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Abstract

From the visual aspect of turf grass quality, turf colorant has been used to keep the vividness
of green color and extend the duration of green color of turfgrass during the winter season
of Korean golf courses. This study was conducted to investigate the effects of turf colorant
application on creeping bentgrass planted in domestic golf courses during the winter.
According to the result of this experiment, the colorant-applied zone, regardless of dilution
rate and colorant types, showed higher or similar normalized difference vegetation index
(NDVI) and chlorophyll contents than in the control during the winter or the period of green-
up. In addition, the NDVI and chlorophyll contents were higher in 1x treatment than 1/2x
treatment. Because of the difference of green color duration of the colorants, the selection of
turf colorant should consider its properties like coloration rate. According to the evaluation
of root length and turf density, the colorant applied in the experiment had little effect on the
growth of turfgrass, green-up started at the experiment zone in March, while as turf grass
grew normally. In conclusion, the coloration rate and duration should be considered selection
of turf colorant. It is possible to extend the green color duration by using the colorant during
the winter season and it is confirmed that there is no damage to green-up in the following
year. Also, using colorants will be one of the ways to maintain the visual quality until the
recovery and increase the satisfaction of the customers.
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Table 1. Effects of turf colorant treatment on normalized difference vegetation index (NDVI) of creeping bentgrass
‘Penn A4’ at putting green.

NDVI
Colorant Green A Green B

Treatment’ 2016 2017 2016 2017

Nov.16 Dec.5 Jan.19 Feb.21 Apr.3 Nov.16 Dec.5 Jan.19 Feb.21 Apr.3
A 6.94a  6.70a 577a  521b 575 6952  6.70a 567a  529bc 591
B 6.94a  6.52bc  560b  5.05c  5.73 6.88ab 6.64ab  573a  526c 598
C 6.84abc 6.62ab  5.84a  534a 571 6.69cd 6.54ab  5.8la 5452  6.07
D 6.71cd  6.45¢ 5.77a  5.30ab  5.70 6.65d  6.55ab  5.82a  5.38abc 5.96
E
F
G

6.66d 6.49bc  5.82a 5.33ab 5.80 6.68cd  6.53b 5.84a 5.43ab  5.97

6.8labc 6.6lab  5.77a 5.33ab 5.79 6.74cd  6.54b 5.73a 5.40abc 6.11

6.80bc  6.44c 5.39c 4.87d 5.58 6.81bc  6.55ab  5.44b 5.08d 5.93
F test * * * * NS * * * * NS

*: indicates significance at P=0.05; NS: Not significant.

¥ At SP GREEN 1x; B: SP GREEN 1/2x; C: CONCENTRATE 1x; D: Natural dye 1x; E: CONCENTRATE 1x+Natural dye
1x; F: CONCENTRATE 1/2x+Natural dye 1/2x; G: Pure water.

» Normalised difference vegetation index. It was measured by Turf Color NDVI Meter (TCM 500, SpectrumTM
Technologies, Inc., Plainfield, USA).

a-d: Different letters in each column indicate significant difference by least significant difference (LSD) test at a=0.05.
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Table 2. Effects of turf colorant treatment on chlorophyll contents of creeping bentgrass ‘Penn A-4’ at putting green.
NDVI*
Colorant Green A Green B
Treatment 2016 2017 2016 2017
Nov.16 Dec.5 Jan.19 Feb.21 Apr. 3 Nov.16 Dec.5 Jan.19 Feb.21 Apr.3
288a 216a 144b 122¢ 151a 273a 227a 5.67a 529bc 591
245ab  185b 128c 109d 141b 265a 216ab 5.73a 5.26¢ 5.98
287a 222a 153ab  129abc  153a 250ab  225ab 5.8la  5.45a 6.07
269ab  220a 153ab  129ab  152a 268a 227a 5.82a  5.38abc 5.96
285a 234a 160a 135a 153a 269a 24ab  5.84a  543ab 597
264ab  2l14a 147b 123bc  148a 255ab  209b 5.73a 5.40abc 6.11
235¢ 176b 118c 101e 137b 217b 179¢ 5.44b 5.08d 5.93
F test * * * * * * * * * NS

*! indicates significance at P=0.05; NS: Not significant.

v A: SP GREEN 1x; B: SP GREEN 1/2x; C: CONCENTRATE 1x; D: Natural dye 1x; E: CONCENTRATE 1x+Natural dye
1x; F: CONCENTRATE 1/2x+Natural dye 1/2x; G: Pure water.

* Normalised difference vegetation index. It was measured by Turf Color NDVI Meter (TCM 500, SpectrumTM
Technologies, Inc., Plainfield, USA).

a-d: Different letters in each column indicate significant difference by least significant difference (LSD) test at a=0.05.
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Table 3. Effects of turf colorant treatment on turf shoot density of creeping bentgrass ‘Penn A4’ at putting green in

2017.
Turf shoot density (each/cm?)
Colorant Treatment* Green A (Apr. 10) . Green B (Apr. 10)
A 24.3 24.3
B 23.3 23.0
C 22.7 23.0
D 24.3 24.7
E 24.7 23.0
F 24.3 24.3
G 23.0 21.7
F test NS NS

NS: Not significant.

2 A SP GREEN 1x; B: SP GREEN 1/2x; C: CONCENTRATE 1x; D: Natural dye 1x; E: CONCENTRATE 1x+Natural dye
1x; F: CONCENTRATE 1/2x+Natural dye 1/2x; G: Pure water.
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Table 4. Effects of turf colorant treatment on turf shoot density of creeping bentgrass ‘Penn A4’ at putting green in

2017.
Root length? (cm)
Colorant Treatment? Green A Green B
Mar. 22 Apr. 3 Mar. 22 Apr. 3
A 10.8 13.0 11.1 12.6
B 11.5 12.8 11.3 12.7
C 11.0 13.6 10.4 14.3
D 10.5 12.8 11.1 13.5
E 11.5 12.1 12.7 13.3
F 11.8 12.5 11.3 13.3
G 11.1 12.5 114 12.4
F test NS NS NS NS

NS: Not significant.

v A: SP GREEN 1x; B: SP GREEN 1/2%; C: CONCENTRATE 1x; D: Natural dye 1x; E: CONCENTRATE 1x+Natural dye
1x; F: CONCENTRATE 1/2x+Natural dye 1/2x; G: Pure water.

2 The longest part of the root was selected and measured.
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