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The Effect of Foliar Application to Improve Putting Green
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ABSTRACT. This study was performed to investigate the effect of foliar feeding as the fertilization on creeping
benrgrass green. Research results have showed that the visual quality of bentgrass as well as shoot density and
chlorophyll index dramatically improved after foliar feeding. Shoot density of bentgrass in foliar based fertilization
was 2.8 ea/cm’ higher than that of the liquid based fertilization during the experiment period, moreover that the
foliar feeding is more effective to alleviate shoot density during the rainy season in summer. Results showed that
foliar feeding was key role to achieve the stable visual quality, chlorophyll index and maintained Normalized
Difference Vegetation Index (NDVI) throughout the year in addition to get fast recovery after aeration and dry spot.
These were consistent with the previous research of foliar feeding which directly provided nutrient to the turfgrass
leaf thus increased turfgrass growth within a short time. It is projected to be a especially adequate management
program during the hot summer season in which the nutrition feeding is low. However, root growth was no
significant difference between foliar based fertilization and liquid based fertilization. Golf Course managers also
should consider about the number of frequent fertilizing. Lastly, it was no big change in chemical property by soil
foliar based fertilization which is meaning of preventing the soil salinization, meanwhile, it is prone to reach the
nutrient deficiency. It hopes to be settled as the general fertilization in golf course of Korea, since there are many
advantages of foliar based fertilization program. It is suggested to study more practical process of foliar feeding

through the further research.
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Table 1. Fertilization component for this experiment. o] BAshA wEsgiv) ] | 71 7~104 8 §l3, A
Fertilization LBFY  FBF W& AE ARls v Al ebRK(tecjet 8004)E ©]-8-3t
Application times  foliar spray 3 13 Aem, B¢ A o AEL;LT N 3100 ml/’ 2 5L,
HA AHE 100 mim* o2 sFTh Alg 717 B3t A
i“’igg‘qigﬁi‘”“h 1 6 g 2 ZAAWS)E o] &3t 4F Ahel e
I HA7E, A-FE 2ABIATHFIE. 1). 2 AlFd A}
granular applied 6 4 25 HYade dF sl Zolms A 9 g
Total 20 24 ) gele B S a9 Aele) BYsp) g8
Applicatio;m rate* N 20 212
(g/m*) RA} HHE
P205 15.8 12.0 ol ZAE 93 Pl gEA T w dx g
K20 271 214 Zdolo} 72 FY] ASE A oH, 2 FH 24}
*Net application rate g/m’, YLBF(liquid based fertilizer), “FBF(foliar & Al Az sk Btk 4455 (NDVL Normalized
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Fig. 1. Weather condition of B golf course (April-November, 2009).
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Table 2. Program for the fertilizer application.

LBF* FBFY
Month Week
Type (gm*) -N Type (gm*) -N
3 3 liquid 0.60 liquid 0.01
4 granular 0.00 foliar 0.26
1 liquid 0.76
4 2 liquid 0.60 foliar 0.30
3 granular 3.05
4 foliar 0.40 foliar 0.42
1 liquid 0.90 foliar 0.43
5 2 granular 3.00 granular 2.00
3 liquid 0.85
4 foliar 0.40 foliar 0.46
1 granular 3.00 foliar 0.30
6 2 granular 2.00
3 liquid 0.90
4 liquid 1.07
1 liquid 0.60 foliar 0.06
2
! 3 liquid 0.40 foliar 0.58
4 liquid 0.40
1 foliar 0.63
g 2 liquid 1.20 foliar 0.63
3 granular 0.00
4 liquid 1.10 foliar 0.63
1 granular 3.00 liquid 1.52
9 2 granular 2.80
3 liquid 1.20
4 foliar 0.43
1 granular 3.00 liquid 1.07
10 2 .
3 liquid 0.90 foliar 0.43
4
11 1 foliar 0.40 foliar 0.51
*LBF(liquid based fertilization), YFBF(foliar based fertilization)
Z7317] 9131 Chlorophyll meter (CM 1000Spectrum T™M  A] 35T}
Technologies, Inc, USA)YS A3, A3t AR T+E
Z43l7] 93l Crop Circle ACS 210 Sensor (Holland Zdx 9 a&E

Scientific)’} AHE-H AT I A& Ak w5 AA SR
o, A1zt EZ 7 (visual quality)e 2] A&7} 290
o] 1~9F o2 Hrlsd=d 73 2o AuHE o4, 1R
JE JEHE 1H22 3T B4 24 B4 =20y
¢l MINITAB (release 13.32)2 ©]-23} ANOVA tests 2
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Table 3. The growth of creeping bentgrass by fertilizer application.

Shoot density (ea/cm?) Chlorophyll Index Root length (cm)

Chemical
LBF FBF LBF FBF LBF FBF
Mar.30 14.0a 14.0a 132a 129a 6.5a 6.5a
Apr.11 14.0a 16.0ab 181a 192a 6.7a 7.2a
Apr.27 17.0a 19.0ab 199a 226a 7.0a 7.2b
May 15 18.0a 20.0ab 219a 251a 7.3a 7.8a
May 29 14.0a 17.0b 217a 254a 6.8a 7.8b
Jun. 13 14.0a 16.0a 289a 337a 6.7a 7.2a
Jun. 26 16.0a 20.0b 281a 351b 6.6a 7.0a
Jul. 17 16.0a 21.3b 276a 334ab 6.2a 7.2b
Jul. 31 16.3a 19.0b 257a 317ab 6.0a 6.8b
Sep. 16 19.3a 21.3ab 239a 306b 6.0a 6.2a
Sep. 29 18.3a 21.3b 257a 323b 5.6a 5.6a
Aug. 13 19.7a 22.3b 276a 341b 5.5a 5.8a
Aug. 29 16.7a 21.0b 291a 330a 5.9a 5.9a
Oct. 16 18.3a 20.0a 258a 289a S54a 5.8a
Oct. 31 19.3a 21.3ab 230a 304b 6.0a 6.3a
Nov. 14 18.7a 21.5b 291a 313a 6.3a 6.2a
Nov. 27 19.0a 22.7b 269a 302a 6.5a 6.6a
Dec. 14 18.0a 21.7b 187a 218a 6.6a 6.7a

“In a column, treatment means having a common letter(s) are not significantly different at the 5% level by ANOVA test.
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Fig. 2. Visual quality of creeping bentgrass by two fertilization
patterns.
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Fig. 3. NDVI of creeping bentgrass by two fertilization patterns.
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Table 4. The chemical properties of soil by application of after experiment.
pH EC oM P205 K Ca Mg Na
Treatments
m$/cm % mgkg”
Before 6.6a 0.17a 0.37a 60a 47a 164a 30a 24a
Afl Control 6.9a 0.18a 2.08b 92a 58a 365ab 37a 24a
er
DSG 7.0a 0.21a 1.99b 95a 42a 350ab 48a 35a

"In a column, treatment means having a common letter(s) are not significantly different at the 5% level by ANOVA test.
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