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ABSTRACT. We were investigated turf color and Normalized Difference Vegetation Index (NDVI) to affect
greenup promotion of 38 cultivar in 5 species for spring season, most popularly used in Korea golf courses.
Kentucky bluegrass (Poa pratensis L.), tall fescue (Festuca arundinacea Schreb), creeping bentrgass (Agrostis
palustris Huds), perennial ryegrass (Lolium parenne L.) and zoysiagrass (Zoysia spp.) cultivar had higher leaf color
for greenup promotion in Ami, Amx and Oligo than Con treatment and there were also significantly difference
among treatments. Turfgrass NDVI also showed significant difference among cultivars in species. Spray of Ami,
Amx and Oligo has the higher value of turf NDVI than Con. Based on our results, green up fast during spring season
may affected much more with application of Ami, Amx and Oligo than Con.
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Table 1. Turfgrass species and cultivars in this study.
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Species Cultivars Seeding rate (g/m?) Species Cultivars Seeding rate (g/m?)
Kentucky bluegrass ~ Award 15 Tall fescue Arid IIT 30
Beyond Inferno
EverGlade Cochise IV
NuDestiny Davinch
NuChicago Rembrandt
NuGlade Double centry
Odyssey Creeping bentgrass Crenshaw 3
Rugby I L-93
Gold Rush Penncross
Solar Eclipse LS-44
Sudden Impact Pennlinks 1T
Bedazzled Seaside 11
Cabernet Perennial ryegrass Accent II 40
Midnight Revenge GLX
Midnight 11 Zoysia grass Zenith 25
Properity S94
Blue Berry J36
Bewiched 137
Diva

Blue Stone
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Fig. 1. Greenup difference by fertilizer application for early spring. A: Creeping bentgrass cultivar, B: Tall fescue cultivar, Con:
solid complex fertilizer (N:12%, P,05:8%, K,0:8%) was applied soil application 2 times interval 30days (Feb. 28, 2010 and Mar.
27,2010), Ami: liquid amino-fertilizer (N:6%, P,05:2%, K,0:4%) was applied with solution (X240: 4.2 ml/L) 6 times interval 10
days after soil application with solid complex fertilizer 1 time, Amix: liquid amino-fertilizer (N:6%, P,05:2%, K,0:4%) was
applied with solution (X120: 8.4 ml/L) 3 times interval 20 days after soil application with solid complex fertilizer 1 time, Oligo:
liquid oligo amino-fertilizer (N: 4%) was applied with solution (X120: 8.4 ml/L) 6 times interval 10 days after soil application with
solid complex fertilizer 1 time.

Table 2. Analysis of variance for leaf color on turfgrass species and cultivars.

Source df Mean square F ratio Prob>F*
Kentucky bluegrass cultivars 19 6.4044 139.5894 <.0.0001***
Perennial ryegrass cultivars 1 0.2693 10.0516 <.0.0001***
Tall fescue cultivars 5 1.1632 23.5629 <.0.0001***
Creeping Bentgrass cultivars 5 14.1419 1.6350 0.1812n.s
Zoysia cultivars 3 1.0964 10.2631 <.0.0001***

X * % and *** significant difference between means at the 5, 1 and 0.1% level of probability, n.s non significant at P=5%.
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Fig. 2. Effect of leaf color by fertilizer application for early spring. Con: solid complex fertilizer was applied soil application 2
times interval 30days (Feb. 28, 2010 and Mar. 27, 2010), Ami: Amino-fertilizer was applied with solution (X240: 4.2 ml/L) 6
times interval 10 days after soil application with solid complex fertilizer 1 time, Amix: liquid amino-fertilizer was applied with
solution (X120: 8.4 ml/L) 3 times interval 20 days after soil application with solid complex fertilizer 1 time, Oligo: liquid oligo
amino-fertilizer was applied with solution (X120: 8.4 ml/L) 6 times interval 10 days after soil application with solid complex

fertilizer 1 time.

Table 3. Analysis of variance for Normalized Difference Vegetation Index (NDVI) on turfgrass species and cultivars.

Source df Mean square F ratio Prob>F*
Kentucky bluegrass cultivars 19 0.2826 1453317 <.0.0001***
Perennial ryegrass cultivars 2 0.0243 8.9255 <.0.0001***
Tall fescue cultivars 5 0.1123 34.8852 <.0.0001%**
Creeping Bentgrass cultivars 5 0.0163 16.6228 <.0.0001***
Zoysia cultivars 3 0.0632 11.0503 <.0.0001***

X **% significant difference at 0.1% level.
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Fig. 3. Effect of Normalized Difference Vegetation Index (NDVI) by application fertilizer for early spring. Con: solid complex
fertilizer was applied soil application 2 times interval 30days, Ami: amino -fertilizer was applied with solution (X240: 4.2 ml/L) 6
times interval 10 days after soil application with solid complex fertilizer 1 time, Amix: liquid amino-fertilizer was applied with
solution (X120: 8.4 ml/L) 3 times interval 20 days after soil application with solid complex fertilizer 1 time, Oligo: liquid oligo
amino-fertilizer was applied with solution (X120: 8.4 mI/L) 6 times interval 10 days after soil application with solid complex

fertilizer 1 time.
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Table 4. Turf color and NDVI of turfgrass cultivars by application of liquid amino- fertilizer for spring season.

) ) Leaf color (index) NDVI*
Species  Cultivars - - - - ; 5
Amix Ami Oligo Con Prob>F Amix Ami Oligo Con  Prob>F
DIVA 5832 557b 5.77a  532¢ ¥ (.8la 0.76b 0.77ab 0.66¢ ook
I;ifg”rzlg Bedazzled 587a 583a 58a 548  ** 0852  085a  084a  0.80b *

Cabernet 588a 5.74a 5.83a 5.40b ok 0.86a  0.83ab  0.83ab 0.80b *
Odyssey 589a 5.88a 5.63b 5.48c ok 0.84a 0.85a 0.79b 0.75¢ ok
Blue Stone 6.02a 594a 598a 5.81b ok 0.87a 0.84a 0.86a 0.77b ok
Beyond 5.68a 5.56a 5.58a  5.00b ok 0.77a 0.76a 0.78a 0.67b Hork
Midnight 584a 582a 588a 5.53b ok 0.83a 0.82a 0.82a 0.76b ok
Rugby 11 584a 579a 577a 5.57b ok 0.83a 0.81a 0.81a 0.75b ok
Property 583a 5.87a 5.83a 532b ok 0.84a 0.83a 0.84a 0.76b *x
Sudden Impact 5.88a 5.89a 5.85a  5.60b *x 0.84a 0.85a 0.83a 0.76b Hoxk
Bewitched 593a  5.69p 5.76ab  5.35¢ ok 0.84a  0.82ab 0.79b 0.70c ok
Ever Glade 586a 5.74a 5.83a  5.36b ok 0.84a  0.83ab 0.81b 0.74c ok
Nu Glade 583a 579a 582a 5.25b ok 0.82a 0.82a 0.83a 0.72b ook
Blue Berry 599a 592a 59la 5.57b o 0.85a 0.81b 0.84ab 0.75¢ HEk
Nu Chicago 586a 5.85a 592a 5.58b * 0.86a 0.84a 0.84a 0.75b ok
Nu Destiny 593a 5.83ab 5.68b 5.47c ok 0.84a 0.83a 0.80a 0.74b ok
Gold Rush 591a 587a 5.77a 547b ok 0.85a 0.83a 0.82a 0.76b Hrx
Solar Eclipse ~ 6.00a 597a 596a 5.71b ok 0.86a  0.84ab 0.83b 0.79¢ ok
Midnight IT 585a 5.74a 582a  5.50b ok 0.85a 0.82a 0.84a 0.77b ook
Award 587a 5.80a 5.86a 5.49b ok 0.84a 0.82a 0.82a 0.75b ok

*Normalized Difference Vegetation Index

¥ Values followed by the same letter within columns are not significantly different(P=0.05)
z* ** and *** significant difference between means at the 5, 1 and 0.1% level of probability, n.s non significant at P=5%. Investgation was

applied at Apr. 30, 2010 in the field.
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Table 5. Turf color of turfgrass cultivars by application of amino- fertilizer for spring season.
. . Leaf color (index) NDVI*
Species Cultivars - - - - - -
Amix Ami Oligo Con Prob>F Amix Ami Oligo Con Prob>F

Tall fescue Arid IIT 5.71a 5.70a 5.7la 542b  **¥* 0.75a 0.77a  0.79a 0.73a  ns
Inferno 5.77a 5.66ab 5.58b 5.36¢ ok 0.80a 0.77ab 0.75b  0.68c  ***
Cochise IV 574a 5.65a 5.59a 5.23b kK 0.8la 0.79ab 0.77b  0.71c  ***

Davinch 5.73a 5.62ab 5.63ab 5.52b * 0.80a 0.75b  0.76b 0.73b  **
Rembrandt 5.63a 547ab 5.58a 5.33b * 0.78a  0.74b  0.75ab  0.65¢  ***
Double sentry ~ 5.71a 5.57ab 5.54ab 5.38b * 0.80a 0.74b  0.76b  0.65¢c  ***
Perennial ryegrass Accent 11 585 5.78a 5.78a 5.59b * 0.77a  0.76a  0.76a 0.73a  ns
Revenge GLX  5.82a 5.82a 59la 5.58b ok 0.8la 0.79a  0.80a 0.69b  ***

Zoysia grass Zenith 494a 4.83ab 4.86ab 4.51b n.s 0.56a 0.52a 0.50ab 0.42b *
S94 523a 4.87b 5.00ab 4.74b * 0.56a 0.52ab 0.54a 046b ns
J36 5.07a 5.11a 5.14a 4.83b * 0.58a 0.60a 0.55ab 0.52b ns

137 5.17a 4.84b 4.88ab 4.66b * 0.57a  0.56a 0.54ab 0.48b *
Creeping bentgrass Crenshaw 6.02ab 6.05a 6.0la 5.94b n.s 0.84ab 0.85a 0.81ab 0.80b ns
L-93 599ab 5.99ab 6.00a 5.90b n.s 0.82b  0.84a 0.83ab 0.77¢  ***
Penncross 596a 5.92a 592a 5.84a n.s 0.82a 0.80ab 0.80ab 0.78b n.s

LS-44 597a 598a 5.92a 5.76b o 0.82a 0.80a 0.80a 0.76b  **

Pennlinks I1 594a 5.95a 598a 5.78b Hoak 0.8la 0.8la 0.79ab 0.76b *

Seaside IT 599a 5.96ab 5.94ab 5.89b n.s 0.82a 0.80a 0.80a 0.77b  **

* Normalized Difference Vegetation Index

¥ Values followed by the same letter within columns are not significantly different(P=0.05)
7 * ** and *** significant difference between means at the 5, 1 and 0.1% level of probability, n.s non significant at P=5%. Investgation was
applied at Apr. 30, 2010 in the field.
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