzomo 26.82 99 .60 0.20
81852010 3574 av.an 7242
371972010 | 25.57 100.00 12.40
82052010 | 21,85 100.00 61.57
852172010 36.69 92.20 i5.54
852252010 FE.30 8510 86 A2
&232010 | 72.40 93.80 85.84
S242010 a8 .64 U510 TR
82502010 T2.60 95.40 85.26
R/262010  133.95 100.00 71.45
8I27I010 (3265 8740 G605
SE82010 218 100.00 72.83
/2972010 b | 100.00 71.64
§/3002010 (2631 100.00 B9.02
252172010 31.40 100,00 71.45
Low 2186 85,00 6800
High 83.40 100.00 93.83
Farerage 4230 05,61 T2.36
Std Dev 16.453 4.37 .14
Total MR, NIA 2243.13




A Temperabre

Created: Thursday, Februans 03, 2011 11:22 A

Weather Station: ET106
Report Pariad: September 2010

Location:
Repod Type: 14 Month
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Weather Station: ET106

Location:

Report Type: 1 Month
Created; Thursday, February 03, 2011 11:33 AW
Report Period: September 2010

Date Fir Temp hin (°C) | Ar Temp hisx (°C) | A Temp Asrg (°C)
91152010 1791 345 25.61
9242010 17.81 34.09 6.63
732010 201 30.26 24.89
Q0010 14.09 26.30 )]
/552010 8.B2 22 46 16.68&
97520110 542 553 16.74
972010 1595 3147 2359
24252010 15.03 27.90 21.56
9/9/2010 121 2053 16 .46
anpemn (1207 19.12 15.80
912010 (835 26.40 16.90
anzeoin 11Ty 19.21 1532
9r22m0 1277 1236 16.45
9402010 |8.38 2300 16.46
9714562010 .38 19.77 13.00
QABSEDID | 4.38 152 12.98
94172010 1476 2010 1702
9/18/2010 i0.54 71.69 1575
271942010 11.80 24.45 16,87
fPw a0} [ R ] 11.59 16.91
Q212010 |3.40 23.06 13.85
942252010 13.37 10,58 21.09
Q3010 13.96 25,30 20.57
420 [ 16.02 30.66 .
/2552010 16.35 27 B0 7164
Qizfiz010 [ 10.88 2392 16.51
Q27200 11153 14.89 13.07
fiaginin | 14.42 2416 19.33
9/26/2010 1726 2683 2120
9302010 | 18.65 3448 20.17
Ly 340 14.38 12.9%
High 20.31 3499 258.62
Pyerage 12.38 FEFI] 18.56
5td Dev 4,16 4.fi3 372
Total HiA, HiA HiA
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Weather Station: ET106

Location:

Repott Type: 1 bdanth

Created: Thursday, Febmary 03, 2041 11:33 Ahd
Repot Pericd: September2010

Date Rain Fall (mm}
/12010 0.0o
22010 0.00
32010 0.00
Q47010 .00
9s5/2010 0.oo
9/5/2010 0.00
972010 0.00
9/8/2010 D.25
972010 0.00
as10/2010  |0.00
/1142010 |D.00
/1272010 (D00
8/43/72010  |000
an44010  |0.00
gA5/2010  |0.00
AMFa010 [5.8d4
97200 102
92182010 |0.00
9192010 {000
Q0200 (0.0
0/24/2010  |D.0D
grz2z0in (000
WLIA0I0 162
/2452010 |0.00
Q526/2010  |0.00
972602010 |D.0D
QEI0I0 (065
Q282010 |26.92
072002010 (0.0D
853072010 |40.13

Low 0.00
High 40.13
Hfyarage 2,23
Sid Dev 8.0l
Total 54.83
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Weather Station; ET108

Location:
Repoit Type: 1 Month
Created: Thuisday, February 03, 2011 11:33 Al
Report Feriod: September 2010

REe@tive Humidty (%)

100

Sep 201D

Daily RH hin

Dzihy RH hix

Daily RH forg

Date FHbin | RHMex | RH foarg
9412010 3097 100.00 12 86
22/2010 i | 89940 66 86
9/3f2010 50.17 82.90 71.95
9452010 249 62 21.00 5582
w5010 33.36 47.50 fid. 47
Q82010 7.492 10000 65.01
0/7/2010 30.38 87.00 G7.05
97272010 3312 8780 F0.03
/902010 5453 62,20 287
aAo2010 (4904 9z,10 6898
/112000 2769 100.00 66.57
anzeoin (55.01 o800 T9.24
QA32010  |55.48 o700 §2.55
an420i0 (2248 100.90 7157
ansznin (3393 100.00 G7.58
962070 [41.73 100.00 2317
AT (5117 0950 76,83
9138:10%0  [4e20 $9.80 7126
0192090 |53.42 180.00 §2.94
002010 (2910 910 6023
9712010 (2493 100.00 62.50
/2202010 (3570 20.20 G7.53
95230010 (3345 91.30 63.77
97242010 5233 a0.80 Th 24
27252010 (3339 93.20 65.10
926010 |39.66 arrn 0.7z
27010 (7870 98.490 93.23
972842010 | 7560 9940 93.34
9/29/2010 3855 99.20 7B 51
953002010 [Ta.50 100.00 a0.5%
Low 2403 21.00 55.82
High 78.80 100.o0 03.34
Foerage 42.02 96.10 71.58
Std Dav 1511 5104 a.:z0
Total HiA HPA 217757
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2010

Publications



2010
Peer Reviewed Manuscripts Published

Chepilick, S., Y. Kwon, P. C. Bhowmik and K. Setty. 2010. Phenolic-linked
variation in strawberry cultivars for potential dietary management of
hyperglycemia and related complication of hypertension. Bioresource
Technology 101:404-413

Ghosh, S., H. Hashayekhi, P. C. Bhowmik and B. Xing. 2010. Cclloidal stability
of Al,O5 nanoparticles as affected by coating of structurally different humic acids.
Langmuir 26(2)873-879

Sarkar, D., P. C. Bhowmik, K. Shetty. 2010. Effects of marine peptide and
chitosan oligosaccharide on high and low phenolic creeping bentgrass clonal

lines and improvement of antioxidant enzyme response. Agronomy Journal
102:981-989
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2010
Research Abstracts Published in Proceedings

International

Bhowmik, P.C. and J. Ebdon. 2010. Tolerance of Kentucky bluegrass cultivars to
sulfosulfuron. International Meeting of Agronomy Society of America, Crop Science
Society of America and Soil Science Society of America, October 31- November 4,
2010. Long Beach, CA. Abstract no.234, Cs-77-3

Available: hitp://a-c-s.confex.com/crops/2010am/webprogram/Paper60838.html

Ebdon, J. and P. C. Bhowmik. 2010. Ingress of Poa Annua into perennial ryegrass.
International Meeting of Agronomy Society of America, Crop Science Society of
America and Soil Science Society of America, October 31- November 4, 2010. Long
Beach, CA. Abstract no.243, C5-77-12

Available: http://a-c-s.confex.com/crops/2010am/webprogram/Paper57683.html

National

Bhowmik, P. C. 2010. Postemergence control of false green kyllinga (Kyllinga
gracillima). Joint Meeting of the Society for Range Management and Weed Science
Society of America, February 8-11, 2010, Denver, CO (Electronic abstract)
http://www.rangelands.org/denver2010/

Bhowmik, P. C. 2010. Biology and control of Kyllinga graciffima in turfgrass
environments. 2010 Second European Turfgrass Society Conference, April 11-14,
2010, Angers, France.
http://www.turfgrasssociety.eu/home/articles/code/2317headline=Biology%20and%20co
ntrol%200f%20Kyllinga%20gracillima%20in%20turfgrass %20environments

Bhowmik, P. C. 2010. Characteristics of invasive plant species: Its importance to
ornamental horticuiture. 28" International Horticultural Congress, August 22-17, 2010,
Lisbon, Portugal. Abstract no. 551
http://www.ihc2010.org/docs/sm11.FinalProgramme.pdf

New England Region

Invited Speaker

Bhowmik, P.C. 2010. Weeds: Indicator species for landscapes and other
environments. 18™. Annual Turfgrass Conference & Show, Vermont Greenscape
Association Inc., Lebanon, VT, December 7, 2010.
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2010
Presentations at International, National, and Regional
Conferences

International

Bhowmik, P. C. 2010. Biology and control of Kylfinga gracillima in turfgrass
environments. 2010 Second European Turfgrass Society Conference, April 11-
14, 2010, Angers, France.

Bhowmik, P. C. 2010. Characteristics of invasive plant species: Its importance to
ornamental horticulture. 28", International Horticultural Congress, August 22-27,
2010, Lisbon Congress Center, Lisbon, Portugal.

Bhowmik, P. C. 2010. Chair, Technical Session 1, Review Méeting of National
Invasive Surveillance Program, indian Council of Agricultural Research, BCKV,
Kalyani, India. January 12-13, 2010.

Bhowmik, P.C. 2010. Leader in Group Discussions at the 33", Annual Fulbright
Association Conference, Buenos Aires, Argentina, November 4-7, 2010,

National

Bhowmik, P. C. 2010. Postemergence control of false green kyllinga {(Kyllinga
gracillima). Joint Meeting of the Society for Range Management and Weed
Science Society of America, February 8-11, 2010, Denver, CO

New England Regional

Invited speaker:

Bhowmik, P.C. 2010. Weeds: Indicator species for landscapes and other
environments. 18", Annual Turfgrass Conference & Show, Vermont Greenscape
Association inc., L.ebanon, VT, December 7, 2010.

Bhowmik, P. C. 2010. What's new in broadleaf weed control? University of
Massachusetts Turfgrass Research Field Day, June 16, 2010, Joseph Troll Turf
Research Center, South Deerfield, MA. Pp. 89-92
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Massachusetts Weed Science Research Results - 2009

Bhowmik, P. C. 2009. Use of growth regulators in turfgrass management.
Massachusetts Weed Science Research Results — 2009. Vol. 28:1-4

Bhowmik, P. C. and M. Barton. 2009. Effects of volumes of application of on the
performance of various products in false green kyllinga control. Massachusetts Weed
Science Research Results — 2009. Vol. 28:29-34

Bhowmik, P. C. and M. Barton. 2009. Effects of timings of application of various
products in false green kyllinga control. Massachusetts Weed Science Research
Results — 2009. Vol. 28:35-40

Bhowmik, P. C. and T. Griffin. 2009. Postemergence control of Poa annua.
Massachusetts Weed Science Research Results — 2009. Vol. 28:45-48

Bhowmik, P. C. and T. Griffin. 2009. Broadleaf weed control in tall fescue.
Massachusetts Weed Science Research Results — 2009. Vol. 28:67-68

Bhowmik, P. C. and S. McCann. 2009. Maintenance of Kentucky bluegrass stands with
low rates of Certainty. Massachusetts Weed Science Research Results — 2009. Vol.
28:13-22

Bhowmik, P. C. and K. Miller. 2009. Efficacy of adjuvants on th eperformanc eof Drive
XLR9 in large crabgrass control. Massachusetts Weed Science Research Results —
2009. Vol. 28:9-12

Bhowmik, P. C. and 8. Phoboo. 2009. Comparison of various commercial products in
~ garden moss control. Massachusetts Weed Science Research Results — 2009. Vol.
28:41-42

Bhowmik, P. C. and B. Ruszala. 2009. Postemergence control of yellow nutsedge.
Massachusetts Weed Science Research Results — 2009. Vol. 28:49-52

Bhowmik, P. C. and D. Sarkar. 2009. Effects of Primo MAXX on bentgrass quality on a
putting green. Massachusetts Weed Science Research Results — 2009. Vol. 28:5-8

Bhowmik, P. C. and D. Sarkar. 2009. Effects of timings of application of various

commercial products in garden moss control. Massachusetts Weed Science Research
Results — 2009. Vol. 28:43-44
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Bhowmik, P. C., S. Ebdon and T. Griffin. 2009. Tolerance of NTEP Kentucky bluegrass
cultivars to sulfosulfuron. Massachusetts Weed Science Research Results — 2009.
Vol. 28:53-62

Bhowmik, P. C., S. Phoboo and M. Barton. 2009. Effects of carfentrazone and
sulfentrazone on false green kyllinga. Massachusetts Weed Science Research Results
—2009. Vol. 28:63-66

Bhowmik, P. C., D. Sarkar and M. Barton. 2009. Efficacy of various rates of several
products in controlling false green kyllinga. Massachusetts Weed Science Research
Results — 2009. Vol. 28:23-28
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2010

Poster Presentations
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