Influence of Height of Cut and Mowing Frequency on Ball Roll Distance

and Turfgrass Quality

Timothy T. Lulis and John E. Kaminski
Department of Plant Science, The Pennsylvania State University, University Park, PA

When preparing for a golf tournament, golf course
superintendents’ primary goal is to provide consistently Creening Bentarase— Height of Cut — 21 JUL to 3 AUG 2015 Height of Cut
fast and smooth greens while maintaining healthy turf. 370 a 5 * CBG/AB: 2.1 mm HOC consistently had the greatest
A N a Plant Health BRD and few differences in BRD existed between 2.5
. . =3 ab a 2 8 ”
Research involving green speed has focused mostly on g 340 ab b . mm and 2.9 mm
T SRR : . b - : b >  BRD increased up to 40 cm on CBG and 50 cm on AB
quantifying individual cultural practices on ball roll 8 gig b b =7
. .y . 0O b © 1
distance. Additionally, the goal of most research has been = 300 N when comparing 2.9 mm to 2.1 mm HOC
. . . . . 290 . 2 :
to identify cultural practices that maintain a reasonable £ 280 * FF: HOC only impacted BRD on 6 of 14 rating dates
. . . ® 5 . A11A
ball roll distance while lowering the stress caused to - = EmmI =215 2.9 mm * CBG: BRD stabilized after 6 days for each HOC
260 —2.1mm —25mm 2.9 mm . _ i f f h
turfgrass through standard cultural practices, such as 250 o . 5 A 5 o on AB: BRD stabilized after 9 days for each HOC
i : ! . J 11 15 * Lowest HOC produced the lowest turfgrass quality for
mowing frequently at a low helght of cut. Figure 1. Ball roll distance (BRD) after morning mowing operations as affected by height of cut on a creeping bentgrass Figure 2. Turfgrass quality on a creeping bentgrass putting green. Il turf -
putting green. All data were subjected to analysis of variance using PROC MIXED and means were separated at P < 0.05 All data were subjected to analysis of variance using PROC MIXED all TUrtgrass Species
: ding to Fisher’s Protected least significant difference test. and means were separated at P < 0.05 according to Fisher’s
However, when turfgrass managers are preparing greens . et (e Tt
gnificant difference test. .
for a tournament, they are faced with integrating a variety Annual Bluegrass — Height of Cut — 9 JUN to 22 JUN 2015 Mowing Frequer.1cy |
of cultural practices into a program to develop the best s 0 O ot Health * Increased MF increased BRD for all turfgrass species
; - - - O 1
possible playing surface for a short period of time. o 350 ; * BRD increased up to 47, 46, and 46 cm on CBG, AB
(@) . .
e 0 and FF when comparing SC to DD, respectively
. . - k% 320 d =7 ns n c .
The objectives of this study are: 5 37 a b : : : aa a a | * Plots receiving the DD mowing frequency. reduced
1. To determine the effect of mowing frequency and height 2 3% b b 36 : . s turfgrass quality across all turfgrass species when
= = b b b
of cut on ball roll distance on golf course putting greens. S \ : b i ; : compared to SC and DC
. o . ab . . . . o o
2. To determine the impact of mowing frequency and 260 —21mm —2.5mm 2.9 mm At A * No differences in turfgrass quality in plots receiving
- : 250 4 | | | SC or DC mowing frequencies
height of cut on turfgrass quality. T 0 1 12 13 14 Day 1 . , ” . 3 1
3. To Iay the groundwork for future experlments examining Figure 3. Ball roll distance (BRD) after morning mowing operations as affected by height of cut on an annual bluegrass Figure 4. Turfgrass quality on an annual bluegrass putting green.
: : : ' putting green. All data were subjected to analysis of variance using PROC MIXED and means were separated at P < 0.05 All data were subjected to analysis of variance using PROC MIXED
the effects of multiple cultural practices integrated into according to Fisher’s Protected least significant difference test. and means were separated at P < 0.05 according to Fisher’s CONCLUSION
a program. Preieeiesl lzas S s ChusiEmes s Decreased HOC increased BRD, however, the impact on
Fine Fescue — Height of Cut — 7 JUL to 20 JUL 2015 . . o
pp . . plant health was significant. Increased MF had a similar
MATERIALS AND METHODS T B ERE : Plant Health effect on BRD while mowing turf four times per day
— 320 3 : : : :
: L : : 8 310 a _ - resulted in a greater reduction in turf quality than SC
Three experiments were initiated in 2015 at the Valentine g 300 R >0 . .
Turfgrass Research Facility and conducted on separate 2 %0 a : ~ £/ - S LIRS IET e Eo gt icctsion BRDEdUeTto
ttg - :‘Ith followi . P % 270 . : - : : 23;6 . changes in HOC and MF stabilize between 6 and 9 days.
utting greens consisting of the following species: :
Pl £ skt = 2% 5 == 0 . ) a Interestingly, when BRD was evaluated at each HOC, MF
 Annual bluegrass (Poa annua L.) (AB) T 240 — . s : T~ . .
, , : : : 590 N b of SC and DC had few differences, suggesting that the
 ‘Penn A-4’ creeping bentgrass (Agrostis stolonifera L.), 210 ms —4.0mm —45mm  5.0mm : . . .
200 4 mowing pattern may be an important factor in BRD.
(CBG) Day 1 2 3 4 5 6 7 8 9 11 12 13 14 Day 4 3 7 11 15
g , | . . |
* Brldngort I fine fescue (FEStUCG rubra SUbS,D. Figure 5. Ball roll distance (BRD) after morning mowing operations as affected by height of cut on a fine fescue Figure 6. Turfgrass quality on d fine fe.scue UGG T2 All
cummutata |_.’- 90%) and Alister colonial bentgrass putting green. All d_ata were subjected to a.nal.y§is of V'?\riance using PROC MIXED and means were separated at P < data were subjected to analysis 2f variance using PRC_)C M|’XED CO NTI N U I NG WORK
] . ) 0.05 according to Fisher’s Protected least significant difference test. and means were separated at P < 0.05 according to Fisher’s
(Agl’OStl’IS CG,DI/ICH"IS L.; 10%) (FF) Protected least significant difference test.
Creeping Bentgrass — Mowing Frequency — 21 JUL to 3 AUG 2015 e Height of cut x mowing frequency experiments
. . . 370 .
Each experiment was desighed as a 3x3 factorial and = 360 7 Plant Health repeated in 2016
arranged as a randomized compete block with 3 - 228 - * |nitiated mowing pattern x nitrogen x plant growth
[ L] . . . u o [ .
replications. The plot size in each experiment was 1.5 = ggg . regulator experiment in 2016, repeat in 2017.
meter by 3 meter. A 310 = * Initiated brushing x mowing frequency experiment in
= 300 =) .
£ 290 6 2016, repeat in 2017.
= 280
MAIN EFFECTS & am o s
7250 One —Two —Four . One —Two —Four REFERENCES
Figure 7. Ball roll distance (BRD) after morning mowing operations as affected by mowing frequency on a creeping Figure 8. Turfgrass quality on a creeping bentgrass putting green. o . . _
AB/CBG FF bentgrass putting green. All data were subjected to analysis of variance using PROC MIXED and means were separated at P All data were subjected to analysis of variance using PROC MIXED DeSt’ W'M" K. GUI”ard’ SL RaCkllffe’ M-H. Chen’ and
2.1 mm 4.0 mm < 0.05 according to Fisher’s Protected least significant difference test. and means were separated at P < 0.05 according to Fisher’s X. Wang. 2010. Puttlng green SpEEdSI A reallty
' ' Protected least significant diff test. : . :
5 5 e A o B eesisldeshbishalibod o check. Applied Turfgrass Science. Doi: 10.1094/ATS-
| ; Annual Bluegrass — Mowing Frequency — 9 JUN to 22 JUN 2015
0 BRD . Plant Health
Q 340 . . . .
MOWING FREQUENCY (MF) 2 33 . . * Richards, J., D. Karcher, T. Nikolai, M. Richardson, A.
: 2 320 = a " : :
One pass: single cut (SC) g o : i b a a Patton, and J. Landreth. 2008 Mowing height,
— 300 a - . .
Two passes: double cut (DC) s 3% 36 b b : b mowing frequency, danj krollmg fTrequency Raffect
: = 280 — uttin reen speed. Arkansas Turfgrass Report
Four passes: double-double cut (DD) R b 5 P & 8 P 19 p
260 b One —Two —Four ) e T e 2007, Ark. Ag. Exp. Stn. Res. Ser. 557:52-56
Single cut plots were mowed up and back in an adjacent Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Day 1 3 7 11 15
i i " Figure 10. Turfgrass quality on an annual bluegrass putting green.
I!ne; while DC plOtS Were mowed up.and back in the same Figure 9. Ball roll distance (BRD) after mor.ning mowing operation§ as affeFted by mowing frequency on an annual Aﬁdata were sfbject(:zd toénalysis ofvariancegusingpPROCgl\slIXED AKNOWLEWDGEMNTS
line. DD p|0t5 received a DC in the morning and bluegrass putting green. AII’data were subjectgd t.o.analys.ls of variance using PROC MIXED and means were separated at and means were separated at P < 0.05 according to Fisher’s
Sfternoon Ball roll distance (BRD) wEE TEsEy ] e P < 0.05 according to Fisher’s Protected least significant difference test. Protected least significant difference test.
times per day using a U.S.G.A. Stimpmeter. Plant health Fine Fescue — Mowing Frequency — 7 JUL to 20 JUL 2015 . 'dﬂ, B arvcas
: : : 350 a One —Two —Four PﬁﬂﬂSYlVﬂﬂla - 9 9
(PH) was measured using visual quality assessments. — 320 o Plant Health el
= 3 Turfgraswx
— 320 y /
g 310 . Counci
i 290 'T;
2 280 >
2 270 d6
o 260 .
o 250
= 240 5 a —
o 230 »
%%8 ° One —Two —Four k\)
200 " 4
Day 1 2 3 4 5 6 7 8 9 11 12 13 14 Day 1 3 / 1 =
Figure 11. Ball roll distance (BRD) after morning mowing operations as affected by mowing frequency on a fine fescue (I;ggtl;rsvife. S-LUI;EZ?ZZ ?gzhr;[;’l\(/)sri‘saot‘lr\l/z;zsnccueeui?rfgrllgRngele\/rl\l'X?g and
putting green. All data were subjected to analysis of variance using PROC MIXED and means were separated at P <0.05 means were separated at P < 0.05 according to Fisher’s Protected
according to Fisher’s Protected least significant difference test. | L : N
east significant difference test.




