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ABSTRACT. This study was conducted to evaluate to the effect of liquid fertilizer with saponin (SLF) and liquid
fertilizer with amino acid (ALF)on the growth of creeping bentgrass. In creeping bentgrass, turf color index,
chlorophyll index, dry weight and shoot number were measured. It was hardly affected by SLF and ALF
applications in investigation of chemical properties of the soil. By applying SLF and ALF, turf color index and
chlorophyll index in 2SLF and 2ALF were increased more than CF, and shoot number and root length in 2SLF, ALF
and 2ALF were higher than CF. In correlation coefficient among growth factors of creeping bentgrass, turf quality
was significantly different in root length, shoot number, dry weight, and content of N and K in turf tissue (P < 0.05),
N content of tissue was significantly in root length, shoot number and dry weight (P < 0.05), and K content was
significantly in shoot number and dry weight (P < 0.05). These results suggested that application of functional liquid
fertilizers such as SLF and ALF was expected to replace compound fertilizer in turf management and that applied
SLF and ALF was stimulated the uptake of N and K into turf so that turf qualities were improved by enhancing

growth shoot and root of turf.
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Table 1. The content of fertilizer used in this study.

(Unit : %)
Fertilizer” N P205 KzO CaO MgO B203
CF 11 5 7 20 4 0.1
SLF 6 3 6 - - -
ALF 48 0.18 3.8 - - -

“Fertilizers are CF: chemical fertilizer, ALF: amino acid liquid
fertilizer, and SLF: saponin liquid fertilizer.
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Table 2. The application method of fertilizer used in this experiment.

Application amount

Application rate (time-month)”

Treatment”

CF (g/m?) SLF (ml/m?)

ALF (ml/m?) CF

SLF ALF

NF -
CF 20/3% -
SLF - 183/1
2SLF - 36.6/2
ALF - -
2ALF - -

- 1

1NN
1

229/125 -
45.8/2.5 - ] >

“Treatments are NF: no fertilized, CF: chemical fertilizer, SLF: recommendation dose of saponin liquid fertilizer, 2SLF: double dose of saponin
liquid fertilizer, ALF: recommendation dose of saponin liquid fertilizer, and 2ALF: double dose of saponin liquid fertilizer.
YCF was applied in plot 1 time per month, and SLF and ALF were supplied in plot 2 times per month.

*A and B at
October and ‘B’ at July and August.

TA/B, of application method means different application amount by weather condition. ‘A’ was applied at June, September and
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Table 3. The chemical properties change of soil before and after experiment.

Av- Ex-Cation
, pH EC oM TN P.O CEC
Treatment (1:5) 25 K Ca Mg Na
dS/cm (%) (mg/kg) cmolc/kg
Before 6.98 0.64 0.63 0.04 73 0.14 7.80 0.48 0.37 1.60
NF 7.41a 0.45a 0.64a 0.04a 12a 0.09a 4.85a 0.29a 0.23a 1.65a
CF 7.40a 0.44a 0.87a 0.04a 12a 0.08a 492a 027a 0.20a 2.10a
After SLF 7.43a 0.46a 0.90a 0.04a 22a 0.10a  5.02a 0.35a 0.24a 2.10a
2SLF 7.36a 0.49a 0.79a 0.04a 12a 0.08a 4.80a 0.29a 0.23a 1.90a
ALF 7.42a 0.44a 1.12a 0.04a 9a 0.10a  5.05a 0.35a 0.20a 2.00a
2ALF  7.46a 0.49a 0.88a 0.04a 9a 0.08a 4.8la 0.28a 0.19a 1.90a

“Treatments are NF: no fertilized, CF: chemical fertilizer, SLF: recommendation dose of saponin liquid fertilizer, 2SLF: double dose of saponin
liquid fertilizer, ALF: recommendation dose of saponin liquid fertilizer, and 2ALF: double dose of saponin liquid fertilizer.
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Fig. 1. The change of turf color index (A) and chlorophyll
index (B) of creeping bentgrass. Treatments are NF: no
fertilized, CF: chemical fertilizer, SLF: recommendation dose
of saponin liquid fertilizer, 2SLF: double dose of saponin liquid
fertilizer, ALF: recommendation dose of saponin liquid
fertilizer, and 2ALF: double dose of saponin liquid fertilizer.
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NFe} vlweh uf, §A2 4= CF, SLF, 2SLF, ALF %
2ALF= 1% S7Fsk 3L, 95247 3~7% 5718tk
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TH(Table 4).

2] g Zo]= NF, CF, SLF, 2SLE, ALF @ 2ALF
oA Z+zF 11.0cm, 11.8cm, 102 cm, 12.2cm, 12.2 cm,
122 cm, 12.8 cm=E FAME 137, NFe} W]ash wlj, CF, 2SLF,
ALF 2 2ALFE Z2F 7%, 11%, 11%, 16%% Z7}8k39 1,
M o AL SLFR ZAEYOU EAA §o48L U
EPA] 9E4TH(Table 4).
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Fig. 2. The dry weight of creeping bentgrass as affected by
application of different fertilizers. Treatments are NF: no
fertilized, CF: chemical fertilizer, SLF: recommendation dose
of saponin liquid fertilizer, 2SLF: double dose of saponin liquid
fertilizer, ALF: recommendation dose of saponin liquid
fertilizer, and 2ALF : double dose of saponin liquid fertilizer.
Mean by Duncan's multiple range test 5% level.
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Table 4. The shoot number of creeping bentgrass as affected by application of saponin liquid fertilizer and amino acid liquid

fertilizer.
Treatments” NF CF SLF 2SLF ALF 2ALF
Shoot number (ea/cm) 16.4b* 21.2a 18.7ab 22.7a 22.8a 22.1a
Root length (cm) 11.0a 11.8a 10.2a 12.2a 12.2a 12.8a

“Treatments are NF: no fertilized, CF: chemical fertilizer, SLF: recommendation dose of saponin liquid fertilizer, 2SLF: double dose of saponin
liquid fertilizer, ALF: recommendation dose of saponin liquid fertilizer, and 2ALF : double dose of saponin liquid fertilizer.

YMean by Duncan's multiple range test 5% level.
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Table 5. The nutrient content in the turf plant after this experiment.
(unit : %)
Treatments” N P Ca Mg Na

NF 2.40b 0.29a 1.56¢ 0.53a 0.22a 0.07a

CF 3.20a 0.31a 1.77ab 0.52a 0.24a 0.06a

SLF 3.10ab 0.34a 1.71ab 0.48a 0.24a 0.07a

2SLF 3.41a 0.35a 1.80ab 0.41a 0.22a 0.06a

ALF 2.94ab 0.32a 1.65bc 0.49a 0.23a 0.07a

2ALF 3.34a 0.35a 1.89a 0.50a 0.22a 0.06a

“Treatments are NF: no fertilized, CF: chemical fertilizer, SLF: recommendation dose of saponin liquid fertilizer, 2SLF: double dose of saponin
liquid fertilizer, ALF: recommendation dose of saponin liquid fertilizer, and 2ALF : double dose of saponin liquid fertilizer.
YMean by Duncan's multiple range test 5% level.

Table 6. The corelation coefficient among various growth factors investigated in creeping bentgrass (n=34).

Growth factor” TCI Chl RL (cm) SN (ea/m?)  DW (g/m?) N (%) K (%)
TCI 1.0000"™
Chl 0.8779" 1.0000™
RL (cm) 0.4466" 0.3674" 1.0000"
SN (ea/m?) 0.0851 0.1573 0.2335 1.0000"
DW (g/m?) 0.7330" 0.7678" 0.1355 -0.2798 1.0000™
N (%) 0.6526" 0.7613™ 0.6074™ 0.1819 0.6096™ 1.0000"
K (%) 0.6574" 0.6998" 0.2318 -0.0348 0.8002" 0.6026™ 1.0000

“Growth factors are TCI: turf color index, Chl: chlorophyll index, RL: root length, SN: shoot number, DW: dry weight, N and K: contents of N

and K in turf tissue.

*** Significant at P < 0.05 and P < 0.01, respectively.
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