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» Applications were made once every two weeks beginning on 14
June 2016 and continued through October.

Measurements and Data Analysis:
Turf quality (TQ) — TQ ratings were on a 1-9 scale (1= necrotic grass
and 9 = green, healthy grass) (Turgeon, 2008).
Dark green color index (DGCI) — Digital image analysis was
performed for dark green color index (Karcher and Richardson, 2013).
Stress 1 and 2 indices (ST1, ST2) — Multispectral radiometry
measurements were performed with the MSR16 (CropScanl6, Inc.,
Rochester, MN) Stress 1 (R-46/R+¢0), and Stress 2 (R-,s/Rgq3) Were
calculated.
Percent ABG (%) — was determined through the use of a grid
(1.1 x 1.4 m) with 285 intersections. ABG invasion was measured by
counting the number of grid intersections which touched any part of
an annual bluegrass plant (Park and Landschoot, 2003)
Experimental Design and Statistical Analysis — The experiment was

Figure 1. A. Turf quality (9= healthy, 1= necrotic), B. Dark green color index (DGCI) using
digital image analysis, C. Stress 1 index (ST1) using multispectral radiometry, and D. Stress

the untreated control plots.

, Department of Plant, Soil, and Microbial Sciences, Michigan State University, East Lansing, MI. UNIVERSITY
. Results Discussion
Introduction Al ~ | Figure 1. A. Visual turfgrass quality
Annual bluegrass (Poa annua: ABG) can be an undesirable and = —= 7 \/@é\\‘\ TE, TE +F, and TE T.F + P treated plots resulted in the highest quality
Invasive plant in creeping bentgrass (Agrostis stolonifera: CBG) g6 | | when data were significant when compared to the control.
outting greens: thus, ABG suppression is an important turf =5 ‘ | | — ‘ M treated plots were not statistically different from the untreated
management p;actice’ for some turf areas. ABG has displeasing : 4 except for two dates in which one resulted in lower quality and one
aesthetic and playability features including a light yellow/green 52 I;:Iiatﬁrf:%heé qulrltky' reen color index
color and profuse flowering and seed head production (Cox et al., . | | | | | | | . TgE L + P.alwa sghad e i S when comoared 10 other
2003). Common plant growth regulators (PGRs) used in turfgrass 6/14 628 12 726 8/9 8/23 9/6 920  10/4 rontments Whenydata Were signi Fioant P
maintenance alter gibberellic acid (GA roduction and Date ’ . .
accumulation, which gcan alter shoot gr(owtr)l 0?1 putting green AR R e TR TR M = Untreated TE + F had the same DGCl as TE + F + P except for one date in which
species. Previous studies have shown that these PGRs can Bl -~ ! It was lower. . .
suppress ABG seed head and growth more than CBG allowing n M, F ano! untreated were not different from one another which also
CBG to grow more laterally into suppressed ABG areas (Turgeon g Ii?sﬂlrtgdl"é:thgtlr%\gv:it igc?eill
et al., 2009). Newer PGRs products include combinations of two P J g -
or more chemistries to provide enhanced growth regulation while E TE +F + P had lowest re?flectance on last date data were significant
also decreasing the amount of ABG present. A better understanding g :::;[ﬁ]aetﬁgsand M were highest on the last date compared to other
of these PISR CheTStlgleSbm (]ipn_trloltlmg ﬁ\BG In a CBC_S tputdtlngt E 0.8 Figure 1. B Srmee 2 A
reen could prove to be beneficial to golf course superintenden :
\?vishing to coFr)ﬂroI or remove ABG fromgtheir putting g?eens 0'756/'14 0 311 /14 10/12 P.F+TE, and F + P+ TE had the lowest stress index 3 of 4 dates.
Date M and untreated had the highest stress index on all 4 dates.
o CTE F P - TE+F —TE+F+P <M —Untreated Figure 2. Percent annual bluegrass
| Objectives 0 M and TE + F + P treated plots resulted in the least amount of ABG
° Evaluat-e the eﬁ:lcaicy- Of PGRS an(-j COmbInatIOnS Of PGRS on C 0:22 /\ When Compared to Other treatments.
controlling ABG within a CBG putting green. 021 S , N\ TE treated plots areas were no different than untreated control plots.
Hypothesis %Z 0.2 ——— /. _ LA\ ABG percent declined throughout the summer between rating dates.
« Combination PGR products which contain two or more PGR = 0.19 o~ , 7/ \ A\
chemistries will decrease ABG within a CBG putting green 2018 \/ S
more than a single PGR. “ 017 -
 PGRs will increase CBG performance characteristics such as 0.16
turf quality and dark green color index (DGCI) and may reduce 0.15 . ' ' ' ' . . .
- - 6/20 7/4 7/18 8/1 8/15 8/29 9/12 9/26
stress indices. Date
_ --TE F P TE+F —-—TE+F+P M --Untreated
Materials and Methods s
Putting green constructed in 2003 D . 1'9 | |
* Creeping bentgrass ‘Crenshaw’ ' | / Q\ .
«  Mowed to a height of 0.33 cm three times weekly g1 ~ | | / A ~
PGR treatments Rate £ 0.17 B . N 2
* Trinexapec-ethyl (TE) 0.643 L/ha 20.16 S / , \Qx_
* Flurprimidol (F) 0.497 L/ha 2015 N\ _ _ : — :
. Paclobutrizole (P) 0321 L/ha \ Figure 3. A. Plot areas prior to PGR treatment initiation on creeping be_ntgrass, taken on
Clurprimidol+Trinxapec-ethyl (F + TE) 0 5'84 ] /Ha 0.14 6/14/16. B. Plot areas after PGR treatments have been applied on creeping bentgrass, taken on
T ) - | | | | | | | | 8/26/16.
*  Flurprimidol+Paclobutrizole 0.136/20 7/4 718 8/1 8/15 8/29 9/12 9/26
+Trinexapec-ethyl (F + P + TE) 0.730 L/ha Date Conclusions
* Methiozolin (M) 3.822 L/na e TR = TEHE =M = Untreated * Mand TE + F + P had the lowest amount of ABG when compared to

« TE treated CBG was never different in ABG percent when compared

2 Index (ST2) using multispectral radiometry of creeping bentgrass in 2016 under PGR
treatments. Vertical least significant difference (LSD) bars represent least significant
difference values (P < 0.05) for treatment comparison at a given day of treatment.
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to the untreated controls.

F and P treatments resulted in less ABG than the untreated control.
PGR treatments lowered stress indices when compared to M and
untreated

Applying multi-chemistry plant growth regulators can be beneficial
to controlling ABG from a CBG putting green while increase CBG
quality and dark green color.

Future Work

A second year of data will be obtained in the summer of 2017. Further
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evaluation of PGRs at different concentrations and application timings could
prove to be valuable information for turfgrass managers desiring to reduce

ABG from CBG putting greens.
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