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A Fluctuation of Soil Microflora in Upland Soil Treated with Metalaxyl, Carbofuran and Simazine
Wang-Hyu Lee and Ju-Hee Kim®(Department of Agricultural Biology, College of Agriculture, Chonbuk National
University, Chonju 561-756, Korea: "Department of Plant Environment, Chonbuk Provincial R.D.A. lksan 570-140, Korea)

Abstracts : The effects of metalaxyl(granule), carbofuran(granule) and simazine(water soluble powder) on the
soil microflora were conducted at field soil between Iksan and Chonju province. Pesticides were divided into 05, 1,
15 and 2.0 times of normal of field, respectively.

The number of fluorescent Pseudomonas was ranged from 10° to 10%/g in both field soil treated with cabofuran.
Pseudomonas concentration of Chonju field soil slowly increased and approached the maximum level at 56 day
after treatment(DAT). It showed the higher at 14DAT than other DAT in Iksan field soil treated with metalaxyl
or simazine, whereas it increased again at 112 DAT in metalaxyl treatment. Cabofuran treatment of both field soil
showed maximum Pseudomonas number at 28 DAT compared to that of other treatments. In Chonju field soil,
those Pseudomonads of metalaxyl and simazine treatment increased the highest level at 7 DAT. Simazine
treatment decreased it’s number from the beginning of experiment,

In both soil, metalaxyl treatment decrease the general fungi number at 7 DAT, but increase at 14 and 56 DAT
in lksan field soil. However it increased at 56 DAT in Chonju field soil. Cabofuran treatment of lksan field soil
tended to decrease general fungi number at 28 DAT, but was ranged from 1.0 to 8.6x104/g for the rest of
experimental period. It started to increase at 56 DAT simazine treatment of Iksan.

General bacterial concentration both soil treated with cabofuran was belong to 26.6~29.6x106, It was the
highest at 56 DAT, but was not significantly different.

General actinomyces number was highly increased at 7 and 112 DAT compared to that of other DAT.

Pseudomonas putida or P. fluorescens from both field soil was separated and identified 10 to 30 of all 104
Pseudomonas, respectively. All isolated microorganisms showed chemical resistance of 100ppm metalaxyl, cabofuran
and simazine treatment

Key word : metalaxyl, carbofuran, simazine, microflora
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o] A FHole TA FHEu wop?, AFAY
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ZANGHE Table 13 Zo] A F3H Metalaxyl,
Cabofuran, Simzine® F3dt] #AF 2 <4t T I Ao
AZA, AFA, AxAE 247 71EFE 7IE2E ¥ ¥R
200%, 150%, 100%, 50% 2 A3 Hz, A7 HAAY
e YAE FYste wWAo] 100ppmE H7bste Ko
2e zaAsgd, izt BFFE AHEEY F ¥R
Eqe $4F WyoE Hsgrt
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Table 1. Characteristics of pesticides used

Common name Chemical name Formulation type

Metalaxyt 2.3-dihydro-2,2-dimethyl 3% granule
benzofuran-7-yl methy! carbamate

Cabofuran Methyl N-(2-methozyacetyl)-N- 2% granule
(2,6-xylyl)-DL-alaninate

Simazine 2-Chloro-4,6 bis(ethylamino)-  50% WP

1,3,5tnazine

FANGAE 49 FxHEzZ AYE ZAgA ujgEA
Hag 2AS] 8o 0, 7, 14, 28, 56, 1129 Aoz
AHE EY 1g€ J4YAYEL ol 43o 2UWH a8
AFsigc. AH2¥ wWiAe ¥% Pseudomonas®] A4
Pseudomonas agar F (PAF, Difco Co. U. 8), 44t g
< rosebengal agar, Q¥ M FS Tryptic soy agar(Difco
Co. U. S), 4yt X2 1/10 Tryptic soy agar@ Al
et o] & wiAY 24 dg 2o

1) Rosebengal ¥}A : KH,PO, 1g, MgSO,: 7H,0 0.5g,
peptone 5g, Glucose 10g, Rosebengal 0.033g, Agar
20g, D. W. 1 L, pH 68, SM 30,000

2) KB Agar (PAF) :@ Proteose peptone #3 20g,
K,HPO, 1.5g, MgSO,: 7TH,0 1.5g, Glycerin 10ml,
Agar 15g, ion water 1 L, pH 7.2

3) 1/10 Tryptic soy agar : Difco TSA 4g, Agar 135g,
DWIL

4) Tryptic soy agar(TSA)
W. 1L

: Tryptic soy agar 40g, D.

I Mo 22| ¥ 710|183

PAFujA A §3& Jelhde Mzdg 992 83
o, ztzte] #FE AYHed GdERUE ¢F ¥
Ak BE® MEL 20% TSB(tryptic soy broth)ed Ro}
197 Ag wjFdd & -70Ce AL YEI BEHY
g7t 98 A #Fdte AgEdch

Pseudomonas fluorescens % P. putida® T¥37] 3
o Katohs} Itoh(1983)™7} /&g P2, P3ufAIoh o} 434
Yy} Rz FEIYT 2 242 g3 2o

1) P2 agar: KH,PO, lg, MgSO, - 7TH,0 05g, KCl 0.2g,
NaNO, 5g, Desoxycholate lg, Hippurate lg, Agar 15g,
D. W. 1L, pH 7.2-74

2) P3 agar: KH,PO, 1g, MgSO, - 7H,0 05g, KCl 0.2g,
NaNQ; 1g, Desoxycholate 2g, Trehalose 5g, NaCl 5g,
Agar 15g, D. W. 1L, pH 72-74

el EY 24
EFYEE FABNNARL EFEHY(1988)% 1}
% BAsY.
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Table 2. Physical and chemical characteristics of experimental

Table 4. Effect of pesticides on general fungi number between

field soils lksan and Chonju field soil
Exc. cation T 7 4
Locaon Texture pH OM. PO, reatment 0 1 28 5 112DAT
Ca Mg K Na lksan-Control 1667 70 30 1667 2167
Metalaxyl 200 43 83 03 14 0
ksan  Sityloam 610 430 242 064 037 0.17 481 el 200 e oy os ee o8
Chonju  loam 630 213 4.17 156 063 021 168 100* 067 106 36 90 73
50 033 86 53 96 123

Table 3. Effect of pesticides on fluorescent Pseudomonas
number between lksan and Chonju field soil

Treatmenfday 0 7 4 28 56 112 DAT*

tksan-Control 1.00 133 100 200 200
Metalaxyl 200 003 067 033 003 333
150 003 100 003 003 003
100 003 067 100 100 1.00
50 003 200 033 003 033

Cabofuran200 11X10° 0.03 233 500 233 333
150 cfwg 003 033 033 067 1.00

100 033 067 033 067 033
50 003 100 167 100 100
Simazine 200 003 067 033 003 003
150 066 100 167 003 003
100 066 033 033 003 033
50 003 233 067 067 067
Chonju-Control 033 033 033 003 067
Metalaxy! 200 067 067 100 067 100
150 167 003 033 003 067
100 003 003 033 033 033
50 033 100 003 003 003
Cabofuran200 0.6X10° 167 100 200 433 067
150 033 033 067 033 033
100 133 067 133 767 567
50 100 033 067 033 067
Simazine 200 003 003 003 006 003
150 003 003 003 003 033
100 233 067 033 003 003
50 067 033 033 006 003

F718 §FE AF EGRd W o} Egked, <
BF AN o AT WO Fol2 @
EYo] %t EY AxE 6174 6328 wf¢
Aol olg EYL FEL AuistA %€
Aet.

IXOMS olMEL| B HE oAt

¥ zANNY zt AN A vjPEY E¥e
Table 3~6% Zo] d4aAx, TAZHAAN 3
Pseudomonas® e 10°~10%cfu/g7A £ ¥ 39 cHTable 3).
2 FANE AFA AHFAM F EY 25 @e do
2383tk A Eoke A oA Hel 7Y Fele 4

Cabofuran200 11X10* 36 70 10 60 73
150 cug 26 33 13 33 33

100 13 43 23 30 70

50 80 63 33 86 7.6

Simazine 200 56 30 10 103 40
150 30 26 50 73 73

100 1.3 B6 20 50 1086

50 28 63 30 43 133
Chonju-Control 386 60 36 76 9.3
Metalaxy! 200 40 23 20 153 136
150 23 33 30 100 120

100 6.3 33 36 53 103

50 106 23 16 326 9.6

Cabofuran 200 15.67 66 40 66 90 203
150 X1 90 46 43 76 133

100 56 16 33 53 153
50 4.3 33 30 150 138
Simazine 200 1.0 30 43 8.0 1.6
150 30 20 13 43 16
100 46 40 30 4.3 6.3
50 16 40 67 1.0 123

e AFolA 2, 1494 daA 2 AzA A7
A HAIXNE et £ AFAY Agde 1129 Fol
9A 7k 28y 434 AHETe MY 289 Fo
HINE Jetdd AF Edoxe 4d4 € AxA A
g 74 Fo HIAE JEHL, AFAMYTs FE
F7tete 564 Fo HRAE el AMzA AHre
A Azt ¥A XAAM38 Zadte %S el

o] & A2AE Wol AR EdolMe AxAE
LT fd @4 Qo= ojR3te Aol Wol HAd
€ Bugut glonm Reld F9 $HFL AMFdre
Arthrobacter, Streptomyces, Pseudomonas, Bacillus,
Actinomyces2 YERGT R ok 199633 199739 49
FE 9974 ZALolA FAE e ws BdHHF F
B2 A+ R EE 9 AP AE Fut FHold
F7t 453 Bt F %699 FAYFY AF e 27
~ 116 x 1070 2L, &%l & 07 ~ 23 x 104K
oo, wdo] AHgTe 27 ~ 183 x WAZ Ayt
R oZ £& AFo|ULE RIHAY FFHoFT 07
~ 43 x 107F Atk 199749 FAHel7Y A Fe 33
~ 103 x 10049 e F%Ho] & 18 ~ 33 x 107
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Table 5. Effect of pesticides on general bacteria number
between lksan and Chonju field soil

Table 6. Effect of pesticides on general actinomyces number
between lksan and Chonju field soil

Treatment 0 7 14 28 56 112DAT Treatment 0 7 14 28 56 112 DAT
lksan-Control 133 120 153 283 153 lksan-Control 270 100 93 70 83
Metalaxyl 200 50 40 136 243 1.7 Metalaxyl 200 93 33 10 13 6.3

150 50 40 206 130 93 150 37 17 13 1.0 103
100" 16 36 263 327 100 100* 63 30 10 03 93
50 26 106 306 283 73 50 8.0 1.0 10 10 100

Cabofuran 200 26.6X10° 1.0 1.3 306 477 8.0
150 cug 36 46 93 193 50

Cabofuran200 80X 10° 80 60 07 1.0 7.0
150 cfwg 60 47 13 13 213

100 43 50 103 23 103 100 63 60 03 57 50

50 30 36 136 1.0 163 50 43 63 07 33 3.7

Simazine 200 10 46 183 407 110 Simazine 200 4.7 10 17 07 43
150 23 36 203 310 7.0 150 60 23 10 07 6.0

100 53 90 246 293 6.0 100 20 73 20 07 6.7

50 53 130 197 470 136 50 40 40 03 27 76
Chonju-Control 157 90 200 320 150 Chonju-Control 140 107 76 53 77
Metalaxyl 200 60 86 230 360 6.0 Metalaxyl 200 73 33 03 07 57
150 63 76 67 287 170 150 1.3 60 1.0 03 7

100 130 73 103 693 123 100 1.7 50 03 03 5.7

50 30 90 63 377 57 50 9.3 1.7 07 03 4.7
Cabofuran 200 29.6X10° 30 46 147 410 120 Cabofuran200 50X 10° 103 87 07 20 53
150 126 106 133 363 93 150 97 107 07 07 70

100 50 70 277 217 163 100 50 33 07 0.7 3.7

50 33 60 117 363 9.0 50 63 33 10 0.3 7.7

Simazine 200 1.0 76 137 37 113 Simazine 200 90 37 16 03 4.0
150 46 83 110 390 7.3 150 50 20 10 1.0 6.7

100 186 96 207 270 87 100 80 57 17 0.3 7.0

50 76 70 367 390 127 50 40 80 33 20 7.7

Ad. $¥W Agry Md FE 65 ~ 217 x 1074, 3%
o] #& 23 ~ 83 x 1070},

Katol $'"& #3% Pseudomonast E¥ 1289 38y
8 FolAM 107/g2 97 de d/Uon, P putidax A
7+ 10°~10°70 912 P. fluorescenst Q7+ 1W0MAE RIE
) gloh

dul FRole AF EYAA oAl MM 1567 x
10/g2 7 Btov oAl Mg ¥ 1 Wale 34 ¥%
. AFAE AT FE Ws Fdel FAMB FY &
ZA = Aol At

A Eckol Y] #ae HERFAME 7] W3t o
Aded, 44 A 149 F A 159 R EFE HolA
718t Ao, & Fe WERTFERU AU oA
Y ANE vy AF AxA A7t Mg *E FAE
2§ cHTable 4).

Aduk M7 EXE Table 59 7ol H¥H g4 %}
A3 EY7H] mAE Fde & Aoe YUY ukHd
ztzte] oAl A2 79 ¥ Y4 EYdMe & #4AE vE
dou AF EgdMe ARG AFE BolA gUdrh 14
d ZFole vHYE F7t HESHe AFolUL, 289 FoAs

%A A7t FAAFRG FFAAG AAH F A
g7, AxA MM 2893 56U Fo] FFA
FH AF EFAAMe M 79 Fo AFA JIEF A4S
A 15 F AP dE PR 453 @Ro, 289
Folle AZA 712 AZA BF AYFre 5% 4
oA, 569 Folle FATFY F9 wixdo AT
1129 Fole FHoZ ZAidd FAYFRG Hoze
FT okt

dut A F $5 Table 63 7ol YA EFo] 47+ &
*H(8x107g). FAANE 79 Foll= T #HasAoY
a1 F7h8d 1129 Fele 3jEdHe AL Jelyd
157 EYdMe ddd 9 7#A Zo] A gUed,
HE 144Ae EHe FAFA 1580FHE dAdoy

P8 9RY, 1129 & QA EGAMAY BEHe 7
goldtk A9 ARG o] TANMY njAE We
thsA Jebsth & Ag3 2ol wdAed o vA
Eo] REGAL YA 2AsY oA AAE 53
T AYF AEse nAEL FYo dAHAAS 43
o]l UL Aoz AP 53] 2 dYAAME RAME
Y2 Pseudomonase EUF ALY UHF Fdol A
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€ o 2AHed o e A7 AxAY dY =
£ 2~3%9 HE dE A4 ol4% ¥ F 25 oA
of g &3 vAEY PR F3td HiHT U

Ozaki 8} Kuwatsuka™+ P. putida@ 5% yeast extract
e A gz F 13U Fol AxA Isouron
o] ¢43 ¥HPE L1 oMY P. putida’t ¥F
Féo dodste A2 nfo], & dYdA € 33
pseudomonads& o] #9d 715A4L oy 44
E Alexander®& o|$} §AI¢ ATE ¥ Ee YHGE
< WA AFLE Agrobacterium, Arthrobacter,
Bacillus, Clostridium, Corynebacterium, Flavobacter,
Klebsiella, Pseudomonas, Xanthomonas®& R 392w,
Pseudomonast 2+ A%9 %4& Eodte R By
vl 91t} ol& Pseudomonas?] #4AE& AALEZE o] &
A8 FAst dAFHA

Ozaki ¢ Kuwatsuka® & P. aeruginosa{ #48)7} A& 3
dute) Isourong B#igle Balso] HAH Aoz w7y
& u k. & P putida, P. fluorescens, B. subtilis, B.
thuringiensis, S. aureus, E. coli % EYMZ 783 % %
F 1098 % ¥38o] e Aeg Byd v Yk

Imai 9 Kuwatsuka®t HE4(label) ¥ BIE4 AlXA
Molinate & ©|&-3te JFEYFS ¥alld 4E 21¥ ut
A, EFE #F3YE “CO7t BB 2EE £F9
Fov L FA% AR A, A $AFe FAS
AE gy 8 £ 749 2§ M 2AH
v $7A wAEY o 0%7t L FH{L §FE 3
odr 2 E¥Xe WEEA gol EY Wl nAEo] EAY
€ vehlix A 1EHFE A Ado2E Myco-
bacterium sp., Flavobacterium sp., 42l Streptomyces
sp., Z%0)¢l Fusarium sp.5& BI8¢th

Imai ¢ Kuwatsuka®= 3% M ( Mycobacterium sp.
B-1, Flavobacterium sp. B-2, Streptomyces sp. A-1)%&
A zA Molinate& H7tE 3FFY Z vi=]| (40ppm) oA
ZAH8 A3} Mycobacterium sp.e 1/10314 % %Fu) A o] A
Molinate & 79 ¥l A9 ®#ste 2oz Byd u 9
ov, Imai 9 Kuwatsuka”% Mycobacterium sp. B-1¢]
Az Molinated ¥&¥ o= 23% wh dvd Racke
9 Coats?’ & A FHY4LEZ EHF A2 6dAHE
AP EFAM vAE F&8 ZAE e, %A= ¥4
§ H3E Bolx ¢2 Wi Isofenphos? 4A £HHA
1, kA2 EelA Arthrobacter sp.& EIAAEH
ol uQgo] Eae) Bode Roz BIE v Utk
Torstensson 3 Wessen™& 4Arg A benomylg 78~81d7}
A ZFFL ZAEY oY 74 BRI B3 #os
E 890g 2A}EH, 252 celluloseRsize] H¥Iig E
Goll X © Bo] EAFHYL o7 FAF vYEL FE

FBolZ F3E 4 A

2 A4Y3 FU8 AFA Metalaxyl@ FA3 A8
o} 2 Bailey$} Coffey'” & “C metalaxyl® FM2ste €8
A3AE A8 EGNM m2A EHsAga @ 2
B2 9A EHuHEE FA] 939 4A4F Y
AN HAHAYE ol 48 St albolongus, Bacillus
cereus, P. acidovorans, P. delafiedii, Corynebacterium sp.
5 £ v A & §2¥& A4dA Myclobutanil®] £
& zAH37] 93t NBeiA4] 10-100ppmEEE ¥7HE
w2 oA B3 5o F3FH M F Staphylococcus £ 1,
Actinobacillus € I 2 7]g} &12 2328 v} Aok o9}
e Ry Ao dojA HAQ FgAe]d] BE
EGF VAR dE L EYF nAEC] v Ao
¥ 7he g g E &0

o489 Zio| 33 I sy

¥4 Pseudomonas ¥ vlAojA ¥el8 T XL
913t Katoh$} Itoh'’e] WA & o] &8t FEF A, A
718 Zolg Yvelion 1047238 FAdd. 2
10423 % P. putidae 1035, P. fluorescensv 30257}
g en, FgRAY S¥E BEEH7] Hdd EA2F
€ 7449 FA ¥ 100ppm4 A7 v o)A Az}
2E AL e #£8 2F e EF AYE Y v
of #AYRe FEFHAT. AL ¥ F¥e A7FA
myclobutanil®] 79 70ppmEFTAA olE v]YEEL A
fo] MgHAAY EFolatr RIF AAs%e HE OB
A%E Jepd oy, Olson 0] RIg viof] o3t EF
ol 2718 #F& RS ¢4 WNFA Ao d@
Trifururalin®] 9 %< 16ppmid e ZAE ZE #F7}
A=A Gk, 400-100,000/gANE AHAHUTGE B
29 dAsE AFo|At. ol AAe ¥F 4§ EY
oA wAEE] FoEH #A}T Yon, 53 Ei
¥ E9MFY P putida, P, fluorescense £ F8%
d¥L e Aoz wodo

2 %

ArtA Metalaxyl 94, &34 Carbofuran §44, ¥ A
24 SimazineF3}A & AF} e F EFNAN Zz
g J1E%, 1501, 20 FE Aele A, FFAMY
3% pseudomonads e 10°-10°/g7tA] X4 o 5
da= & 4o 454 MM WE #o] 28
th g4 B A$E A 7d Foe Faste A gl
Aoy 14dAo] ddA 2 AxA FHFAM HAE
vetgon], 4749 A$e 1129 Fo A 7133
AZ EYdMe 79 Fo HZAE JENZ, 43A A
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Yre FE3 F7hstd 569 Fo] HZXNE debdo A
24 MgFe A A ¥ A3 gidte FHol
At

dut Fgo] F& YA B FFHME AHHIER A
74 Fole ooy 149 ¥ 9 569 Fo JuAE
et 454 AHdte 289 Fo 47 pasigey
2 gefe 74 ¥ vxd FEOR 1.0-86 X 10Yg01R
I, AZxA HgFe A AL 71701 1129 Fo H
AE e AFEYN F2AE H7HEY 7d 3=
Zasgoy 569 FHHE Fohsidth AdA AR
At EG3 vhA R ZaP oy 56Y Fode F71d
7l AFagnt. B ARA AHTte HAHLE FuiHe
73 golA .

Aduk Mg Q4 XA AFEAZ & Aole YA
}(26.6-29.6 X 10%/g). 28y daA AFFoAM e 28Y
¥ §538ld 56Y Fode HIAE YEebdo 434 A
g Fe MM Frtstd gl Mg elAstAR 569
Fol g Jeyen, AxA AHTe 5694 FHA
MNA3E F7HaR . AFEF e 3% A FeNA A
A3 Frtete 56 Fof HRAE ety

dut BN F T A A Hde J4 2ol BRZ
(8X10%g), ¥ XA =5 %A M 79 Fo H2AE
Ebdohrt 1129 ¥ 385 e Aol

XAZANGA £ag Y Ppseudomonads 1042F F P,
putidat> 1023, P. fluorescens 30432 7vo] FAHA
on, FAE 104 #F 25 Zzte] ¥oF 100ppmAy H7}
 ujA A 25 Ko stedtd BE Fg WAL U
Bt

#ALe 2

2 a7ug AQsd & H2AFAT) A EL
Ao
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