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Degradation Ability of Fungicide Myclobutanil by Several Soil Bacteria

Seong-Soo Han, Pill-Jae Park, Jae-Hun Jeong and Yo-Sup Rim

Abstract

This study was carried out to isolate some bacterial strains which had potentiality of good
degrader of fungicides from herbicide free soil and to clarify degradation of a fungicide
mycrobutanyl[ 2-p-chlorophenyl-2-(1H-1,2 4-triazole-1-ylmethyl)-hexanenitrile].

Ten strains of the gram-positive and the gram-negative bacteria were isolated and identified.
Most of them vigorously proliferated at 55ppm of mycrobutanil, but the stains were not grown
when more than 70ppm of this fungicide were treated Staphylococcus spp. 1, Actinobacillus spp.
III, and another I of the isolated bacteria degraded more than 35% of the treated mycrobutanil.
These three strains could utilize mycrobutanil as nitrogen and carbon sources. Mycrobutanil was
rapidly decomposed by these strains when applied once or three times. Tested bacteria gradually
increased in growth when mycrobutanil was applied repeatedly. Degradation of mycrobutanil and
growth of these bacteria were greater in pH 55, and they were high in the order of
28T > 18T > 38T.
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FiAS =9 HEE FES 7] H3td nmyclobuta-
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MgSO, 05g glucose 0.lg, MEEHEE 1m
(CuS0, - 5H.0 0.64g, FeSO, - 7THO 0.11g, MnCl
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o pH 7022 #me # ERSAC

6. Myclobutanii #IE 2| HEAHD MHER
R
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o %% AEE HHEle myclobutanil SR} %
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MAEgtA=m60d sty o7]¢]l methanol @ F§F ¢
BUol48: 2, v/v) REHH 80mlE foste 304
iR AR ol & EiRslY REeHE=E
B 100mli7t H1=8 stgch ERC MK 10mlE
25ml9) ZXiEK S dichloromethan 20ml, SFIAEEK
ImlE e 5 SEEE 1872 550 #MFIsHA
g #% dichloromethan/®S #r#istdrh

Table 1. GC condition of residual analysis.

Instrument : Gas Chromatograph, Tracor 570
Detector . Electron Capture Detector
Column : 180X4mm id. Glass Column packed
with 3% OV-17 on Chromosorb W-HP
80/100 mesh
Temperature : Column Oven; 260C isothermal
Injection Port; 270T
Detector; 300C
Gas flow rate . Carrier(Nz); 40ml/min
Purge; 10ml/min
Chart speed : 0.5cm/min
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Be oEREs A B BN & EX
KB BEH L3 MpE Eis BY 5
BEE MBS MOREEEESt Cowan¥ Steeld] /
& ool o3 248EERe] AM-ABY SHBERTE
HEE 73l B7R 5FS R £ 29 4
ehd wkep Aok IHEMMEC 2= Corynebac-
tertumB Listerial® Staphylococcus’®& Streptoco-
ccusB Zb 1EHEYoId e, IdEMHEEE
Actinobacillus’® 3E#EK, Alcaligens® 158FE, En-
terobacteriumB 155%%, it B 18k 5 48 6

Table 2. Classification of bacteria isolated
from silty loam soil.

Gram-positive bacteria Gram-negative bacteria

Corynebacterium spp. 1 Actinobacillus spp. 1
Actinobacillus spp. 1I
Listeria spp. I Actinobacillus spp. III

Staphylococcus spp. 1 Alcaligens spp. |

Enterobacterium spp. I
Another I

Streptococcus spp. 1

Classification of bacteria was carried out by
Cowan and Steel’s method?®
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el wet 2RI Yz A &, 2@/MEEE 4
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Table 3. Vitality of the isolated bacteria against fungicide myclobutanil.

Concentration of myclobutanil(ppm)

Strains

10 20 30 40 50 55 60 65 70 90 100
Corynebacterium spp. 1 © © @) © © © O O A X X
Listeria spp. I © © © © © © © <& PaN X X
Staphylococcus spp. 1 ®) © © © © © © & * X X
Streptococcus spp. I © © © © © © A A * X X
Actinobacillus spp. I O © © © © © © 10 X X X
Actinobacillus spp. 11 © © © © © © O * X X X
Actinobacillus spp. 111 © © © © © © © O A X X
Alcaligens spp. I © © © © © © © & * X X
Enterobacterium spp. 1 © © © © © © O & * X X
Another 1 © © © © © © © & * X X

Degree of vitality . © vigorous, O good, <> moderate, A weak, * very weak, X not grown.

Table 4. Myclobutanil degradation of bacteria isolated from soil.

Degree of Growth Percentage of

Strains (0.D Value)” degradation(%)
Gram-posotive Coryndacterium spp. 1 1.735 23
bacteria Listeria spp. 1 1.707 23
Staphylococcus spp. 1 1.720 39
Streptococcus spp. 1 1.494 31
Gram-negative Actinobacillus spp. 1 1.835 30
bacteria Actinobacillus spp. 11 1.725 32
Actinobacillus spp. 111 1.838 35
Alcaligens spp. 1 1.585 24
Enterobacterium spp. | 1.776 27
Another 1 1.876 37

a) Optical density of bacteria growth was measured at 660nm with a reference to non-inoculation control.

9} myclobutanil RS RMEFT HR F 40
Ve whe)

Myclobutanil 10ppm kol 2] HEE/K
WEEE StreptococcusB 12 RS HAE/ER
off ZR7 gilon, EFEkke] SREEL 33 20
% Ll ke M =& HAEES Ve, E3] o
SERMME N A Staphylococcus’B 13¢ 1 2HEYEME

N e Actinobacillus’® I3+ Hfb B I &&
39%, 35%, 37T%2 HEH ®e SRS HIo
Hke) RS myclobutanil o f#Ry M2 HEF
3 = u) @Al Ehnel wekd SfgERo] Bimst
' AozE BolA ged, oy & Wk {Eikol
o2y £ Rez B



30 IR FE3A AP A1 (1996)

4. SREH%e BXERS ZAM myclobutanil ¥R

% 4¢] myclobutanil 5 f# &SR FERAA HED
B SRS BYY IRBMME Staphylococcus
B I3 23AEHE Actinobacillus'® 1119 Hfth B
Io] myclobutanilg #FXEo=z FHS=X 9 HE
E FHY BSOS myclobutanil®E #HNstA &-&
MHER RS WIREEZ A9 3, NaNO; tial
o myclobutanilE #HiNE EHEEEIHIE 2 NaNO,
9} myclobutanil® 2.5 N3 EEEH STEe 4t
R OIEHE &% #sld 7H Fod ANE BN
& NaNO:#RIEN A & NO»-N FHZE, myclobu-
tanilEEENM = SHES &4 FAES KRE R
50 JeRi At

Staphylococcus’B 1, Actinobacillusi® I, Hfh B
[ HBENA e NO-NFIFES &% 29%, 21%,
35%0]11.2 ™ NaNOs;9} myclobutanilg 7 #ingt
EREANM Y NO-NFIFRE £& 4%, 55%, 45%
2 HEERD o %& NONE FiHsHoH,
NaNOs;ti Ao myclobutanil¥t FHmdt Eo A2 my-
clobutanil®] 7HFRE #& 40%, 32%, 38%°IA L

# NaNO;¢+ myclobutanils 7 #Ringt E5E
A2 myclobutanil 5 AFES && 47%, 37%, 45% =
NaNQytlA1¢ll myclobutanil?t #iNg BEERTH £
F &2 K#Eolch B&F #d 3B =5 NO:-N
o] FIFPED} v)se K# myclobutanil 7R
Ho}l myclobutanil® ZEFFoZ FlHs= Aoz
FUgTE o

5. 2EE%S R¥ER2EAM myclobutanil XA

B BBoIA HARY 3@ KRE 224 my-
clobutanil& Fifisl=x9 HAE FAEL BNz
myclobutanils #H3A e EEEREHE (HE
), glucose WAlel myclobutanilE #RNE i
FEHUE, glucose®t myclobutanilE A #RinNg 4
eI o] 3EKRE & & st THAE BE %
glucose ZFRANEEAN A+ glucose FIFE, myclobutanil
HIEA A+ myclobutanile] 77A#RS && FAET
R & 601 Jebd wiel Zrh

fEiEETS A HBENMY glucoseFIHR
& StaphylococcusB 10] 40%, Actinobacillus/B 1110]

Table 5. Utilization of fungicide myclobutanil as a nitrogen source by soil bacteria.

Staphylococcus spp. 1

Actinobacilius spp. 111

Another 1

Composition of

culture media
(%) (%)

of NOs-N  degradation

Utilization Percentage of Utilization Percentage of Utilization Percentage of
of NOs;-N  degradation of NOs-N  degradation

(%) (%) (%) (%)

Inorganic salt medium
with NaNOs and 29 -
without myclobutanil

Inorganic salt medium
with myclobutanil and - 40
without NaNO;

Inorganic salt medium
with both myclobutanil 44 47
and NaNO;

21 - 35 -

55 37 45 45
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Table 6. Utilization of fungicide myclobutanil as a carbon source by soil bacteria.

Staphylococcus spp. 1 Actinobacillus spp. 111 Another 1

Composition of Utilization Percentage of Utilization Percentage of Utilization Percentage of —

culture media of NO»-N  degradation of NOs-N  degradation of NO;-N  degradation

(%) (%)

(%) (%) (%) (%)

Inorganic salt medium
with glucose and 40 -
without myclobutanil

Inorganic salt medium
with myclobutanil and - 39
without glucose

Inorganic salt medium
with both myclobutanil 74 49
and glucose

20 - 55 -

34 36 72 46

20%, HAh B o] 55%0°1% 2, myclobutanil® glu-
cose® A FHmnF BERENMQ glucoseFIHEL
%% Staphylococcus/B 10 74%, Actinobacillus/g
o] 34%, Hft B Io] 72%2M HREEEC =3t
t}. glucose™ A myclobutanilZRn FEELEERH o] A o
myclobutanil®] 7##RL &% StaphylococcusB 10
39%, Actinobacillus® 1Io] 32%, HEfh B Io] 36%
olRew, glucosest myclobutanils 74 #Eing
EBIEANA myclobutanil®] SAFERE &% Staphy-
lococcusPBO| 49%, ActinobacillusBol 36%, Hfth B
I2 46%% glucosetl4l myclobutanil® #FHiNg £
Held o g2 SRS Rd. Dk HERS
frasl 2 o, #3 3@EH 2% myclobutanil&
FFEog FlHsle Aoz 2EEC. Imai YW
BE# molinate 283 Oyamada %9& BEH
chlornitrofen® 7i#sle MAHS &% HEisiy
ol & fAEMel & BREREL dYXFes Flmst
EAE AT R B REFoz FifsRe
Zalg ot 1 ol W o RERS LEE
sgcie #Hitel Katayma &0 17§ BEM ch-

lorothalonil®] % fREE 1 FlavobacteriumB 2WEWk
7} o] BHIE M3 RER L FERFLZ FIAS
Atke HEE A PEFERS myclobutanil 5 #¥E
o] myclobutanil& B— ZEHKFo|} EBE— RFEFS
2 MAsade #RY HEs B 0 Mz \Rg
RREN olc HiFEe EHI £ ERY o
BFe ER7 U3 de Reler 44"k

6. Myclobutanil K@ g myclobutanil %
D MR E WML

SR ) FW 38Kke] W8l myclobu-
tanilR/@EE WE myclobutanile] AERI M
BEE BMLE #ED £Fe £ 79 JEd uig
2}

el SEHKUE &% BEfEY NBIHIY) myclobuta-
nilg 1= REK 58 F REY SR 26 &
Bt 5H ¥ RET SRS BY 23289 @EZ
EZRE BT ¥ F 9o, 3@ FEEE 5 Fol
RET SFEELS 59-65%2 [WT ST dow
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Table 7. Effect of repeated application of myclobutanil on degradation of myclobutanil by bacteria

and their growth.

Percentage of degradation(%)

Degree of growth(O.D. value)?

Strains of bacteria

Numbers of application

Days after inoculation

once Twice Three-time 0 5 10 15
Staphylococcus spp. | 26 28 65 0.786 1.178 1532 1.984
Actinobacillus spp. 111 23 25 65 0.789 1.038 1.396 2.000
Another 1 28 23 59 0.787 1.230 1.569 1.967

a) Optical density(O.D.) was measured at 660nm.
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7. pHe| #Rol W myclobutanil FEAHZ HE
W #i8

feEeH) SfRgEe] EERY 3Ek] ois pH %

Degree of growth
(0.D.value)

pH
Staphylococcus spp. 1

q Actinobacillus spp. 111

Ro) ©E SAFRT ME BEEEE HE) 6
B0l Feing NBHHi) 2 B —EEY #E
g SHY AES SRS HEEEES 1 19
vehd utg 2o #5 38% F3] myclobutanil
DR BEe ERvE oy pHY ¥E 5
Az&gth & pH 55904 718 @& SRS
eien pH 85904 7b% w3k, 3@k HelA
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b

pH 7} & mylovutanil #iin NBEHbGlA #534
ke ®EES Eike oel o BEe ER
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40—

percentage of degradaticn(%)

pll
Another 1

Fig. 1. Effect of pH on growth of soil bacteria(left) and myclobutanil degradation(right).
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7001920, pH 85414 713 &L WERL XS EfEslo 18T, 28T R 38T<] EHE#BA 58/
3, 3Ef & pHolM EHEEL ActinobacillusiB ERE ¥ AN THEld SaRs AEeEE
1ol 7} Bk, StaphylococcusB 18 A Ath EE #AAEY FRe 29 29 2.

LAkel KRRz B o, #&F pH7t d=d M HAubd oz # 3EkE F3) 28CAM AAF B
kel ABHRE7 @83224 mylobutanild % myclobutanil ARz} #E EEES Jeidy, o
fREe 2R/ Uz d&e ¢ & Atk 1 &2 18ColM iR} WS Eghon, 38T
MES Pkl gFEENA EEpo] RS A 7P e SRERD BEEE Bud. k9
2 9E u & KR SEEHK =5 pH 559 FERANAM Eel #MEEC] ¥o¥ myclobutanil®) 4
Axc) pH 7.03 8544 HiEEC] ot FRLT & fERe] molxle A& ¢ £ YA —Mve=s
BE ngou), Ozaki ¥ +# pHE 72 R S BEA B SR ME Aoz #isin
319& W) Pseudomonas putidasl 2% isiouron2 Rou? K REIA myclobutanile) FAFRE 28
SHBEE7L wel At L, & BR AR B T>18C »>38CY IEE ®WE Aoz Yeh} %4
58 pH 7Hthe pH 85414 o #& HfEE Ve ER7t e, ol B el SMMEHY
I o] &4 2RE JeEhln Y= ol HEH TR wteb BEC g#o d=d Jved F ¢l
o) e W BV N2 oE dd FEel 3 +& T RS 449
o3 gzZgc)

9. &Ml U myclobutanil 2 HNRE
8. B #ARol o myclobutanil HMEHT MR i
s % 10ppmo] /AN NBEHOl & Btk OD
BEZeo] FinE NB FE#ho]l BAEKE —E=Y ol 05, 1.0, 152 #AFHT BEREL —EEY BEEY
2 40 7
A
9 Z
£ 35+ 4

S 27 {

:iﬂ'?‘; _::” 30 7

o0 B 7

EC - Z

] - /

a g "

& L MEEEN 1
I8 R 18 18 % ooaR
Temperature ( °C) Temperatuve ( Q)
Staphylococcus spp. | B Actinobacitius spp. 111 B3 Another I

Fig. 2. Effect of temperature on growth of soil bacteria(left) and myclobutanil degradation(right).
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(O.D.value)

Degree of growth

Amount of innoculation (O.D.value)

Staphylococcus spp. 1

B Actinobacillus spp. 11

50_
§ 43
5 40+
g 7
B 354 77
£ el
o 30 o
S .
1) 7
2 7
> o

1
0.5 1 1.5

Amount of innoculation(Q.D.value)

@ Another 1

Fig. 3. Effect of innoculation amount on growth of soil bacteria(left) and myclobutanil degradation

(right).
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butanil®) St & FHE 32 KEFELZAM 9

myclobutanilFift: 18] 3 myclobutanil SR,
pH, K 2 FEERo R o2 myclobutanil?]
et MR HHES FASA

gRAtEo 2 B st BA SRS ME
& IHBEMEC) Corynebaxterium/B, Listeria B
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