creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

2ALAT

PENR RS pE R B

B i B

R
fatp
&
&l
i

7H

20114



o] F = EE MR GO 2 SRS

20115 7H

RNV S SN T
FERAm RHEL R AL H D)
_/;o: og Q.

=

TSI B LR mtE RAES

FhE AR
% 5
% =

Collection @ jeju



Survey on Golf Courses and Turfgrass

Manegement in Jeju

Young — Ok Song

(Supervised by professor Hoon Kang)

A thesis submitted in partial fulfillment of the

requirement for the degree of Master of Agriculture

2011. 7.

Department of the agricultural life science

GRADUATE SCHOOL of INDUSTRY
JEJU NATIONAL UNIVERSITY

@ jeju



Abstact

)

A

Gt

=0

B

Nd

,_ﬂo,wo
) L

L

H
M

T

A=A

1.

B

A=A

2.

e
olo

ol
Ho

.

H
M

3r

A 5= A]

4.

e
ojo

gol WA AR A

B &2X%

A’

ar

A=A

6.

X
B
=K
o
T

B

‘_mMo
B-

.

H]
M

ar

AF=A

1.

‘_mMo
B-
B
B

‘_mMo
B-

0

Nd

il
b
B

‘_mMo
B-

=K

12

12

(7}) o] e ol

Collection @ jeju



13

}

»AO
=

A

() 2]

14

L

ol

(th) @9 2y

15

H]

15

<r

G

(1

18

20

20

o
ofo

ol
yl
of
io
il
i
B

23

o
ojo

i
70
of
io
Eal
b
5

25

~a
o

B

e
olo

of
io
g
b
B

25

27

27

27

(2) ¥= Al d

29

, e AREHE

31

33

35

10
AR
H

_ZH

Collection @ jeju



A bstract

The purpose of this study is to provide basic data to help find an efficient
managing method in reducing environmental pollution from golf courses by
looking into environmental systems in golf courses spread throughout Jeju
Island. They were examined between April 2010 and January 2011 for the
research. Questionnaire surveys, question—-based oral research, and field
studies were carried out to fulfill the purpose. Categories answered through a
questionnaire by people who are in charge of course management are about
how much turf grows per month;, what quantity of chemicals are used; how

often grasses are fertilized; and how much mycoherbicide is used.

The number of golf courses operated on Jeju Island in 2011 comes to 28,
and the area occupied by those courses is 33,6krr12 with a total of 720 holes.
That figure is 3.1 times higher than it was in 2002. The findings about
outbreaks of diseases and insects on golf courses in the Jeju area show that
dollar spot, brown patch and algae are the main culprits to damage cool
season turf grasses while large patch and spring dead spot are the main
diseases to harm warm season grasses. The diseases have not changed much
compared with those in the data studied in 2002. The most frequent larvae
that appear on Jeju golf courses are turnip moths, grass surface moths,
maggots and mole crickets and are common throughout Jeju courses.
According to a study, their common feature is that they harm grasses more
when in the larvae stage than in imagoes. The amount of chemicals used on
the courses on Jeju is revealed to be 20~36kg/hafl’ which is 1.7~2.9 times
higher in comparison with the average for the country. However, it tends to
be decreasing. In the case of an A golf course which uses fertilizer, it shows
that putting greens have 1.2 times more nitrogen, 6.5 times more phosphoric
acid and 1.6 times more calcium when compared to teeing grounds and
fairways. In cases of A and other B golf courses, it appears that they mainly
use microorganisms to reduce the amount of chemicals. There are five major
strains of microscopic organism that two eco-friendly courses use to

effectively manage the courses, including bacillus sp., pseudomonas sp., and
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rhodopseudomonas sp. The courses consult strain specialists and constantly
inject the strains in efforts to make the lands in condition where effective

microorganisms massively live out.

It is recommended that the use of chemicals should be reduced to keep the
environment less polluted, and also the use should be minimized, even when
used to control pests, by accurately predicting when to use it, although
agrichemical, fertilizer and chemicals are essentially needed to manage the
courses. It is also recommended that manpower should be used rather than
herbicides to kill insects and in addition, the pesticides having short periods
of half life with low toxicity should be used rather than poisonous pesticides
with long periods of half life. These days, biological pesticides are in the
developmental stages. Thus managers of golf courses need to positively look
into the use of microbial pesticides. A system that effectively manages
grasses using microbes has been introduced. The managers may either
consign or employ the microbe specialists to take care of grasses not only to
decrease the amount of chemicals and fertilizer, but also to emit less
pollutants into the environment and bodies of water. The method using the
microbes is recommended as the best way to effectively manage turf grasses.
Furthermore, the way to biologically control pests currently attracts much
interest as one of the comprehensive prevention methods, and it is currently
at the stage for test application. It is suggested that the best way to
eco—friendly manage turf is to inject antagonistic microorganisms into golf
courses while at the same time gradually reducing the amounts of chemicals

and fertilizers.
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Index evaluation indicated by the growth of grass on fairway

Fig. 1.

F3,

(F1, imperial; F2, excellent;
average, F4,bad quality; F5, very bad quality)

in golf courses of Jeju.
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AFA Gl 2011d 1€ dA &

of
ro

9 FEAFL o7, AFCC, FHGCC,
NEe 2 AFGC, Z2FCC, SK FAAGC, sfHAICC, VBB A AFCC, o]
AYACC, BAZZGA, ZF26C, AAMCC, 27Fold AFCC, EFW$-CC, &
WAE S5, AlolZ s, A EAGC, dlHEaCC, FICC, e, aHEA
TR&G, AT, $BECC, AJEXE, Hula], dad=, g ofdl

E 7 287 A&0]thH(Table 1). &P =¢ FEAO] Hx WAL 33 6kmolgor

F91 W Axtold o BLGL FAHC] FA FolAL B Tu] FU B
ol 3k, A o] F FxAo| IhLE F AU, AFAG] AF

HogE= Mo 11.5%, & F+ 10.7%0
Fste] AFEHAAE FHAY dare] 290 AL o AFHFe] =24

HHETE 22 Zol7] wiolghal AZHE T

AFAG 22 F A AAHoz 9 FA 287Fl 27/ FZFe WA
Joldlle], BJZ® o] AbeRivh. X4 Wt WA 18%
71Zo® 18 15,154m°, E] 11,654n°, Folgle] 131,725m°, 213 166,232m° % ¥
ojglolo} o] WAool A WA 9297 b Wk, AA WA 3 v
£ 2% 4.6%, ¥ 3.5%, #Holdlo] 40.5%, 21X 51.4%2 UERHO] ZE > ¥o]
ol > 1™ > g £oF YElRtH(Table 2).
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Table 1. Status of golf courses in Jeju, January 2011.

Area (m?) No. of holes
Golf course Opening date
Sum Regular Public Regular Public
Ardenhalls 671,423 671,423 - 18 - -
Black stone 1,446,128 1,021,348 424,780 18 9 ‘05.06.11
Bong Gae 442,376 - 442,376 - 9 ‘04.08.05
Buyoung CC 1,483,474 1,104,141 379,333 27 9 ‘08.01.14
Castlex GC 1,152,660 875,800 276,860 18 9 '95.04.08
Crown CC 996,240 852,866 143,374 18 J '98.06.03
Cyprus 1,886,000 1,420,000 466,000 27 3 ‘06.08.29
Ecoland 1,356,409 1,356,409 2 27 = ‘09.10.20
Elysian CC 1,545,143 1,131,858 413,285 27 9 ‘04.11.16
Everis CC 978,888 637,488 341,400 18 9 ‘06.12.22
Haevichi CC 1,527,153 797,237 729,925 18 18 '99.09.18
Halla 590,726 590,726 = 18 - ‘07.05.23
Jeju CC 1,726,291 1,442,771 283,520 18 9 '86.03.31
Jungmun GC 917,764 917,764 - 18 - '89.05.30
Nine bridge CC 1,277,544 962,756 314,788 18 9 ‘01.07.28
Ora CC 2,012,304 2,012,304 - 36 - '79.08.10
Rahene 847,298 847,298 331,627 18 - 07.02.02
Rake hills CC 1,210,254 1,210,254 - 27 - ‘02.12.13
Raon GC 1,293,050 1,293,050 - 27 - ‘04.10.01
Saint four 1,736,329 1,736,329 - 36 - ‘07.09.20
SK Pinx GC 1,244,848 874,521 370,327 18 9 '99.01.14
Sky hill CC 1,727,204 1,254,670 472,534 27 9 05.02.05
Sunong 627,862 - 627,862 - 18 ‘05.07.22
Tamius CC 1,164,583 1,164,583 - 27 - ‘05.02.07
Teddy valley 1,016,053 1,016,053 - 18 - ‘07.11.05
The Classic 767,120 767,120 - 18 - ‘08.09.25
Wooridul CC 1,075,908 1,075,908 - 18 - ‘08.09.18
Zephyros GC 959,076 959,076 - 18 - 06.09.01
Sum 33,680,177 27,993,823 5,686,354 576 144
Average 1,202,861 999,779 203,084 20 5
-7 -
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Table 2. Scale of golf courses in Jeju.

Golf Area (m) No. of holes
course Green Tee F/W Rough
Black stone 14,457 9,967 130,307 154,753 27
Bong Gae 7,496 4,984 72,736 35,947 9
Buyoung CC 15,766 12,534 83,992 175,068 36
Castlex GC 17,735 12,154 117,099 117,099 27
Crown CC 20,131 10,094 73,097 237,759 27
Cyprus 17,504 12,501 161,770 212,960 36
Ecoland 18,561 10,526 190,908 129,186 27
Elysian CC 21,442 19,457 204,918 194,067 36
Everis CC 19,786 17,050 125,694 130,634 27
Haevichi CC 0%l 4,239 51,425 21,102 36
Halla 13,727 9,238 91,299 180,740 18
Jeju CC 14,549 10,520 260,879 190,891 27
Jungmun GC 14,549 10,520 260,879 190,891 18
Nine bridge CC 12,244 15,583 139,818 248,216 27
Ora CC 30,256 44,566 584,141 784,468 36
Rahene 12,431 11,113 112,822 139,826 18
Rake hills CC 18,245 18,365 154,245 212,612 27
Raon GC 18,901 17,652 200,299 225,867 27
Saint four 13,328 12,452 141,756 112,066 36
SK Pinx GC 6,207 3,453 60,081 74,584 27
Sky hill CC 16,638 21,068 214,196 204,867 36
Sunong 7,185 4,326 45,123 35,430 18
Tamius CC 20,974 20,021 182,676 221,091 27
Teddy valley 31,467 27,064 210,568 321,339 18
The Classic 11,842 12,174 116,739 138,644 18
Wooridul CC 15,289 8,679 102,833 172,697 18
Zephyros GC 14,748 10,123 113,539 151,089 18
Sum 429,055 370,423 4,203,439 5,013,893
Average 15,890 13,720 155,682 185,699
-8 -
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ARESEL AATE. EH, #lofdo], 2z AgH = A7 EF 1Tt FE2 v
9 gdslieor, F& Midnight-1, Midnight-2, Diva, Bedazled, Award,
Beyond, Blliant, Challenge SOolAtHHAE, 2006). A3 oz FAJolL
20 FEFE Y SAY AR = JHE FE ARG AU
AFA A FZA9] gver seedingS LA E 3~49 3 9~10¥€l] Zt
2T 2 FFToE AAS doH, AHY] EFasER Y I
Fe A7 EFgs 9= e 7Y EFes8 go| g
(7:3~8:2)3tq ot o2 ZAHAT. ¥ B9, HolgJol7F HAY
ZAjolagr A, Wit agaZ 249 g, g, HuEy, 249 over
seedinge ALH FEEL §A3517] g8 9~10¥ 5 Folags gEoR 3§

Aoz ZAE AT (Table 4).
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Table 3. Turfgrass types used on greens, tee, and fairways in golf courses of Jeju.

Golf Species of turf grass

course Green Tee F/W Rough Remark
Black stone Bent Bent Bent KB, Lye mixed
Bong Gae Bent KB KB, Lye KB, Fes mixed
Buyoung CC Bent KB KB, Lye KB, Fes mixed
Castlex GC Bent KB, Zoysia Zoysia Zoysia
Crown CC Bent KB Zoysia, Lye Zoysla
Cyprus Bent Bent Bent KB
Ecoland Bent Zoysia Zoysia Zoysia
Elysian CC Bent KB KB KB, Lye mixed
Everis CC Bent KB KB, Lye KB, Fes mixed
Haevichi CC Bent KB Bent, KB KB, Lye mixed
Halla Bent KB KB, Lye KB, Fes mixed
Jeju CC Bent KB KB, Lye KB, Lye mixed
Jeju grangbul Bent KB KB, Lye KB, Fes mixed
Jungmun GC Bent KB, Bd, Lye Bd, Lye Bd
Nine bridge CC Bent Bent Bent KB, Lye mixed
Ora CC Bent Bd Bd Bd
Rahene Bent Bent Bent KB
Rake hills CC Bent Bent KB, Lye KB, Lye mixed
Raon GC Bent KB KB, Lye KB, Lye mixed
Saint four Bent Bent, KB Bent, KB KB
SK Pinx GC Bent KB KB KB, Lye mixed
Sky hill CC Bent Bent Bent KB, Lye mixed
Sunong Bent KB KB, Lye KB, Fes mixed
Tamius CC Bent Bent Bent Zoysia
Teddy valley Bent KB, Bd, Lye Bd, Lye Bd
The Classic Bent Bent Bent KB, Lye mixed
Wooridul CC Bent KB KB, Lye KB, Fes mixed
Zephyros GC Bent KB KB, Lye KB, Fes mixed

% Bent: bent grass, KB: Kentucky blue grass, Lye: lye grass,

Fes: fescue, Zoysia: zoysia grass, Bd: bermuda geass

@ jeju
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Table 4. Turfgrass varieties grown on green, tees, and fairways in golf

.1
courses of Jeju.

Classification

Species
PO pentgrass KUY Lye wss 7N Reel
T-1, PennA-1,
Green 88, JOE, - - - 100%
Pencross
Midnight,
Midnight I,
R PeLn_cgr%’ss i - Bent grass
Bedazled, - Anyang : 100%
Award,  dollar, etc. Joonggl, - KB :Lly
e ’ Zoysia = 70~80
Beyond, . 20~30
F/W Pibross Bliant,
Rough - Challenge

Y These data were provided by :

SK Pinx GC, Saint four, Elysian CC,

Wooridu CC, Jeju CC, Haevichi CC, Nire hidge CC, Tamius CC, Cyprus, Sky hill GC

(2) A BZge) 2] A5 E3
(7h) el Helge)

ok‘i

g, #lojdole] B
R AR

ol gle] R ThA] 3]
APAIH(FE, 2002) 9 Bl S2ES o,

=8, dojgle] nrh %
tH(Fig.3).
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AFAY 2 Jdrjo] MAS chlorophyll wnit® 9¥ FHgks 28300

L chlorophyll unitE W8k td. 249 chlorophyll unit< 3~69, 11~12
do] Eokom, o5 7-8¢ FE7IQl 9-10U7HA] 2w W& AR 2AL

At (Fig.4). El9} Hojglol= 3~69, 10~12€3F chlorophyll unito] =ke
o, oAFHI 7893 3H7IQ 9¥o] AFiFom uE Aowm XAHUT
(Fig.5). oA & AFAY =24 o] A4to] 3~6¥3 10~11€ Alol7l #&
AL Aol AF A AEe] 3k FFom AHAOH | Ao w AjH|Fo]
A A G o] Lol AEE 7-99-& Aol Axd Ao ZALEHITH
g Ad= 2™, g, dofeol o el dole} H2dk Ao w vEhloH
4o ®BaL(2002) ¢k AR Ads el ol A5H e e AR
&

ar
Aa Wi & Ao Fel &, e AdERvE AU 2n(EF)H

i
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aRle] Y FdE 344l JHE 2 128 UERAS
g -] ol 10em o, A4S YERWE chlorophyll unit-
270mm= - 1Y FEE YERAT(ET 4, 2006, 7 S, 2007). webA

skAE Yo 5SS adste] 5d - g #eE Sl vyl 2 oF
SHA R oA EFH 7€ 89 Alol= Iy FAHL 2-3dAd FdEHIoH,
chlorophyll unit& 220nm= 3~4¥€ol W3] 84% o = AWEo] A Z3FT).
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&l;
AFAY FZA F2 A= Aoy Ak A X FExio e W Ay ¢
A+ dollar spot, brown patch, yellow patch, algae® WA |7} wdd A
o8 XA ATH(Table 5). dollar spots: AlFA] <
FE AoR ZAEAT. Aol H31(2002)9F H| s}
spot A &HQl Aol dlom, pythium blight= &4 Fdo] Hasgitt.
A = A9 Ba(2002)914 ZAMA RIAE algaeZt TAH AT, A
3 zit)o] WA oFAFS dollar spot ©] 9 el% large patch, spring dead spot

o] = HAEHE A2 RAE A T(Table 5).

(7}) Brown patch

Brown patchi= W] WA HA%= 30Colal HAAL 25~35ToA Z
st RIS T &, 2010. &3 o], 2010. ©] & 2008). A|FA|Hol+=
579 w7l A, vtk Al7]d 2R o R A, 997HA] A &E =T
T8 A A7e] EF setA e A A, A=Y F46 o3 A Ee] #
oA = Ao m FAE U,

AFAGY A HA 24 2L F2E EYHIZ 2AdHo] Aded, Y
57191 569 Aa AM|Fo] e A AFA G Eo] Akl ALY
kAl 7)ok 2 AmpA 7] SR BB EA Ha low, AFAY A EZ A

A wWe A Aow v

(1}) Dollar spot
Dollar spot A|FA9 x| MEISAR 24dE 2d3 H, doj¢o]
of 2 TALE AoR ZAHAT. AFAY ZxAe] S BF HETE
22 Z2F0] glo] 49 SN e Abddow whAely] AlFtsle] 6~7€E
of 2 a7k A A el Yehes Aom AU, Dollar spoté] 8 w5
= Sclerotinia homoeocarpa®|™, WU 7|FH7} Hol WlIE et~ o

debes, A BROes, wRToels, 2A 0 agiaRel e e
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F2 ade YIE F= Aoz Budduh(Al 5 2006, 7 5, 2009). AF

%

A9 dollar spotd Il =2 FxAo Iy WEIZtARZ A E
Hojgole] F&2 WAE= Ao AL AFA|
A7 A= Ao R YERTE

’

12
i

A A Age] A

o

(th) Algae
Algae:= H|7|AA A2 AFAIL F=2
Hi Ao A, ] Afo] BREA L 579 Frly] Aol Fz ow
A= 7 5(2009)¢] Hio] oatw algaee] WAS = 1@lo] wrAlw

PN

TE 2TE7 =2 I 6-99 Alo] F= BAEE Aoz YEuth. Algae

HE J78}~2 ZAE 28l Al

ul
i3
O
2
rlu
&l
:?L_"
i
inSs
ol
B
uls
O
v
D)
rlj

b age] Fag wojme] Fage] AAA

A FES U FT2A oA dFFS HA= Aom veopEo Fr]Hl #
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Table 5. Diseases types occurred on turfgrass grown in golf courses of Jeju.

Golf course BP DS LP SDS YP RLB A GLS Algae PB FR
A +
B + +
C + + +
D + +
E + + +
F + + +
G + +
H + + + + + +
I + +
J + + +
K +
L + +
M +
N +
0 + + +
P + +
Q + + +
R + +
S + + +
T + + +
U + + +
\Y% + + +
W + +
X + + + + +
Y + +
Z + + +
AA + + + + +
BB + + + +
Score 23 21 3 5 10 3 4 1 19 9 1

% BP; brown patch, DS; dollar spot, LP; large patch, SDS; spring dead
spot, YP; yellow patch, RLB; rhizoctonia leaf blight,

A; anthracnose, GLS; gray leaf spot, FR; fairy ring,

_17_
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Table 6. Pest types happened on turfgrass grown in golf courses of Jeju.

Golf course V\g;ﬁg ng\i’iﬁm Sp. Pa. N([:?}Sket Etc.
+ + + +
B + +
C + + +
D + + + +
E + + + + +
F + +
G + + +
H + +
I + + +
J +
K + +
L + + + +
M + + +
N +
0 + +
P + + + +
Q + +
R + + + +
S + + +
T +
U + + +
Y + + +
W
X + +
Y + +
Z
AA + +
BB + +
Score 18 16 5 15 10 5

* Sp.; Spodoptera depravata, Pa.; Parapediasia teterrella
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Table 7. Annual amount of pesticides(kg - ha') used in golf courses of Jeju.

Golf course | 2000 2001 2002 2003 2004

2005 2006

2007 2008

2009

2,423 3,568 2,448
3,375 2,648 2,390

1,669 1,586 1,651

3,207 2,482 2,236

2,141 1,894 1,883

2,296 1,456
4,969 4,281 4,014

2,030 2,539 2,414

HEN~<X=E<cHv®mOTWOZEECRS - DIOTE YO

235

3,074 2,605
2,651 2,751

170

1,303 1,567

2,510 2,914

2,080 2,346
1,560 1,876
3,960 3,807

2,318 4,949
1,704

2,070 2,889

869

2,463
429

2,266

2,315

4,068

1,613

2,098

2,008

1,943

4,081

3,851
1,955

2,506
3,357

940
2,121

2,735
385

1,719

1,007

753

6,027

1,346

1,443

1,778

1,447

3,918

4,617
2,097

1,609
2,847

536
2,184

1,760

1,857 2,274
297 276
828 807

2,204 2,373

2,724 2,339

1,195 1,053

2,641 2,110
2,028 1,903
1,247 1,329
439 651
708 865
1,445 2,283
2,236 1,465
1,182 1,769
3,071 3,376
1,414 311
4,203 2,942
2,075 2,073

1,596
1,447 1,454
3,296 3,968
411 368
2,049 2,079

826

1,384
1,834 1,343

1,547
218
839

2,661
935

1,055

2,149
2,133
1,076

632

890
2,057
1,376
1,973
2,018

601
3,451
2,010
2,086
1,769
4,412

235
2,088
1,025

2,223
769

Jeju Av. 2,902 2,662 2,312 2,503 2,206 2,376

2,123

1,797 1,662

1,624

korean Av. | 1,276 1,220 1,223 1,258 1,158 1,072 978

1,027 1,038

1,029

Collection @ jeju
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Table 8. Annual amount of pesticide per hectare used in golf courses of Jeju.

Golf course 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

37 42 27 33 22

5) 11 10 7 6 5

13 12 13

43 72 43 o4 46 45 34 37 40 39
o4 36 34 40 73 77 25 e 68 24
11 14 13 12

36 35 43
45 37 41 24 28 33 21 17 18 14

4 7 8
22 17 15 26 34 33 16 10 16 17
8 13 12

23 21 20 28 25 25 22 24 16 15
22 14 15 20 32 20 14 19 23

25 21 20 20 19 21 20 17 16 10
12 3 6

19 41 35 42 35 24 29

13 17 18 16 16 16

21 27

41 42 39 42 47 45 26 24 24 28
10 38 34 37 45 50

44 25 16 14 9

21 21 17 17 18

HE N X = < CcH83®®EOTOZEILCRS - DIOTE U0

8 9

28 44

21 19 14 8

Jeju Av. 36 34 28 30 28 35 27 22 21 20
korean Av. 13 12 12 12 12 12 14 12 12 12

_22_
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Table 9. Annual amount of pesticide(kg - ha') used the basis of ingredient
in golf courses of Jeju.

Golf course | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
124 193 135 14.7 9.8
B 1.4 3.6 3.6 2.5 2.3 2.1
C 3 2.5 3.2
D NGS5 .2 100 17 129 149 95 95 9.5 11.2
E 246 16.7 151 174 33.5 244 6 272 161 9.8
F 3.7 A5 2.9 3.2
G
H 0.1 15.2  18.1 7 9.8 8
I 8.3 8.5 12.5
J e 8.1 10.2 5 6.9 7.8 5.1 5.7 5.8 4.8
K 1.4 2.9 2.4
I 8.1 6.7 9.5 8.6 104 13.3 4.7 2.9 4.5 4.6
M 3.2 4.6 3.3
N 8.1 58 b g4 5.2 7.9 3.6 3.9 3.2 2.5
O 7.9 az 5.9 6.6 12.6 7 4.3 6.5 7
p 10.5 7 7.5 6.6 6.6 7.6 6.9 7.9 7.1 2.9
Q 4.8 1.1 1.9
R 0.2 134 83 125 99 6.6 7.4
S 4.4 5.1 6.6 5.9 5.7 5.9
T 6.1 8.1
U 22 121 11.3 114 122 134 9.1 114 7.3 9.9
Vv 3.2 9.2 8.8 8.4 8.8 9.4
W 10.2 144 6.9 3.7 2.3
X 8 7.7 6.5 4.7 6.3
Y 2 2.9
7
AA 8.5 15.4
BB 7.1 6.1 4 2.1
Jeju Av. 14.1 11.2 8.8 9.0 9.0 109 8.5 7.1 6.1 6.1
korean Av. | 4.9 4.4 4.4 4.1 3.9 4.0 7.9 3.9 3.8 3.7
_ 24 -

Collection @ jeju



ﬁo

2000~2009% = <Fe]

13kg-ha *ol

2000

o

T

Ao
Skek(A

=<

20004 36kg-ha ‘el Al 2009 20kg-ha ‘=
o) o

Jeh A

T

=

=

T A8

|

G

A 2009 12kg-ha ‘= & W3}

?‘

M

,.__wr_wo

X

ol
o
ojo

A
W
o

Ho

\m_.nﬂo

B

A 5=

B, 2010).

2

]
“

T g A

|

3

o} 4%

A5
pol 5

gro} 20093 1.28]% =oF Al& o]
%

3L A
ATk, 2005

PR

=

[e;

L=

200032 1.8u)

5

Ao GolA =
o o4 Aol ol

3|
“

REshe] 4

) 2z Az}

A %

1
s

o) ok AHg e 24}

B

Al
o3
-

Y
A

==
T

705kg, Al

1

s

Al

10kg©]

=
3

o

A 1.8% 2 7IEF 0.7%= =

s k. mekA A

1] L3}

=

640.5kg, 4t
o

[e)

Ao} Ao e A

Ao

T

ARA Y A
A}
=

= aE

_25_

10w 2AHAT

A o] AL
A 46.4%, Al

7 <}

14

=
=

=i}
A
=
S

=

[

A, Al

175 4

=
3

g
A}
=
AT %

AREEe] 97.5%7F A

N
ok
o}

HES B 20109 I3 AdAe] AHEF
&el E

Collection @ jeju

o] 20109 % AbarA,
o] AlAH H]

Y

AYA



Table 10. Amount of agrichemical in A golf course in 2010.

Agrichemical Amount (kg) Percent
Fungicide 640.5 46.4
Insecticide 705 51.1
Herbicide 29 7 1.8

Others 10 0.7
Tatal ,379.2 100

_26_
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Fig. 6. Ratio of fertilizer types used in the putting green of
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Fig. 7. Ratio of fertilizer types used in the fairwey of A golf course.
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Fig. 8. Ratio of nitrogen, ph and potassium used in

the putting green of A golf course.
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Fig. 9. Ratio of nitrogen, phosphate, potassium used in the

fairway of A golf course.

_30_

(2)Collection @ jeju



Pseudomonas sp., Rhodopseudomonas sp. & 370e] & 55 AFE3S o,
g As T3 2 de uAER Y P A S F

oAl &0 AREHI AT HAE AA S AREFS 2008d 0.5%, 20099
1.52%, 20108 2.5& Algo= %

ok AHEFE ARSI AT W3

IHE Ak
T ¢ FEd A9d SzFoE #ddstal AT, s AAY AFEES

Table. 12 Amount of micro organisms(ton) used in A, and B golf courses.

Golf courses 2008 2009 2010
A 0.5 1.52 2.5
B 3.7 3.56 5

AR AAH o2 Ag m AL o] B 1gd M AE WE7F 1X 107cfu o4
o2 HE g5 B Twel o3 &Fgo]l w2 o #lHNY. 4&

71Q1 2008 A %=l W& 20103 5=2] &&go] 108 o] =A HEht A=
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t}(Fig.10)
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Fig. 10. Microorganism density measured in the putting green,

and fairway of A golf course(unit: CFU gfl).
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