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ABSTRACT

This research was designed to know optimize soil sampling time, soil sampling depth and
fertilizers according to season and soil condition in the golf course. One of the results was
revealed that sampling point and depth have to be consistent for much fluctuation by
sampling. Especially, Soil pH is decreased by soil depth remarkably. Top soil (0-5 ¢cm
depth) pH is higher than the sub soils (5-10 cm, 10-15 c¢cm depth). It was confirmed that
soil pH would increase when the state of soil is appropriate to H' jon concentration.
Therefore, Soil pH modification is always not determined by lime content rather than soil
conditions, i.e., Organic matter content, moisture content, and soil air content. More effect-
ive fertilizing time according to soil pH correction is the middle of october, and it's quantity
is 100 g/m’ silicate and 200 g/m’ lime (Pel-Lime Mini) in this experiment. Recommended
soil sampling method for acidity measurement is dividing by soil depth into each 5 cm,
respectively, rather than mixing 15 cm total soil.

Key words: Soil pH, Acidity measurement, Seasonal fertilizing, Sampling time, Soil
depth, Golf course

M =2 I & ¢ UArHAcams, 1984, =& 7 1988).

53] EY¥ pHE &9 F&AQ A 4FS

Ad#eAl EGSAL Iyt FeE e X ng HEo] ¥eE i o4 + e
3F, YEF FEL Fcte 9F JUY 7l 4RE HHE BN w24 e,
F A4 2 Auiaegd XA @7 FoIt FUFTHA w2 A EdiE 2de tEn
*corresponding author. Tel : 011-9878-5650 (Beard, 1973) 9t oz Eo] st 2
E-mail : namsy@syu.ac.kr TE F IR 84 A3 2 AL Mn T




12 S=TICEER] H163 H12(2002)

o] &= F7bel W I BEFs s Lol
F Aok g HHEGA e diFFH] F7t
8}3(Sartain, 1985) x|=h3], vaLdd =
9] Eofd] &3t HUTLZE QI3 o] F
7= (Sartain, 1985) vlgo], E2H Fof F
UL 2715 o 2(Waddington, 1992) E9F
pH 5% ZF3olet & ¢ Yt WEGA
ammonium thiosulfate(ATS)9] urease &4
A B} ol mXe &% pHel
o = oM ATS A F T2A3F Fof
urease #4JA|d&2 pHe FABA 7} I3
(P 5, 1993) &, Edsixd wE
ol ESF pH ®slel tio|zae BAE
Ha(H#4, 1994)31%t}

718 vlge EFMEE d3dite Ba
(2% 5, 1991)2} Centipedegrass2| -3l
Ao AlHlFR B pHE Fakl disl 23 Al
HZ2 78 e 10-4.4-8.3g/m’(N-P-K)o| g o.n
(Johnson, 1992), B¢k pHE: & 9§58 ulx)|x)
gttty Bttt A3H| g Al&o] A EAWY
& %Y £35S dageitin(Hooda 3,
1996) &t on, doste] A& L FHEF Q)
o] 4g)9] A &5 50g/m’] 10g, 100g, 300g
Ho 397t (LA 5, 1995) st E
ool MzleTa A% dial Eau(FRE
5, 1988)stdct A ®lEe fEuet =9
A 94%7} AH|Elo} dte W 4F(129ppm ©]
sholx wlizAte] A% tfite] AAHTL 8ult
Bol Zadttin o e d(Hadzt 1989)
H o} vl =3t shEdn ZEQ] s AY® 239
A3 pHe 24 F AsdA /el A=
ALEE T 750l wEt e dEeE] st Falzt Lo
g dtke Bax qlvi(del 5, 1999). @A)
ERIs mA L FREE w3 o Este] dA
H3 AL EY pHe AEE - EAWE - Hl8
FHEE g2A Jeid F glenz ol gt
29l gots F3 FelA Al Feeho] o

zZtsle] BATAE H23E F e AFHY
Hool Zosith mepr B AFde A4 2ZF
EYEoM vgEFo] we Add - BN

W3S FETgo RN EYAE mAA|
el J1en S AAstaat AAE

HiEd

Mz 9y

£ dFe IS l2E FXEYG W 3
‘hZ*(Zoysia japonica Steud.)2 FAE &
AA AAstEh #aEke XM A
WYL gol o|&dl= THAHAHIR(SIOr AL
Atatd vl g, A 28~30%, EAEE 45%
ol’d, d=EGTAFA AL M8 £ A3
A(CaCOs 95%, Pel-Lime Mini, AMPEL
American Fertilizing Co., USA) 2275 A&
ARt AETe FAYFE A A
HlE 34, 34 ¥g 3oz A TAHE
T 3y 3kRo 2 wix sk Mele dA
g 7Y Aol AJtE7] Al 19959 349 29¢
table 13} Zo] A&t} AlEF TEE 2m
x1bmglos B¢ pH 542 AT 4EL2 25
FA0z 49 243H 119 s AA5Y
t}. EAZ sl# & Soil Probe(Oakfield Dia.
20mm, Forestry Suppliers, Inec., Jackson,
Mississippi, USA)& Z+ A& oA 234 23
3193, 7t MZ& Thatch AA ¥ FEZHE
0~5cm, 5~10cm, 10~15em 35802 Aok
dlo] MEmE AZARY 4 S FUA
7 3 APLANM 1:5 FHT(E#HA, 1988)2
3] A slad pH Meter(Horiba M-12)2 &%3t9
ok BAEA S 7 EAE AR 17
3l9] ZAIXE PC-SASE o} &8l F4HEAMa
S| AEM S 39 182 MS Exceld A48t

o.

R o



S Z2|=oM Bt +iF e MBI SRS S} 13
Table 1. Application rate of fertilizers treated on Teeing Ground in this experiment
No. Treatment Rate (kg/10a) Remarks
1 Control 0
2 Silicate fertilizer 50 Si 28~30%, Alkali 45%
3 Silicate fertilizer 100 Si 28~30%, Alkali 45%
4 Silicate fertilizer 200 Si 28~30%, Alkali 45%
5 Pelletized high Ca limestone 50 CaO 50%, CaCOs; 95%
6 Pelletized high Ca limestone 100 CaO 50%, CaCO3 95%
7 Pelletized high Ca limestone 200 CaO 50%, CaCO3z 95%
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Fig. 1. Changes of mean soil pH variation affected by soil depth, from April 12 (first week) to

November 27 (last week) in 1995,
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Table 2. Regression coefficient of soil pH according to seasonal time series on soil sampling depth and
fertilizers treatment under golf course condition

Sampling depth N Treatment Rate (kg/10a) Regression coeficient

1 Control 0 Y=6.37+0.0112X (R=0.297™)
2 Silicate fertilizer 50 Y=6.36+0.0110X (R=0.362™)
3 Silicate fertilizer 100 Y=6.38+0.0140X (R=0.426™)

O0~5em 4 Silicate fertilizer 200 Y=6.45+0.0102X (R=0.448")
5 Calcium fertilizer 50 Y=6.43+0.0134X (R=0.423")
6 Calcium fertilizer 100 Y=6.514+0.0170X (R=0.547*)
7 Calcium fertilizer 200 Y=6.47+0.0131X (R=0.652***)
8 Total mean Y=6.42+0.0131X (R=0.607***)
1 Control 0 Y=5.07+4+0.0557X (R=0.850***)
2 Silicate fertilizer 50 Y=5.19+0.0622X (R=0.899***)
3 Silicate fertilizer 100 Y=5.29+0.0548X (R=0.789**%)

5~ 10cm 4 Silicate fertilizer 200 Y=5.62+0.0306X (R=0.790***)
5 Calcium fertilizer 50 Y=5.32+0.0530X (R=0.779***)
6 Calcium fertilizer 100 Y=5.42+0.0473X (R=0.889***)
7 Calcium fertilizer 200 Y=5.51+0.0428X (R=0.719**)
8 Total mean Y=5.35+0.0505X (R=0.906***)
1 Control 0 Y=4.83+0.0107X (R=0.360")
2 Silicate fertilizer 50 Y=4.87+0.0179X (R=0.415")
3 Silicate fertilizer 100 Y=4.83+0.0222X (R=0.529**)

10~15¢m 4 Silicate fertilizer 200 Y=4.86+0.0267X (R=0.619***)
5 Calcium fertilizer 50 Y=4.86+0.0168X (R=0.314")
6 Calcium fertilizer 100 Y=5.03+0.0027X (R=0.093")
7 Calcium fertilizer 200 Y=5.00+0.0152X (R=0.320™)
8

Total mean

Y=4.904+0.0161X (R=0.448")

Table 3. Changes of pH in different soil depth by alkali fertilizers application amount and kinds on
Teeing Ground in this experiment

Soil depth

No. Treatment Rate (kg/10a) 0=5 om 10 om 0=15 om
1 Control 0 6.47 cd® 557 d 492 d

2 Silicate fertilizer 50 6.46 d 575 ¢ 5.03 be
3 Silicate fertilizer 100 6.55 be 5.79 be 5.03 be
4 Silicate fertilizer 200 6.51 bed 597 a 5.10 ab
5 Pelletized high Ca limestone 50 6.55 be 5.86 bc 5.01 ¢

6 Pelletized high Ca limestone 100 6.59 b 5.85 be 5.06 abc
7 Pelletized high Ca limestone 200 6.67 a 5.89 ab 5.14 a

*Values within a column followed by different letters were significantly differenrnt (p<0.05).
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Fig. 2. Changes of pH measurement according to soil depth and fertilizer application in golf course.



16 F=EICEEX| H163 M1&(2002)

BE 25 #o% I7HE Holx] ¥ W 43
A w277} 50kg/10a, 100kg/10ac]A] 2] #
o2 Z7IIgou 10~15em FoAMe A
8] 8 AJH]7} 100kg/10a, 200kg/10ad)|A] &3}
7h Aot 43d vlge f@ S7PF A%
s2] goket. a2y 5~10cm FoMe F 744
i 2% fel3t 3718 Uehlo] Eqld w2
aol7k US4 F AT 23 A wE
REY BRI Aol7t JIFHm o] L
2 zjo|7} AAHEE EF MT A AEA
718 nediol §E & + YTk 53] BEO~
5em)Z9] BT} 2 8h&0)(5~10cm, 10~
15cm)o) A ELh 2& A& BRI} it 4
3] 2 g g st AR HE o] o}
Uz EG Bl ey 718 3%, A4S 5
o $E 3}, &5, EYY B 5F F
H' o]&¥%Ed 932 nXe Atodzde] 93
S e Ao o]F FPHoE F43d E

=g 2ot & ¢ F

o

At

38k dh22A|83]A]. 12(3):138-144.

7:(1988) FzT T4 L#b. HAZHE
£ pp. 104-108.

3. o] - 1Y A(1999) EYAT
2HE23] pp. 109-110.

4. =A05(1988) ELIEA.
T4, pp. 26-29.

5. 9%, A8, AAP1991) 249 4=
Lozl 9 Ailsiel Eopubgo] pld £%
F7189 9% xzcisa]. 5(1)47-
53.

6. MIEHA(1994) B8 =l w2 pH W
stel g UR|FoA e FEolE. A=

2. @&

P &8

Fd71ed

10.

11.

12.

13.

14.

15.

16.

Eom| 38137, Vol. 27(4):263-268.

. M, 1RR(1993) ¢ EYCIA Anno-

nium Thiosulfate®] Urease &4 A&
3}o} olol vjX& %9 pHel Hgk F=
Eo| 538t3]x]. Vol. 26(4):225-229.

B, wEE SEE SNF, K

(1993) AHEGM  Ai3]e} QlAtA]Lo]
Alfalfas] A& U AAuH njx= Gt
222813 A). 13(4):274-2717.

- BREE, FHRE(1991) 2A¥2E FHE

(14-10-12-3-0.2)2] w¥]gAE. . EU9
Hepg 2 RoIg7le 4ERY BlxE
4. FFEA IR 11(4):244-251.
Rk, FHE1991) 2R84 S3s
(14-10-12-3-0.2)¢] v]EAIE. 0. EHEF
ZF FETAes R Bxo SR v
e 98 A 88)a]. 11(4):252-257.
ERe, RS, FEH(1993) 7w
8249 Alg<sFo] Orchardgrass 2X|9]
st B NOs—N ol mlxe
o3k ghEZx|8E]A]. 13(4):278-285.
SRaEgE, UAERE, ERPAE, MRUIRE(L988) E
F M3le7F ZREe] 4384 22 @
ZEM] 88}3]%], Vol. 21(3):280-288.
7%, AE(1994) 3 EFM A
39} QA 8ol Alfalfad] A% % LT
ol vAe 9% FF2AEIA. 14(2):
88-92.

HYAN, AF78(1995) 43 go] Alfalfa
(Medicago sativa L.) A5 nx = o3k
gl E ok 5813 7). Vol. 28(2):145-153.
Acams Fred (1984) Soil Acidity and
Liming. Agronomy J. No. 12. 2nd
Edition. Madison, WI. p.75.

Beard, J.B. (1973) Turfgrass: Science
and culture. Prentice-Hall, Englewood
Cliffs, NJ.



MUt

17. Hooda P.S. and B.J. Alloway (1996) The

18.

19.

effect of liming on heavy metal concen-
trations in wheat, carrots and spinach
grown on previously sludge-applied
soils. J. of agricultural science. 127:289-
294.

dohnson, B.J. and R.N. Carrow (1992)
Influence of soil pH and fertility pro-
grams on centipedegrass. Agron. J. 84:
21-26.

Kuo, S., S.E. Brauen, and E.J. Jellum
(1992) Phosphorus availability in some
acid soils influences bentgrass and

annual bluegrass growth. HortScience.

20.

21.

22.

Tt U2|=0M MBAER} LIRO| B LR o) fERFRY st 17

27(4):370.

Lee, Sang-Eun and U.N. Heins (1992)
Kinetics of silica and desorption in soil
as affected by pH and temperature.
Journal of Korean Society of Soil
Science and Fertilizer. 25(4):342-356.
Sartain, J.B. (1985) Effects of acidity
and N source on the growth and
thatch accumulation of Tifgreen’ ber-
mudagrass and on soil nutrient reten-
tion. Agron. J. 77:33-36.

Waddington, D.V., R.N. Carrow, and
R.C. Shearman (1992) Turfgrass. Agro-
nomy No. 32. Madison, WI.



