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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 2009. This information is our annual summary of ongoing field research
in Weed Science at the University of Massachusetts, Amherst. Interpretation of the data may
be modified by additional experiments. In spite of careful proofreading, there may be some
typing or compilation errors in this report. Should you find an obvious error, please bring it to
the attention of the author.

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

from the University of Massachusetts Extension.
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Prof. Prasanta C. Bhowmik
Amherst, MA
December 31, 2009






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

Graduate Research Assistants Dipayan Sarkar
Susanna Phoboo

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

The James Underwood Crockett Agricultural Technology Growth Fund
Industrial, Turf & Ornamentals-Monsanto
Syngenta Crop Protection
BASF
Cutting Edge
The Scotts Company

Appreciation is also extended to others who provided seeds, supplies, equipments, and/or
services for these studies. Special thanks to Michael Barton for their collaboration on field trial
at the golf course, Burning Tree Country Club. Also, thanks to Thom Griffin for his
cooperation and help for the entire season.
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2009 RESEARCH PROJECTS

Research Projects

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

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

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

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

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

Biology and management of moss: 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.
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TURFGRASS
DATA COLLECTION METHODS

A. TURFGRASS

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

PERCENT WEED CONTROL.: Zero percent control meaning the treatment did not a ffect 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.

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

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

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

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

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

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

2. Percent seed head reductions or suppression

3. Percent top growth reduction, (turf height measurement from clippings)
4. Clippings weight (fresh weight of clippings taken at 2 week intervals)
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Use of Growth Regulators in Turfgrass Management

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

Plant growth regulators (PGRs) or turfgrass growth retardants (TGRs) are increasingly being
used on golf courses to suppress seedheads and vegetative growth of desirable turfgrasses, and to
enhance turfgrass quality. It is also being used to manage annual bluegrass (Poa annua) growth
and development. Depending upon the turfgrass species and maintenance program, PGRs may
reduce mowing costs, prevent scalping, increase turf density and decrease the need to mow steep
slopes. Traditionally, PGRs were used for tall fescue (Festuca arundinacea) seedhead reduction
in low maintenance areas such as highway roadsides, airports, and golf course roughs. In recent
years, new products have been registered for use in most high maintenance turfgrasses, including
golf courses.

The use of a PGR is often determined by the type of turfgrass area and level of maintenance. For
example, and trinexapac-ethyl (Primo MAXX), flurprimidol (Cutless), and paclobutrazol (Scotts
TGR) may be used on putting greens. Mefluidie (Embark), amidochlor (Limit), and ethephon
(Proxy) arc used for seedhead reduction in low input turfgrass areas. The PGR label should
always be followed for information concerning turfgrass species and their applications.

Turfgrass Growth Suppression

In general, Type I PGRs (cell division inhibitor} quickly (five to seven days) suppress vegetative
growth, but usually provide a shorter period of growth suppression than Type II PGRs
{gtbberellin biosynthesis inhibitors). However, unlike gibberellin biosynthesis inhibitors, cell
division inhibitors are highly effective in suppressing seedhead development. The growth
suppression activity of gibberellin biosynthesis inhibitors is often not immediately evident.
Compared to cell division inhibitors, paclobutrazol and flurprimidol are slower (10 to 14 days) in
suppressing turfgrass growth, but their duration of activity is usually longer, lasting from four to
eight weeks, depending on application rate. However, trinexapac-ethyl has been shown to reduce
bentgrass clipping weights by 20 to 50% over a two to six week period. Depending upon
application rates and schedules, trinexapac-ethyl also provides long term (four to eight weeks)
growth suppression. Another key difference is that while gibberellin biosynthesis inhibitors
decrease seedhead stalk height, they have little effect on the actual formation of seedheads. In
recent years, Type I and Type Il PGRs have been reclassified as Class A, B, C, D and E as
presented in Table 1.



Timing of Application

Timing of application with PGRs 1s critical to achieve desired results. For seedhead suppression,
the PGR must be applied before seedhead formation and emergence. Applications made after
seedhead emergence will not be effective. For Kentucky bluegrass, the appropriate PGR should
be applied to actively-growing turfgrasses after full spring green-up and several mowings (about
10 to 14 days following mowing usually from late April to mid May). The PGR treatment should
be applied or just prior to new seedhead appearance. If PGRs are being used on creeping
bentgrass golf greens, applications should be made during periods of active growth. Applications
can be repeated if additional growth regulation is needed.

Turfgrass Quality

PGRs differ substantially differ substantially in turfgrass safety. Use of products from Class D
PGRs is generally recommended on low maintenance turfgrass due to the high potential of
phytotoxicity and the poor quality of turfgrass that results. Class C PGRs are used in low
maintenance areas where the primary objective is the control of seedheads. These products are
used primarily on low-medium maintenance turfgrass areas because phytotoxicity (yellowing)
can be a problem.

Classes A and B are the two most common PGRs for turfgrass due mainly to the length of
suppression and turfgrass safety. Class A PGRs are noted as being the safest on all turfgrass
species as they inhibit only gibberellic acid GA,. The early blockage of GA exhibited by the
Class B products prevents the biosynthesis of further GAs which can lead to injury on
environmentally stressed turfgrass.

Trinexapac-ethyl (Primo MAXX)

Primo MAXX (Class A) should be applied to actively growing turfgrass. Primo MAXX (1EC) at
3 to 6 fl. 0z/A may be used on bentgrass. Repeat applications may be applied as needed or
approximately three to six week apart to maintain turfgrass suppression. Application volume
should be adequate to ensure through and even coverage of the turfgrass leaves and penetration
to the crowns. Application can be made with 20 to 50 gal/A water, using flat fan nozzles.

Poa annua (Annual bluegrass) management

Different grasses vary in their sensitivity to Primo MAXX. Poa annua is more sensitive to it than
creping bentgrass. It can be used to reduce the competitiveness of Poa annua in bentgrass
greens. Primo MAXX can be integrated into existing Poa annua control programs. Low rates
applied during peak growth periods may enable a slow transition in the golf green turf
composition, resulting in higher percentage of bentgrass.



Other PGRs for Poa anua management

Mefluidide (Embark 28, Embark Lite (.25). Apply at 0.05 to 0.125 1b. ai/acre (Embark 2S5 - 0.5
pt/A; Embark Lite - 2 to 5 pt/A) to suppress annual bluegrass seedhead development. Mefluidide
must be applied before seedheads emerge. April time frame (actual timing of application depends
upon location and climatic conditions) can be a good time for PGR application. Do not apply to
turf within four growing months after seeding, and do not reseed within seven days after
application. Treated turf may appear less dense and temporarily discolored. Iron applications
may lessen discoloration. Mefluidide formulations are not recommended for use on golf course
putting greens.

Paclobutrazol (TGR Turf Enhancer 25C). Apply at 6.4 to 48 1. 0z/A (0.1 to 0.75 Ib. ai/acre) in
early spring after growth of desired grasses has resumed (greenup) and after one to two mowing.
Paclobutrazol is root absorbed and 0.25 inch rainfall or irrigation water should be applied within
24 hours of application. Spring applications of paclobutazol may also be used over a period of
years to suppress the growth of perennial biotypes of annual bluegrass in creeping bentgrass
greens. Repeat applications may be made three to four weeks apart. Do not use if Poa annua
populations exceed 70%.

Flurprimidol (Cutless 50WP). Apply at 0.25 to 0.5 1b/A (0.12 to 0.25 1b. ai/acre) to actively-
growing creeping bentgrass in the spring after third or fourth mowings. Repeat, if necessary, at 3
to 6 week intervals, but do not exceed 2 lb. product/A per growing season. Delay overseeding
two weeks after application. Flurprimidol is not as effective as paclobutrazol in suppressing the
growth of perennial biotypes of annual bluegrass.
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Feb-18-10 (0902TG2) Site Description Page 1 of 1

UNIVERSITY OF MASSACHUSETTS-AMHERST

‘EFFECTS OF PRIMO MAXX ON BENTGRASS QUALITY ON A PUTTING GREEN

Trial ID: 0902TG2 Protocol ID: 0902TG2
Location: SDF-TRC  Study Director: Prof. P. C. 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 D. Sarkar

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

Site and Design
Plot Width, Unit; 4 FT
Plot Length, Unit: 10 FT
Plot Area, Unit: 40 FT2

Replications: 4 Study Design: RACOBL Randomized Complete Block (RCB}
Application Description
A B Cc D
Application Date: May-20-09 | Jun-1-09 Jun-13-09 Jul-3-09
Time of Day: AM Noon  |Noon AM
Application Method: SPRAY SPRAY 'SPRAY |SPRAY

Air Temperature, Unit: 72 F 66.5F B825F 753F
% Relative Humidity: 33 25.8 243 37.1

Wind Velocity, Unit: 0 MPH 2 MPH O MPH |0 MPH
Soil Temperature, Unit: 58 F '651F 818F 76.2 F

% Cloud Covet: 0 0 0
. Application Equipment

! A B'C|D
| Appl. Equipment: BACKPACK
|Equipment Type: SPRBAC
Operating Pressure, Unit; |22

‘Nozzle Type: TEEJET

'Nozzle Size: 1104 VS

'Nozzie Spacing, Unit: 20 IN

Spray Volume, Unit: 150  gallac

| Mix Size, Unit: 0.456




Sep-24-09 (09027G2)

AQV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0902TG2
Location: SDF-TRC
Project ID:

Protocol ID: 0902TG2

Study Director:

Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

EFFECTS OF PRIMO MAXX ON BENTGRASS QUALITY ON A PUTTING GREEN

Crop Code AGSST AGSST AGSST AGSST
BBCH Scale BGRM BGRM BGRM BGRM
Crop Scientific Name Agrostis stolo>| Agrostis stolo>| Agrostis stclo>|  Agrostis stolo>
Crop Name Creeping bentg>| Creeping bentg>| Creeping bentg>| Creeping bentg>
Rating Date May-27-09 May-27-09 Jun-4-09 Jun-4-09
Rating Type PHYGEN QUALITY PHYGEN QUALITY
Rating Unit 1-9 scal 1-9 scal 1-9 scal 1.9 scal
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 7 7 7 7 15 3 15 3
Trt Treatment Rate Appi
No. Name Rate Unit Code 1 2 3 4
1 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 7.88 a 8.75 a 9.0 a 90 a
2 PRIMO MAXX 0.138 fl 0z/1000 fi2 A 8.50 a 8.88 a 90 a 9.0 a
PRIMO MAXX 0.138 fl 0z/1000 fi2 B
3 PRIMO MAXX 0.138 fl 0z/1000 ft2 A B8.75 a 8.88 a 9.0 a 90 a
PRIMO MAXX 0.138 fl 0z/1000 ft2 B
PRIMO MAXX 0.138 fl 0z/1000 ft2 C B
4 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 825 a 875 a 9.0 a 90 a
PRIMO MAXX 0.138 fl 0z/1000 ft2 B
PRIMO MAXX 0.138 fl 0z/M000 ft2 C
PRIMO MAXX 0.138 fl 0z/1000 fti2 D
5 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 8.50 a 8.75 a 9.0 a 8.0 a
PROXY 5.0 fl 0z/1000 ft2 A
6 UNTREATED CHECK 8.00 a 8.75 a 9.0 a 9.0 a
LSD (P=.05) 1.539 0.502 0.00 0.00
Standard Deviation 1.022 0.333 0.00 0.00!
cv 12.29 3.79 0.0 0.0
Bartlett's X2 1.816 2.208 0.0 0.0
P{Bartlett's X2) 0.874 0.82
Replicate F 0.329 0.625 0.000 0.000
Replicate Prob(F) 0.8042 0.6098 1.0000 1.0000
Treatment F 0.425 0.150 0.000 0.000
Treatment Prob{F) 0.8241 0.9789 1.0000 1.0000

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.

Crop Code

Rating Type

AGSST, BGRM, Agrostis stolonifera, = US

PHYGEN = phytotoxicity - general / injury




Sep-24-09 (0902TG2) AOV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF PRIMO MAXX ON BENTGRASS QUALITY ON A PUTTING GREEN ’

Trial ID: 0902TG2 Protocol ID: 0902TG2
Location: SDF-TRC  Study Director: ‘
Project ID. Investigator: PRASANTA C. BHOWMIK
Sponsor Contact: \
Crop Code AGSST AGSST AGSST AGSST
BBCH Scale BGRM BGRM BGRM BGRM
Crop Scientific Name Agrostis stolo>| Agrostis stolo>| Agrostis stolo>| Agrostis stolo>
Crop Name Creeping bentg>| Creeping bentg>| Creeping bentg>| Creeping bentg>
Rating Date Jun-24-09 Jun-24-09 Jul-1-09 Jul-1-09
Rating Type PHYGEN QUALITY PHYGEN QUALITY
Rating Unit 1-9 scal 1-9 scal 1-8 scal 1-9 scal
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 3 N 35 11 42 18 42 18
Trt Treatment Rate Appl
No. Name Rate Unit Code 5 6 7 8
1 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 9.00 a B.75 a 9.0 a 7.5 a
2 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 8.63 a 8.75 a 9.0 a 9.0 a
PRIMO MAXX 0.138 fl 021000 ft2 B
3 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 8.88 a 38.74 a 9.0 a 9.0 a
PRIMO MAXX 0.138 floz/1000 ft2 B
PRIMO MAXX 0.138 fl 0z/1000 fti2 C
4 PRIMO MAXX 0.138 fl 0z/100Q0 12 A 8.84 a 8.75 a 9.0 a 8.5 a
PRIMO MAXX 0.138 fl 0z/1000 fi2 B
PRIMO MAXX 0.138 fl 0z/1000 ft2 C
PRIMO MAXX 0.138 fl 0z/1000 f12 D
5 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 8.88 a 8.88 a 9.0 a 85a
PROXY 5.0 fl 0z/1000 fi2 A
8 UNTREATED CHECK 9.00 a 8.75 a 9.0 a 8.0 a
LSD (P=.05) 0.245 27.208 0.00 1.38
Standard Deviation 0.161 17.939 0.00 0.91
Ccv 1.82 130.28 0.0 10.85
Bartlett's X2 0.067 107.815 0.0 0.091
P(Bartlett's X2) 0.996 0.001* . 0.993
Replicate F 4.696 0.991 0.000 0.200
Replicate Prob(F) 0.0180 0.4257 1.0000 0.8948
Treatment F 2914 1.860 0.000 1.640
Treatment Prob(F) 0.0523 0.1655 1.0000 0.2098

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

Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL,
Crop Code

AGSST, BGRM, Agrostis stolonifera, = US

Rating Type
PHYGEN = phytotoxicity - general / injury




Sep-24-09 (0902TG2)

AOV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial 1D: 0902T7G2 Protocol ID: 0902TG2

EFFECTS OF PRIMO MAXX ON BENTGRASS QUALITY ON APUTTING GREEN

Location: SDF-TRC  Study Director:;
Project ID; Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Crop Code AGSST AGSST
BBCH Scale BGRM BGRM
Crop Scientific Name Agrostis stolo>| Agrostis stolo>
Crop Name Creeping bentg>| Creeping bentg>
Rating Date Aug-14-09 Aug-14-09
Rating Type PHYGEN QUALITY
Rating Unit 1-9 Scal 1-9 scal
Number of Subsamples 1 1
Days After First/Last Applic. 86 42 86 42
Trt Treatment Rate Appl
No. Name Rate Unit Code 9 10
1 PRIMO MAXX 0.138 fi 0z/1000 ft2 A 9.0 a 9.0 a
2 PRIMO MAXX 0.138 fl 0z/1000 fi2 A 9.0 a 9.0 a
PRIMO MAXX 0.138 fl 0z/1000 ft2 B
3 PRIMO MAXX 0.138 fl 021000 ft2 A 9.0 a 9.0 a
PRIMO MAXX 0.138 fl 02/1000 /2 B
PRIMO MAXX 0.138 fl 0z/1000 ft2 C
4 PRIMO MAXX 0.138 fl 0z/1000 ft2 A 9.0 a 9.0 a
PRIMO MAXX 0.138 fl 0z/1000 ft2 B
PRIMO MAXX 0.138 fl oz/1000 fi2 C
PRIMO MAXX 0.138 fl cz/1000 ft2 D
5 PRIMO MAXX 0.138 fi 0z/1000 ft2 A 9.0 a 8.0 a
PROXY 5.0 fl 0z/1000 fi2 A B
6 UNTREATED CHECK 9.0 a 9.0 a
L3D (P=.05) 0.00 0.00
Standard Deviation 0.00 0.00
cv 0.0 0.0
Bartlett's X2 0.0 0.0
P{Bartlett's X2)
Replicate F 0.000 0.000
Replicate Prob(F) 1.0000 1.0000
Treatment F 0.000 0.000
Treatment Prob(F) 1.0000 1.0000

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

Crop Code
AGSST, BGRM, Agrostis stolonifera, = US

Rating Type
PHYGEN = phytotoxicity - general / injury




Feb-18-10 (0903TG3) Site Description Page 1 of 5

UNIVERSITY OF MASSACHUSETTS-AMHERST

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

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

Sponsor Contact:

General Trial Information
Study Pirector: 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

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: 3.5 FT 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 control randomized in each block

Application Description

i I A
Application Date: ' Jun-10-09
Time of Day: 10:00 AM

Application Method: SPRAY
Application Timing: EAPOWE
Application Placement: BROFOL
Air Temperature, Unit: 70.2F

% Relative Humidity:  30.0
Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: 752 F

% Cloud Cover: 0

Crop Stage At Each Applic_ation
A
Crop 1 Code, BBCH Scale: TURF

Pest Stage At Each Application
A
Pest 1 Code, Type, Scale: DIGSA W
Stage Majority, Percent: |90

Application Equipment -O.
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial ID: 0903TG3 Protocol ID: 0803TG3
Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
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 gall/ac
Mix Size, Unit: 0.456

-10-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0803TG3
Location: TRC-SDF
Project ID: 0903TG3
Sponsar Contact:

Protocol ID: 0903TG3
Study Director: Prof. P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

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

Pest Type W Weed W Weed W Weed W Weed
Pest Code DIGSA DIGSA DIGSA DIGSA
Pest Scientific Name Digitaria sang>| Digitaria sang>| Digitaria sang>| Digitaria sang>
Pest Name Large crabgrass| Large crabgrass| Large crabgrass Large crabgrass
Rating Date Jun-16-09 Jun-23-09 Jul-1-09 Jul-14-09
Rating Type CONTROL CONTROL CONTROL CONTROL
Rating Unit % % % %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 6 6 13 13 21 21 34 34
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 DRIVE XLR8 1.5 0z/1000 ft2 | 66.7 a 783 a 75.0 a 66.7 a
2 DRIVE XLR8 1.5 0z/1000 ft2 783 a 895.0 a 927 a 76.7 a
MSO 1 % viv ]
3 DRIVE XLR8 1.5 021000 ft2 78.3 a 90.0 a 90.0 a 89.3 a
cocC 1 % viv
4 DRIVE XLR8 1.5 0z/1000 ft2 68.3 a 733 a 727 a 58.3 a
X7 025%uy o o )
5 DRIVE XLR8 1.5 0z/1000 ft2 75.0 a 920 a 953 a 920 a
NIS 0.25 % viv
6 UNTREATED CHECK 00b 00b 0.0 b 00b
LSD {P=.05) 14.25 16.84 2203 33.40
Standard Deviation 7.84 9.26 12.11 18.36
Ccv 12.82 12.96 17.07 28.76
Bartlett's X2 6.923 2.347 6.456 3.803
P{Bartlett's X2) 0.074 0.503 0.168 0.419
Replicate F 2.059 2087 2.666 1.570|
Replicate Prob(F} 0.1783 0.1521 0.1180 0.25531
Treatment F 44 995 45335 26.527 10.185
Treatment Prob(F) 0.0001 0.0001 0.0001 0.0011 \

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.

-11-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

—
EFFICACY OF ADJUVANTS ON THE PERFORMANCE OF DRIVE XLR8 IN LARGE CRABGRASS CONTROL
Tria} ID: 0903TG3 Protocol ID: 08037G3
Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0903TG3 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed
Pest Code DIGSA
Pest Scientific Name Digitaria sang>
Pest Name l.arge crabgrass
Rating Date Sep-3-09
Rating Type CONTROL
Rating Unit %
Number of Subsamples 1
Days After First/Last Applic. 85 85
Trt-Eval Interval 85 DA-A
Trt Treatment Rate
No. Name Rate Unit 5
1 DRIVE XLR8 1.5 0z/1000 ft2 85.0 a
2 DRIVE XLR8 1.5 0z/1000 12 75.0 a
- MSG B 1 %vv | ]
3 DRIVE XLR8 1.5 0z/1000 ft2 85.0 a
coc 1 % viv
4 DRIVE XLR8 1.5 0z/1000 ft2 550 a
X7 025 %wvwv |
5 DRIVE XLR8 1.5 0z/1000 ft2 90.0 a
NIS 0.25 % v
6 UNTREATED CHECK 00b
LSD (P=.05) 35.89
Standard Deviation 19.73
cv 31.99
Barilett's X2 4.526
P(Bartlett's X2) 0.339
Replicate F 1.360
Replicate Prob(F) 0.3004
Treatment F 8.300
Treatment Prob(F) 0.0025

I

]Pest Type
i W, Weed, G-BYRWT7,
Pest Code

G-WedStg = Weed ar volunteer crop

DIGSA, Digitaria sanguinalis, = US

Rating Unit
. % = percent

-12-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID: 0904TG4 Protocol ID: 0204TG4
~ Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
i Project ID: 0904T G4 Investigator; PRASANTA C. BHOWMIK

| Sponsor Contact:

General Trial Information
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik and 8. McCann

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator; P. C. Bhowmik and S. McCann
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: 3.5 FT 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 control randomized in each block

Application Description

A B | C D
Application Date: Jun-1-09  Jul-3-09  Aug-4-09
Time of Day: Noon AM Noon |

Application Method: SPRAY SPRAY SPRAY
Application Timing: EAPOWE EAPOWE EAPOWE|
Application Placement: BROFOL BROFOL BROFOL
Air Temperature, Unit: 665 F 75.3F 88.0F

% Relative Humidity: .25.8 37.1 138.0

Wind Velocity, Unit: 5 MPH 0 MPH 2 MPH
Soil Temperature, Unit: 65.1F  762F [82.0F

% Cloud Cover: 0 0 0

Crop Stage At Each Application
A B C D
ICrop 1 Code, BBCH Scale:iTURF‘TURF!TURF TURF

| Pest Stage At Each Application ‘
A B C : D
'Pest 1 Code, Type, Scale: DIGSA w'DIGSA W DIGSA W DIGSA W

Application Equipment
-13-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial 1D: 0904TG4 Protocol ID: 0904TG4
Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0904TG4 Investigator;: PRASANTA C. BHOWMIK
Sponsor Contact:
Equipment Type: SPRBAC '
Nozzle Type: TEEJET
Nozzle Size: 1104 VS

Nozzle Spacing, Unit: 20 IN |
Boom Height, Unit: 20 IN |

Carrier: WATER |
Spray Volume, Unit: |50 GAL/AC
Mix Size, Unit: 0.4562 Liters

-14-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID: 0904TG4
Location: TRC-SDF
Project ID: 0904TG4

Protocol ID
Study Director
Investigator

1 09047G4

: Prof. P. C. Bhowmik

1 PRASANTA C. BHOWMIK
Spansor Contact:

‘Crop Code POAPR POAPR POAPR
.BBCH Scale BGRM BGRM BGRM
: Crop Scientific Name Poa pratensis Poa pratensis Poa pratensis
Crop Name Kenfucky biueg>| Kentucky blueg>| Kentucky blueg>
Rating Date Jun-8-09 Jun-16-09 Jun-23-09
Rating Type PHYTO PHYTO PHYTO
Rating Unit Percent Percent Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 77 15 15 22 22
Trt-Eval Interval 7 DA-A 15 DA-A 22 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit Code 1 2 3
1 CERTAINTY 0.75 ozwlt/la A 13.3 a 18.3 a 150 a
NIS 025 %viv A
CERTAINTY 075 ozwt/a B
~_NIs 025 %viv B
2 CERTAINTY  0.50 czwifa A 16.7 a 13.3 a 11.7 a
. NIS 025 %viv A
CERTAINTY  0.50 ozwltla B
NIS 0.25 %viv B
3 CERTAINTY 050 ozwtia A 11.7 a 33b 6.7 b
NIS 025 %viv A
CERTAINTY 050 ozwltia B
NIS 025 %viv B
CERTAINTY 050 ozwl/la C
NS 025%wv C
4 CERTAINTY 050 ozwla A 133 a 15.0 a 16.7 a
NIS 0.25 %viv A
CERTAINTY 0.50 czwlla B
NIS 025 %vwv B
- CERTAINTY 0.50 czwtia C
NIS 025 %viv C
CERTAINTY  0.50 czwt/la D
NIS 025 %viv D
5 CERTAINTY 025 ozwl/a A 13.3 a 50b 3.3 be
Nis 0.25 %viv A
CERTAINTY 0.25 oczwt/la B
NIS 025 %viv B
CERTAINTY 0.25 ozwtfa C
NIS 025 %viv C
CERTAINTY 0.25 ozwt/a D
NS 025%wv D

-15-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID; 0904TG4
. Location: TRC-SDF
Project ID: 0904TG4
Sponsor Contact:

Protocol 1D: 0904TG4
Study Director: Prof. P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Crop Code

POAFR POAPR POAPR
BBCH Scale BGRM BGRM BGRM
Crop Scieniific Name Poa pratensis Poa pratensis Poa pratlensis
Crop Name Kentucky blueg>| Kentucky blueg>| Kentucky blueg>
Rating Date Jun-8-09 Jun-16-08 Jun-23-09
Rating Type PHYTO PHYTC PHYTO
Rating Unit Percent Percent Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 7 7 15 15 22 22
Trt-Eval Interval 7 DA-A 15 DA-A 22 DA-A
Trt  Treaiment Rate  Appl
No. Name Rate Unit Code 1 2 3

8 UNTREATED 00b 00 b 00c¢

LSD (P=.05) 7.55 7.05 4.60
Standard Deviation 4.15 3.87 2.53
CV 36.44 42.25 28.44
Bartlett's X2 2.064 0.923 0.0
P(Bartleit's X2) 0.724 0.921
Replicate F 0.323 3.333 0.217
Replicate Prob(F) 0.7315 0.0778 0.8083
Treatment F 5.887 10.833 20.696
Treatment Prob(F) 0.0086 0.00091 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.

Crop Code
POAPR, BGRM, Poa pratensis, =

Rating Unit
- Percent = percent

us

-16-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Protocol ID: 0904TG4
Study Director: Prof. P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Trial ID: 0904TG4
Location: TRC-SDF
Project ID; 0904TG4

Sponsor Contact;
Crop Code POAPR POAPR POAPR
BBCH Scale BGRM BGRM BGRM
.Crop Scientific Name Poa pratensis Poa pratensis Poa pratensis
.Crop Name Kentucky blueg>| Kentucky blueg>| Kentucky blueg>
Rating Date Jul-1-09 Jul-8-09 Jul-8-09
Rating Type PHYTO PHYTO COLOR
Rating Unit Percent Percent 1-9 SCAL
Number of Subsamples 1 1 1
Days After First/Last Applic. 30 30 37 5 37 5
Trt-Eval interval 30 DA-A 37 DA-A 37 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit Code 4 5 6
1 CERTAINTY 0.75 czwta A 00 a 33 a 8.00 b
NIS 025 %vv A
CERTAINTY 0.75 ozwti/a B
NIS . 025%vv B _ ,
2 CERTAINTY 050 ozwtla A 0.0 a 50 a 8.00 b
NIS 025 %viv A
CERTAINTY 050 ozwlta B
NIS B 025 %viv B -
3 CERTAINTY 0.50 ozwlfa A 00 a 50 a 8.000b
NIS 025 %viv A
CERTAINTY 050 ozwitla B
NIS 025 %viv B
CERTAINTY 0.50 ozwt/a C
NIS 025 %viv C
4 CERTAINTY 050 ozwtla A 0.0 a 50 a 8.00 b
NIS 0.25 %viv A
CERTAINTY  0.50 oz wtia B
NIS 025 %viv B
CERTAINTY  0.50 ozwt/a C
NIS 025 %vwvw C
CERTAINTY  0.50 oz wlla D
NIS 0.25 %viv D
5 CERTAINTY 0.25 ozwtia A 0.0 a 50 a 817 b
NIS 025 %viv A
CERTAINTY 0.25 czwtia B
NIS 025 %viv B
CERTAINTY 0.25 ozwlla C
NIS 025 %vwv C
CERTAINTY  0.25 czwt/a D
NIS 025 %vww D
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID: 0904TG4 Protocol ID: 0904TG4

Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0804TG4 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:

Crop Code POAPR POAPR POAPR
BBCH Scale BGRM BGRM BGRM
Crop Scientific Name Poa pratensis Poa pratensis Poa pratensis
Crop Name Kenfucky blueg>| Kentucky blueg>| Kentucky blueg>
Rating Date Jul-1-09 Jul-8-09 Jul-8-09
Rating Type PHYTO PHYTO COLOR
Rating Unit Percent Percent 1-9 SCAL
Number of Subsamples 1 1 1
Days After First/Last Applic. 30 30 37 5 37 5
Trt-Eval Interval 30 DA-A 37 DA-A 37 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit Code 4 5 6

& UNTREATED 0.0 a 00 b 9.00 a
LSD (P=.05) 0.00 2.14 0.214
Standard Deviaticn 0.00 1.18 0.118
cv 0.0 30.3 1.44
Bartlett's X2 0.0 0.0 0.0
P{Bartiett's X2}
Replicate F 0.000 1.000 1.000
Replicate Prob(F} 1.0000 0.4019 0.4019
Treatment F 0.000 8.800 34.600
Treatment Prob(F) 1.0000 0.0020 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.
Crop Code

POAPR, BGRM, Poa pratensis, = US

Rating Type

| COLOR = color
}Rating Unit

| Percent = percent

-18-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BELUEGRASS STANDS WITH LOW RATES OF CERTAINTY |

Trial ID: 0904TG4 Protocol ID; 0904TG4
Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0904T G4 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Crop Code POAPR POAPR POAPR
BBCH Scale BGRM BGRM BGRM
Crop Scientific Name Poa pratensis Poa pratensis Poa pratensis
Crop Name Kentucky blueg>| Kentucky blueg>| Kentucky blueg=>
Rating Date Jul-14-09 Jul-14-09 Jul-17-09
Rating Type PHYTO COLOR PHYTO
Rating Unit Percent 1-9 SCAL Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 43 11 43 1 46 14
Trt-Eval Interval 43 DA-A 43 DA-A 46 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit Code 7 8 9
' 1 CERTAINTY 0.75 ozwtfa A 6.7 a 8.50 a 83 a
NIS 025 %viv A
CERTAINTY 0.75 czwtla B
NIS 025 %viv B
| 2 CERTAINTY 0.50 ozwt/a A 33 a 8.83 a 83 a
% NIS 0.25 % viv A
CERTAINTY 0.50 ozwt/a B
NIS 0.25 %viv B
3 CERTAINTY 0.50 oz wlfa A 0.0 a 9.00 a 33 a
NIS 025 %viv A
CERTAINTY 050 ozwtla B
NIS 025 %viv B
CERTAINTY 0.50 ozwt/a C
NIS 025 %viv C
4 CERTAINTY 0.50 ozwlia A 17 a 9.00 a 50 a
NIS 025 %viv A
CERTAINTY 050 ozwt/a B
NIS 0.25 %viv B
CERTAINTY 0.50 ozwt/a C
NIS 025 %viv C
CERTAINTY 0.50 ozwl/la D
NIS 025 %wviv D
5 CERTAINTY 0.25 ozwt/a A 6.7 a 833 a 3.3 a
NIS 0.25 %viv A
CERTAINTY  0.25 ozwt/a B
NIS 025 %viv B
CERTAINTY 0.25 ozwla C
NIS 025 %viv C
CERTAINTY 0.25 ozwtla D
NS 025%ww D | :
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID: 0904TG4 Protocol ID: 0804TG4
Location: TRC-SDF  Study Director: Prof. P. C. Bhowmik
Project ID: 0804TG4 Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Crop Code POAPR POAPR POAPR
BBCH Scale BGRM BGRM BGRM
Crop Scientific Name Poa pratensis Poa pratensis Poa pratensis
Crop Name Kentucky blueg>| Kentucky blueg>| Kentucky blueg>
Raling Date Jui-14-09 Jul-14-09 Jul-17-09
Rating Type PHYTO COLOR PHYTO
Rating Unit Percent 1-9 SCAL Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 43 11 43 M1 46 14
Trt-Eval Interval 43 DA-A 43 DA-A 48 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit Code 7 8 9
6 UNTREATED 0.0 a 9.00 a 0.0 a
LSD (P=.05) 8.08 0.636 6.14
Standard Deviation 4.44 0.350 3.37
CvV 145.34 3.98 71.47
Bartlett's X2 1.007 0.852 1.599
P{Bartlett's X2) 0.80 0.653 0.809
Replicate F 0.493 0.455 4512
Replicate Prob(F) 0.6249 0.6472 0.0401
Treatment F 1.423 2.091 2.756
_Treatment Prob(F) 0.2965 0.1502 0.0810

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.

Crog'Code
| POAPR, BGRM, Poa pratensis, = US

'Rating Type
COLOR = color

Rating Unit
Percent = percent

220
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Trial ID: 0904TG4
Location: TRC-SDF
Project ID: 0904TG4

Sponsor Contact:

Protocol ID; 0904TG4
Study Director: Prof. P. C. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Crop Code PCAPR POAPR
BBCH Scale BGRM BGRM
Crop Scientific Name Poa pratensis Poa pratensis
Crop Name Kentucky blueg>| Kentucky blueg>
Rating Date Jul-22-09 Jul-14-09
Rating Type PHYTO COLCR
Rating Unit Percent 1-9 SCAL
Number of Subsamples 1 1
Days After First/Last Applic. 51 19 43 1
Trt-Eval Interval 51 DA-A 43 DA-A
Trt Treatment Rate  Appl
No. Name Rate Unit  Code 10 11
1 CERTAINTY 0.75 ozwlla A 50 a 8.50 a
NIS 0.25 %viv A
CERTAINTY 0.75 ozwt/a B
NIS 0.25 %viv B
2 CERTAINTY  0.50 ozwl/la A 33 a 8.67 a
NIS 0.25 % viv A
CERTAINTY  0.50 oz wlia B
NIS 025 %viv B
3 CERTAINTY  0.50 ozwt/a A 1.7 a 9.00 a
NIS 0.25 % viv A
CERTAINTY  0.50 vz wl/a B
NIS 025 %viv B
CERTAINTY 0.50 ozwt/a C
. NI 025 %viv C
4 CERTAINTY 050 ozwtia A 33 a 883 a
NIS 0.25 %viv A
CERTAINTY (050 ozwt/a B
NIS 025 %viv B
CERTAINTY 050 ozwt/a C
NIS 0.25 %viv C
CERTAINTY 050 oz wlia D
~ NIS 025 %vww D
5 CERTAINTY  0.25 czwlla A 1.7 a 883 a
NIS 025 %viv A _
CERTAINTY 025 ozwt/a B !
NIS 025 %viv B !
CERTAINTY  0.25 ozwila C
NIS 025 %vwv C
CERTAINTY  0.25 ozwifa D
NIS 025 %vv D
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY
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UNIVERSITY OF MASSACHUSETTS-AMHERST

MAINTENANCE OF KENTUCKY BLUEGRASS STANDS WITH LOW RATES OF CERTAINTY

Trial ID: 0904TG4
L.ocation: TRC-SDF
Project ID: 0904TG4

Protocol 1D: 0804TG4
Study Director: Prof. P. C. Bhowmik

investigator: PRASANTA C. BHOWMIK
| Sponsor Contact:

Crop Code POAPR POAPR

BBCH Scale BGRM BGRM

Crop Scientific Name Poa pratensis Poa pratensis

Crop Name Kentucky blueg>| Kentucky blueg>

Rating Date Jul-22-09 Jul-14-09

Rating Type PHYTO COLOR

Rating Unit Percent 1-8 SCAL

Number of Subsamplies 1 1

Days After First/Last Applic. b1 19 43 11
Trt-Eval Interval 51 DA-A 43 DA-A
Trt Treatment Rate  Appl

No. Name Rate Unit Code 10 11

6 UNTREATED 0.0 a 9.00 a

LSD (P=.05) 3.32 0.359

Standard Deviation 1.83 0.197

CcVv 73.03 2.24

Bartielt's X2 0.0 0.0

P{Bartiett's X2)

Replicate F 5.000 1.429
.Replicate Prob(F) 0.0313 0.2848
{Treatment F 2.750 2.929
Treatment Prob{F} 0.0814 0.0697

Means followed by sarme 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.

\Crog Code
' POAPR, BGRM, Poa pratensis,

Rating Type
| COLOR = color

‘Rating Unit
" Percent = percent

us
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Triai ID: 0905TG5 Protocol ID: 0805TG5
Location: Greenwich, CT  Study Director: Prof. P. C. Bhowmik
Project ID; Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

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

Initiation Date: Jun-1-09

Trial Location
City: Greenwich
State/Prov.: CT

Objectives:
To establish the rate response of false green kyllinga ‘o various preducts

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of MAssachusetts Amherst
Investigator: P. C. Bhowmik, D. Sarkar and D. Barton
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 fairways
Site and Design
Plot Width, Unit: 3.5 FT Site Type: TUGCFA turf - golf course fairway
Plot Length, Unit: 10 FT
Plot Area, Unit: 35 FT2
Repiications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

Trial Initiation Comments:
Natural population of false green kylinga in fairways

Application Description

A
Application Date: Jun-3-09
Time of Day: Noon

Application Method: ' SPRAY
"Application Timing: iPOSPOS
Air Temperature, Unit: 70 F

% Relative Humidity:  28.7
‘Wind Velocity, Unit: 5 MPH
'Soil Temperature, Unit: 69.4 F

| Soil Moisture: 30FC

i% Cloud Cover: 70

Pest Stage At Each Application
_ : A
Pest 1 Code, Type, Scale: KYLGR W -23-
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial ID: 0905TG5S Protocol ID: 0905TGS
Location: Greenwich, CT  Study Director: Prof. P. C. Bhowmik
Project ID: 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 Velume, Unit: 50 gal/ac
Mix Size, Unit: |0.456
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial ID: 0905TGS Protocol ID: 0905TG5
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
Pest Code KYLGR KYLGR KYLGR
.Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes> | Pasture spikes>| Pasture spikes>
_Rating Date Jun-15-09 Jul-2-09 Jul-9-08
‘Rating Type CONTROL CONTROL CONTROL
.Rating Unit % % %
‘Number of Subsamples 1 1 1
.Days After First/Last Applic. 12 12 29 29 36 36
Trt-Eval Interval 12 DA-A 29 DA-A 36 DA-A
‘Trt Treatment Rate
‘No. Name Rate  Unit 1 3 5
1 CERTAINTY 0.5 ozwt/a| 20.0 a 783 a 87.7 a
2 CERTAINTY 1.0 oz wlia 233 a 75.0 a 88.3 a
3 CERTAINTY 1.5 oz wt/a 26.7 a 68.3 a 82.7 a
4 SEDGEHAMMER 0.031 Ib ai/a 18.3 a 35.0 ab 41.7 abc
5 SEDGEHAMMER 0.0625 |b ai/a 217 a 717 a 817 a
6 SEDGEHAMMER 0.125 |b aila 26.7 a 733 a 833 a
7 SUNRICE 0.125 |b ai/a 26.7 a 583 a 743 a
8 SUNRICE 0.250 Ib aila 25.0 a 77.7 a 87.7 a
9 SUNRICE 0.375 Ib aila 26.7 a 80.0 a 85.0 a
10 TENACITY 2.5 floz/a 21.7 a 30.0 ab 53.3 ab
11 TENACITY 5.0 fl oz/a 18.3 a 58.3 a 63.3 a
' 12 TENACITY 7.5 fl oz/a 150 a 23.3 ab 15.0 bc
- 13 UNTREATED 133 a 0.0b 00c
LSD {P=.05) 21.02 32.70 35.59
Standard Deviation 12.47 19.41 21.12
CVv 57.24 34.59 32.53
Bartlett's X2 9.154 18.469 23.69
P(Bartlett's X2} 0.69 0.071 0.014*
Replicate F 0.424 2.406 1.399
Replicate Prob(F) 0.6590 0.1116 0.2661
Treatment F 0.406 5.267 5.827
Treatment Prob(F) 0.9470 0.0003 0.0001

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.
Pest Type

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

Pest Code

KYLGR, Kyllinga gracillima, = U8

Rating Unit
% = percent
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial ID: 0905TGS
Location: Greenwich, CT

Protocol ID: 0905TGS

Study Director: Prof. P. C. Bhowmik

Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes> | Pasture spikes> | Pasture spikes>
Rating Date Jul-21-09 Aug-7-09 Sep-4-09
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % Y%
Number of Subsamples 1 1 1
Days After First/Last Applic. 48 48 65 65 93 93
Trt-Eval Interval 48 DA-A 65 DA-A 65 DA-A
Trt Treatment Rate
No. Name Rate  Unit 7 9 11
1 CERTAINTY 0.5 oz wi/a 87.7 a 69.3 abc 68.0 a
2 CERTAINTY 1.0 oz wifa 97.7 a 82.7 ab 76.0 a
3 CERTAINTY 1.5 oz wt/a 95.3 a 81.0 a 78.7 a
4 SEDGEHAMMER 0.031 Ib ai/a 36.7 be 26.7 ad 10.0 a
5 SEDGEHAMMER 0.0625 Ib ai/a 78.3 a 68.3 abc B56.7 a
6 SEDGEHAMMER 0.125 |b aifa 90.0 a 67.7 abc 50.0 a
7 SUNRICE 0.125 |b aifa 85.0 a 61.7 abc 46.7 a
8 SUNRICE 0.250 Ib ai/a 92,7 a 56.0 a-d 56.0 a
9 SUNRICE 0.375 Ib aifa 96.0 a 69.3 abc 56.0 a
10 TENACITY 2.5 fl oz/a 60.0 abe 21.7 bed 6.7 a
11 TENACITY 5.0 fl oz/a 70.0 ab 31.7 ad 100 a
12 TENACITY 75flozia 283 ¢ 6.7 cd 0.0 a
13 UNTREATED 0.0d 0.0d 0.0 a
LSD (P=.05) 28.22 39.35 44 .81
Standard Deviation 16.75 23.35 26.59
cv 23.73 46.51 67.16
Bartlett's X2 20.078 7.612 7.688
P{Bartlett's X2) 0.044~ 0.748 0.659
Replicate F 1.773 7.529 6.966
Replicate Prob(F) 0.1913 0.0029 0.0041
Treatment F 10.202 4.758 3.755
Treatment Prob(F) 0.0001 0.0006 0.0028

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-BYRWY7, G-WedStg = Weed or volunieer crop

Pest Code

KYLGR, Kyllinga gracillima, = US

Rating Unit
% = percent
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFICACY OF VARIOUS RATES OF SEVERAL PRODUCTS IN CONTROLLING FALSE GREEN KYLLINGA
Trial ID: 0905TGH Protocol ID: 0905TG5S
l.ocation: Greenwich, CT  Study Director: Prof. P. C. Bhowmik
Project 1D:

Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:

&5

SUNRIGE 0.125 TBAUAT

SUNRICE 0.250

SUNRICE 0.375
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- UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Triai ID: 0905TG5
Location: Greenwich, CT
Project ID;

Protocol ID: 0905TG5
Study Director: Prof. P. C. Bhowmik

investigator: PRASANTA C. BHOWMIK
Sponsor Contact;

208
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN
KYLLINGA CONTROL

Trial ID: 0906 TG6M Protocol ID: 0906 TGEM
Location: Greenwich, CT Study Director: Pref, P. G, Bhowmk
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

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

Trial Location
City: Greenwich
State/Prov.: CT

Objectives:
To determine the effects of two volumes of application on the effectiveness of various products in false green kyllings control.

Personnel
Study Director: Dr. Prasanta C. Bhowmk Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. C. Bhowmik and M. Barton
L.ocation: Burning Tree Country Club, Greenwich, CT

Pest Description
Pest 1 Type: W Code: KYLGR Kyilinga gracillima
Common Name: Pasiure spikesedge
Description: A perennial species

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:
A heavy population of faise green kyllinga in fairway turfgrass

Application Description

| A

Application Date: Jun-3-09

Time of Day: 110:00 AM i
Application Method: SPRAY

Application Timing: POSPOS

Air Temperature, Unit: ‘700 F
% Relative Humidity:  28.7
//Wind Velocity, Unit: 5 MPH
Soil Temperature, Unit: 69.6 F
1% Cloud Cover: 70

! Pest Stage At Each Application
» A
E\P"—‘St 1 Code, Type, Scale: KYLGR W
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN
KYLLINGA CONTROL

Trial ID: 0906 TGEM Protocol ID: 0906 TG6M
Location: Greenwich, CT Study Director: Prof. P. C. Bhowmk
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact;

%Arb'plication Equipment

_

A

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

Nozzle Type: TEEJET
Nozzle Size: 1104 VS
INozzle Spacing, Unit: 20 IN
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456
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- UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN
KYLLINGA CONTROL
Trial ID; 0906 TGEM Protocol ID: 0206 T GBM
Location: Greenwich, CT Study Director: Prof. P. C. Bhowmk
Project ID; Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jun-15-09 Jul-2-09 Jul-9-09
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % Y%
Number of Subsamples 1 1 1
Days After First/l.ast Applic. 12 12 29 29 36 36
Tri-Eval Interval 12 DA-A 29 DA-A 36 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3
1 CERTAINTY 0.5 oz wtfa 26.7a 400 b 533b
~ APPL.VOL. 50 GPA
2 CERTAINTY 0.5 0z wt/a 30.0a 60.0 ab 63.3 ab
~ APPL. VOL. 100 GPA
3 CERTAINTY 1.0 oz wt/a 26.7a 55.0 ab 68.3 ab
APPL. VOL. 50 GPA o
4 CERTAINTY 1.0 oz wt/a 26,7a 40.0 b 60.0 ab
. APPL.VOL.100GPA , i N
. 5 SUNRICE 0.125 Ib aifa 26.7a 61.7 ab 65.0 ab
- APPL.VOL. 50 GPA -
8 SUNRICE 0.125 Ib aifa 26.7a 50.0 ab 68.3 ab
APPL. VOL. 100 GPA
7 SUNRICE 0.250 Ib ai/a 250a 717 a 75.0a |
 APPL. VOL. 50 GPA L | |
8 SUNRICE 0.250 |b aifa 26.7a 68.3a 75.0a
.. APPL.VOL. 100 GPA R _
9 SEDGEHAMMER 0.0311b aila 250a 53.3 ab 56.7 ab
| APPL.VOL. 50 GPA ]
10 SEDGEHAMMER 0.031 Ib aifa 250a 46.7 ab 550b
. APPL.VOL. 100 GPA o
11 SEDGEHAMMER 0.0625 Ib ai/a 21.7a 58.3 ab 68.3 ab
_ APPL.VOL 50 GPA o
. 12 SEDGEHAMMER 0.0625 Ib ai/a 25.0a 50.0 ab 61.7 ab
_APPLVOL.100GPA |
- 13 UNTREATED 0.0b 0.0c 0.0c
i APPL. VOL. 50 GPA L o
14 UNTREATED 0.0b 0.0c 00¢
APPL. VOL. 100 GPA -
15 MONUMENT 0.0179 Ib ai/a 0.0b| 20.0c 53.3b
APPL. VOL. 50 GPA B
16 MONUMENT 0.0179 |b aifa 0.0b ! 183 ¢c 55.0b
 APPL.VOL. 100 GPA i ] -
17 MONUMENT 0.03860 Ib aifa 0.0b 150¢ 60.0 ab'
APPL. VOL. 50 GPA - \

-31-




Feb-18-10 (TGE-M)

KYLLINGA CONTROL

Trial ID: 0906 TG6M
Location: Greenwich, CT
Project ID:

Protocol ID; 0906 TGEM

Study Director: Prof. P. C. Bhowmk
Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Pest Type W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jun-15-08 Jui-2-09 Jul-8-08
Rating Type CONTROL CONTROL CONTROL!
Rating Unit % % %o
Number of Subsamples 1 1 1
Days After First/Last Applic. 12 12 28 29 36 36
Trt-Eval Interval 12 DA-A 29 DA-A 36 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3

18 MONUMENT 0.0360 Ib ai/a 00b 16.7 c 60.0 ab

APPL. VOL. 100 GPA

LSD {P=.05) 7.83 16.79 10.44
Standard Deviation 4.56 9.20 6.09
Ccv 26.36 22.85 10.97
Bartlett's X2 9.477 14,974 21.385
P(Bartlett's X2) 0.578 0.453 0.092
Replicate F 8.089 4.639 14.788
Replicate Prob(F) 0.0031 0.0237 0.0002
Treatment F 23.207 18.529 36.577
Treatment Prob(F) 0.0001 0.0001 0.0001

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.

iPest Type

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

Pest Code

KYLGR, Kyllinga gracillim
Rating Unit

% = percent

a, =Us
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN
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UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN
KYLLINGA CONTROL
Trial 1D: 0906TG6M Protocol ID: 0806 T G6M
Location: Greenwich, CT Study Director; Prof, P. C. Bhowmk
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
Pest Type W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jul-21-089 Aug-7-09 Sep-4-08
Rating Type CONTROL CONTROL CONTROL
Rating Unit % Y% %
Number of Subsamples 1 1 1
Days After First/Last Applic. 48 48 65 65 83 93
Trt-Eval Interval o 48 DA-A 65 DA-A 93 DA-A
Trt Treatment Rate
No. Name Rate Unit 4 5 6
1 CERTAINTY 0.5 0z wt/a 753 bc 21.7d 15.0d
~ APPL. VOL. 50 GPA .
2 CERTAINTY 0.5 0z wt/a 84.3ab 21.7d 15.0d
~ APPL.VOL. 100 GPA )
3 CERTAINTY 1.0 oz wila 97.0a 28.3d 16.7 d
APPL. VOL. 50 GPA o -
4 CERTAINTY 1.0 0z wl/a 87.7 ab 517¢c 36.7c¢c
APPL. VOL. 100 GPA 7 . -
5 SUNRICE 0.125 Ib aifa 91.7 ab 56.7c 46.7 bc
APPL.VOL.S0GPA N
& SUNRICE 0.125 Ib aifa 91.7 ab 70.0 bc 58.3b
~ APPL. VOL. 100 GPA " N |
7 SUNRICE 0.250 Ib ai/a 943 a 82.7 ab 82.7 a
APPL. VOL. 50 GPA
8 SUNRICE 0.250 Ib ai/a 87.0a 91.7 ab 82.7 a
~ APPL.VOL. 100 GPA
9 SEDGEHAMMER 0.031 Ib ai/a 77.7 abc 20.0d 6.7d
! APPL.VOL. 50 GPA N ) 7
l 10 SEDGEHAMMER 0.031 |b ai/a 66.7 c 283d 16.7d
- APPL.VOL. 100 GPA R
| 11 SEDGEHAMMER 0.0625 Ib ai/a 85.0 ab 21.7d 20.0d
~ APPL.VOL. 50 GPA
12 SEDGEHAMMER 0.0625 Ib ai/a 83.3ab 23.3d 13.3d
~ APPL.VOL. 100 GPA B o
13 UNTREATED 0.0d 0.0d 0.0d
_ APPL.VOL. 50 GPA _ ‘
14 UNTREATED 00d 00d 0.0d
APPL. VOL. 100 GPA i B
15 MONUMENT 0.0179 Ib ai/a 96.0a 100.0 a 100.0 a
 APPL.VOL. 50 GPA _
16 MONUMENT 0.0179 Ib aila 96.0a 100.0 a 100.0 a
APPL. VOL. 100 GPA - !
17 MONUMENT 0.0360 Ib ai/a 96.0a 100.0a 100.0a
APPL. VOL. 50 GPA o |
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AQV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

KYLLINGA CONTROL

Trial ID: 0906 TG6M
Location: Greenwich, CT
Project ID:

Protocol ID: 0906 TGEM

Study Director: Prof. P. C. Bhowmk
Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

EFFECTS OF VOLUMES OF APPLICATION ON THE PERFORMANCE OF VARIOUS PRODUCTS IN FALSE GREEN

Pest Type W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jul-21-09 Aug-7-09 Sep-4-09
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % %
Number of Subsamples 1 1 1
Days After First/Last Applic. 48 48 65 65 93 93
Trt-Eval Interval 48 DA-A 65 DA-A 93 DA-A
Trt Treatment Rate

No. Name Rate Unit 4 5 6

- 18 MONUMENT 0.0360 Ib aifa 95.0a 100.0 a 100.0 a

' APPL.VOL. 100 GPA

LSD {P=.05) 10.89 18.71 13.96
Standard Deviation 6.35 10.91 8.14
GV 8.08 21.39 18.07
Bartlett's X2 54 175 20.933 6.54
P(Bartlett's X2) 0.001* 0.034* 0.835
‘Replicate F 37.820 4913 16.825
‘Replicate Prob(F) 0.0001 0.0198 0.0001
‘Treatment F 66.297 34.402 68.613
iTreatment Prob(F) 0.0001 0.0001 0.0001

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 AQOV Treatment P(F) is significant at mean comparison OSL.

‘ Pest Type

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

Pest Code

KYLGR, Kyllinga gracillima, = US

Rating Unit
| % = percent
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UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0907TG7 Protocoi 1D: 0907TG7
Location: Greenwich, CT Study Director: Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact;

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

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

Initiation Date: Jun-1-09
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. Prasanfa C. Bbhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. C. Bhowmik and M. Barton
Location: Burning Tree Couniry 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:
Uniform natural populatinm of false green kyllinga

Application Description

i A B
Application Date: Jun-3-08 Jun-25-09
Time of Day: 10:30 AM 10:30 AM

Application Method: =~ SPRAY  SPRAY
Application Timing: POEMCR LATE POST
Air Temperature, Unit: 70.0F '834F

% Relative Humidity:  28.7 '37.0

Wind Velocity, Unit:  '2 MPH 2 MPH
'Soil Temperature, Unit: 696 F  126.0

% Cloud Cover: 70.0 80.0

| Pest Stage At Each Application
A B

'Pest 1 Code, Type, Scale: KYLGR W 'KYLGR W |
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UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial ID: 0907TG7 Protocol 1R: 0807TG7
Location: Greenwich, CT Study Director; Prof. P. C. Bbhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Confact:

__Application Eauipment

A B
Appl. Equipment: BACKPACK
Equipment Type: SPRBAC
LOperati?ng Pressure, Unit: |22
Nozzle Type: TEEJET
Nozzle Size: 1104 VS
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456
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UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0807TG7

Location: Greenwich, CT

Protocol ID: 0907TG7

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
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jun-15-09 Jul-2-09 Jul-9-098
Rating Type CONTROL CONTROL CONTROL
Rating Unit % % %
Number of Subsamples 1 1 1
Days After First/Last Applic. 12 12 29 7 36 14
Trt-Eval interval -10 DA-B 7 DA-B 14 DA-B
Trt Treatment Rate Appl
No. Name Rate Unit Code 1 2 3
1 CERTAINTY 0.5 0z wt/a 217 ab 35.0a 73.3a
EARLY PCST A
2 CERTAINTY 0.5 oz wifa 25.0a 500a
- LATE POST B ]
3 CERTAINTY 1.0 oz wt/a 317a 41,7 a 56.7 a
EARLY POST A |
4 CERTAINTY 1.0 oz wt/a 283 a 58.3 a
LATE POST o B 7 -
5 SEDGEHAMMER 0.0625 Ib ai/a 18.3b 36.7 a 60.0 a
EARLY POST 7 A B -
6 SEDGEHAMMER 0.0625 |b ai/a 20.0a 41.7 ab
LATE POST B -
7 SEDGEHAMMER 0.094 Ib ai/a 233 ab 35.0a 66.7 a
EARLY POST A -
8 SEDGEHAMMER 0.094 |b aifa 283 a 58.3 a
~ LATEPOST B B
9 SUNRICE 0.250 Ib aifa 26.7 ab 4B6.7 a 733 a
EARLY POST A -
10 SUNRICE 0.250 b aila 15.0a 60.0 a
11 SUNRICE 0.500 Ib ai/a 233 ab 433 a 61.7 a
EARLY POST A N
12 SUNRICE 0.500 Ib ai/a 333a 733 a
LATE POST B I _
13 UNTREATED 00c 0.0a 11.7 ab
EARLY POST A ]
14 UNTREATED 00c 00a 00b
LATE POST B
LsSD (P=.05) 8.11 35.67 35.36
Standard Deviation 463 20.37 20.19
Ccv 25.54 73.43 37.95
Bartlett's X2 5.049 11.241 9.224
P(Bartleit's X2) 0.41 0.423 0.684
Replicate F 3.646 0.948 1.134
Replicate Prob(F) 0.0531 0.4109 0.3495
Treatment F 19.604 1.547 3.580
Treatment Prab(F) 0.0001 0.2141 0.0122

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

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

Trial ID: 0907 TG7 Protocoi ID: 0907TG7

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
Pest Code KYLGR KYLGR KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>
{Rating Date Jul-21-08 Aug-7-09 Sep-4-09
Rating Type CONTROL CONTROL CONTROL
'Rating Unit % % %
Number of Subsampies 1 1 1
Days After First/Last Applic. 48 26 65 43 93 71
Tri-Eval Interval 26 DA-B 43 DA-B
Trt Treatment Rate Appl
No. Name Rate Unit Code 4 5 6
.1 CERTAINTY 0.5 oz wt/a 896.0 a 96.0a 917 a
| . EARLYPOST A
i+ 2 CERTAINTY 0.5 0z wt/a 96.7 a 893 a 71.7 ab
LATEPOST B _| _ ]
3 CERTAINTY 1.0 oz wit/a 66.7 a 92.7a 68.3 ab
EARLY POST A
4 CERTAINTY 1.0 oz wi/a 91.7 a 98.7a 97.7a
_LATEPOST _ B
5 SEDGEHAMMER 0.0625 |b aila 933a 60.0a 41.0 abc
EARLY POST A o
6 SEDGEHAMMER 0.0625 |b aifa 933 a 60.0 a 26.7 bc
~ LATE POST B
7 SEDGEHAMMER 0.094 |b aifa 950a 68.3a 48.3 abc
___EARLY POST A .
8 SEDGEHAMMER 0.094 |b aifa 950a 793 a 60.0 ab
LATE POST B o
2 SUNRICE 0.250 Ib aifa 95.0a 95.0a 87.0a
EARLY POST A o -
10 SUNRICE 0.250 Ib ai/a 91.7a 800a 76.0 ab
LATEPOST =~ B S B
11 SUNRICE 0.500 Ib ai/a 733 a 943 a 920a
~ EARLYPOST A
12 SUNRICE 0.500C Ib ai/a 96.7 a 88.3a 817 a
_LATEPOST B |
13 UNTREATED 0.C0b 00b 0.0c¢
. EARLY POST A
14 UNTREATED 00b 0.0b 00c
LATE POST B ;
LSD (P=.05) 30.87 22.75 35.76
‘Standard Deviation 17.51 12.99 2042
CV 22.61 18.15 33.55
Bartlett's X2 37.906 19.407 21.429
P(Bartlett's X2} 0.001* 0.054 0.029*
Replicate F 4.080 2.404 3.118
Replicate Prob(F) 0.0402 0.1266 0.0759
Treatment F 11.323 19.275 7.993
Treatment Prob(F) 0.0001 0.0001 0.0002

Means followed by same letter do not significantly differ {(P=.05, Student-Newman-Keuls)
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Feb-22-10 (0907TG7) : _ AOV Means Table Page 2 of 2
UNIVERSITY OF MASSACHUSETTS-AMHERST
-

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN FALSE GREEN KYLELINGACONTROL

Trial ID: G907TGY Protocol ID: 0807 TGY
Location: Greenwich, CT Study Director: Prof. P. C. Bbhawmik
Project [D:

investigator: PRASANTA C. BHOWMIK
Sponsor Contact:

Mean separations are based on the complete error term.
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

Pest Type

W, Weed, G-BYRW7, G-WedStg = Weed or volunleer crop
Pest Code
KYLGR, Kyllinga gracillima, =US

RatingUnit
% = percent

CERTAINTY 1.0 0Z WA

CERTAINTY 1.0 07 TATE POST
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Feb-22-10 (G807 TG7)

UNIVERSITY OF MASSACHUSETTS-AMHERST

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

Trial 1D: 0907 TGY

Protocol ID: 0807 TG7
{.ocation: Greenwich, CT Study Director: Prof. P. C. Bbhowmik,
Froject 1D: Investigator: PRASANTA C. BHOWMIK
650

40 &

£
=1

SUNRICE £.250 LB AVAEARL




Feb-18-10 (0908TG8) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF VARIOUS COMMERCIAL PRODUCTS IN GARDEN MOSS CONTROL

Trial ID: 0908TG8 Protocol 1D: 0908TG8
Location: Home lawn Study Director: Prof. P. C. 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 3. Phoboo

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. C. Bhowmik and S. Phoboo
Location: Home lawn area, Amherst

Pest Description
Pest1 Type: W Code: WEED
Common Name: Garden moss

Site and Design
Plot Width, Unit: 3.5FT
Plot Length, Unit: 5 FT
Plot Area, Unit: 17.5 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

Application Description

A
Application Date: Jul-10-09
Time of Day: 10:00 AM
Application Method: SPRAY
Application Timing: NCPOPE

Application Placement: BROFOL
Air Temperature, Unit: 73.5F
i|% Relative Humidity:  45.7
Wind Velocity, Unit: 10 MPH
Soil Temperature, Unit: 669 F

% Cloud Cover: 0

Pest Stage At Each Application
A

Pest 1 Code, Type, Scale: WEED W
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Feb-18-10 (0808TG8)

AQV

Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

COMPARISON OF VARIOUS COMMERCIAL PRODUCTS IN GARDEN MOSS CONTROL

Trial ID: 0808TG8
Location: Home lawn

Protocol ID: 0908TG8
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 BRQAR BRQAR BRQAR BRQAR
Pest Scientific Name Bryum argenteum| Bryum argenteum| Bryum argenteum| Bryum argenteum
Pest Name Silver moss Silver moss Silver moss Silver moss
Crop Name No crop No crop No crop No crop
Rating Date Jul-12-09 Jul-15-09 Aug-14-09 Sep-18-09
Rating Type CONTROL CONTROL CONTROL CONTROL
Rating Unit % % Yo %
Number of Subsamples 1 1 1 1
Days After First/Last Applic. 2 2 5 5 35 35 70 70
Trt-Eval Interval 2 DA-A 2 DA-A 2 DA-A 2 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4

1 MOSS OUT 32 0z/1000 ft2 733a 85.0a 78.7a | 68.3a

2 MOSS QUT 48 0z/1000 ft2 733 a 83.3a 800a | 750a

3 MOSS-A ACID FORM 32 0z/1000 ft2 533b 68.3 b 53.3bc | 433b

4 MOSS-A ACID FORM 48 0z/1000 ft2 55.0 b 700b | 667ab | 400b

5 QUICKSILVER 6.0 fl oz/a 83c 250¢c 383 cd 35.0 bc

6 QUICKSILVER 9.0fl oz/a 10.0¢ 250¢c¢ 26.7d 267¢c

7 UNTREATED 00c 0.0d 00e 0.0d
LSD (P=.05) 8.90 8.27 16.83 9.38
Standard Deviation 5.00 4.65 9.46 5.27
cv 12.8 9.13 19.38 12.8
Bartlett's X2 0.983 3.176 7.338 2.942
P{Bartlett's X2) 0.964 0.529 0.197 0.709
Replicate F 0.333 2.862 0.053 3.900
Replicale Prob{F) 0.7230 0.0963 0.9484 0.0496
Treatment F 122.429 157.578 28.333 £68.971
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 ACV Treatment P(F) is significant at mean comparison OSL.

i Pest Type

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

!Pest Code
| BRQAR, Bryum argenteum, = US$

| Rating Unit
I % = percent
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Feb-18-10 {09209TG9Y)

Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0909TG9 Protocol 1D: 0909TGS
. Location: Home garden Study Director: Prof. P. C. Bhowmik
i Project ID: investigator: PRASANTA C. BHOWMIK

Sponsor Contact;

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN GARDEN MOSS CONNTROL

General Trial Infermation
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Investigator: P. C. Bhowmik and D. Sarkar

Trial Location
‘ City: Amherst
| State/Prov.: MA

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. C. Bhowmik and D. Sarkar
Location: Home garden, Amherst, MA

Pest Description
Common Name: Silver moss

Site and Design
Plot Width, Unit: 3.5FT
Plot Length, Unit: 5 FT
Plot Area, Unit: 17.5 FT2

Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)
i “Application Description
A B CDEFGHIJKLMNOPQRSTUVWX
Application Date: Jul-10-09 Aug-14-09 | N
Time of Day: 10:00 AM Noon ‘ \

Application Method:  SPRAY  SPRAY | |

Application Timing: INCPOPE NCPOPE | |

Application Placement: BROFOL BROFOL

Air Temperature, Unit: 735 F 785F

% Relative Humidity:  45.7 48.7 ‘

wind Velocity, Unit: 0 MPH 2 MPH ‘ !
Soil Temperature, Unit: 66.9 F 728F | |

% Cloud Cover: 0 0 [ '
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Feb-18-10 (0909TG9) AOV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF TIMINGS OF APPLICATION OF VARIOUS PRODUCTS IN GARDEN MOSS CONNTROL

Trial ID; 0908TG9 Protocol ID: 0909TGS
Location: Home garden Study Director: Prof. P. C. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK
L Sponsor Contact: B
'Pest Type W Weed W Weed W Weed W Weed
Pest Code BRQAR BRQAR BRQAR BRQAR
'Pest Scientific Name Bryum argenteum | Bryum argenteum| Bryum argenteum| Bryum argenteum
‘Pest Name Silver moss Silver moss Silver moss Silver moss
Crop Name No crop No crop No crop No crop
Rating Date Jul-12-089 Jul-15-09 Aug-14-09 Sep-18-09
Rating Type CONTROL CONTROL CONTROL 70
Rating Unit % % % 70
‘Number of Subsamples 1 1 1 5
|Days After First/Last Applic. 2 2 5 5 35 35 70 35
Trt Treatment Rate Appl
No. Name Rate Unit Code 1 2 3 4
1 MOSS OUT 32.0 fl 0z/1000 ft2 JUNE 700a 71.7 a 71.7ab | 650ab
2 MOSS OUT 32.0fl 0z/1000 ft2 JUNE 70.0a 73.3a 75.0a 850a
MOSS OUT 32.0 fl 02/1000 ft2 JULY o
3 MOSS-BNEUTR 32.0 fl 0z/1000 ft2 JUNE 41.7 abc 46.7 ab 20.0 bc 15.0cd
4 MOSS-B NEUTR 32.0 fi 0z/1000 ft2 JUNE 53.3ab 70.0a 33.3 abc 41.7 bed
- MOSS-B NEUTR 32.0 fl 02/1000 ft2 JULY - N _
5 QUICKSILVER 8.0 fl oz/a JUNE 13.3 be 31.7ab ' 450abc | 23.3 bc:d_____»
6 QUICKSILVER 6.0 fl ozfa JUNE 11.7 be 20.0 ab 36.7 abc 533 ahc
QUICKSILVER 6.0 fl oz/a JULY T e _
7AVENGER 321l 02/1000 ft2 JUNE 33.3 abc 51.7 ab 40.0 abc - 38.3bed
8 AVENGER 32 fl 02/1000 ft2 JUNE 33.3 abc 43.3 ab 23.3 abc 46.7 a-d
AVENGER 32 fl 0z/1000 ft2 JULY
9 UNTREATED 17c 6.7b 6.7¢c 6.7 d
LSD (P=.05) 30.97 37.04 32.97 28.69
Standard Deviation 17.89 21.40 19.05 16.57
Ccv 49.04 46.41 48.74 39.77
Bartlett's X2 21.545 14157 10.743 6.791
P(Bartlett's X2) _ 0.003* 0.048* 0.217 0.559
Replicate F 1.010 0.752 3.142 7.656
IReplicate Prob(F) 0.3864 0.4873 0.0706 0.0046
Treatment F 5.790 3.644 4,228 6.645
{Treatment Prob(F) 0.0014 0.0133 0.0069 0.0007

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.
|Pest Type
| W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop
Pest Code
BRQAR, Bryum argenteum, =US

Rating Unit
| % = percent
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Feb-18-10 (TG-M-10)

Site Description Page 1 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

POST EMERGENCE CONTROL OF POA ANNUA

Trial ID: 0910TG10-M Protocol 1D: 09107G10-M
Location: TRC-SDF Study Director:
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, South Deerfield, MA

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

Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)
Application Description
| ! A B ’
Application Date: (Jun-8-08 Jun-10-09
Time of Day: 11:AM  10:00 AM
Application Method: SPRAY SPRAY
Application Timing: EAPOWE EAPOWE

|Application Placement: BROFOL BROFOL
Air Temperature, Unit: 714 F 70.2F

% Relative Humidity: 19.1 30.0
Wind Velocity, Unit: 5 MPH 5 MPH
Soil Temperature, Unit: 71.7 F 75.2F

% Cloud Cover: 0

Pest Stage At Each Application
A B
IPest 1 Code, Type, Scale: POAAN W POAAN W

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 galfac
Mix Size, Unit: 0.456
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Mar-12-10 (TG-M-10) AOV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

POST EMERGENCE CONTROL OF POA ANNUA

Trial iD: 6310TG10-M Protocol ID: 0910TG10-M

Location: TRC-SDF Study Direclor: ‘
Project 1D: investigator: FRASANTA C. BHOWMIK ,
Spornsar Contact

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 ynean comparison OSL.

PROSHOT 500 5

PROSHOT 750 ¢
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Mar-12-10 {TG-M-10)

AOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0910TG10-M

POST EMERGENCE CONTROL OF POA ANNUA

Protocol ID: 0810TG10-M

Location: TRC-SDF Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
'Pest Type W Weed W Weed W Weed
Pest Code POAAN POAAN POAAN
Pest Scientific Name Poa annua Poa annua Poa annua
Pest Name Annual bluegra>| Annual bluegra>| Annual bluegra>
Crop Code AGSST AGSST AGSST
IBBCH Scale BGRM BGRM BGRM
|Crop Scientific Name Agrostis stolo>| Agrostis stolo>| Agrostis stolo>
.Crop Name Creeping bentg>| Creeping bentg>| Creeping bentg>
|Rating Dale Jun-23-09 Jul-1-09 Jul-17-09
Rating Type CONTROL CONTROL CONTROL
Rating Unit Percent Percent Percent
‘Number of Subsamples 1 1 1
Days After First/Last Applic. 15 13 23 21 39 37
Trt Treatment Rate
:No. Name Rate Unit 2 3 4
1 SUNRICE 0.125 Ib aifa 38.3a 46.7 a 75.0a
X-77 0.25 % viv
2 SUNRICE 0.188 Ib aifa 417 a 56.7 a 733a
X-77 0.25% viv o
3 SUNRICE 0.250 Ib ai/a 40.0a 68.3a 75.0a
X777 025%viv
4 PROGRASS 0.251b aila 383a 58.3a 733 a
X-77 0.25 % viv )
5 PROGRASS 0.501b ai/a 450a 50.0 a 783 a
| X-77 0.25 % viv o
8 PROGRASS 0.751b ai/a 46.7 a 55.0 a 76.7 a
- XTT 0.25 % viv
" 7EXC 4142 0.05 Ik aifa 50.0 a 65.0a 73.3a
EZA 10347 0.25 % wiv ) -
8 EXC 4142 0.075 b aifa 483 a 60.0 a 70.0a
EZA 10347  0.25% viv
QEXC 4142 0.100 b aifa 383a h8.3a 76.7 a
~ EZA 10347  0.25%viv
10 ECHELON  0.3751b aifa 433 a 51.7 a 70.0a
11ECHELON  0.75lbai/a | 46.7a 63.3 a 717a
12ECHELON  1.00lbai/a | 417a 53.3a 783 a
| 13 UNTREATED 7 0.0b 0.0b 0.0b
14 PROSHOT 250 g ai’ha 40.0 a 500 a 783 a
15 PROSHOT 500 g ai’ha 38.3a 433a 80.0 a
16 PROSHOT 750 g ai’ha 46.7 a 53.3a 783 a
LSD (P=.05) 18.53 14.47 9.21
Standard Devialion 11.12 8.68 5.52
cv 27.65 16.66 7.83
Bartlett's X2 5.755 8.506 6.699
P(Bartlett's X2) 0.972 0.952 0.877
Replicate F 17.908 46.853 0.017
Replicate Prob(F} 0.0001 0.0001 0.9831
Treatment F 3.164 9.450 35.703
(Treatment Prob(F) 0.0035 0.0001 0.0001
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Mar»“12 TO {(TG-M-10)

| AOV Means Tabls Page 2.of 2
UNIWERSITY OF MASSACHUSETTS-AMHERST

. POST EMERGENCE CONTROL OF POA ﬁNNUA
Trial 1D: 0910TG10-M Protoco! 1D: 0810TG10-M

Location: TRC-SDF Study Direclor:

Project iD o

Investigalorr PRASANTA C. BHOWM!K
Sponsor Contact

Means followed by same letter do not significantly dszer (P* 05, Student-Newmari-Keuls)
Mean comparisons performed only when AOV Treatment P{F)-is significan at mean comparison OSL

PROSHOT 750 ¢

PROSHOT 750
-48-



Feb-18-10 (3911TG11) Site Description Page 1 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

POSTEMERGENCE CONTROL OF YELLOW NUTSEDGE

Trial ID: 0911TG11 Protocol ID: 0911TG11
Location: Hickory Ridge CC 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 R. Ruszala

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst
Investigator: P. C. Bhowmik and R. Ruszala
l.ocation; Hickory Ridge Country Club, Amherst

Site and Design
Plot Width, Unit: 3.5FT
Plot Length, Unit: 10 FT
Plot Area, Unit: 35 FT2
Replications: 3 Study Design: RACOBL Randomized Complete Block (RCB)

: Moisture and Weather Conditions
- Overall Moisture Conditions: EXCELL excellent

Application Description

A
Application Date: ' Jul-6-09
Time of Day: 11:30 PM

Application Method: SPRAY
Application Timing: LAPOWE
Air Temperature, Unit: 866 F

% Relative Humidity:  26.3
Wind Velocity, Unit: 0

Soil Temperature, Unit: 78.8 F

””Ahp.li.f;:ati(';;l Equipment

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

-49_



Feb-18-10 (0911TG11)

AQOV Means Table Page .2 of 3

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0911TG11
Location: Hickory Ridge CC
Project ID:

POSTEMERGENCE CONTROL OF YELLOW NUTSEDGE

Protocol ID: 0211TG11
Study Director: Prof. Bhowmik
Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

Pest T;}pe W Weed W Weed
Pest Code CYPES CYPES
Pest Scientific Name Cyperus escule> Cyperus escule»
Pest Name Yellow nutsedge Yellow nutsedge
Crop Code AGSPL AGSPL
BBCH Scale BGRM BGRM
Crop Scientific Name Agrostis palus> Agrostis palus>
Crop Name Bent grass Bent grass
Part Rated SHOOT SHCOT SHOOT SHOOT
Rating Date Jul-15-09 Jul-15-09 Aug-4-09 Aug-4-08
Rating Type PHYTO CONTROL PHYTO CONTROL
Rating Unit Percent Percent Percent Percent
Number of Subsamples 1 1! 1 1
Days After First/Last Applic. 9 9 9 9 29 29 29 289
Trt-Eval Interval 9 DA-A 9 DA-A 9 DA-A 9 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4
1 CERTAINTY 0.5 oz wt/1000 ft2 100b 66.7 a 0.0d 87.7 ab
- 2 CERTAINTY 1.0 oz wt/1000 ft2 10.0b 45.0 ab 0.0d | %83a
_ 3 CERTAINTY 1.50zwt/1000ft2] 23.3b 38.3 ab 0.0d | B27abc
4 SEDGEHAMMER 0. 031 1b aila 0.0b 41.7 ab 0.0d 783 abc
5 SEDGEHAMMER 0.06251b aifa | 0.0b ~400=b | 00d 75.0 abc
_6____SE"DGEHAMIVIER -0 125 ib alfa - _100b 48.3 ab 00d 83.3 abc
7 SUNRICE 0 125 1b aila 0.0b 46.7 ab 0.0d 85.0 abc
8 SUNRICE 0.250 1b aifa 00b 51.7 ab 0.0d 75.0 abc
9 SUNRICE 0.3751b ai/a 00b 51.7 ab 0.0d 85.0 abc
10 TENACITY L 1.5 0z/1000 ft2 0.0b 250b 0.0d _53.3 bed
11 TENACITY 3.0 0z/1000 ft2 0.0b 26.7b 0o0d 45 od
12 TENACITY 4.5 0z/1000 ft2 48.3 a 26.7b 51.7¢ 51 7 cd
13 MONUMENT 0.0134 |b ai/a 65.0a 20.0 ab 83.3b 100 0a
14 MONUMENT 0.0268 Ib ai/a 60.0a 35.0ab 86.7b 100_0_@
15 MONUMENT 0.0410 Ib a¥/a 63.3a 433 ab 100.0 a 1000a
16 UNTREATED CHECK 00b 00c 0.0d 00e ‘
LSD (P=.05) 18.61 19.84 8.50 21.10|
Standard Deviation 11.16 11.90 510 12.85
cVv 61.58 299 25.37 16.91
Bartlett's X2 5.436 21.803 0.874 13.453
P{Bartlett's X2) 0.607 0.081 0.646 0.265
Replicate F 2.860 3.779 1.342 0.408
Replicate Prob(F) 0.0730 0.0344 0.2766 0.6684
Treatment F 15.669 4.865 158.867 12.898
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 I
LW, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop AGSPL, BGRM, Agrostis palustris, = US
‘Pest Code Part Rated
| CYPES, Cyperus esculentus, =US SHOOT = shoot
iCrop Code Rating Unit

Percent = percent




Feb-18-10 (0811TG11}

AQOV Means Table Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0811TG 11
Location: Hickory Ridge CC
Project 1D:

POSTEMERGENCE CONTROL OF YELLOW NUTSEDGE

Protocol ID: 0911TG 11
Study Director: Prof. Bhowmik
Investigator; PRASANTA C. BHOWMIK

Speonsor Contact:

Pest TYpe W-Weed
Pest Code CYPES
Pest Scieniific Name Cyperus escule>
Pest Name Yellow nutsedge
Crop Cecde AGSPL
BBCH Scale BGRM
ICrop Scientific Name Agrostis palus>
Crop Name Bent grass
Part Rated SHOOT SHOOT
Rating Date Sep-18-09 Sep-18-09
Rating Type PHYTO CONTROL
Rating Unit Percent Percent
Number of Subsamples 1 1
Days After First/Last Applic. 74 74 74 74
Trt-Eval Interval 9 DA-A 8 DA-A
Trt Treatment Rate
No. Name Rate Unit 5 6
1 CERTAINTY 0.5 oz wt/1000 fi2 0.0c 793a |
2 CERTAINTY 1.0 oz wt/1000 ft2 0.0c | 883a |
3 CERTAINTY 1.5 0z wit/1000 fi2 0.0c 70.0a o
4 SEDGEHAMMER 0.031 Ib aifa 00c¢ 883 a B
5 SEDGEHAMMER 0.0625 |b aifa 00c | 90.0a
~ 6 SEDGEHAMMER 0.125|b aifa - 00c 93.3a
7 SUNRICE 0.1251b aifa 0.0c 86.7 a
~ 8 SUNRICE 0.250 |b aifa 0.0c 85.0a
~ 9 SUNRICE 0.375Ib aila 00c 81.7 a |
10 TENACITY 1.5 0z/1000 ft2 0.0c 633a |
11 TENACITY 3.0 02/1000 ft2 00c 71.7a
12 TENACITY 4.5 0z/1000 ft2 30.0b 633a
13 MONUMENT ~ 0.0134 b ai/a 86.7 a 750a |
14 MONUMENT 0.0268 Ib ai/a 88.3a 783 a
15 MONUMENT ~ 0.04101b ai/a 86.7a 88.3a
16 UNTREATED CHECK 0.0c 00b
LSD (P=.05) 1418 23.22
Standard Deviation 8.51 13.93
Ccv 46.66 18.53
Bartlett's X2 1.413 15.43
P(Bartlett's X2) 0.702 0.281
Replicate F 0.202 1.471
Replicate Prob(F) 0.8186 0.2457
Treatment F 50.879 7.567
Treatment Prob(F} 0.0001 0.0001

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
Mean comparisons performed only when AOV Trealment P{F) is significant at mean comparison OSL.
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Pest Type N
W, Weed, G-BYRW7, G-WedStg = Weed or volunteer crop AGSPL, BGRM, A i is, =

Pest Code Part Rated - Agrostis palustris, = US

CYPES, Cyperus esculentus, = US SHOOT = shoot ]
Crop Code Rating Unit

Percent = percent
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Feb-25-10 (0912TG12)

Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0912T7G12 Protocol ID: 0912TG12
Location: TRC-SDF Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK

Sponsor Contact:

TOLERANCE OF NTEP KENTUCKY BLUEGRASS CULTIVARS TO SULFOSULFURON

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

' Objectives:
_To determine the tolerance of various Kentucky bluegrass cultivars to CERTAINTY

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

Crop Description
Crop 1: POAPR Poa pratensis Kentucky bluegrass
Variety: 173 Entries
BBCH Scale: BGRM

Site and Design
Plot Width, Unit: 166 FT
Plot Length, Unit: 75 FT
Plot Area, Unit: 124.5 FT2

Replications: 3 B Study Design: RACCBL Randomized Complete Block {RCB)

Comment: Sulfosuifuron (Certainty) was applied at 1.5 oz /A to Kentucky bluegrass cultivars.

Application Description

A
Application Date: Jul-14-09
Application Method: SPRAY
Application Timing: POST
Air Temperature, Unit: 755F
% Reiative Humidity: (34.5
|Wind Velocity, Unit: o0 MPH
Soil Temperature, Unit: '71.9F
% Cloud Cover: 0

! Crop Stage At Each Application
\ A
I'Crop 1 Code, BBCH Scale: POAPR BGRM
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Feb-25-10 (0912TG12)

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

TOLERANCE OF NTEP KENTUCKY BLLUEGRASS CULTIVARS TO SULFOSULFURON

Trial ID: 0912TG12

Protocol ID: 0912TG12

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
Nozzie Size: 1104 VS
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456
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UNIVERSITY OF MASSACHUSETTS-AMHERST

i TOLERANGE OF NTEP KENTUCKY BLUEGRASS CULTIVARS TO SULFOSULFURON.
Triat ID: 6912TG12 Protgcol ID: 0912TG12

{ ocation: TRC-SDF - Study Director:
Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact:
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2009 Certainty™ Tolerance to Kentucky bluegrass cultivars (2000 NTEP Trial)
Table 1. Injury ratings of Kentucky bluegrass taken 1, 2 and 3 week after treatment (WAT)

Entry Number Injury Rating (1 to 9, 9=No Injury)

Namet 1 WAT 2WAT SWAT Average
169. Serene* 8.67 8.67 7.67 8.33
8. Eagleton” 7.33 7.33 8.00 7.56
150. Langara* 8.00 7.00 7.67 7.56
167. Baronie* 8.00 7.33 6.33 7.22
157. A96-742 7.00 7.00 7.33 7.11
27. PST-108-79 7.67 7.00 6.33 7.00
29. PST-161 7.00 6.67 7.33 7.00
30. Bluemax* 7.67 7.00 6.33 7.00
62. BH-00-6002 7.00 7.33 6.67 7.00
159. BAR-Pp-0468 7.33 6.67 7.00 7.00
4. Limerick 7.33 7.00 6.33 6.89
53. Alpine* 7.67 6.67 6.33 6.89
140. Nu Destiny* 7.33 6.33 7.00 6.89
149. Moon Shadow* 7.00 6.67 7.00 6.89
171. Blackstone* 7.33 6.00 7.33 6.89
63. Fairfax* 7.33 6.33 6.67 6.78
84. Boutique” 7.67 6.33 6.33 6.78
158. A97-857 7.00 6.67 6.67 6.78
58. Envicta* 6.67 6.33 7.00 6.67
72. Chateau™ 7.33 6.33 6.33 6.67
107. SR-2284" 7.33 6.00 6.67 6.67
120. A98-365 7.00 6.33 6.67 6.67
39. A97-1432 7.67 6.33 5.67 6.56
93. Bordeaux” 7.67 6.33 5.67 6.56
130. Ginney* 7.33 6.00 6.33 6.56
133. J-2885 7.00 6.33 6.33 6.56
145. Rambo* 7.00 5.67 7.00 6.56
168. Unique” 7.00 6.00 6.67 6.56 !
170. Moonlight* 7.33 6.33 6.00 6.56
33. Midnight 11* 7.00 6.00 6.33 6.44
69. Marquis* 7.00 6.33 6.00 6.44
79. Allure* 7.67 6.33 5.33 6.44
80. A97-1330 7.00 6.33 6.00 6.44
87. Showcase* 7.00 6.00 6.33 6.44
101. DLF-76-9032 6.67 6.67 6.00 6.44
85. Blue Sapphire* 7.33 6.00 5.67 6.33
102. DLF-76-98034 7.00 6.00 6.00 6.33
137. Excursion” 6.67 6.33 6.00 6.33
138. Freedom III* 6.67 6.33 6.00 6.33
155. Bluestone* 6.33 6.00 6.67 6.33
2. Baron* 6.33 5.67 6.67 6.22
14. Pp H 7907 7.00 6.00 5.67 6.22
22. Glenmont* 7.00 6.00 5.67 6.22
28. Voyager II* 6.67 6.00 6.00 6.22
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2009 Certainty™ Tolerance to Kentucky bluegrass cultivars (2000 NTEP Trial)
Table 1. Injury ratings of Kentucky bluegrass taken 1, 2 and 3 week after treatment (WAT)

Entry Number Injury Rating (1 to 9, 9=No Injury

Namei 1 WAT 2ZWAT SWAT Average
31. Brilliant* 7.00 5.67 6.00 6.22
48. H92-203 6.67 6.00 6.00 6.22
59. Goldrush* 6.67 6.00 6.00 6.22
73. Ba-00-6001 6.67 6.00 6.00 6.22
78. Julius* 5.67 6.33 6.67 6.22
83. Brooklawn* 6.67 6.00 6.00 6.22
86. NA-K992 7.00 6.00 5.67 6.22
89. Kingfisher* 6.67 6.00 6.00 6.22
96. Durham” 7.33 6.00 5.33 6.22
108. Diva* 7.00 6.33 5.33 6.22
113. A98-407 6.67 6.00 6.00 6.22
117. Goldstar* 6.67 6.00 6.00 6.22
128. Perfection® 6.67 6.33 5.67 6.22
139. EverGlade® 6.67 6.00 6.00 6.22
1. Midnight* 6.33 5.67 6.33 6.11
7. Boomerang* 6.67 5.67 6.00 6.11
35. Blacksburg II* 6.33 6.33 5.67 6.11
42. Arrow* 7.00 6.00 5.33 6.11
43. Moonshine*® 7.00 6.00 5.33 6.11
50. B5-144 6.67 6.33 5.33 6.11
57. Quantum leap” 7.00 5.67 5.67 6.11
66. Baronette* 6.33 6.00 6.00 6.11
67. Raven* 6.33 5.67 6.33 6.11
70. Ba-84-140 6.67 6.00 5.67 6.11
76. A97-1409 7.00 5.67 5.67 6.11
97. Skye* 7.00 6.00 5.33 6.11
118. Royce* 7.00 6.00 5.33 6.11
131. Courtyard* 6.67 6.00 5.67 6.11
19. Wildwood* 6.67 5.67 5.67 6.00
23. Coventry* 6.67 6.33 5.00 6.00
36. Mallard” 6.33 5.67 6.00 6.00
52. PST-H6-150 7.00 5.67 5.33 6.00
64. Abbey* 6.67 5.67 5.67 6.00
104. DLF-96-9037 7.00 5.67 5.33 6.00
114. A98-1028 6.00 6.00 6.00 6.00
135. Everest* 6.67 5.67 5.67 6.00
164. Baritone* 6.33 6.00 5.67 6.00
166. Barzan™* 6.33 6.00 5.67 6.00
172. Rita* 6.67 6.33 5.00 6.00
10. Cheetah* 6.00 5.67 6.00 5.89
16. Royale” 6.67 6.00 5.00 5.89
17. Shamrock” 6.33 6.00 5.33 5.89
18. Wellington* 6.67 6.00 5.00 5.89
45, B5-43 6.33 6.33 5.00 5.89 ‘
68. Ba-83-113 6.00 6.00 5.67 5.89 ‘
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2009 Certainty™ Tolerance to Kentucky bluegrass cultivars (2000 NTEP Trial)
Table 1. Injury ratings of Kentucky bluegrass taken 1, 2 and 3 week after treatment (WAT)

Entry Number Injury Rating (1 to 9, 9=No Injury

Namet 1 WAT 2WAT SWAT Average
110. 99AN-53 6.33 5.33 6.00 5.89
111. Mongoose* 6.67 5.67 5.33 5.89
125. Odyssey” 6.33 533 6.00 5.89
129. Tsunami* 6.33 5.67 5.67 5.89
3. Lily 5.67 6.00 5.67 578
6. Bedazzled* 6.67 5.33 5.33 578
13. Pp H 7832 6.00 6.00 5.33 5.78
21. Lakeshore* 6.00 6.00 5.33 5.78
38. Apollo*® 6.67 5.67 5.00 5.78
91, SRX-27921 6.33 6.00 5.00 5.78
106. SRX-2114 6.33 6.00 5.00 578
115. A98-183 6.00 5.67 5.67 578
132. Alexa*® 6.33 5.67 5.33 5.78
141. Barrister* 6.00 5.67 5.67 578
143. Rugby II* 6.33 5.67 5.33 578
144, Award* 5.67 6.00 5.67 5.78
146. Freedom [I* 6.00 5.67 5.67 5.78
148. G0O-9LM9 6.33 5.33 5.67 578
153. PST-B3-170 6.67 6.00 4.67 578
12. Pp H 7929 5.67 6.00 5.33 5.67
25. PST-B5-125 6.33 6.00 4 67 5.67
47 . Blue-tastic* 5.00 5.67 5.33 5.67
71. Ba-82-288 6.00 5.67 5.33 5.67
82. Julia” 5.67 6.00 5.33 5.67
123. Impact” 6.00 5.67 5.33 5.67
127. NuGlade* 6.00 5.33 5.67 5.67
152. PST-H5-35 6.00 5.67 5.33 567
165. Bariris® 5.67 6.00 5.33 5.67
20. Hallmark®* 7.00 5.67 4.00 5.56
34. PST York Harbor 6.33 5.33 5.00 5.56
44. Dynamo* 6.00 5.67 5.00 5.56
46. B5-45 6.00 5.67 5.00 5.56
49. Casablanca® 6.00 5.33 5.33 5.56
51. PST-B4-246 6.33 6.00 4.33 5.56
94. Cabernet* 6.00 5.33 5.33 556
99. Unknown 5.67 5.33 5.67 5.56
112. Jefferson* 6.00 5.67 5.00 5.56
121. Kenblue* 567 5.67 5.33 5.56
134. Blue Velvet* 6.00 5.33 5.33 5.56
161. BAR-Pp-0568 6.67 5.67 4.33 5.56
37. Blue Ridge* 5.00 5.67 5.67 544
61. Ascot” 6.00 5.33 5.00 544
77. A96-451 6.33 5.33 4.67 5.44
88. Arcadia* 5.33 5.67 5.33 5.44 '
92. Sonoma* 6.00 5.67 4.67 5.44
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2009 Certainty™ Tolerance to Kentucky bluegrass cultivars (2000 NTEP Trial)
Table 1. Injury ratings of Kentucky bluegrass taken 1, 2 and 3 week after treatment (WAT)

Entry Number Injury Rating (1 to 9, 9=No Injury)
Namef 1 WAT 2WAT SWAT Average
124. Total Eclipse* 6.33 5.00 5.00 5.44
160. BAR-Pp-0471 6.00 5.33 5.00 5.44
162. BAR-Pp-0573 6.33 5.33 4.67 5.44
5. Bodacious® 6.00 5.33 4.67 5.33
11. Pp H 6366 5.33 5.33 5.33 5.33
15. Monte Carlo® 6.00 5.33 4.67 5.33
41. Mercury* 6.00 5.00 5.00 5.33
100. Blue Knight* 6.00 5.00 5.00 5.33
103. DLF-96-9036 5.67 5.33 5.00 5.33
136. Awesome* 6.00 5.33 4.67 5.33
142. Beyond* 5.33 9.33 5.33 5.33
147. Liberator* 6.00 5.33 4.67 5.33
151. A96-739 5.67 5.33 5.00 533
56. Limousine™ 5.33 5.00 5.33 5.22
90. SRX-26351 5.67 5.33 4.67 5.22
119. A98-139 5.33 5.33 5.00 5.22
26. PST-604 5.33 5.33 4.67 511
40. HV 238 5.67 5.33 4.00 5.00
74. CVB-20631 5.00 4.67 5.33 5.00
81. H92-558 5.33 5.00 4.67 5.00
98. Jewel* 5.67 5.00 4.33 5.00
109. SRX-QG245 5.00 5.33 4.67 5.00
154. B4-128A 5.33 5.00 4.67 5.00
163. Bartitia® 5.33 5.00 4.67 5.00
156. Washington” 5.33 9.33 4.00 4.89
24. Avalanche” 5.67 5.00 3.67 478
32. PST-222 5.00 5.00 4.33 478
54. Pich 453 4.67 5.00 4.67 4.78
122. Princeton 105* 5.67 5.00 3.67 4.78
126. Chicago II* 4.67 5.00 4.67 4.78
173. North Star* 5.00 5.00 4.33 4.78
9. HV 140 5.00 4.67 433 4.67
65. BH-00-6003 5.00 4.33 4.67 4.67
105. SI-A96-386 5.33 4.67 4.00 4.67
116. Champlain* 5.67 5.00 3.33 4.67
55. Rampart* 4.67 4.67 4.33 4.56
60. Misty* 4.67 4.33 4.33 4.44
75. Chelsea* 5.00 4.67 3.67 4.44
95, Champagne® 4.67 4.00 3.33 4.00
LSD (0.05)§ 1.23 1.00 1.44 1.01
Range 4.67 to 4.00 to 3.33to 4.00 to
8.67 8.67 8.00 8.33

11 to 9 scale, 9 = no injury. *Commercially available.

ISee entry listing and plot plan for field trial location of corresponding entry.
§Any two cultivars that differ in value exceeding LSD are statistically significant.
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Feb-18-10 (0913TG13) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF CARFENTRAZONE AND SULFENTRAZONE ON FALSE GREEN KYLLINGA

Trial ID: 0813TG13 Protocol ID: 0913TG13
Location: Greewich, CT Study Director: Prof. P. C. Bhowmik
Project ID: Investigator: PRASANTA C. BHOWMIK

__ Sponsor Contact:

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

Trial Location
City: Greenwich ‘
State/Prov.: CT

Objectives: B
To determine the effects of two contact herbicides in controlling false green kyllinga

Personnel
Study Director: Dr. Prasanta C. Bhowmik Title: Professor
Affiliation: University of Massachusetts Amherst ‘

Investigator: P. C. Bhowmik, 5. Phoboo and M. Barton
Location: Burning Tree Country Club, Greenwich, CT

[ . JR

Pest Description |
Pest1 Type: W Code: KYLGR Kyllinga gracillima
Common Name: Pasture spikesedge/false green kyllinga

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: RACOBL Randomized Complete Block (RCB)

Trial Initiation Comments:
Natural uniform infestation of false green kyllinga in fairways ‘

Application Description

A
Application Date: Jun-25-09
Time of Day: 10:30 AM
Application Method: SPRAY
Application Timing: LATE POST
Air Temperature, Unit: 834 F

% Relative Humidity: 37.0 \
Wmd Velocity, Unit: 2 MPH
'Soil Temperature, Unit: 26 0

% Cloud Cover: ;80.0 |

Pest Stage At Each Application
k A |
Pest 1 Code, Type, Scale: KYLGR W |
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Feb-18-10 (0913TG13)

Site Description Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

EFFECTS OF CARFENTRAZONE AND SULFENTRAZONE ON FALSE GREEN KYLLINGA

Trial ID: 0213TG13
Location: Greewich, CT
Project |D:

Protocol ID: 0913TG13

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 PSI
Nozzle Type: TEEJET
INozzle Size: 1104 VS
Spray Volume, Unit: 50 galfac
Mix Size, Unit: 0.456 Liters
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Mar-12-10 (0913TG13)

UNIVERSITY OF MASSACHUSETTS-AMHERST

AQV Means Table Page 1 of 1

Trial ID: 0913TG13
Location: Greewich, CT

Protocol ID: 0913TG13

Study Director: Prof. P. C. Bhowmik

EFFECTS OF CARFENTRAZONE AND SULFENTRAZONE ON FALSE GREEN KYLLINGA

Project ID: Investigator: PRASANTA C. BHOWMIK
Sponsor Contact;
Pest Type W Weed W Weed W Weed W Weed W Weed
Pest Code KYLGR KYLGR KYLGR KYLGR! KYLGR
Pest Scientific Name Kyllinga graci>| Kyllinga graci=| Kyllinga graci>| Kyllinga graci>| Kyllinga graci>
Pest Name Pasture spikes>| Pasture spikes>| Pasture spikes>| Pasture spikes>| Pasture spikes>
Rating Date Jul-2-09 Jul-9-08 Jul-21-09 Jul-31-09 Sep-10-09
Rating Type CONTROL CONTROL CONTROL CCONTROL CONTROL
Rating Unit % % Yo % Yo
Number of Subsamples 1 1 1 1 1
Days After First/Last Applic. 7 7 14 14 26 26 36 36 7777
Trt-Eval Interval 7 DA-A 14 DA-A 26 DA-A 36 DA-A 42 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3 4 5
- TUNTREATED 0.0d 0.0d 0.0¢ 0.0c | 00b
~ 2QUICKSILVER 1.0fl oz/a 0.0d 0.0d 00¢c 0.0c 10.0b
~ 3QUICKSILVER 1.5fl oz/a 10.0d 8.3d 5.0c¢ 0.0c - 00b
4 QUICKSILVER 3.0floz/al 11.7d 8.3d 50¢ 0.0c 0.0b
5 DISMISS 4.0fl oz/a 45.0 be 41.7 bc 26.7 bc 18.7 ¢ 41.7 ab
~ 6DISMISS 80floz/a] 783a 76.7 a 893a | 517ab | 367ab
7DISMISS  12.0fl oz/a 81.7a 78.3 a 94.3 a ~80.0a 71.7a
BECHELON  4.0floz/a| 18.3cd 13.3d | 83c¢ 10.0 ¢ 6.7b
9 ECHELON 8.0floz/a| 23.3cd 23.3cd | 100¢ 10.0 ¢ ~133b
10 ECHELON 12.0fl oz/a 56.7 ab 55.0 ab 51.7b 23.3bc 16.7b
LSD (P=.05) 22.16 20.10 28.10 28.56 32.32
Standard Deviation 12.92 11.72 16.38 16.65 18.84
CcV 39.76 38.42 56.41 86.86 95.79
Bartlett's X2 9.625 8.232 13.779 2.974 7.649
P(Bartlett's X2) 0.211 0.313 0.055 0.704 0.265
Replicate F 0.584 0.346 0.032 1.464 0.580
Replicate Prob(F} 0.5679 0.7122 0.9687 0.2575 0.5700
‘Treatment F 17.163 20.230 14.974 7.720 4.648
‘Treatment Prob(F} 0.0001 0.0001 0.0001 0.0001 0.0027

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

Pest Type

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

Pest Code

KYLGR, Kyllinga gracillima, = US

Rating Unit
| % = percent
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Feb-18-10 (0814TG14) Site Description Page 1 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

BROADLEAF WEED CONTROL IN TALL FESCUE
|
|

Trial ID: 0914TG14 Protocol ID: 0914TG14
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 Troli Turf Research Center, South Deerfield, MA

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

Replications: 3 Study Design: RACOBL Randomized Complete Block {RCB)
Application Description o S
A
Appiication Date: 'Jul-6-09
Time of Day: Noon

Application Method: [SPRAY
Application Timing: 'POSPOS
Air Temperature, Unit: 825F

% Relative Humidity: 32.2
Wind Velocity, Unit: 3 MPH
Soil Temperature, Unit: 77.7 F
Soil Moisture: '"100FC
% Cloud Cover: 5

Application Equipment

A

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

Nozzie Type: TEEJET
'INozzle Size: 1104 VS
iNozzIe Spacing, Unit: 20 IN
Spray Volume, Unit: 50 gallac
Mix Size, Unit: 0.456
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Feb-18-10 (0914TG14)

AQV Means Table Page 2 of 2

UNIVERSITY OF MASSACHUSETTS-AMHERST

Trial ID: 0914TG14
Location: TRC-SDF
Project ID:

BROADLEAF WEED CONTROL IN TALL FESCUE

Protocal ID: 0914TG14
Study Director: Prof. Bhowmik
Investigator: PRASANTA C

Sponsor Contact:

. BHOWMIK

Pest Type W Weed W Weed W Weed
Pest Code TRIFE TRIFE TRIFE
Pest Scientific Name Trifelium repen| Trifalium repen| Trifolium repen
Pest Name White Clover] White Clover| White Clover
iRating Date Jul-14-09 Jul-22-09 Aug-14-09
Rating Type CONTROL CONTROL CONTROL
Rating Unit Percent Percent Percent
Number of Subsamples 1 1 1
Days After First/Last Applic. 8 8 16 16 39 39
Trt-Eval Interval 8 DA-A 8 DA-A 8 DA-A
Trt Treatment Rate
No. Name Rate Unit 1 2 3
1 DISMISS 4.0fi oz/a 517 a 31.7 ab 43.3 abc
2DISMISS 8.0fl cz/a 56.7 a 51.7 ab 51.7 abc
SQUICKSILVER 15 flozfa | 500a .72 80.0a
4QUICKSILVER  3.0fl oz/a 60.0a 68.3a 65.0 ab
5 ECHELON 4.0 fl oz/a 40.0a 23.3ab 60.0 ab
6ECHELON 80floz/a | 383a 233 ab 16.7 be
TKIXOR 0.50zwta| 71.7a 46.7 ab 76.0a
_8KIXOR 1.0o0zwtia| 80.0a 883a 953a
9 WEED-BE-GONE 30pta | 533a | 877a 94.3a
TOMILLENIUMULTRA ~ 3.0pta | 700a | &7.7a 98.0 a
11 UNTREATED CHECK 00b 0.0b 00c
LSD {P=.05) 30.51 43.39 38.77
Standard Deviation 17.91 25.47 2276
CV 34.47 48.28 36.8
Bartlett's X2 4.356 15.118 14.64
P(Bartlett's X2} 0.886 0.088 0.067
Replicate F 4.776 1.734 1.391
Replicate Prob(F} 0.0202 0.2020 0.2720
Treatment F 4.320 4.300 5.088
Treatment Prob(F) 0.0026 0.0027 0.0003

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

Rating Unit
Percent = percent
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Turfgrass and Weed Code Index

Turfgrass

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

Annual bluegrass POAN
Common chickweed STEME
Mouse-ear chickweed CERVU
White clover TRIRE
Large crabgrass DIGSA
Common dandelion TAROQOF
Yellow foxtail SETLU
False green kyllinga KYLGR
Common plantain PLAMA
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Herbicides Used in 2009 Trials

Trade names

CERTAINTY
DISMISS
DRIVE XLR8
ECHELON
EXC 4142
F7120
KIXOR

MILLENEUM ULTRA

MONUMENT
MOSS OUT
MOSS A- (acid)
MOSS B- (neutral)
PRIMO MAXX
PROGRESS
PROSHOT
PROXY

QUICK SILVER
SEDGEHAMMER
SUNRICE
TENACITY
WEED B GON

COoC
NIS

MSO
X-77

Chemical names

Sulfosulfuron

Sulfentrazone

Quinchlorac

Sulfentrazone + prodiamine
Experimental

Spartan

BAS 800H

2,4-D + clopyralid + dicamba
Trifloxysulfuron

Ferric sulphate

Trienaxapac-ethyl
Ethofumesate

Methiozolin

Ethephon

Carfentrazone

Halosulfuron

Ethoxysulfuron

Mesotrione

2,4-D + mecoprop + dicamba

Crop oil conc.
Non-ionic surfactant
Methylated seed oil
Non-ionic surfactant
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Page no.

15, 25, 31, 37, 50, 59
65, 68

11

47, 65, 68

47

68

68

31, 50

42, 44

42

44

1,6

47

47

6

42, 44, 65, 68
25,31, 37, 50
25, 31, 37, 47, 50
25, 50

68

11
11,15
11
11



Joseph Troll Turfgrass Research
Center
South Deerfield, MA

Weather Station: ET106
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Weather Station: ET108

Location:

Report Type: 1 Manth

Created: Thursday, March 114, 2010 1:50 PM
Report Peried: April 2008

Air Temperatura(®F)

Air Temperature
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15 Wed
Time

Daily Ar Temp hin Daily Ar Temp Max

Daily Ar Temp Suwg

Date Air Ternp Min (°F) | Air Temp Max (°F) | A Temp Awg (°F)
772009 34.34 30.25 2B .80
45852009 32.72 45.72 38.13
9/2009 3201 59.52 44,44
4102009 (3171 62.62 45.98
1172008 (3943 49.35 44.60
4122000 [20.91 43 62 36.28
411352008 (26,38 54.61 40.06
4142009 |32.90 63.64 45.89
41572009  [33.02 64.06 48 .86
4M6/2002 (3093 65.08 46 41
472009 |29.62 60.73 50.53
4H18/2009  |38.60 6313 52.84
41972009 (39.07 84.18 51.33
42042009 [30.81 5558 43.43
42172008  |42.66 49.84 48.69
4/22/2000 |44.10 58.08 40 .90
462322009 |36.02 56.58 46.29
4242009 (3225 75.04 §4.49
/25/2000 (4433 £9.08 63.94
426,200 |55.35 85.80 T1.78
4272008 |52.34 84.83 69.17
472872009  |54.73 9224 7336
2072009 4255 67.64 64.04
443072009 3561 87.71 53.12
Low 2638 30.25 36.28
High 55.35 9228 73.36
Forarage 37.66 53.66 40 .42
Std Dev 787 13.78 10.22
Total MWIA MAA LY

Air Temperature - April, 2009
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Location:

Repodt Type: 1 Month
Created: Thursday, March 11, 2010 1:50 PM
Report Periad: April 2009

4 esther Station: ET108

Eain Fall

=]
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1
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=]
£
[~9

Date Rain Fall ¢nchas)
772008 D.0D
4812000 0.00
4042009 0.0D
4/10;2009 |0.28
411/2009  [0.16
44122009 0.04
4132009 0.00
4142004 0.00
4/15/2009 | 0.00
4/16/2009 (.00
4417/2009 0.00
4/18/2009 0.00
4/19/2009 | 0.00
4202009 (D14
4212008 0.55
43252009 0.31
442342009 0.00
4/24/2009 | 0.00
472542009 D.02
42672009 200
42772009 0.o0
442872009 0.00
42942009 0.00
473002008 (00D
Law D.00
High 0.55
Forerage 006
Std Dev 0.13
| Total 1.46

Rainfall - April, 2009
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Weather Station; ET108

Location:

Feport Type: 1 Month

Created; Thursday, March 11, 2010 1:50 PM
Raport Period: April 2009

Wind Speed
R — e oo
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Daily Wiind Speed Max Daily Wind Speed Awg
Date Wind Speed Max (mileshr) Wind Speed furg (mileshir)
44712009 2433 6.17
41842009 22.80 £.66
4952009 26.37 5.44
44102009  |24.58 3.18
441172008 16.71 396
4122009 32.7% 7.38
41372009 [27.81 817
142009 |9.92 2.91
<4/15/2008 16.36 425
+/16/2009 15.99 4.00
Ai7/2009 19.93 3.78
41872009 19.57 3.46
4192009 15.99 4.13
420/2009 17.07 358
442172009 15.64 3.38
42212009 13.50 2 63
4232008 |30.65 5.58
2452008 13.14 340
+/25/2008 18.14 4.62
4/265/2009  |21.04 3.85
2120069 13.86 3.93
4282009 [36.73 6.79
4292009 19.22 4.50
413072009 19.93 5.37
Low 9.92 2.63
High 36.73 7.38
Porerage 2050 4.47
Std Dev 3.51 1.22
| Total NIA (7Y

Weed Speed - April, 2009
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Weather Station: ET108

Location:

Report Type: 1 Month

Created; Thursday, March 11, 2010 1:53 FM

Report Period: May 2009

Air Teneperature
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Air Temperature and Rainfall - May, 2009
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Weather Station: ET108

Logatien:

Report Type: 1 Month
Created: Thursday, March 11, 2010 1:53 PM
Report Period: hlay 2009

Date Ar Termp Min (°F) | Air Temp hax (°F) | Ar Temp Sorg (°F)
54172009 51.33 G9.44 G024
£12/2009 43.32 G7.05 67 .26
5/3/2004 37.94 0.9 432.99
S/402009 50.43 G426 56.57
552009 48 .51 617 52.02
582009 46,85 63 .44 5691
5rr2009 52.23 73.20 59.52
522/2009 45.90 7767 61.86
549/2009 55 .81 7320 3 .58
51020090 (4672 61.14 §5.74
501172009 238.73 68.83 54.14
501272009 [41.59 63.14 G4.41
541342009 |39.85 T0.56 5617
41442009  |50.92 §51.79 56.37
51642009  |51.76 78.15 §3.69
5416/2009 14870 7534 5211
SA72009  146.60 §2.33 54.85
5418/2009  |39.67 56 G4 47 .74
571942009  |33.68 71.89 53.26
572042009 |47 75 82 58 65.21
5021/2009 (4758 a1 71.08
502202009  |52.29 85.00 7125
5/23/2008  [55.63 72.54 53.949
572472009  |63.78 42.04 64.74
5/25/2009  [51.87 7691 65 62
512672009 39.07 B3.46 64 .27
5/27/2009  (45.06 5256 50.03
5/28/2009  (48.16 5306 50.75
5/20/2009  |47.88 69.12 56.62
5/30/2000 |48.76 76.12 6351
5/31/2009  [39.90 76.48 55.59
Lenw 33.68 53.06 47 74
High 5531 1.1 T1.25
Average 46,85 wmm 58.37
%td Dev 5.51 9.32 5.91
| Tetal NZA HéA, NA
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Weather Station: ET106

Location:

Report Type: 1 Month
Created: Thursday, March 11,
Report Pariad: hiay 2008

2010 1:53 P

Date Rain Fall (inches)
5172009 D.00
5/2/2009 0.0
8/3/2009 D.00
/42009 0.00
5/5/2009 0.18
54672009 0.26
54772009 1.29
5//2008 0.00
572004 0.29
571042009 (0.00
&/1142009  [D.00
SM12/2009  (D.0O
511342009 [D.0D
SH4INN9 (D20
5152009 |D.0O
51672009 0.22
5174008 |0
/1852009 0.00
5M19/2009 | 0.00
5/20/2009  |0.00
§/2\/2008  |D.00
5/22/2009 |0.00
§/23/2008 |0.00
572442009 [0.00
£/25/2000  [0.00
G/2642009 0.00
§/2772009 (D8O
/2842009  |D.09
5/29/2009 (D18
5/30/2008 |D.0O
5/31/2008 |00
Low 0.00
High 1.20
Ayrerage 0.2
Std Dev 0.26
| Total 3.7
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Weather Station: ET106

Location:

Feport Type: 1 Maonth

Created: Thursday, March 11, 2010 1:63 FM
Feport Period: May 2009

Winul Speed
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Weather Station: ET106

Location:

Repod Type: 1 Moath

Created: Thursday, March 11, 2010 1:55 PM
Report Period: June 2009

Air Temperature
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Air Temperature and Rainfall - June, 2009
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Westher Station: ET106

Location:

Report Type: 1 Manth
Created; Thursday, March 11, 2010 1.55 PM
Repert Feriod: June 2009

Date Ar Temp Min (°F)  [Ar Temp Max (°F) | Ar Temp fweg (°F)
64172008 34.04 69.08 54.04
6272009 §2.52 80.29 £2.89
6372009 52.70 62.54 50.94
67452009 50.79 74.57 62.58
£5/2009 51.10 536 52.02
642009 &0.74 G222 64,62
G/7/2009 £5.35 81.63 67.38
68/2009 &7.18 7485 6509
6972009 53.47 65 .68 57.25
/1042009 |52.93 71.28 61.42
61172009 [56.59 53.88 60.52
61272009  [58.51 43.08 6G.59
671372009 [56.53 81.79 67 .76
61442009  [56.59 76.48 61.84
8r6/2000  |54.68 G973 0.4
81642009  |50.92 73.48 61.06
3172000  [48.70 72.84 59.31
6718/2009 [53.18 6364 59.17
31972009 61,07 74.34 67 .42
B720/2009  [59.16 T6.42 G7.20
642142009  |62.92 7243 G757
G/22/2009 |G3.28 71.64 6610
64232009  |64.23 756 69.85
GAE2009  |65.450 7738 63.94
64252009 62.67 a2.51 73.24
G£26/2009 (62,74 74,23 68.46
G/27/2008  (62.03 §2.40 69.39
6/28/2008  |6D.24 79.34 67.80
6/29/2009  [63.34 a81.91 69.76
6/30/2005 (60,24 81.81 G4 .68
Low 34.04 63.84 54.04
High G6.50 83.08 73.24
HArerage 56.49 75.37 54,65
5td Dev 6.35 5.84 4.44
| Total NVA NIA MN/IA
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Weather Station; ET106

Location:
Report Type: 1 Month

Created: Thursday, March 11,

Report Feriod: June 2009

2010 1:585 Ph

Date Rain Fall (inches)
6412009 0.00
B/2/2009 0.00
§/342009 0.00
Gid/2009 0.00
GM/2009 0.0
G4/2009 D.00
6742009 D.oo
G009 D.00
5//2009 0.2%
61072009 o.01
61122009 | 052
61252003 1.08
613420090 |03
61442009 D.A7
61542009 D.25
BI1672009 0.00
GA7/2009 0.00
6182009 [1.27
611942009 D.25
62072009 |0.01
G2 1/2009 0.6
§/22/2008 |D.1
G423/2009 p.00
G/2472009 (003
652542009 D.00
62502009 D.04
6/27/2009  |0.00
6/25/2009 | 0.0D
6/29/2009 | 0.00
6r30/2009 0.13
Lows 0.00
High 1.37
Purerage 0.6
5td Dev 0.3
| Total 481
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YWeather Station: ET106

Location:

Report Type: 1 Month

Created: Thursday, March 11, 2010 4.55 P
Report Period: June 2008

Wiind Speed (milesfhn

Wind Speed
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Air Temperature and Rainfall - July 2009

Jul 2009




Weather Station: ET106

Lacation:

Rapaort Type: 1 Manth
Created: Thursday, hMarch 11, 2010 1:57 PM
Report Period: July 2009

Date Air Temp hiin (°F) | Air Temp hax (°F) |8 Temp Arg (°F)
THL2009 63.16 75.36 66.28
77272009 Gl.42 67.77 54.02
71352004 62.08 $0.65 £9.60
42009 53.69 76 .96 G7.73
74552009 §2.18 843 65.97
FA6/2009 51.76 2436 67.04
74742009 55.63 18.50 64.53
732000 54.63 7601 B2.79
74952009 54.63 74.08 B2.06
THO2000  |51.87 80.37 64.32
TH2009  |66.53 78.52 6712
TH22009  [59.31 ) 68.39
TH32009 (4959 76.89 54.71
TA42009  |52.00 HA7 6426
7A5/2000  [60.E1 81.09 G517
7A6/2000 |58.39 21.97 68.53
77009 |60.71 84.54 70.91
71872009 |61.43 23.93 71.58
7952009 (56,64 81.01 68.08
702042009  |56.28 84.42 6996
742142009  [61.86 52.54 6456
7/22/2009 |60.96 21.62 64.03
72312009 |62.62 79.88 B5.68
Ti24/2009 59 66 Tr.0 G7.2F
TA252009  (61.38 £3.08 70.66
Tr26,2009 6%.67 82.09 74.42
F2T008  (66.09 85.02 74.97
712842009  (63.46 87.15 74.23
F29/2009  |71.28 3.71 76.60
743042009 (6251 24,25 7412
743172009 58 .65 71.53 66.26
L 43.59 G7.77 62.06
High 71.28 87.15 75.60
Furerage 53.88 79.42 53.23
Std Dev 515 473 3.66
Tatal NeA N, HIA
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Westher Station: ET108

Location:
Repord Type: 1 Month

Created: Thursday, March 11,

Report Pariod: July 2009

2010 157 P

Date Rain Fall (inches)
/2009 0.05
Ti2i2009 0.1
T/3R2009 0.oo
742009 0.00
52004 D.0o
F/6/2009 D.0o
FA0048 D48
74842008 D32
79,2009 0.0
702009 D.00
7102009 |06
7272009 005
TA3/2009  (0.00
7472008 | 0.00
7452000 | 0.00
7H6/2009 (000
FAFZ009 | D.0D
FAB009  |1.03
741952009 0.00
742042009 |0.00
Tr2142009 1.02
/2242009 [0.09
TR0 DAY
FiI42009 | 1.73
/1562008 |D.O3
762008 (005
F/I7/2009 (002
7/28/2009 (0.0D
72072009 [0D.29
7/30/2009 (D32
743172009 1.67
Low 0.00
High 1.73
Farerage 0.25
Std Dev 0.46
| Total 770

-85.-




Weather Station: ET108

Location:

Report Type: 1 Month

Created: Thursday, March 11, 2010 1:57 P
Report Periad: July 2009

Wind Speed (miles/hin)
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Weather Station: ET108

Location:

Report Type: 1 Month

Created: Thursday, March 11,2010 1:58 PM
Report Period: August 2009

Aiy Termperature

o0 n T T
178 AU R A A N ew—
SN, : :
ﬁen—?\- --------------- R e e R tr R b
[ -
%’?5_:.-------_,4_______ —f--pwI I Il IEIIISIISIIZII kT
B o Feaerltrel L
E 0o -
E g5
[~ A
Fen4-----
0 AR N SN S
50 ; ------------------
Aug 2009 Time
Deily Ar Temp bin Daily Air Temp hbax Daily Ar Temp Awg
Date Ar Terp Min (°F) [ Air Temp Max (°F) [ Air Temp Avg (°F)
8172009 61.02 34.6D 71.27
Bf272009 84.73 75,78 70.49
8/3/2009 61.02 83.68 7220
84422009 57.79 85.01 1.27
84572009 60.24 84.40 73.59
82672009 54.99 21.14 66.93
8702009 52.23 78.08 64.98
84872009 48 .53 75.78 51.97
8/9/2009 51104 69.31 60 .88
3102008 |64.42 88.11 73.95
2112009  |68.67 88.25 7597
8/23/2008  |69.98 85.37 75.36
82402009 (8555 85.26 73.88
8425/2008  [63.93 §4.80 71,90
8/26/2009 53.46 83.48 72.38
812772009 51.64 5.1 63.38
22802009 (55.92 73.23 62.43
8/29/2009 5414 6073 57 .36
8/30/2008  (55.58 78.76 63.45
8r3142008 51.04 71.58 80,68
Ly 49.53 60.73 57.36
High 9.98 88.25 ¥5.87
Aorerage 58.85 79.85 68.21
Std Dev 6.13 647 5682
| Totai NEA MEA MzA,

Air Temperature - August, 2009
-87-




Weather Station: ET106

Location:

Repot Type: 1 onth

Created: Thursday, March 11, 2010 1:58 PM
Repert Period: August 2008

Rain Fall
12 e Lo rmcrmroeeeas e e i
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L e il ittt S iaiieteieiei el et A ety Il
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L I R L Fommmmmmmme e L LT e EEEEE EEETTEE
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g Sat 15 Sat 1 Tue
Aug 2009 Time
Date Rain Fall (jnches)

8142009 0.00
84272009 0.06
8/3/2009 0.00
81472000 0.00
8452000 000
3/5/2009 0.00
8742009 0.00
£/8/2009 0.00
85072008 .0
8/10/20090  |0.09
8/11/2009 |0.00
9423/2000 |0.67
8443009  |0.00
8/25/2009  (D.00
8/26/2009 | D.OD
8/27/2009 [D.OD
8/23/2008 |0.68
8/19/2008 |1.19
243072008 [0.03
8£31/2009  (0.00

Lous 0.o0
High 1.19
Ayerage G.14
Std Dev B.31
[ Total 272

Rainfall - August, 2009
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Weather Station: ET108

Lacation:

Report Type: 1 Month

Cireated: Thursday, March 11, 2010 1:58 P
Report Period: August 2009

Wind Speead (mites/hn

Wind Speed
- - 5 i
20 f oo rmmnne e s b R T
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T R A "'i' __‘I---",--.JIL;_L e :*:'*":":"::“_“::tK _______ \'\'r'"'fi"'\;y‘“
L E\e ; A AN
C P 1 \ )
1N e S 00§ A O
T A A R TR
L. . 1 1 1 1 ! rl ] 1 1 J, ] i I | ] ] 1 1 i ) ] ] 1 ] 1 | I
8 Sat 15 Sat 22 Sat 1Tue
Aug 2009 Tiene

Daily Wind Speed hia

Daily Wuind Speed Awg

Date Wind Speed Max (miles/hr) Wind Speed Aurg (miles/hr)
8/1/2009 10.28 228
84242004 16.64 3.15
87312009 12.07 1.89
1402000 12,78 3.31
8752009 18.71 3497
8762000 10.64 2.06
8742009 2315 363
87872009 14.83 2.54
84072004 2.21 2.60
8/10/2009 18.50 287
21172009 14.93 2.78
87232009 15.64 281
8/24/2009 12.78 2.66
8/25/2009  |12.42 2564
8/26/2009  |20.65 4.61
BA2T/2009 13.14 2.60
572842008 10.88 3.04
8/26/2008 18.86 417
873072009  [12.42 2.7
8/31/2009 15.29 3.35
Low 9.21 1.89
High 23.15 4.61
Ayrerage 14.30 2.93
5td Dev 3.64 0.68
| Total M, NEA

Wind Speed - August, 2009
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Air Temperature and Rainfall - September, 2009

Sep 2009




Weather Station: ET106

Lacation:

Repori Typa: 1 Month
Created: Thursday, March 11, 2090 2:00 P R4
Repoit Period: September 2009

Date Air Temp din (°F) [ Air Temp hax (°F) | Ar Temp Awg (°F)
a412009 46,48 74.26 57.75
Q/2/2004 47.39 7714 6046
9342004 50.79 74.80 5237
94,2009 54.32 82.683 G513
9552009 5847 31.37 G7.65
9542009 50.43 73.20 G1.1%
94742009 47 .44 72.18 58.54
97342009 53.83 75.04 §3.02
94,2009 40.84 75.06 64.26
940/2009  |46.42 70.632 57.08
/112009 [47.70 59.59 54.38
941252009  |58.57 66.22 f2.51
9432009 |57.00 79.38 67.92
951442009 52.02 T5.19 £1.71
94152009 (50,68 Fr.0z 63.05
951642009 [48.81 62.98 47.98
97009 (47,21 62.02 52.64
91842000 (4572 72248 56.34
9419,2009 39.38 67 .28 53.30
Q2002000 (38.30 72.61 51.72
9£21/2008 41.4G 74.41 55.40
072242009  (52.20 74.59 6377
9423/2009  [63.21 7975 70.69
Q2452000 |462.95 78.64 68.26
252009 (4290 33.52 5348
Q2642008 (3818 63.46 50.31
Q27009 (4943 63.93 8517
972842009 (5272 72.43 62 54
9429/2009  |53.96 86.22 5202
3052000 (38,86 55.91 51.20
Low 38.18 56.91 50.31
High 6321 22 .53 70.549
Pwrerage 49.26 T1.7¢ 59.68
5td Dey 6.18 .86 &.41
| Total HiA NIA, N,

-91-




Weather Station: ET108

Location:
Repart Type: 1 Manth

Created: Thuesday, March 11,

Report Pariod: Septembar 20

2040 2:00 PM
08

Date Rain Fall (inches)
97172009 0.00
9/2/2009 0.00
gf3/2004 o.on
9442009 0.o0
aM2003 o.e0
/2004 0.00
Q72009 0.00
978,209 0.00
94,2009 0.00
941072009  |0.02
971142009 |0.28
9M2iz003 |0
871342009 D.00o
Q42008 |0.00
971522009 D.0o
971672009 0.00
9/1722009 0.00
911872008 0.0D
9/19/2009 0.00
22072008 0.00
972142008  (0.00
9£22/2008 | 0.00
22352009 D01
Q72472009  |0.00
952542009  |0.00
972642009 |D.0D
972742009 |0.77
92342003 |05
Q2942009 0.00
9/30/2009 0.00
Low 0.00
High 0.77
HPorarage 0.04
5td Dew 0.15
| Tetal 1.24
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Weather Station: ET108

Locatien:

Report Type: 1 Manth

Created: Thusday, March 11, 2010 2:00 PM
Report Period: Septamber 2009

Wind Speed (miles/hn)
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2009

Publications



Peer Reviewed Manuscripts Published - 2009

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

Ghosh, S., H. Mashayekhi, I. P. Bo, P. C. Bhowmik and B. Xing. 2008. Colloidal
behavior of aluminium oxide nanoparticles as affected by pH and natural organic
matter. Langmuir 24:12385-12391

Ghosh, S., Z. Wang, S. Kang, P. C. Bhowmik and B. Xing. 2009. Sorption and
fractionation of a peat derived humic acid by kaolinite, montmorillonite and
goethite. Pedosphere 19(1):21-30

Sarkar, D., P. C. Bhowmik, Y. Kwon and K. Shetty. 2009. Clonal response to
cold tolerance in creeping bentgrass and role of praline-linked pentose
phosphate pathway. Bioresource Technol. 100:5332-5339

Sarkar, D., P. C. Bhowmik, Y. Kwon and K. Shetty. 2009. Cold acclimation
responses of three cool-season turfgrasses and role of proline-linked pentose
phosphate pathway. J. American Horticultural Science 134(2):210-220

Tharayil. N., P. C. Bhowmik, P. Alpert, E. Walker, D. Amarasiriwardena and B.
Xing. 2009. Dual purpose secondary compounds: Phytotoxin of Centaurea
diffusa also facilitates nutrient uptake. New Phytologist. 181:424-434

-05.



Research Abstracts Published in Proceedings - 2009

International

Invited speaker:

Bhowmik, P. C. 2009. Experimental methods of allelopathy: Plant bicassays.

First Asian Allelopathy Society Conference, Guangzhou, China, December 18-21, 2009.

Bhowmik, P. C. and N. Tharayil. 2009. Importance of preferential sorption of phenolic
acids to soil on allelopathic activity. Proceedings of the First Asian Allelopathy Society
Conference, Guangzhou, China, December 18-21, 2009.

National

Bhowmik, P. C., D. Lycan and D. Sarkar. 2009. Safety of mesotrione to new seedings
of turfgrass species. 49", Annual Meeting of the Weed Science Society of America,
February 9-12, 2009, Orlando, FL. Electronic Abstract

Poster

Triebwasser, D., N. Tharayil, R. M. Callaway and P. C. Bhowmik. 2009. Diurnal rhythm
of catechin exudation by invasive Centaurea maculosa. 49". Annual Meeting of the
Weed Science Society of America, February 9-12, 2009, Orlando, FL. Electronic
Abstract

Regional

Bhowmik, P. C. and D. Sarkar. 2009. Biology of Kyllinga species. 63™. Annual Meeting
of the Northeastern Weed Science Society, January 5-8, 2009, Baltimore, MD. Abstract
no. 63:104-105

Bhowmik, P. C. 2009. Use of growth regulators in turfgrass management. Univ. of
Massachusetts Turf Research Field Day Report. Pp. 135-138.

-96-



Presentations at International, National, and Regional
Conferences - 2009

International

Invited speaker at the First Asian Allelopathy Society Conference, December 18-
21, 2009 in Guangzhou, China.

Topic: Experimental methods of allelopathy: Plant bicassays.

Bhowmik, P. C. and N. Tharayil. 2009. Importance of preferential sorption of
phenolic acids to soil on allelopathic activity. Proceedings of the First Asian
Allelopathy Society Conference, Guangzhou, China, December 18-21, 2009.

National

Bhowmik, P. C. and D. Sarkar. 2009. Potential use of mesotrione in turfgrass
systems. ASA-CSSA-SSSA Annual Meeting, November 1-5, Pittsburg, PA.
Abstract no.

Bhowmik, P. C., D. Lycan and D. Sarkar. 2003. Safety of mesotrione to new
seedings of turfgrass species. 2009 Joint Southern Weed Science Society and
Weed Science Society of America Meeting, February 5-5-13, Orlando, FL

Sarkar, D., P. Bhowmik and K. Shetty. 2008. Stimulation of proline-linked
antioxidant response system in cool-season turfgrasses under UV-B radiation.
Joint Meeting of GSA and ASA-CSSA-SSSA, October 5-9, 2008, Houston, TX.
Abstract no. b61-4.

Northeast Regional:

Bhowmik, P. C. and D. Sarkar. 2009. Biology of Kyllinga species. The 63™.
Annual Meeting of the Northeastern Weed Science Society, January 5-8, 2009,
Baltimore, MD

Invited speaker:
At the Ecological Landscaping Association Conference, February 27, 2009,
Springfield, MA. Title: Weeds as Indicator Species (over 80 participants)

97-



Annual Research Reports - 2008

Bhowmik, P. C., S. Ebdon and D. Sarkar. 2008. Tolerance of Kentucky bluegrass
cultivars to sulfosulfuron — NTEP cultivar trial. Massachusetts Weed Science Research
Results — 2008. Vol. 27:55-57

Bhowmik, P. C., S. Ebdon and D. Sarkar. 2008. Tolerance of Kentucky bluegrass
cultivars to primisulfuron — NTEP cultivar trial. Massachusetts Weed Science Research
Results — 2008. Vol. 27:59-61

Bhowmik, P. C. and R. Hanrahan. 2008. Comparison of vartious formulations of
ethfumisate on Kentucky bluegrass. Massachusetts Weed Science Research Results —
2008. Vol. 27:3-6

Bhowmik, P. C. and S. J. Koo. 2008. Performance of Proshot in crabgrass control in
turfgrass. Massachusetts Weed Science Research Results — 2008. Vol. 27:39-42

Bhowmik, P. C. and D. Sarkar. 2008. Tenacity: An alternative tool for weed
management. Massachusetts Weed Science Research Results — 2008. Vol. 27:1-2

Bhowmik, P. C. and D. Sarkar. 2008. Safety of perennial ryegrass to various
formulations of Tenacity-sulfosulfuron. Massachusetts Weed Science Research Results
—2008. Vol. 27:11-14

Bhowmik, P. C. and D. Sarkar. 2008. Moss control with various products applied by a
CO2 backpack sprayer — Troll Research Center, South Deerfield. Massachusetts Weed
Science Research Results — 2008. Vol. 27:23-26

Bhowmik, P. C. and D. Sarkar. 2008. Moss control with various products applied by a
garden-hose sprayer — Troll Research Center, South Deerfield. Massachusetts Weed
Science Research Results — 2008. Vol. 27:27-30

Bhowmik, P. C. and D. Sarkar. 2008. Comparative performance of Tenacity in
controlling crabgrass. Massachusetts Weed Science Research Results — 2008. Vol.
27:31-34

Bhowmik, P. C. and D. Sarkar. 2008. Moss control with various products applied by a
CO2 backpack — Home lawn area, Amherst. Massachusetts Weed Science Research
Results — 2008. Vol. 27:43-48

Bhowmik, P. C. and D. Sarkar. 2008. Moss control with various products applied by a
garden-hose sprayer — Home lawn area, Amherst. Massachusetts Weed Science
Research Results — 2008. Vol. 27:49-54

-08-



Bhowmik, P. C. D. Sarkar. 2008. Comparison of Avenger Moss products in moss
control. Massachusetts Weed Science Research Results — 2008. Vol. 27:63-65

Bhowmik, P. C., D. Sarkar and D. Lycan. 2008. Safety of perennial ryegrass to various
formulations of Tenacity. Massachusetts Weed Science Research Results — 2008. Vol.
27:7-10

Bhowmik, P. C., D. Sarkar and S. McCann. 2008. Performance of Roundup Promax.
Massachusetts Weed Science Research Results — 2008. Vol. 27:19-22

Bhowmik, P. C., D. Sarkar and K. Miller. 2008. Postemergence control of large
crabgrass. Massachusetts Weed Science Research Results — 2008. Vol. 27:15-18

Bhowmik, P. C., D. Sarkar, D. Lycan and M. Agnew. 2008. Tolerance of creeping
bentgrass to EXC 4142. Massachusetts Weed Science Research Results — 2008. Vol.
27:35-38

-09.
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