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ABSTRACT

174 isolates of soil microorganisms were isolated from E-golf club from Apr. 1997 through Oct.
1997. And 27 strains of them were selected through the inhibition test of mycelial growth, In the
same period, soil-borne diesease pathogens, “Rhizoctonia”, causing Large patch, Brown patch,
Spring dead spot, and Yellow patch were isolated from the diseased areas in E-golf and S-golf
club.l The antagonistic activity of the strains against the pathogens was tested to select the excel-
lent antagonists, In contact with the fungicides, the survivability of the antagonists was tested to
assess the compatibility of the antagonists with the pesticides. The results were as follows :

1. Suppression of Rhizoctonia by Antagonists,

Antagonistic activity of 27 strains against the pathogens was tested in vitro, In the result, 3
isolates(B-7, B-15, B-41) of bacteria and 2 isolates(F-5, F-47) of fungi were superior to the rest,

2. Compatibility of the antagonists with the fungicides

With 13 kinds of pesticides widely using Golf Club, Compatibility of 5 antagonists were finally
tested to select the strains that mostly survived in contact with pesticides, In the results, two of
five strains were selected : one strain was bacteria B-15, the other strain was fungi F-47, 24h after
the mixing with pesticides, these two strains were shown to survive at 90% level and these were
identified as Bacillus and Trichoderma, respectively. And the most compatible pesticides with the
antagonists were shown to Polytoxin-D thiram(survivability 99.4%) and Validamycin-A (surviva-
bility 98.6%).
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S Ao WA= Q0 e e A& Rhizoctonia, Pythium, Fusarium, Colletotrichum, Scle-
rophthroa, Bipolaris £ 0.2 4#A 91on, o] F 714 A7 B A& Rhizoctonia| 93 EF
AGA Hslo)tH(Baker et al., 1984). Rhizoctoniax= E% WM 48 T FAMYEIE 283
7t A3g 7o) HH JFAE(RY)Y NARE stelste A8 AAE LA A H(Chet
et al., 1981; Chet and Baker, 1981). &3l, Rhizoctoniad A 3t7] $)5t] thF3 5 ko] ALE
3 ueh. 28yt Rhizocronia®t 7ol 4¥& A% EFAEAE HdE2 QA NA 7 E7t5
st} welA od Rhizoctonia®] HAYAN 719 A thFe] FFS FYsiof s ARl 2y
U, Fofl M-S 7= Mg del 2839 A7 S o A8 AT Jdon, T4 9t
FALGEAI ALEH oS 9T QIoH(Elad et al., 1979). wabA, H2dE 2FAEL o
83l Rhizoctonias WA 817} 3t Al=7) A2 Aok Elad $(1981)& A& WA=
A5 H ol FAHFEL Fu43x) oy, B 79 U E FFH o= AIHIUx o]
32 YR E g, HAYY EFTERE 2 e 59 FHel Az AL Aok 2y
AESA A e v$ FASHA By oA gk, @71F ] WA EH v siti(Elad et al,
1981). wtelA, ddH oz =g Ao A& o2 AFuYEe 928 F gl
A o] Abal o]},

T o7t 315H WAl o APu g E gt AETH AE YR FEHE AL
Atk &F, FF SAE st WAdd S A& FY e SAL 7AW, 40P E
& FFEA B, AT AW YEYE 1T, EPN BAT AAH) $H, 497 ¢ IH
Ao 7AES AAEA = ¥9 EAL 7R3 It (Liu and Baker, 1980; Moody and Gin-
drat, 1977; Ruppel et al., 1983; Tu, 1980). wa}A], o] F 71 ki & HEAN 7= A&7t B8
=AY A=

£ d7E S 22 EG MAste 349 uAE FoA Large patch, Brown patch,
Spring dead spot(&34), Yellow patchd] t)dt A3z o] Holt n|ABE-S HNuksly, M
55 A E FoAA vF ELANE AEG] Hold vlAEE FAFds] A8 &
o2 AAEict

e o

1 dgd 2o % Mut

19973 4955 19973 1097kA QA1 91X & E-2 =3 e] Fuiwt 29 EF 1543 74
g Holdo] EY 8HLRRE F 174% 9 EGTAE (AT 102F, &30 723)L 1482
23R &, dFFHTAN EFAE 10 g€ 92 2087 A5 F, 108 32 (10-fold
serial dilution)& o]-&3}o TSA(tryptic soy agar)e} chlortetracyclineo] 1 g/ 2 HA7s
PDA ®j®] Z}ztel] 0.1 mi¥ =3t 25ColA 3~7L7 vidAIR F, A9 52 239
t}h ol g W o ® TSAMA oA M 102% -2, PDA iR oA E3o] 72F & a8t} o
£ 12 23 5, 75 g4, 324 f v AFE ¥319, Bacillus, Pseudomonas, Trichoder-
ma, Gliocladium $9 2 FA 5 81F Y v|AES 23 Awsden, 23 A v]dE 81F LS
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Ao 2 & B4 59 Rhizoctonia solanisy A ¥) & A& A3}, Rhizoctonia solanidl o
Ag5go] AUF oz 3 nAEL 2752 AMEEA Ad) ATt o] 2759 WAES
gz gt gad 44, wgAe] E44 A ANEE FASAT.

2. yold 2

1997 49328 19973 10€7HA £AA 9} A o] A3 E-Z=A, H-F=2H, S-S
Wukz) (29, €, Fojgle]) 2 H¥ Large patch, Brown patch, Spring dead spot(&314) %
Yellow patch WA ZHE AAFE Falste] & Ao ALgstdh A8 2H2He] o] A
g HukA A PAo] 3% AT Sl 7HFAE] ESRY Y ¥ g S AAsY vhaH e
U oz Hadg FeE 3

oMo WAARE ¢ 05cm A7 2 Fet AFESFE 53 A A 3, thA] 59% alcohol &
Ao 3024 33 MHF oI KHPO, 1 g/ 2, MgSOs - 7TH;0 0.5 g/ £, FeSOq4 - TH20
10 mg/ ¢, NaNOs 0.2 g/ 2, chloramphenicol 50 mg / £, agar 15 g/ ¢ 2 &/ @ Rhizocto-
nia Selective Medium(4}7] vjA & Ea3te 50C W2 2A& o, chlortetracycline, f+%
#, tannic acid® ztzt 10mg /2, 10mg/ ¢, 400mg/ £ & =7} HES 0.45 un filter BT
3led A7k wiA]) o X4k 20C oA 159 7 ¥ ¥Falsd ). Petri dishel]l 49 S%0] 45 &
A 2-& PDAMA ) o]4dte] thA] 1597 vl Fatgitt. B4 E T3] #59 I € 472, ¢
AP §F, A En|3 4 B4 58 A Rhizoctoniad & #2131

olglg o2, zt7te] Hg fustE AT 45 o552 PDAATAMA Y B
F3AA B Aol A& A

3. ks

A BB FFAe BAE xAs7] Y5t A AU 4% patchAd B WAL R
IAE da 2olX e F 13F S FRIY 7 FdE 2 dNulgd £3td 2 oA
E 39 compatibility® ZAFst2 A} 8-t} (Table 1).

Tgble 1. Fungicides tested in this experiment

Trade name Common name Dilution fold  Application dosage( £ /m?)
Polyoxin-D thiram Polyoxin-D + thiram 500 1
Thiophan Thiophanate — methyl 1,500 flooding
Monceren Pencycron 1,000 1
Rizorex Tolclofos — methyl 500 3
Robdong Oxin-copper + iprodione 500 1
Moncart Flutolanil 1,000 0.15
Robral Iprodione 1,000 1
Benrate Benomyl 0.15
Priene Propamocarb hydrochloride 500 1
Cystene Myclobutanil 1,000 flooding
Nonsa Mepronil 1,000 1
Valimun Validamycin-A 1,000 1

Daconil Chlorothalonil 500 flooding
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4. Zgo|MEe] WalFd MM XA}
4F 0 WA 2RE B3 A4 27 2Z0|AEY AEAAH S 24817 938
e 2 ez A GRS A A

1) PDA uj =] o] §& R 5o 8 Y F(agar piece) S X433 th

2) AAH FHol A AES JF(MFY A< 1loopE, FH0]9 7¢-+ agar pieced| 2
HE)

3) 20ColAM 7T~1087 WY F, AR AJAAYE 2AHAZARY A5, A A%
HAd ASAR NS AR 7 Fol 2P e, 2FFHold ALE, RAMF 10
d F HAdFF AgFHo] FAZE FEAS o)WY L o5 ES SANCEN AYFY
< AFEAATD). :

5. 4o E9 ot EBA| MEE A
AguAET FF EEA AEEE AR Y5t g3 T WHoZ A PE AAEA
o}

1) %< 132 228 A ¢ 2] 2 d-& 0.45 um menbrane filter2 @73t 50
mi¥ FH

2) F(EA)YE 2x10°/mle} AZAE 34 H-g 50 ml FH]

3) s Y AYPu Y E ARG EF3t] 20CoNA 2447 WX
(34 5 E — 2RI S 5%, 2FVBE 5 ~ 1X10°/ml)

4) EFYE A5 FT2 serial dilutiongt F, M- Tryphic Soy Agar ujx]¢| plating 3}
o 25ColA 297, &% o]+ PDA v X9 plating 8t} . 25C oA 447F w33t C.F.U.E
Aststed BEES AU

23 3 nF

1. Zgnjd ol st WF WKAHY

B A oA A3l 272 9] A BES R. solani, R. cerealis®] 3t FALA-S QA H L ZAF
3 A, AFuBEY &3 ASHAAE A AFY AL, 1589 TRF F 3%(B-7,
B-15, B-41)& 4% #Hd¢7 259 sl A3 2gFo] veEhgti(Table 3). ol A3A 7L
A&EA Hag AFIAEZD S Byste 222 faHy, o] ZHEEL 9] Rhizoc-
tonia®)) 3l FEF 715& L33t A 22 AR P H(Table 2).

=FolY AL, AHET HAdFH o] viR FUHE T AStHA FAL FFo)
o]l A A Hiedl, HE oF, A 4E Baea AARA wal ol AF Fo] g
#F &£ overgrowthstd A 284 "ok B Ao e FAHEAYE 71522 over-
growthd Zo|& Z3std APFe] 2L Bristden, oju Aol WAFL over-
growth&t & B¢l (FH)Z, Hddo] YT overgrowthdt F e ASd& (—)Z A3
Atk

A71er 2L WY o g HoE A, 1259 FRAFF F 2%(F-5 F47)o] 42 A7 25
of thsled +300 mm o) 49) overgrowth 58 -& Vet & F5 23879 7%, ujokA 7ko)
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Table 2. The acivity of antagonistic bacteria against Rhizoctonia

Inhibition zone(mm)*

Bacterial strains Large patch Brown patch Spring dead spot Yellow patch
(R. solani) (R. solani) (R. cerealis) (R. cerealis)
B-1 6 26 6 5
B-7 25 27 30 28
B-9 0 16 5 4
B-15 30 28 27 26
B-20 8 12 6 7
B-26 14 7 12 12
B-29 0 0 4 0
B-38 5 0 14 27
B-41 26 28 29 27
B-44 5 0 14 7
B-59 0 16 0 26
B-63 8 0 0 14
B-88 29 0 4 0
B-96 0 13 5 14
B-98 4 25 15 6

* Distance from the edge of bacterial colony to the edge of Rhizoctonia colony.

g e Hodd AFEAE FA FA8 Sozted, vk 8 Folle wigHA9 <F 80
%% AH3A =AUk olwl, Rhizoctonias FFHA FANZ (AT Z24)S Jeh 2 IAch
S, A8 F-479] AL, F-58 FARSE FAE Yepl| 3 o, Eold M, wigHA ¢ 7
ol o} FolsleE BAw A A Waldle RS AT ¢ AU o= A gFe 9
3 FHlE BF #8484 T EAo] HAEELE FAE WA FAME LA Ao ofd

Table 3. The acivity of antagonistic fungi against Rhizoctonia

Antagonistic activity(mm)*

Fungal strains

Large patch Brown patch Spring dead spot Yellow patch
F-2 —4 +15 -7 -7
F-5 +31 +33 +35 +34
F-21 +14 -7 +4 +7
F-25 -5 +38 -7 +18
F-40 +12 -6 +8 -7
F-47 +35(white)* +32(white) +32(white) +36(white)
F-48 +5 +16 —4 +6
F-51 +3 +3 +17 +2
F-54 +29 —4 -5 +3
F-56 +11 -5 +6 -8
F-58 - -6 +15 +28 +16
F-61 +15 +2 +14 +6

* Extent of the outgrowth over the other colony, based on the contact point,
* Mycelial color change to white
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7} 329 H(Liu and Baker, 1980). CL

ol 49 A3}, 2759 FRAYFAF F 5%(B7, B-15, B-41, F-5, F47)«] oA Eo] wj$ gAY
AZEFE H3 ke Ao Yegon ol A3 A EL ATy B 43 BT thatd
%3] 8 ASAdAEHE Yebd o (Table 4),

2. dgn|dEo] 5o EEA YESE

ge3 498748 vehd 559 mAES e sy, g £ e AEL S AT
A, A B-15¢% FF0] F472 £ A goll A8 ZE Fol thale] 90% W) yEe2
el on, 5% 4FS Ao ¥4 e 222 JEltHTable 5). wahA o] 543 &
43t Eol EYHU BT EF YoM AEsted £A7E Q& Aol dddn. ¢, 2
g A Ee EEAFC) M B T E2SA UAR(99.4%) o1, e £(98.6%), 2E
5(88.8%), 2EH(87.6%), A1ZY 2(83.8%) 5= E44° ¥3¥ Aoz velygrt

-

Table 4. The selected strains showing strong antagonistic acitivity against Rhizoctonia

Microbials Isolate names | The results of identification
B-7 Bacillus sp:
Bacteria B-15 Bacillus sp.
B-41 Pseudomonas sp.
. F- 5 Gliocladium sp,
Fungi el
. F-47 Trichoderma sp.

Table 5. The survivability of antagonist in contact with the pesticides

The survivability of antagonist(%)

Common name

*B-7 B-15 B-41 F5 F-47 Average
Polyoxin-D + thram 99 98 100 100 100 99.4
Thiophanate — methyl 49 89 92 62 92 76.8
Pencycron 39 92 86 58 96 74.2
Tolclofos — methyl 84 87 9 61 93 83.8
Oxin-copper =+ iprodione 77 96 - 98 73 100 88.8
Flutolani 39 87 88 42 93 69.8
Iprodione 75 96 99 68 100 87.6
Benomyl 49 94 88 41 90 72.4
Propamocarb hydrochloride 38 88 59 35 91 62.2
Myclobutanil 45 84 62 59 85 67.0
Mepronil 44 78 47 51 79 53.8
Validamycin-A 96 100 99 98 100 98.6
Chlorothalonil 27 74 46 52 66 52.4
Average 58.5 89.5 81.4 61.5 91.2 79.8

* B-7 ¢ Bacillus sp., B-15 : Bacillus sp., B-41 : Pseudomonas sp., F-5 : Gliocladium sp., F-47 : Trichoderma sp.
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e

1997Q 44 %E 108714 A7 = ERAAle] X E-ZZFA F 1745 EGHILES ¥
AR, AEAEE 53t 2789 2PN ES FHE%T. § 7179 Large patch, Brown
patch, Spring dead spot(&38), Yellow patch® ¢}7] A7+ ZUY AT Rhizoctonias £
At - AT E-Z 2 S-Fxgo] Yt 2 Eestgith. g A A v
AE9 Agdg FAst +5¢ AP ES ALt 283 Jo & AFA o EL8HA,
S AGuAYEY AEEE A8 FF EE4E HHEIHY. 2 AEE AN Zde o
=3 20

1. ZgojdEo ojgt Yald MIFAHH

4F 9 Qo) el 2759 AYnHES A oA BT 29 Hris 4
3, 7438 o] &4 3% AF(B-7, B-15, B-41)3 2% 9] Z%o|(F-5 F-47) & Aurslgr}, o
=529 2gu|PEL t)22e] Patchd B AF9 Rhizoctonia®] H5E A8t &7} &9
@ Ao Ve

2. ZdgnjdEel 5o EEA| WES

s WAL R o) &HE 135 gz, 559 ¢ AP ES e E T4
EYPA AEES 2T A4, 5T 5 AR E FolA 2F(B-15 F-47)o] AEHAT. &
ofzte] 3 2447 Fol = 90% W] AEEE BAon, 384, A B-15€ Bacillus, &
o] F-472 Trichoderma?l AL.2 AU, 23, AP Y EFHS] ELA0] ¢58 54
& E8 54 UX(99.4%) 3 whe] £(98.6%) 2 2 Rt

= =
AEEH
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