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Dehydrogenase Activity and Physico-chemical Characteristics
of Golf Course Soils in Kyonggi Province

Lee, In Sook and Ok Kyung Kim

Department of Biological Science, Ewha Womans University

ABSTRACT

The relationships between microbial activity and physico-chemical characteristics of soils were
investigated in three golf courses of Kwanak, Gold and Korea Country Clubs, with different open
years. The soil samples were collected in tee, fairway and rough. There were ranges of 4.80-5.55
in pH, 25,55-98.504S /cm in conductivity, 10.96-16.73% in moisture content, 0.18-0.36g /g in water
holding capacity, 3.68-5.39% in organic matter, and 0.10-0.25% in total nitrogen. Dehydrogenase
activity(DHA) as an index of soil microbial activity was determined, DHA values of soil were 69.
83-314.43,g /g in three courses and showed the order of Kwanak>Gold>Korea Country Club
with open year. This indicates that DHA was affected by several fertilizer treatments rather than
herbicide and pesticide treatments. DHA was significantly different with golf clubs as well as golf
courses and positively correlated with water holding capacity and total nitrogen,

Key words: Golf courses, Dehydrogenase activity, Total nitrogen, Water holding capacity

M E

I 5o 2= G438 F7Eskal Ak 1980 ol 209478 9] & i7go] FAfoll = 80 7)ol
g3kl glom A F9l AL ARy At

Fa o] 3 H11,000,000m? o] golw e WA o] AR 2] 20%° A 100291
21 v} (3] 5 1992). =" T WA Fx 1980dd 710,584 ol 4] 1992 d el =
4,986,5309 0.2 of 7ulLk ZoFSHRTH (B YR AlEF 1004), oY Zrbste Exgel Bels
S8l EFBAL olsiste AL AYPonY BAREH ZcA ders] Fasign AzH
o},

seltere] g URo] sgtol Wniete maAR rebx Aoy 7E Ao 44 o]

—143—



144 Korean J. Ecol. Vol. 17 No. 2

T 1992). a8y Fx e EYL dg AUz 2
Ad B AES a4 g st $ds] g
2l °

rot
4 e
>,

pd

S El oMW Xliﬂ @ll ‘L}‘l‘ 3 AH] Feof 1Al A7t Hokyom A7) e &
A Falete A EAlo] & Eoko g wehdl A ),
2 Aol e AFdEst vhe H71% A ojel A Bz gl N 93] (Zoysia japonica) 2 5]
58 223 B4 v E 2 25t E 54E S5t vjaR A eiih
ez WU

ZAR 7H_9_

AR 2 1972 110l AW A7 g7 #et e 29 10861 9ol 71 3st
279 Er 7HEE A9, 1994 590 B R &l = ol PEY AYPoew
1994'A 49 RAPSIA T

B o &

ZAPH & 7 Fx Aol A A holed 9o & A5l tee, fairway, rough® Uo] shitE o
2 hole cutterg Al&3ted HEA] 15cm7tA] o] EFE A FH3ATH A #H T B2 v duq
wol Agag 7ix9f B8 wiztA] 5C Wi 2 asdrt. %lﬂﬁ}@’“ 5422 pH, &

2 AREE &As9T3, FH2EgE T2 @Eﬁﬂoﬂ B¢k 25g8 1 308 FEE HAFES
Aol $4HE 2N, A B FAANY 5 2mm ERAE A4 Kieldahl 4 o2 5
AL BAET, 4GSUYOE £718 3 24san

LER

Dehydrogenase activity(DHA)Z ®|AE 42 &HsIA. @44 3Hdehydrogenation)
= g2 gEy A oln EGE g AFE ALEE 7] e DHA 232 BEY o4&
T3 F47 AGAIZE Etoll EfuAES AR F Y &S F el vl (Skujins 1973).
ES nAEd o8] 2,3,5-triphenyl tetrazolium chloride(TTC)7} 5ol WAHE 2,3,5-
triphenyl formazan(TPF)¢] &2k Z743l= Tabatabai(1982) 8] ¥H & Alg-3tch Ald#
o) CaCO; 0.03g, E% 3g, W< 2.5ml, 3% TTCE 1mlZ H7}shed 37°Coll A 2441 7} vl kA
71 & methanol 2 F7}sled =2 & 7§ 485nmol A] spectrophotometer 2 &4 314t}

4 24
Statgraphics Package(Statistical Graphics Corporation 1987) & A}8-3le] Ecke] &g 5}t
2 o o gE BEAo 3 gAML EAsd

o ¢ n@
Eoko| 22|55ty BY

Table 1-& 2L Eoke) Zelshstd S4e Hiw s Uebd ol ZAA o] 22
Buvptoz Agumel Gain Algde) Fa4 Eooldth pHE 480555, A

=
rr

2}

i

=



June 1994 Lee & Kim:Dehydrogenase Activity in Golf Course Soils 145

Table 1. Mean values( +standard deviation) of physico-chemical characteristics of the investigated
golf course soils

pH Cond MC WHC OM TN
(S /cm) (%) (g/g) (%) (%) (%)

T 500+0.18 3810+£4.50 10.96+1.50  0.18%+0.03 3.68+0.55 0.18%0.09
Kwanak F  5.00+0.20 42.18+243 12.00%1.63 0.24%0.03 4.77+x1.14 0.24%0.10
R 480+0.16 36.50£6.70 13.58+1.40  0.29+0.04 4.89+0.70 0.25+0.08

Courses

T 529+0.10 43.70£892 13.25+1.53  0.31%£0.03 5.39£0.85 0.18+£0.03
Gold F  5.29+0.07 64.67+x9.89 1593+1.62 0.36£0.04 5.22+0.87 0.17+0.03
R 555+0.05 2555+5.96 13.68+1.51 0.24£0.04 4.70+0.39 0.16+0.04

T 537015 78.60+8.17 1526+1.33  0.23+0.03 4.03+0.28 0.11+0.01
Korea F  548+0.17 56.30£9.18 13.06+1.73 0.23%0.04 3.68+0.49 0.10+0.01
R 523+0.09 44.30x9.00 16.73+0.57  0.29+0.03 4.15+0.26 0.11+0.02

T: Tee, F:Fairway, R :Rough, Cond ; Conductivity, MC ; Moisture content, WHC:Water holding capacity,
OM : Organic matter, TN ; Total nitrogen
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Table 3. The significance of ANOVA in physico-chemical characteristics and DHA with golf courses
and golf site.

Factor pH Cond MC TN WHC OM DHA
Golf courses * ns ns ns ns ns -
Golf sites ns ns ns ns ns ns *

* P<0.05, = P<0.01
Abbrevation letter is the same in Table 1.
Golf sites indicate tee, fairway and rough in investigated holes.



June 1994

TPF(ug/a)
00

* Kwanak
+ Gold

* Korea

Lee & Kim:Dehydrogenase Activity in Golf Course Soils 147

o 01' 02 o3
WHC(g/0)

04

0.5

350

300

250

TPF(pg/g)

TN(%)

Fig. 2. The relationship of DHA and WHC, and of DHA and TN in three golf courses, WHC : Water
holding capacity, TN : Total nitrogen.

Table 4. Correlation coefficient of dehydrogen-
ase activity with physico-chemical
characteristics in three golf courses

DHA
Korea Gold Kwanak
pH ~0.45 —0.22 —0.34
Cond 0.05 0.69* 0.10
MC 0.59 0.60 0.47
WHC 0.68* 0.67* 0.56
TN 0.74* 0.31 0.70*
oM 0.38 0.12 0.55

*, P<0.05

Abbreviation letter is the same as in Table 1.
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