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Fig. 1.

The layout of test plot.

Fig. 2. The layout of cages.
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Fig 3. The layout of serveral cages in test plot.

Fig 4. The shade and bird net for test plot in rice paddy.



134 whel] M - FAE - AN - A9 - AR - A

Florisil 10 g& n-hexaned o]&3lod £ 2zl
chromatography-& column(Z¢] 60X3x7 15 cm)< 50
mL®] nhexane© 2 A H 3} n-hexanee) 91 A AL
A& 3 mLE column At st Eejwlgcl o]
columnel| n-hexane : ethyl acetate(95:5, vfv) 40 mLZ
2 W2y, 80mLe] 5o EFLu|2 A EoF A
B 4Ssiddon, sdsss]2 At 5’—%@ *5
mLe| n- hexane°ﬂ 433}e] GLC-NPDZ #43}9]t}.

EUE momEY A

E9F AlZ 50 gol| acetone 100 mL¢} 20 mL2] 02N
NHCIZ Zhslo] 147 AR F 4 olgeha
acetone 50 mL2 Hlo] ozfoisl gtz o] A& 1,000
mL FHedFol 744 50 mL 3PP, Z2HS
450 mLE 7}3HE 50 mL9] dichlorometane .2 23] -
#jgt & L4 sodium sulfateZE EA|A 4—-‘%—3— A
7stsict o] dg sl FEUIE A w5 @ %3
mL n-hexaneol] £33t & AAL A8z A43)g)
n-Hexanes ©|83}o] Florisil 10 g& 44 23
chromatography-§ column(o] 60x27% 1.5 cm)2 50
mLe} n-hexane 2 A 43 X n-hexaneol] Q1 AA)
4 AE 3 mL& columni}i-o] 7}sle] Eam gt

o} columnol] n-hexane : ethyl acetate(95:5, vjv) 40
mLE Z Wlel, 80 mle) AT EPEE A3
ook ZAjnr .o 5}0:10:4 o] Lolg _-g]z—} =z 7]

o 1 T el = o

2MB0| J=8
ofelu] slAl, ohal siAl, —‘%E}iie dAE =2

o} £2900 244 0134 1 ppm 5 oﬂxa 4o 54
& A= ¥ 5¢

85% ojtez &

ule} 2ol
68 ~70, 183 DO=
AR F A 7

A8 T AR 3':]-7:1 ZAL % 694 R
2L 267 ~ 268 C, pHe
70~72 mgLo]siem,

EL R

&7&_% X 7oA HE uie}l Zo] 3 diy] 2T
32 1.6C, 78S 031 mm, 28] 7 Iz 87
+ 3 ]7} 01314(2001 7]/\1-2-]) /\]zﬂi;dq ESF E

Table 1. GLC conditions for the analysis of the pesti-
cides used

- Instrument : HP-5890 [Plus Gas Chromatograph
with HP-7673 autosampler

- Detector : Nirogen phosphorus detector(NPD)
- Column : SPB-5(30 mL.X0.32 mm ID.X
0.25 pm film thickness)
- Temp.(C) : Column:175, injector.:230, Detector.:250
- Flow rate : Carrier(N;):10, H; :3.5, Air :110
(ml/min)
- Inet : Split mode .

- Split ratio : 20:1
- Injection : 2uL
volume
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Table 2. Acute toxicity of pesticides to loach

Pesticide Concentration (mg/L) ILCsp (48h, mg/L)
Iprobenfos GR 13, 14, 15, 16, 17 (15'51636‘9)3)
Diazinon GR 005, 0.1, 0.2, 04, 0.6 0.15

o T e 0.14~027)
Butachlor GR 0.6, 0.7, 09, 1.1, 1.3 089
P T (0.81~0.98)

95% confidence limits
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Table 3. The cumulative mortality on loach using different types of cage

Cumulative mortality(%)

Cage
1d 2d 3d 4d 5d 6d 7d
A 30 50 85 100 100 100 100
B 30 70 100 100 100 100 100
C 10 15 20 20 25 35 40

Table 4. The cumulative mortality on loach with shading

Cumulative mortality(%)

Cage 1d 2d 3d ad 5d 6d 7d
A 20 25 30 40 40 40 40
B 20 35 55 60 60 60 60
C 0 0 0 0 0 0 0
Table 5. Recovery of pesticides in water and sediment ( unit : %)
Pesticide Sediment Water
0.1 ppm 1 ppm 0.1 ppm 1 ppm
Iprobenfos 85.4+0.18" 89.2+0.15 96.210.11 99.2+0.17
Diazinon 90.2+0.23 95.2+0.20 95.4%0.20 9841025
Butachlor 88.2+0.29 90.2+0.20 95.2+0.17 100.2+0.20
* Average + SE
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Table 6. The changes of temperature, pH, and DO in paddy water during the 7days of experiment

Pesticide Temp.(C) pH DO (mg/L)
Iprobenfos 267 = 0.59Y 6.8 = 026 70 = 029
Diazinon 267 £ 062 69 * 031 72 + 011
Butachlor 268 + 0.75 6.7 £ 0.34 7.1 = 043
Control 267 £ 0.64 70 = 0.15 70 = 025
“ Average + SE
Table 7. Meteorological Data in field
Days after application
Factor
1 2 3 4 5 6 7
) Max. 30.3 30.2 345 339 323 316 3238
Air Temp.(C) )
Min. 23.6 229 224 240 23.0 224 222
Sunshine(hr) 7 04 10.5 12.0 10.1 9.5 10.6
Precipitation (mm) 0.7 0.6 0 0 0 0 0
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Fig. 5. Mortality and concentration of iprobenfos in

paddy water and soil in field test.
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Table 8. Physicochemical properties of paddy in situ
Soil class H CEC Exchangeable cation Salt Organic Phosphorus
P (me/100g) (me/100g) (%)  matter(%) (ppm)
) Ca Mg Na K
silt loam 7.12 10.91 02 0.74 1.83
2.57 4.11 488 1.01
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Fig. 6. Mortality and concentraion of diazinon in paddy

water and soil in field test.
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water and soil in field test.
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Toxicological effects of pesticides on loach in rice paddy

Yeon-Ki Park*, Kyeong-Hoon Park, Jin-Bok Joo, Kee-Sung Kyung, Byung-Seok Kim, Jin-Sup Shin, Gap-Hee
Ryu, Chul-han Bae and Kyu-Seung Lee (National Institute of Agricultural Science & Technology, RDA, 441-707,
Suwon, Korea and IDepartment of Agricutural Chemistry, Chungnam National University Taejon, 305-764, Korea)

Abstract : A toxicological study of the pesticides for rice paddy to loach was conducted with iprobenfos 17%
GR, diazinon 3% GR, and butachlor 5% GR to establish the field test method and their toxicological effects on
loach under the actual field conditions. The type C of cage was more effective in the sense of a little stress
from the cage. The nets for shading and for preventing the birds were necessary to maintain the water
temperature and to prevent the predators. The cumulative mortality of loach exposed to iprobenfos 17% GR ,
diazinon 3% GR and butachlor 5% GR were 10, 55 and 22%, respectively, during 7 days of exposure. The
averaged concentration of the pesticides in paddy water 2 days after application were 1.67, 0.22 and 0.26 mg/L,
and mortalities were 7, 50 and 17%, respectively, representing the similar results with acute toxicity (48h-LCso).
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