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ABSTRACT

This study was conducted to develop composting techniques for golf course lawn mowing
and develop eco-friendly managing techniques of pests that occur in lawn. The result are
as follows.

Firstly in the test of composting, it was surveyed that the mowing was being produced
averagely 10.5 ton per 18 hole in a year. In most golf courses, lawn mowing was consigned
to dispose away with the cost of 45316 won per cubic meter, while manufactured self-compost
in only 4 golf courses. In order to help decomposing proteins, celluloses and starches in
the mowing, we selected Bacillus amyloliguefaciens, Bacillus licheniformis, Promicromonosporaceae
and so forth. After composting pestcide residues were not detected in it, and we concluded
that the compost was suitable for compost standards.

Secondly in the test for controling the pest eco-friendly, it was surveyed that the diseases
of grass patch, brown patch and dollar spot were found in golf course lawn, and the incidences
of large patch and brown patch were higher, and that the insects of beetles, such as blitopertha
scarab and her scarap, and the moth, such as lawn parasitology moth, were mainly found
in pheromone traps. In order to control the pests, they have applied germicides 10 times,
insecticides 6 times and weedicides 2 times in a year in Gangwon golf courses. Most of
them have ever used environmental-friendly materials for pest control, but the market share
of environmental-friendly pesticides appeared to be low. in this study, we selected 4 materials

against large patch and 1 material against brown patch to control the diseases eco-friendly.
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gt S AR At v Edd o8 BHlHE dH=d S o83 vAEFFs TN
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2] 23S 213 w|WELS Bacillus amyloliguefaciens 5 753 A3 A1@S S35 ATh

od BEs AAEF RS Skm milk agar A {107 diluted NB (Nutrient broth)+
agar(12%) ¢+ 10" diluted NB+skim milk(1%)S &3 105ColA 2087t EF}S AHE3
o FAE HAEY Eies 54357 flsted P8 ES skim milk ¥ Aol HF st 2~3
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AAA 71 S ES filter paperZ 3. © g 79 ¥ESE 1mlol] 0.55M Na,COs
25mT} foline 0.5meE B A @ A2 308 WX & spectrophotometer 660nm<]
FREoA ODEE S 8L A7 ALHE AT ® 54N 97F A2 N(umd/g,
hour) = #E& O-D# x 55[0.5m(FZ&EA) + 2.5ml(TCA mixture) + 2.5ml(Tris+Na-Casein)] x
0.1(RH-g-A1ZE 10%) x 2(Z &4 0.5mx2) 2 At 2&3Th
AHa BES FF ALe COMC # A (10" diluted NB + CMC(1.2%), Congo
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U3t @ UI)EH|R Y 2087 Agu) sl @) 8,000rpmol A 1587 A4
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AR BEL TF AL Starch agar ¥ A{10" diluted NB + Starch(1%), Agar(1.2%)}
of FAE=L3sle], 28T incubatoro] A 2~3Y7t vl 3t F lodine& NS 2] WA o] 124
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1.0mS 231, 40T EE}%ﬂ(water bath)°1 A 10870 88 A7l & K- 10meol] ¥HS 02mis ¥
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2k (A1E9 O'D#t/control O-D#x3,3]4x1, EFS] A4 = unit/g)Z A&
A& 3) 78& AHEa vAES o] &3 I AxE FHug
FA] HAES (A2l A Bacillus amyloliguefaciens, Bacillus polymixa, Promicromonosporacese,
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44%, 50~100F 36% 100F ©]’ A FZAZAE 20% A% =HAh 2FF T F2 Kentucky
bluegrass7} 7}8 B9k, Bent grass, E7tt], 7€} oAt
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a9 12& JYdzE AYAHE 4] FZAT FH2A & ARt 2 e s
I Yglem, AHHlLe EY 24000~100,0009 FZo|ga 257 FxA HF xH|LS

453169 ©| ot
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(A1 2) & JHEH vgE AT
el A Feles A AF &2/ Bacillus amyloliguefaciens?t 7mm, Promicro
monosporacese bmm= &g o] Fol &-8o] o FE Uk

¥ 1-1. Skim milk 7} NBu] 2o A] v &< truld Ha)s

T o 71 ZH A3 3 2/ (mm)

Bacillus amyloliguefaciens 48 7
Bacillus polymixa " 2
Bacillus licheniformis " 2
Bacillus subtilis " 1
Bacillus sp. " 2
Pseudomonas putida " 1

6

Promicromonosporaceae ”




3E 12049} Zo| FAITFF F Pseudomonas putida Biatype B, Promicromonosporaceae, Bacillus
=

amyloliguefaciens 7} 660nm FFEoA E4do] o} Y Fald o= FHA AT

3 1-2. AsonH ol 23 FA| TFFo] @dud F) &4

T T 660nm 3= N(umcl/g, hour)
Bacillus amyloliguefaciens 0.43 31.4
Bacillus polymixa 0.35 242
Bacillus licheniformis 0.36 253
Bacillus subtilis 0.33 23.1
Bacillus sp. 0.34 242
Pseudomonas putida Biatype B 0.98 68.2
Promicromonosporaceae 0.55 39.6

3 1-32 NBHj Ao A Protease 44bs3 W7]2u] Ao A Protease A4S THHOE £
RO 2 Bacillus amyloliguefaciens, Pseudomonas putida Biatype B, Promicromonosporaceae 17} -
e B Actvity 24 Hojd Aoz HA HU
£ 13 PTFY Bl 2o 2 B 2YED)
Protease} 4+5 Protease&’d
LI WEF7IE 2 o 712t Activity
(2) (mm) (2) (umol/g, min)

Bacillus amyloliguefaciens 2 7 5 314
Bacillus polymixa 2 2 " 242
Bacillus licheniformis 2 2 " 253
Bacillus subtilis 2 1 " 23.1
Bacillus sp. 2 2 " 242
Pseudomonas putida 2 1 " 68.2
Promicromonosporaceae 2 6 ” 39.6

CMC agar || A] FA] WA ES] Afra E3llss A 23 = £ 149 2ol Bacillus
amyloliguefaciens, Bacillus licheniformis, Bacillus sp. 5©] #a|&7do] E9kt}.

3 1-4. CMC agartf Aol A 7% FA] #lAES] {2 s

T H ¥ 713X 3 £ 31 24 (mm)
Bacillus amyloliguefaciens 48 4mm
Bacillus polymixa " Omm
Bacillus licheniformis " 8mm
Bacillus subtilis " 3mm
Bacillus sp. " 6mm
Pseudomonas putida " Omm
Promicromonosporaceae 4 2mm
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gdg AFHol A LA AL BEs S92 & 159 o] EE #F
A

3 15 SdT Gl o7 DrIeuf AN Afra Elas 24

T3 505nm ¥ 3% Activity (umol/g, min)
Bacillus amyloliquefaciens 2.90 9.60
Bacillus polymixa 2.86 9.30
Bacillus licheniformis 2.88 9.40
Bacillus subtilis 2.87 9.43
Bacillus sp. 2.90 9.60
Pseudomonas putida Biatype B 2.70 8.80
Promicromonosporaceae 2.90 9.60

FPHoz 2w Ahk B E leolMel 2o

p=4 =3
Bacillus sp. °| ¢-F3te 283 7hsdS EAth

—_

Bacillus anmyloliguefaciens, Bacillus licheniformis,

316 AT HFHol o3 DIl AN i ZEE FHEY)

8 Cellulase 3 4% 888  Cellulase& 4998
T N 2 Hj F 713t Activity

(€) (mm) (¥) (umol/g, min)
Bacillus amyloliquefaciens 2 4mm 5 9.60
Bacillus polymixa 4 Omm 4 9.30
Bacillus licheniformis 4 8mm 4 9.40
Bacillus subtilis 4 3mm 4 9.43
Bacillus sp. " 6mm " 9.60
Pseudomonas putida 4 2mm 4 8.80
Promicromonosporaceae 4 Omm 4 9.60

Starch agar #l Ao X FA] vlAEe] W& &eleS 3F 1-73% Bacillus polymixa, Bacillus sp.
Bacillus subtilis 5°] % 331
# 1-7. Starch agardij Ao A 7& A PAAESY AL E3ls

a5 ol F712H (A1) = 3 24 (mm)

Bacillus amyloliquefaciens 48

Bacillus polymixa "
Bacillus licheniformis "
Bacillus subtilis "
Bacillus sp. "

Pseudomonas putida "

S O U1 U W U

Promicromonosporaceae 4




Somogyi-Nelson® ol ¢|gt FA] w9 "7 A|qA HE Eaflas &4 1 1-8 o
A9} Zol Bacillus amyloliguefaciens, Bacillus polymixa, Pseudomonas putida Biatype B,

Promicromonosporaceae 5 ©| 5~ AT}

3% 1-8. Somogyi-Nelson® ol &t FA] TF9o D7 v A A HE FalBih &4

T F 660nm ¥ 3= Activity (umd/g, min)
Bacillus amyloliquefaciens- 0.43 6.45
Bacillus polymixa 0.35 5.25
Bacillus licheniformis 0.36 5.40
Bacillus subtilis 0.33 4.95
Bacillus sp. 0.34 5.10
Pseudomonas putida Biatype B 0.98 14.7
Promicromonosporaceae 0.55 8.25

HAiE B3 58S THHeE B o E 199 2ol Bacillus amyloliguefaciens, Bacillus
polymixa, Pseudomonas putida, ~Promicromonosporaceae 5°] -3 RO = Yeh} 13 A

Biiaes

3 19. Somogyi-Nelson® ol 9|3t &A] @59 A7 A|M AE Zeas 2Y(FH)
A8 235 A 2l ES FA
T v g 71 7¢ ink K1 Hj & 713k Activity
(¥) (mm) (¥) (unit/g)
Bacillus amyloliguefaciens 2 4 5 6.45
Bacillus polymixa " 5 " 525
Bacillus licheniformis " 3 " 5.40
Bacillus subtilis " 5 " 4.95
Bacillus sp. " 5 " 5.10
Pseudomonas putida " 0 " 14.7
Promicromonosporaceae " 0 " 8.25
Zzye] FAl wFvh dWd, fU1E, A& 2l ¥E TS E W Bacillus
amyloliguefaciens, Bacillus licheniformis, Promicromonosporaceae ‘5| 53t Ztt] EH|3} A|

A FA #FE A AT
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FEFAA FAT JIHAxE9 Frled 2L AEFEFS & 11037 2o #77)=

U?i'
H o

2 Kentucky bluegrass”} 22.6%Z Bent grassEth EolA f7|EW dive ooz

254 £ 1. AEHAT AT



o Aot FARAE mFe Aid ko] 22% 2 U)o BASS XHE}E HEARE

E 110 P zE 3 BEA 48 (B=71%)
2 » T F71E T-N F7l=/AL
(%0) (%) (o) (%)
Kentucky Bluegrass 70.0 22.6 1.1 20.4
Bent grass 77.4 16.6 1.0 17.1
R 335 74.1 2.2 335

Avdzge] G U v@ds 24 AdE E 1119 290k 58 Bent grasse] 45
%

=
23] o] Erowm HEAQD WA Qlite] 4.

¥ 1-11. I 2E L BxA FFEH mHEFL

pH EC P:.0s K2O CaO MgO NaCl B:0s Fe MnO Zn

T (1:10) (dS/m) (%)
Kentucky bluegrass 59 6.6 125 318 044 036 0.07 0.009 0.03 0.01 0.004
Bent grass 54 156 131 291 096 047 013 0.010 0.04 0.02 0.005
v 70 120 446 195 0.08 1.33 0.06 0004 0.01 0.02 0.006
A 2E0] FHE FAlFFE FHS HF 1128 2T AFAEE o]&d IUE
HYEE BE5 FHUALE 7MsdE 7Rt 84 gol F545 A0 fEe fon, szt
FHEFe A A2EA ol AAHES T JHdxE HuldoEs EA7 S A
o2 At EHh 20061 HIEFAT AN FxF [ 2ES FHHIAME 7ted dEE AF
# vk oy ol H kA AR A xES HUIESYH A #8E ARH I EC|EE F
H1 3} st=t lo] B AR Ak} rAZE At A do] aETh
# 1-12. A 2E 2 BEA diE FAEEES) B4
3 = Cr Cu Ni Pb As Cd Hg
(mg/kg)
Kentucky Bluegrass ND 9.17 3.12 2.88 ND ND 0.01
Bent grass ND 26.66 5.69 3.39 2.84 ND 0.01
ul 7 ND 5.73 ND ND 3.48 ND 0.02
a9 132 ERvAE Ax Aoz AHI EAvAI SHYS 10% HUbsl &7
gotg oAl FAAZ F 10819 ES HUbsl AN o vAY FE7F70% A= 5
A st T EF wAE F24o] g5 HTh
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Al 22 Hulg F AREY A E 1
Agarg o Aol ule g
Fgo] B Ao 2A HAUT. o

2 71FA olstE HAH
o] otASE Aoz A FHUY. Azt & Zolr} HolA] e AL Algd Y E)
o] AAAM HEFHE Aoz Al HTh webA EH] ZAA] ALY FET FE3] FFEH
W ZY BaTS A&3HA] &olx: Y FHuyy Jbessitial AaE vk JdY ol x2Ee A
A wg, XA AvE ZA AFESIAY FAEHEE AE & AE FACC, A F
x Tt Ae AFE JdIZHE F=F 5 oY JHA FEHE JSA F2AS 96}
= $FAHIES 5% YR AME BAUA FAE devt oS 9, 2011). X3
HT FYA2ES AHO)EHE S 913 Holdm 2 &85l FHulgsAY FHE #
v 2 FYE FEste UgE HEHI JtHwww.wormpro.co.uk).
¥ 1-13. 2] o2& FHH| vt R &
a2 S$71E T-N F1E/AL FE Rew NaCl
R
(%) (%) - (%) - (%)
A 46.8 33 14.3 38.5 4 0.09
B 404 31 13.0 35.0 4 0.11
C 37.1 3.0 12.3 37.0 4 0.09
D 33.0 26 124 35.7 4 0.10
Al 25 H] 33.1 1.1 30.4 50.2 6 1.06
Eu)7]E 30 °]4 - 4003} 55 o] 3} 4 o) 1.8 °]3}
% 1-14. A A %25 Hu] FF& 3F
am As Cd Hg Pb Cr Cu Ni Zn
(mg/kg)
A ND ND 0.01 3.11 401 25.12 5.96 77.56
B ND ND 0.01 3.21 3.55 2222 6.01 87.12
C ND ND 0.01 3.10 3.96 26.59 5.33 94.13
D ND ND 0.01 3.09 489 19.13 5.00 101.56
Al 2HE)H] 2.14 0.02 0.08 2.96 17.86 50.18 7.84 236.90

Eul7E 450] &} 50] &} 20] 3} 1300]3F  200°]sF  360°]8F  45°]8F  900°] 3}k




<A2ARZA : A 183 HIF FAVEAL >
(F 1) Aol wAEE F2 WaE AR
FARA G GEZEARNA ZAE Ao e HIzRE A%, Baldux], gl
T 3FoR AAHORE 15 FEe) WS RYon, deag Brhes A9} Held
A7 =& dHEE BRI A YA = EZH7F AAE gojge] A Fol A Hel-v %] 9}
gelage F2 Forh A8 29 gAgel ) F2 B A7 HoRs 9
WA= 5EF~10E4T7HA BT Ao 5483, 6€F~7ow, 9EF~10€3Tol =2
WEE ngon, Beed At eUs-9UswstA AHAL 78T, 88, 9U ol
U 7 =gkt Ed AR b vtd gElagte 5YE~-7EEe A 1 Axe] Wiy
TE HAY wEhA BT 2 o) wAIZE sk Wale wAHYE SN EVE HASH
g gAY A = 5E95T, 695, 9250l WAlstE Aol AFsl BPEdl e 79F
T, 8EAE, 994wl WAlskE Aol AR ATdHTH(IE21, 2-2)
6
5 A2 7]
4 l
H
G4 3
2
1
0
Fanll Eaall B
49 59 6¥ 74 84 94 10€
—&— Large patch 0 0 0 0 3 5 2 3 3 3 3 2 2 1 1 2 3 3 3 0 0
—— Brown patch 0 0 0 0 0 0 0 0 1 1 2 1 2 1 1 2 2 2 0 0 0
—&— Dollar spot 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0
a9 21 B2 Faws BTARAHER, GEEE)

Large patch Brown patch Dollar spot
a9 22 =2 WY Fadd
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