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ABSTRACT

This study was performed to investigate the effect of co-existence of BPMC, carbaryl and
chlorothalonil on the short-term bioconcentration factor in Carassius auratus(goldfish). The fishes
were exposed to the combined treatment of BPMC, carbaryl and chlorothalonil (0.05 ppm+0.05
ppm+0.005 ppm, 0.05 ppm+0.05 ppm+0.010 ppm, 0.05 ppm+0.10 ppm+0.005 ppm, 0.10 ppm+0.05
ppm+0.005 ppm, 0.10 ppm+0.10 ppm+0.005 ppm) for 3 and 5 days, respectively. BPMC, carbaryl
and chlorothalonil in fish and in test water were extracted with n-hexane and acetonitrile. GC-ECD
was used to detect and quantitate BPMC, carbaryl and chlorothalonil. 3-day and 5-day
bioconcentration factors(BCF, and BCF.) of each pesticide were calculated from the quantitation
results. The depuration rate of each pesticide from the whole body of fish was determined over the
72-h period after combined treatment.

The results were as follows :

BCF. values of BPMC were 4.163, 4.011, 4.122, 4.750 and 4.842 when the concentration of BPMC+
carbaryl+chlorothalonil in combined treatment were 0.05 ppm+0.05 ppm+0.005 ppm, 0.05 ppm+0.05
ppm+0.010 ppm, 0.05 ppm+0.10 ppm+0.005 ppm, 0.10 ppm+0.05 ppm+0.005 ppm and 0.10 ppm-+
0.10 ppm+0.005 ppm. BCF: values of BPMC were 3.465, 3.270, 3.472, 3.162, 4.227 and 4.157,
respectively, under the above conditions. While BCF, values of carbary] were 4.583, 4.642, 4.571, 3.
637 and 3.529, respectively, and BCF; values of carbaryl were 3.932, 3.797, 3.843, 4.293 and 4.132,
respectively, under the conditions. While BCF, values of chlorothalonil were 2.024, 3.532, 2.213.
2.157 and 2.271, respectively, and BCF; of chlorothalonil were 6.712, 7.013, 6.457, 6.694 and 6.597,
respectively, under the conditions.

Depuration rate constants of BPMC were 0.019, 0.018, 0.020, 0.022 and 0.021 when the
concentration of BPMC+carbaryl+chlorothalonil in combined treatment were the same as above.
And depuration rate constants of carbaryl were 0.030, 0.029, 0.030, 0.029 and 0.031, respectively,
under the same condition of pesticide mixtures. While depuration rate constants of chlorothalonil
were 0.004, 0.004, 0.003, 0.004 and 0.003, respectively, under the same condition.

It was observed that no significant differences of BCFs and concentrations of the compounds in
fish extracts, test water between combined treatment and single treatment. It was considered that
no appreciable interaction at experimental concentrations was due to low concentrations, near
environmental level, 0.005~0.1 ppm. Coexistence of BPMC, carbaryl and chlorothalonil had no
effect on depuration rate of each pesticide and depuration rate of chlorothalonil was investigated 1/8
and 1/6 slower than those of carbaryl and BPMC in combined treatment. It is similar result in
comparison with single treatment. Therefore, it is considered that the persistence of chlorothalonil
in fish body would be higher than those of carbaryl and BPMC. It is suggested that bicaccumulation
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rate and depuration rate of these pesticides mainly depend on property of each pesticide itself and
coexistence or interaction of three component do not affect to BCF in low concenfrations.

Keywords : Bioconcentration factor(BCF), BPMC, Carbaryl, Chlorothalonil, Depuration rate constant.
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Table 1. Recovery of spiked BPMC, carbaryl %
chlorothalonil in Carassius auratus(goldfish)
and test water

9% Recovery

Sample (Mean+S.E.)
Carassius auratus(goldfish) 89.3+4.7
BPMC test water 108.1+8.9
sarbarvl Carassius auratus(goldfish) 87.6+7.2
CAPAYL st water 106.2+5.7
chloro-  Carassius auratus(goldfish) 85.8+5.7
thalonil test water 113.8+10.9

Table 23= BPMC, carbaryl % chlorothalonil®} &
5o Al S8, A 2 xS 52 BPMC ¥%
o} 39 BCF& A3t Aojch ule] By gk
BPMC®] A35x 0.059 0.1 ppmollA 8] @55

W ) i

2,757 BPMC

3.772 Carbaryl

15.52%  Chiorothalonil

3§48

13,388
15.3 Chlorothalonil

|

|

Fig. 1. GC-ECD chromatogram of BPMC, carbaryl
and chlorothalonil.
(A) BPMC, carbaryl and chlorothalonil stan-
dard solution.
(B) Pesticides in extract of fish tested with
BPMC, carbaryl and chlorothalonil.

Table 2. Concentration of BPMC 1n fish, test water, control water and calculated BCF; exposed to the combined treat-

ment of BPMC, carbaryl and chlorothalonil in water (MEAN*SE.)
Groups by spiked conc.{ppm) Fish* Test Water Control Water BCF.~
(BPMC+Car+Chl) (hg/g) (ug/mh) (pg/ml) ¢
0.05" 0.281+0.077 0.069+0.011 0.079+0.005 4.0771:0.014
0.05+0.05+0.005 0.175+£0.043" 0.042+0.004 0.051+0.003 4.163%0.049
0.05+0.05+0.010 0.1721+0.038 0.043£0.005 0.049+0.002 4.011%0.037
0.05+0.10+0.005 0.169+0.027 0.041+0.003 0.050%0.001 4.12240.055
0.10" (1.38110.086 0.078+0.016 0.094£0.012 4.9001:0.005
0.10+0.05+0.005 0.39410.051 0.083+0.011 0.09910.022 4.750+0.037
0.10+0.10+0.005 0.3881£0.044 0.080+0.009 0.097+£0.019 4.84210.021

*Data for single dose were cited from ref. 19. *No chemicals were found in control fish group.

'Each value represents mean+S.E. of 3 experiments.

“BCF; indicates 3-day bioconcentration factor.
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Table 3. Concentration of BPMC in fish, test water, control water and calculated BCFs exposed to the combined treat-

ment of BPMC, carbaryl and chlorothalonil in water (MEANZSE.)
Groups by spiked conc.(ppm) Fish* Test Water Control Water BCE.*
(BPMC+Car+Ch]) (ug/g) (ug/ml) (pug/m?) ’
0.05* 0.115+0.016 0.0334:0.007 0.0661+0.008 3.46510.010
0.05+0.05+0.005 0.121+0.027" 0.0371:0.005 0.048+0.001 3.27010.015

0.05+0.05+0.010 0.125+0.033

0.05+0.10+0.005 0.117+0.011
0.10" 0.305+0.042
0.10+0.05+0.005 0.300+0.023

0.10+0.10+0.005 0.299+0.015

0.036+0.004
0.037::0.003
0.07310.007
0.071+0.013
0.07240.011

0.047 £0.002
0.047x0.002
0.078:£0.005
0.082+£0.008
0.083+0.009

3.47210.031
3.162£0.018
4.180+0.011
4.227+0.017
4.157+0.009

*Data for single dose were cited from ref. 19. *No chemicals were found in control fish group.
'Each value represents mean+S.E. of 3 experiments. “BCF; indicates 5-day bioconcentration factor.

Table 4. Concentration of carbaryl in fish, test water, control water and calculated BCF, exposed to the combined treat-

ment of carbaryl, BPMC and chlorothalonil in water (MEAN+SE.)
Groups by spiked conc.(ppm) Fish* Test Water Control Water BCF,*
(Car+BPMC+ChD (ng/g) (pg/mb) (pg/mh) !
0.05* 0.215+£0.073 0.04610.001 0.050-+0.001 4.66610.002
0.05+0.05+0.005 0.206+0.021" 0.045%0.002 0.04810.002 4.583+0.011
0.05+0.05+0.010 0.204+0.019 0.044 1 0.004 0.049+0.003 4.6420.009
0.05+0.10+0.005 0.201%0.009 0.044 £ 0.003 0.05110.001 4.57120.004
0.1¢” 0.234x0.154 0.066 1 0.002 0.080+0.002 3.622+0.004

0.10+0.05+0.005
0.10+0.10+0.005

0.247+0.041
0.236£0.037

0.068+0.009
0.06710.011

0.085£0.013
0.086+0.017

3.63710.017
3.5294+0.025

*Data for single dose were cited from ref. 19. *No chemicals were found in control fish group.
'Each value represents mean+S.E. of 3 experiments. “BCF; indicates 3-day bioconcentration factor.
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baryl 559 3¢ BCFE Aelgh Zolc), wle] w .y
ol 2)&F carbaryl®] A¥F% 0.052 0.1 ppmoll4] 2]
hE-Fojel B Alg]e] carbaryl®] AFHEE 0.05
ppmell 4] BPMC®} chlorcthalonil®] %% 0.052¢
0.005 ppm, 0.05% 0.010 ppm, 0.105} 0.005 ppm
18] 57 carbaryl®] A¥-5% 0.1 ppmellA] BPMCe}
chlorothalonil®] F%& 0.052} 0.005 ppm, 0.103}
0.005 ppm2 EgFo] A F8o] A FEHA ce}
Alg-e, vl 24, BCFglo] A o] wishr) gl&d o +
UTHP>0.05).

Table 5% 3% BCFAI# s} 22 v}
54 BCFzh& Helgl Aog 3o 4
Ay, s 9 BCFgle] 79] WPt gle-s o
T rHP>0.05). 34 % 59 A =
FUEELs BCFEH ol kg nixjz|
ZAb=edr}. Statham3 Lech+= carbaryle] the Al
o] FkEH EFY e o FASAANM Fut
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A7 o] A& kst AlRlel . B asle] s ok
el Ad7Pake- -2 carbaryl®| & FA1AHE A
Aoz AApstei e B Agle] Aike BPMC
chlorothalonil®] -3-Z°] carbaryl2] BCFol| ¢ 8k&- v]
%2} edg o o) BCF vlx| = 315 71e] 45
2h8-g A gl gleo] o] F Aol sghEo] vlE

£ L8 A 2Age] Fobar Alg X}

3) £3%-0]4] chlorothalonil®] 27 74z}

Table 62 chlorothalonil, BPMC % carbaryl9
EgFAA F8ol, HAYSF 2 dHEF F9 car-
barylEx=2}t 3% BCFE ®aigt Zock xpe] » o
o] 2%t chlorothalonil®] H#-5 % 0.005 ¢ 0.01

Table 5. Concentration of carbaryl in fish, test water, control water and calculated BCF; exposed to the combined

treatment of carbaryl, BPMC and chlorothalonil in water (MEAN#+S.E)
Groups by spiked conc.(ppm) Fish* Test Water Control Water BCF.*
(Car+BPMC+ChD) (Mg/g) (ng/mi) (ug/mh) i
0.05* 0.14510.025 0.037£0.001 0.038+0.004 3.897 £0.005
0.05+0.05+0.005 0.138+0.013" 0.0351+0.004 0.041£0.005 3.932+0.013
0.05+0.05+0.010 0.137+0.009 0.036+0.002 0.042+0.004 3.797£0.022
0.05+0.10+0.005 0.14240.018 0.037+:0.005 0.039%0.002 3.843+0.029
0.10" 0.197+0.013 0.047+0.005 0.0531+0.002 4.219+0.017
0.10+0.05+0.005 0.193+0.007 0.04510.007 0.055+0.007 4.293+0.025
0.10+0.10+0.005 (,190+0.015 0.046+0.015 0.056+0.011 4.132+0.033

"Data for single dose were cited from ref. 19. *No chemicals were found in control fish group.

*Each value represents mean+S.E. of 3 experiments. 'BCFs indicates 5-day bioconcentration factor.

Table 6. Concentration of chlorothalonil in fish, test water, control water and calculated BCF; exposed to the
combined treatment of chlorothaloml, BPMC and carbaryl in water

(MEAN*SE.)

Groups by spiked conc.(ppm) Fish* Test Water Control Water BCE.*
(Car+BPMC+ChD (ug/g) (ug/mi) (ug/mi} !
0.05" 0.005£0.001 0.0021+0.001 0.005+£0.001 2.187+0.234

0.05+0.05+0.005 0.005+0.001"
0.054+0.05+0.010 0.005-+0.001
0.05+0.104+0.005 0.005+0.001
0.10* 0.005+0.001
0.10+0.05+0.005 0.0104 0.001

0.10+0.10+0.005 0.010£0.001

0.002:£0.001
0.00240.001
0.002+0.001
0.002£0.001
0.003+0.001
0.003£0.001

0.005+0.002
0.005:£0.003
0.006£0.001
0.006 £0.001
0.007 £0.001
0.007+0.001

2.024£0.113
2.213£0.097
2.157%0.084
2.271+0.121
3.527+0.235
3.5321+0.184

*Data for single dose were cited from ref. 20. ¥*No chemicals were found in control fish group.

'Each value represents mean=+S.E. of 3 experiments. 'BCF; indicates 3-day bioconcentration factor.

Table 7. Concentration of chlorothalonil in fish, test water. control water and calculated BCF; exposed to the
combined treatment of chlorothalonil, BPMC and carbaryl in water

(MEAN+SE.)

Test Water
(pg/mi)

Control Water
(ug/ml)

BCF-*

Groups by spiked conc.(ppm) Fish*
(Car+BPMC+Chl) (ng/g)
0.057 0.011+0.001

0.05+0.05+0.005 0.011+0.001"
0.05+0.05+0.010 0.012+0.001
0.05+0.10+0.005 0.012+0.001
0.10* 0.012+0.001
0.10+0.05+0.005 0.016+0.001

0.10+0.10+0.005 0.0170.001

0.002+0.001
0.002+0.001
0.002+0.001
0.00220.001
0.002£0.001
0.002%0.001
0.003+0.001

0.004+0.001
0.004 +0.001
0.005+0.001
0.004£0.001
0.004 10.001
0.006+0.001
0.006£0.001

6.654+0.553
6.7121+0.332
6.457+0.214
6.694+0.194
6.597+0.177
6.977+0.025
7.013+0.077

*Data for single dose were cited from ref. 20. *No chemicals were found in control fish group.

'Each value represents mean=+S.E. of 3 experiments. *BCF; indicates 5-day bioconcentration factor.
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ppmell A8} =2ode} B A2 chlorothalonil®)
AYFE 0.005 ppmell A} BPMC#} carbaryl®] 5%
£ 0.05%} 0.05 ppm, 0.052F 0.10 ppm, 0.105} 0.05
ppm, 0.103} 0.10 ppm 22l 3 chlorothalonil®] 4
5= (.01 ppmell4 BPMC%} chlorothalonil®] %
EE 0.052F 0.05 ppm 2 Z E3HF o] 4] Z-Ho] Ay
FHEAEY AP, d2S, BCFtel 719 wisir)
+& o« 7 UTHP>0.05). Table 7% 34 BCFA
3 2w o 2743 59 BCFgke delsh 7
22 F8 MW eFAEe) AYe dizse 2
BCFzle] #9] w37l ¢l8-& & + UtHP>0.05).
3d = 5 AgeA A2 Fo] sokExE BCF
Ao od S v 7| gL Ao FarE )
Keplinger®} Deichmanne] 7194457 &
71AAEF aela Fhleo|EA RS E{E
15%-2] “gofol]l disle] ratE o|-&-8ted 100717] o)A
o] 745 FgFodsle] FAEAAE & A o
F&o] A7 vehdddn Hwste] ofedty
2z abgo] o5& Yok o] AR thA HA o
A Foke] Fpgol tha EAEAY == &
A} oha Sokebvle S AR o8 A Alkse

Table 8. Depuration rate constants of BPMC, car-
baryl and chlorothalonil in experiments us-
ing the pesticides present as a mixture

Zolel B 4 gich

m2tA], BPMC, carbaryl ® chlorothalonil®] &
5ol A, ANAFEY] - FEA T 3L 7
2= A EEASE F81e] BCFoll vla& o gko)
A wgrtE dolH ) sledc}.

3. BPMC, carbaryl 9 chlorothalonilg@ Z&504
B SM5M AJE

BPMC, carbaryl % chlorothalonil®] 964)7} wlx|
AFEE?] 1/3 FE4] 2.98(mg/D), 6.04(mg/D), 0.045
(mg/De] FE2 olF FU& &35 8 £ A3

Pesticide (BPMC+Car+Chl)(ppm) k(h™
0.05 0.019

0.05+0.05+0.005 0.019

0.05+0.05+0.010 0.018

BPMC 0.05+0.10+0.005 0.020
0.10 0.021

0.10+0.05+0.005 0.022

0.10+0.10+0.005 0.021

0.05 0.030

0.05+0.05+0.005 0.030

0.05+0.05+0.010 0.029

Carbaryl 0.10+0.05+0.005 0.029
0.10 0.032

0.05+0.10+0.005 0.030

0.10+0.10+0.005 0.031

0.005 0.003

0.05+0.05+0.005 0.004

0.05+0.10+0.005 0.003

Chlorc- 0.10+0.05+0.005 0.004
thalonil 0.10+0.10+0.005 0.003
0.010 0.004

0.05+0.05+0.010 0.004

0.32
0.27 1 b
\
\
\
\
. 0.22- \K\
<a \
\
=
e Y
£ g.174 \\
§ \\y
g \
] \
W
S o0.121{ & \\
\
\
\k
0.07 1 h
.
3
0.02 . , 1[:
0 24 48 72
Time(hr)
Fig. 2. Depuration of BPMC from the whole body of
goldfish.

g0 : BPMC+Carbaryl-+Chlorothalonil

(0.05+0.05+0.005 ppm)
® : (0.05+0.05+0.010 ppm)

O—=C 1 (0.05+0.10+0.005 ppm)

® : (0.10+0.05+0.005 ppm)

O ---0 1 (0.10+0.104+0.005 ppm)
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goldfishi= 4417k | 25 Apgaigdc) ol & ¥
Zh 52oke] LCuake] 1/300 slidshes Hoex, Ay
b= A7PRHe] ohd Abpabg o7 FAR)

4. BPMC, carbaryl 3 chlorothalonil?| HiASE
Ab(depuration rate constant)

Table 82 BPMC, carbaryl % chlorothalonil®] &
ol A] zhzhe] widEmAE A Aolr)
Carbaryl® 79 59 M&F 7247 o) Foll= F2
o] Al ] AbFake] HEIAIMIEIO R EX o)
782 (A7) =72hour& 71FLE 3lsich

0.20 4

0.151

Concenteation in lshipe,” )

Time(hr)

Fig. 3. Depuration of carbaryl from the whole body
of goldfish.
: BPMC+Carbaryl+Chlorothalonil
(0.0540.05+0.005 ppm)

Kyung-Jin Min ¢ al.

e A% o]8 A% carbaryle BPMCx} wjAd
&5 AR7E oF 154, chlorothalonil¥ ek 61 ol 4]
8l 7teF & A& ¢ 4 9l BPMCE chloro-
thalonil Bt} wiAd & b7} oF quiol|A] 6ul 7hek &
2 & ¢ 4 2ok Fig. 2, Fig. 3 % Fig. 4-— BP-
MC, carbaryl® chlorothalonil®] A< CARE -
3t7) $iste] Zzhe] Aldpwolr 2447, 48’*17\1’,
72770 widEg e AgANE oo R FA3 A
o]}, Fig. 2014 BPMC2] ©E-%of 4] 9 E3H5ed 4]
5 T2A17F o] 3ol = # 2 FRe] A2 BPMCE
9] oF 1/37}ek wiAd =gl o, Fig. 39] carbaryl?

0.018

0.016 A X

0.014 4 \

0.0124 3_
[ 2

Concentration in fish(ug,/ ¢ )

0.008-1 i
0 24 48 72
Time(hr)

Fig. 4. Depuration of chlorothalonil from the whole

body of goldfish.
o0 : BPMC+Carbaryl+Chlorothalonil
(0.05+0.05+0.005 ppm)

2 (0.05+0.05+0.010 ppm)
1 (0.05+0.10+0.005 ppm)
£ (0.1040.05+0.005 ppm)
> 1 (0.1040.104+0.005 ppm)

@9 : (0.05+0.05+0.010 ppm)
O———0 1 (0.05+0.10+0.005 ppm)
®-——-® : (0.10+0.05+0.005 ppm)
O ---C 1 (0.10+0.10+0.005 ppm)
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S 7 Aol detx 72417F o] 3= 909014

Adxlel g 0,02 pgoldrt By wE 452 B
A=gde}. Fig. 49] chlorothalonil®] 7% 72417k ¢}
Folle el BPMC ¥ carbarylirh ol -2l
25%A . vlAd gl gl e},

ol#l AznbES 43| B9 chlorothalonil®| ¥iAd
4% BPMC ¥ carbarylel Fxob #Alglel
chlorothalonil®] Xl 9]&3s}l= 7 gko] gled A
ZHFAdo| F e ® FA 5, BPMC ¥ carbaryl®
chlorothalonil®} FXollE & oF3k4 whx| o7 ul
A=l Aoz Algxct ol¥l Aake, B AlFo)
0.005~0.1 ppmell 4] A= Flo]7] afFol, o] A
F& sEollMe Al AEge] Absiabgo] dolulx|
o2 AR g A}

Iv. & =

Carassius auratus(goldfish) S ©]8-3}%3 carba-
mateA] F2F2! BPMC ¥ carbaryl®t #71%44A4
2fel chiorothalonil z47b E3F5odsie] 5w
(BPMC+-carbaryl+chlorothalonil ; 0.05 ppm+0.05
ppm+0.005 ppm, 0.05 ppm+0.05 ppm+0.010
ppm, 0.05 ppm+0.10 ppm+0.005 ppm, 0.10 ppm+
0.05 ppm+0.005 ppm, 0.10 ppm+0.10 ppm+0.005
ppm), E27|7H(3d ¥ 59), A FHo] Fxojy
FEmists 2slglow ol e AEFHAS
(BCF)& AtEsta o] wid<4 e Ar4(depurat-
ion rate constant)& -“-alsick FEolel Ape
BPMC, carbaryl % chlorothalonil %482 n-hex-
ane¥} acetonitrile ©]-g3lod FEF3Pew GC-
ECDE ol&sle] Aaksldct. 1 ZAvh= ob23) 3l

BPMC, carbaryl ¥ chlorothalonil®] #3534
Z+ 7 AlgEE 0.05 ppm+0.05 ppm+0.005 ppm,
0.05 ppm+0.05 ppm+0.010 ppm, 0.05 ppm+0.10
ppm+0.005 ppm, 0.10 ppm+0.05 ppm+0.005
ppm, 0.10 ppm+0.10 ppm+0.005 ppmell+] BP-
MC9 729 BCF. 4.163, 4.011, 4.122, 4.750,
4.84201%13L, BCFs= 3.465, 3.270, 3.472, 3.162,
4.227, 4.157°1%}. Carbaryl®l - ¢} £Ug
Ald el BCF.&= 4.583, 4.642, 4.571, 3.637,
3.52901%1 5. BCFs¥ 3.932, 3.797, 3.843, 4.2¢93,
4.1320}<dck. Chlorothalonil®] %% ¢le} g 4
dExxols BCFa= 2.024, 3.532, 2.213, 2.157,
2.271¢190 3 BCF:& 6.712, 7.013, 6.457, 6.694,

6.597°1%1 k.

BPMC, Carbaryl ¥ chlorothalonil®] &§H5of A]
BPMC2] 7% AH¥FE 0.05 ppm+0.05 ppm+
0.005 ppm, 0.05 ppm+(1.05 ppm+0.010 ppm, 0.05
ppm+0.10 ppm+0.005 ppm, 0.10 ppm+0.05
ppm+0.005 ppm, 0.10 ppm=+0.10 ppm+0.005
ppmell4 BPMC®] el d <%= A4(depuration rate
constant) ¥ 717} 0.019, 0.018, 0.020, 0.022, 0.021
o9 7, carbaryl®] 745 $le} & AdE Tl )
A& Ak 247 0,030, 0.029, 0,030, 0.029, 0.031
olgl 2w, chlorothalonil®] 7% ¢} 22 A3F
Soll A whd A= Zb7E 0.004, 0.004, 0.003,
0.004, 0.003¢]11t}, =, carbaryl BPMCXc} s
A4 A7) oF 1,541, chlorothalonil 2.k 68l
A oge) rlek w2 S o $ glen, BPMCE
chlorothalonil Bt} slAd S E A7} oF 4ufol 4] 6ull
vted & A8 o 4 ol

olAte] Aztell 4] BPMC, carbaryl 2 chloroth-
alonil®] EgHFoIA] AR7|2tel] upE FEof A
FAHY AP Fo 5 9 BCFat2 w5500
vlste] & Wslrt gigdek o152 A F =} 0.005

BPMC, Carbaryl % chlorothalonile] F&slelx
Zhzkol widel MR FodEtR]  dgken], E3
chlorothalonil-> BPMC#2} carbaryl®t} zhzh wjad
5571 1/8 % 1/6 o174 =24 2 sdet.

w2bA] chlorothalonil, BPMC, carbaryl®] #°.8
AW FAde] F oz S

FEF e A AR sled® Zhzbe) BCF
o} i &2 7 A¥seke] AAle) Frof o &3

ohE ARl e A g 1o FHun)
AR 2

o] &2 19954 = ghaghel Al kel g A
of el 2] sbo] od FE|g)on] o]of ZFAt= L)
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