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Defra, 2007
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() () () ()
4.4 ¢ 100 =< D/0.022
x<
15¢
449 D/0.022
A>x<B>=<C
6.8¢ > D/0.022
3.0 5cm D/0.022
mL
1)
100
(A)
23 100
4.4¢
(B)
100 1.0
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©

1 ha
1 kg-a.i.
RUD 7.33
mg/(kg-a.i./ha) kg-diet
90%tile
RUD
[mg/kg-diet]
RUD [mg/( kg-a.i./ha) kg-diet]
=< 1 ha ( )[kg-a.i./ha]
>
2
1 2 3 4 5 6 7 8 oo

1.0 1.4 1.6 1.8 1.9 1.9 1.9 1.9 2.0

( ) European Food Safety Authority; Guidance Document on Risk Assessment for Birds & Mammals on request from EFSA
7 7

(D)

[mg] (D)

[kg-diet](A)
> (B)
> [mg/kg-diet](C)
4.4[g] /1,000 < 1.0 =

(2)
100

(A)
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23

15¢g
(B)
100 1.0
(®)
14
1 ha
1 kg-a.i.
RUD 1.63 mg/(kg-a.i./ha) kg-diet
90%tile
RUD
[mg/kg-diet]
RUD [mg/( kg-a.i./ha) kg-diet]
> 1ha [kg-a.i./ha]
x<
(D)
[mg] (D)
[kg-diet](A)
> (B)
> [mg/kg-diet](C)
15[g] /1,000 < 1.0 <
3) ( )
100
(A)

23

14



100

100
4.4 ¢
(B)
1.0
(©)

(D)

x
x

[mg] (D)
[kg-diet](A)
(B)
[mg/kg-diet](C)
4.4[g]/1,000 < 1.0 =

(4)

100

(A)

23 100

6.8 9

(B)

15




65

100
100

14
2

1

b)

10

16



(©)

90 tile 2.19 3
1.7
12
1 ha 1 kg-a.i.
RUD
2.19 mg/(kg-a.i./ha) kg-diet
RUD
[mg/kg-diet]
RUD [mg/( kg-a.i./ha) kg-diet]
> 1ha [kg-a.i./ha]
3
0.5 15
[ma]
[kg-diet](A)

> (B)

> [mg/kg-diet] (C)

(B)
> [mg/kg-diet] (C)
6.8 [g] /1,000 < 0.14 =
0.21x<

(5)
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1)

(A)

23 100
100
3.0mL
(B)
100 1.0
(©)
scm
[ma/L]
1 ha ( )[kg-a.i./ha]><108[mg/kg]
0.05[m]><100[m]><100[m] ><103[L/m3]
1 ha ( )[kg-a.i./ha]
0.5
(D)
[ma] (D)
[kal(A)
> (B)
> [ma/L] (C)

3.0 [mL] /1,000 [mL/kg] < 1.0 >

18




[mg/kg-diet]

[mg/kg-diet]

(1/2 /IDT50
DTso
10
(2)
7
[mg/kg-diet]
[mg/kg-diet]
(1/2 /IDT50
DTso
10
3)
(4)

19




[mg/kg-diet]

[mg/kg ]

(5)

229 1966

[mg/kg] [mg] 0.022 [kg]
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LDso

Colinus virginianus (Coturnix japonica)
Anas platyrhynchos platyrhynchos

12 11 24 12 8147
2010 7 OECD
TG223 Avian Acute Oral Toxicity Test

EU
EFSA, 2007

14 88

EPA 712-C-96-139 April 1996
Ecological Effects Test Guidelines OPPTS 850.2100 Avian Acute Oral
Toxicity Test “Public Draft” 2010 7
OECD TG223 Avian Acute Oral Toxicity Test
OECD
13

21



LDso

2
1 2 LDso
EPA LDso
20 100 1000 g LDso
14
Adj. LDso = LDso™ (AW/TW)* - D
AW: (20 100 1000 g)
W ( 178 g 1,580 g)
X P. Minaue 1.151
229
EPA LDso
22
EU
EU LDso
10 1
10 1
10
1 LDso
EU LDso

22




LDso

EU
Toxicity Exposure Ratio TER
TER
10
LDso 10 1
TER = /
EU
LDsg 2
2 10 10
EPA
RQ Risk Quotient
LDso EU
EPA
EU 14
TER
10
Adj. LDsg 22

22

Adj. LDso = LDso*(AW/TW)* -

23




AW =22 g
™
( 120 gV 178 g2 1,580 g?)
X =1.151 (P. Minaue )
1) ( () (1989))  10-66
2) EPA
2 1
3
4
TER
TER
10 TER 10
TER 10

10

24



TER

TER

TER

TER

TER

(1)

(2)
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3)

(1)

26




(2)

®3)

(4)
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5 LDso
LDso
LDso(mg/kg ) D | LDso 2)
3.9 1.0
2.6 0.7
5.3 1.3
2.4 0.6
7.3 1.9
4.4 1.1
14 0.4
1) 4 22 LD so
2) 0.7 mm 3 mm 15g/cm3 5
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Newton, 1. (1998) Population limitation in birds. Academic Press, London. 597 pp.
(2004) 15
( ) 119pp.

Defra(Department for Environment, Food & Rural Affairs) (2007) Improved estimates of
food and water intake for risk assessment: Research Project Final Report, Project
code PS2330

EFSA (European Food Safety Authority) (2007) Opinion of the Scientific Panel on Plant
protection products and their Residues on a request from the Commission related
to the revision of Annexes Il and 111 to Council Directive 91/414/EEC concerning
the placing of plant protection products on the market - Ecotoxicological studies.
07 March 2007. The EFSA Journal 461: 1-44.

EFSA (European Food Safety Authority) (2009) Guidance Document on Risk Assessment
for Birds & Mammals on request from EFSA. EFSA Journal. 7(12): 1438. [139
pp.] Available online: www.efsa.europa.eu

(1966) . , . 413pp.

Minaeu, P.; B.T. Collins and A. Baril. (1996) On the Use of Scaling Factors to Improve
Interspecies Extrapolation of Acute Toxicity in Birds. Regulatory Toxicology and
Pharmacology. 24: 24-29.

(1989) 2 . . 323pp.
(2011) 2011 . . 720pp.
. ( 12 11 24 12 8147
)

-( 12 11 24 12
8147
[ ]

a.i.. active ingredient

DTso Disappearance time 50 %

EFSA | European Food Safety Authority

EPA (United States) Environmental (
Protection Agency

LDso Lethal dose 50%

OECD | Organisation for Economic
Co-operation and Development

RQ Risk Quotient
LDso

RUD Residue unit dose

TER Toxicity-exposure-ratio
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Newton(1998)

Pesticide Use Location Species affected (and corpses found) Source
Organochlorines
DDD Against Gnats Chaoborus (California)  Western Grebes Aechmophorus
astictopus occidentalis (100)
Aldrin Rice seed treatment (Texas) Fulvous Whistling Duck Dendrocygna
against Rice Water Weevil bicolor and other waterbirds,
Lissorhoptrus oryzophilus shorebirds and songbirds (192)
Aldrin Rice seed treatment (Texas) Snow Geese Anser caerulescens (112)

against Rice Water Weevil
Lissorhoptrus oryzophilus

Aldrin and Dieldrin

Seed-treatment (mainly
wheat), against various
insect pests

Seed-eaters, including finches, pigeons
and game birds (many thousands)

Endrin Against voles California Quail Lophortyx
(Washington) californicus, raptors and others (194)
Sodium Against water snails Snail Kites Rostrhamus sociabifis (50).
pentachlorophenate  Pomacea glauca also egrets, herons, jacanas
Toxaphene Against goldfish (Big Bear Fish-eaters (ducks. terns, gulls, grebes,
Lake. pelicans)
California)
Organophosphates
Azodrin(Monocrotop  Against Voles Raptors (400)
hos) in alfalfa
Azodrin Against grasshoppers Swainson's Hawks Buteo swainsoni
(Monocrotophos) (5000)
Carbophenothion Seed-treatment (cereals) Various goose species (several 100s)
Fenthion Against mosquito larvae (North 453 warblers
Dakota)
Fensulfothion Against pasture pests Mainly White-backed Magpie
Gymnorhina tibicen, Black-backed
Gull Larus dominicanus and Harrier
Hawk Circus approximans (394)
Parathion Against aphids on cole Various species
crops
Parathion Against cotton pests (Texas) Laughing Gulls Larus atricilla (216)
Phosphamidon Against Spruce Budworm (New An estimated three million songbirds
Choristoneura fumiferana Brunswick) killed in New Brunswick in 1975
Carbamates
Carbofuran Rape seed treatment Many thousands of Lapland Longspurs
(granular application) (Saskatchewan)  Calcarius lapponicus killed
Against turnip seed pests (British Many thousands of Green-winged Teal
Columbia) Anas crecca killed
Against alfalfa pests (California)  American Wigeon Anas americanus
(2450)
Against alfalfa pests (Oklahoma) Canada Geese Branta canadensis (500)
Hunt, E.G. and A.l. Bischoff. 1960. Inimical effects on wildlife of periodic DDD applications to Clear Lake.

California Fish and Game 46: 91-106.

Flickinger E. L. & King K. A. (1972) Some effects of aldrin-treaterd rice on Gulf Coast wildlife. J. Wildl.
Manage. 36: 706-727.

Flickinger E. L.. (1979) Effects of aldrin exposure on snow geese in Texas rice fields. J. Wildl. Manage. 43:
94-101

Cramp, S., Condor, P. J., & Ash, J. (1962) Deaths of the birds and mammals from toxic chemicals. Second
Report of the Joint Committee of the British Trust for Omithology, the Royal Society for the Protection of
Birds and the Game Research Association.

Blus L. J., Henny, C. J., & Grove, R. A. (1989) Rise and fall of endrin usage in Washington State fruit
orchards: effects on wildlife. Environ. Pollut. 60: 331-349.

Vermeer K, Risebrough R. W., Spaans A. L., & Reynolds L. M. (1974) Pesticide effects on fishes and birds
in rice fields of Surinam, South America. Environ. Pollut. 7: 217-236.

Rudd, R. L. (1964) Pesticides and the living landscape. University of Wisconsin Press. Madison.
Mendelssohn, H. & Paz, U. (1977) Mass mortality of birds of prey caused by Azodrin, an
organophosphorus insecticide. Biological Conservation. 11(3): 163-170

Goldstein, M.L., B. Woodbridge, M.E. Zaccagnini, and S.B. Canavelli. (1996) An assessment of mortality of
Swainson's Hawks on wintering grounds in Argentina. Journal of Raptor Research 30:106-107.
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Stanley, P.l. & Bunyan, P. J. (1979) Hazards to wintering geese and other wildlife from the use of dieldrin,
chlorfenvinphos and carbophenothion as wheat seed treatments. Proc. R. Soc. Lond. B. 205: 31-45.

Seabloom R. W., Pearson, G. L., Oring, L. W. & Reilly, J. R. (1973) An incident of fenthion mosquito control
and subsequent avian mortality. J. Wildl. Dis. 9:18-20.

Mills, J. A. (1973) Some observations on the effects of field applications of fensulfothion and parathion on
bird and mammal populations. Proc. New Zealand Ecol. Soc. 20: 65-71.

Cramp, S. (1973) The effects of pesticides on British wildlife. Brit. Vet. J. 129: 315-323.

White, D.H., King, K. A., Mitchell, C.A., Hill, E.F. & Lamont T. G. (1979) Parathion causes secondary
poisoning in a laughing gull breeding colony. Bull. Environ. Contam. Toxicol. 23: 281-284.

Pearce, P. A., and Peakall, D. B. (1977) The impact of fenitrothion on bird populations in New Brunswick.
In Roberts, J. R., Greenhalgh, R., and Marshall, W. K. (Eds.) Fenitrothion: The Long-term Effects of Its
Use in Forest Ecosystems. ACSCEQ Document NRCC 16073, pp. 299-306. National Research Council of
Canada, Ottawa.

Mineau, P. (1993) The hazard of carbofuran to birds and other vertebrate wildlife. Environment Canada,
Canadian Wildlife Service, Wildlife Toxicology Section, Ottawa. Technical Report. No. 177.

Newton, 1. (1998) Population limitation in birds. Academic Press, London. 597 pp.
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14 15 22
(1 /Kg)
1990 H12 28/30 ND** 230
PCP) 10/10 21 89
34/44 ND**-61
H13 26/26 0.34 4
0/13 ND**
H14 10/10 0.8 35
0/8 ND**
0/12 ND**
H15 0/2 ND**
H16 0/4 ND**
2,4 H12 0/30 ND**
96.9t 0/10 ND**
0/44 ND**
H10 0/31 ND**
198.8t H12 0/30 ND**
0/10 ND**
0/44 ND**
H18 0/10 ND**
CAT H10 0/31 ND**
10t
1971 H10 70/202, aND**-43
HCH 197/202, BND**-103
28/172,5/137  |yND**-11 SND**-5
HCH 60/70 |ND**-53
H10 0/32 7/32 aND** BND**-10
0/32 0/32 yND**  SND**
7/32 ND**-10
0/26 25/26 aND** BND**-35
0/26 0/26 YND**  SND**
25/26 |ND**-35
0/5 1/5 aND** [BND**-3
0/5 0/5 YND**  SND**
1/5 ND**-3
0/30 26/30 alND** [BND**-297
0/30 0/30 yND**  SND**
26/30 |ND**-297
H12 12/30 24/30 |aND**-1.6 BND**-35
3/30 0/30 yND**-0.25 SND**
30/30 [0.54-36
49/90 87/90 |aND**-3.1 BND**-85
49/90 3/90 yND**-5 SND**-0.64
6/44 37/44 aND**-0.96 [BND**-140
2/44 0/44 YND**-0.29 SND**
0/6 6/6 aND** [338-110
0/6 0/6 yND** SND**
H13 3/26 26/26 aND**-0.62 [36.3-140
0/30 0/30 yYND**  SND**
0/15 13/15 alND** [BND**-180
0/15 0/15 yND** SND**
0/4, 414, aND** [37.8-44
0/4 0/4 yND**  SND**
H14 0/1 0/1 0/1 |aND** BND** vyND**
0/1 11 0/1 |aND** (8.2 yND**

10/10 10/10
10/10

©0.05-0.25 [30.47-6.1
v0.012-0.12
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(17K

1971 H14 8/8 8/8 «0.02-0.24 [(31.1-7.6
HCH 8/8 y0.014-0.07
12/12 12/12 a0.027-0.15 [30.45-3.5,
12/12 v0.05-0.19
H15 10/10, 10/10, 0.030-0.23,31.8-5.9
10/10, 10/10 y0.0037-0.04
>0.012-0.031
H16 10/10, 10/10, a0.058-1.6,31.1-4.8
10/10, 10/10 ytr (0.011)-1.2
>0.0064-0.26
H17 10/10, 10/10, «0.067-0.085,(30.93-6.0
10/10, 10/10 y0.0096-0.032
>0.010-0.030
H18 10/10, 10/10, «0.055-0.10,31.1-4.2
10/10, 10/10 y0.008-0.029
S0.009-0.021
H19 10/10, 10/10, «0.043-0.21,31.4-3.2
10/10, 10/10 ytr (0.008)-0.14
>0.004-0.022
H20 10/10, 10/10, 0.032-0.061,31.3-5.6
10/10, 10/10 ytr (0.005)-0.019
Str (0.003)-0.009
H21 10/10, 10/10, «0.034-0.056,(30.87-4.2
10/10, 10/10 ytr (0.006)-0.021
Str (0.003)-0.009
H22 212, 212, a0.16-0.43,[30.91-2.8
212,212 y0.004-0.023
>0.011-0.013
NAC H12 0/30 ND**
59.2 t 0/10 ND**
0/44 ND**
1968 H10 20/185 trans ND**-2
56/185 cis ND**-21
89/155 ND**-676
H10 0/32 0/32 transND**  cisSND**
9/26 23/26 transND**-13
CisND**-119
0/5 0/5 transND**  cisND**
1/30 7/30 transND**-5  cisND**-74
H12 0/30 9/30 transND**  cisND**-0.79
50/90 68/90 transND**-55  cisND**-39
37/44 33/44 transND**-57  cisND**-64
6/6 6/6 trans11-130 cis0.2-11
H13 2/26 5/26 transND**-12
CisND**-1.1
9/15 1/15 transND**-360
cisND**-30
4/4 0/4 trans2.5-15  cisND**
H14 1/1 01 trans0.47  cisND**
11 11 transl5 cisl.5
10/10 trans0.0077-0.15
10/10 €is0.018-0.89
8/8 8/8 trans0.76-3.6  cis5.2-13
10/12 12/12 transND**-0.05
€is0.013-0.06
H15 10/10 trans tr (0.0059)-0.027
10/10 cis0.0068-0.37
H16 10/10 trans ND**-tr (0.026)
10/10 cis tr (0.0058)-0.24
H17 5/10 trans tr (0.0045)-0.030
10/10 cis tr (0.0058)-0.34
H18 10/10 trans tr (0.003)-0.017
10/10 cis 0.005-0.25
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(17K

1968 H19 10/10 trans tr (0.003)-0.019
10/10 cis tr (0.004)-0.23
H20 7/10 trans ND**-0.027
10/10 cis tr (0.003)-0.28
H21 7/10 trans tr (0.003)-0.013
10/10 cis 0.004-0.13
H22 2/2 trans tr (0.002)-0.010
22 cis 0.004-0.18
H10 105/185 ND**-79
) H10 9/32 ND**-11
26/26 3-80
2/5 ND**-4
27/30 ND**-510
H12 28/30 ND**-6.5
89/90 ND**-190
44/44 1.1-260
6/6 62-280
H13 26/26 1.9-62
5/15 ND**-650
1/4 ND**-31
H14 11 0.72
1/1 78
10/10 1.9-21
8/8 3.8-18
12/12 1.4-12
H15 10/10 0.61-1.3
H16 10/10 0.32-0.73
H17 10/10 0.39-0.86
H18 10/10 0.27-0.72
H19 10/10 0.29-0.74
H20 10/10 0.29-0.96
H21 10/10 0.19-0.54
H22 2/2 0.32-0.51
DDT 1971 H10 19/192 0,p'ND**-22
85/222 p.p'ND**-43
DDT135/135 | 10-700
H10 0/19, 0/19 0,p'ND** p,p'ND**
0/12, 2112 0,p'ND** p,p'ND**-93
217, 417 0,p'ND**-9 p,p'ND**-67
1/100,14/100  |o0,p'ND**-3 p,p'ND**-33
0/32 1/32 0,p'ND**  p,p'ND**-2
0/26 16/26 0,p’'ND** p,p'ND**-8
0/5 2/5 0,p’'ND** p,p'ND**-6
0/30 3/30 0,p'ND** p,p'ND**-4
H12 0/30 22/30 0,p'ND** p,p'ND**-1.8
1/90 67/90 0,p'ND**-0.16 p,p'ND**-17
15/44 31/44 |o,p'ND**-6.8 p,p'ND**-59
0/6 5/6 0,p’'ND** p,p'ND**-18
H13 0/26 1/26 0,p'ND** p,p'ND**-2.1
0/15 0/15 0,p'ND**  p,p'ND**
0/4 1/4 0,p'ND** p,p'ND**-7.5
H14 0/1 0/1 0,p’'ND** p,p'ND**
0/1 0/1 0,p’'ND** p,p'ND**
4/10 10/10 0,p'ND**-0.06
p,p'0.012-1.1
8/8 8/8 0,p'0.07-0.32 p,p'0.36-1.6
0/12 12/12 0,p'ND** p,p'0.029-0.71
H15 10/10 0,p'0.0083-0.058
10/10 p,p'0.18-1.4
H16 10/10 o,p'tr (0.0009)-0.043
10/10 p,p'0.16-0.70
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(17K

DDT 1971 H17 10/10 0,p'0.0034-0.024
10/10 p,p'0.18-0.90
H18 10/10 0,p'0.003-0.12
10/10 p,p'0.11-1.8
H19 10/10 o,p'tr (0.002)-0.026
10/10 p,p'0.16-1.9
H20 8/10 0,p'ND**-0.016
10/10 p,p'0.056-0.27
H21 10/10 o,p' tr (0.0014)-0.012
10/10 p,p'0.085-2.9
H22 0/2 0,p'ND**
1/2 p,p'ND**-0.015
(DDE) DDT H10 19/192 0,p'ND**-2 p,p'7-1100
222/222
H10 0/30 30/30 0,p'ND** p,p'12-5940
0/32 17/32 0,p'ND**  p,p'ND**-10
0/26 26/26 0,p'ND** p,p'5.0-230
0/5 5/5 0,p'ND** p,p'15-34
H12 0/30 30/30 0,p'ND** p,p'4.2-50
0/90 90/90 0,p'ND** p,p'130-12000
6/44 44/44 0,p'ND**-2.4 p,p'3.7-5900
0/6 6/6 0,p'ND** p,p'350-5400
H13 0/26 26/26 0,p'ND** p,p'13-16000
0/15 14/15 0,p'ND** p,p'ND**-3500
0/4 4/4 0,p'ND** p,p'63-620
H14 0/1 1/1 0,p'ND** p,p'25
0/1 1/1 0,p'ND** p,p'33
10/10 10/10 |0,p'0.013-0.10 p,p'34-620
8/8 8/8 0,p'0.24-0.94 p,p'40-180
1/12 12/12 0,p'ND**-0.022 p,p'7.9-80
H15 9/10 0,p'ND**-0.0042
10/10 p,p'18-240
H16 5/10 0,p'ND**-0.0037
10/10 p,p'6.8-200
H17 7/10 0,p'ND**-tr (0.0029)
10/10 p,p'7.1-300
H18 10/10 o,p'tr (0.001)-0.003
10/10 p,p'5.9-160
H19 6/10 0,p'ND**-0.0028
10/10 p,p'6.7-320
H20 5/10 0,p'ND**-0.003
10/10 p,p'7.5-160
H21 6/10 0,p'ND**-tr (0.002)
10/10 p,p'4.3-220
H22 1/2 0,p'ND**-tr (0.0037)
212 p,p'6.3-160
(DDD) DDT H10 8/192 121/222 | 0,p'ND**-31 p,p'ND**-99
H10 0/32 1/32 0,p'ND**  p,p'ND**-3
0/26 23/26 0,p'ND** p,p'ND**-18
0/5 5/5 0,p'ND** p,p'3-8
0/30 15/30 0,p'ND** p,p'ND**-82
H12 0/30 1/30 0,p'ND** p,p'ND**-0.16
3/90 60/90 0,p'ND**-0.85 p,p'ND**-22
10/44 34/44 | o,p'ND**-9.3 p,p'ND**-1700
0/6 6/6 0,p'ND** p,p'0.85-17
H13 0/26 3/26 0,p'ND** p,p'ND**-2.7
0/15 1/15 0,p'ND**  p,p'ND**-30
0/4 0/4 0,p'ND** p,p'ND**
H14 0/1 0/1 0,p'ND** p,p'ND**
0/1 11 0,p'ND** p,p'0.58
5/10 10/10 0,p'ND**-0.04 p,p'0.07-1.5
8/8 8/8 0,p'0.07-1.8 p,p'4.4-23
0/12 12/12 0,p'ND** p,p'0.39-13
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(SIWA)

(DDD) DDT H15 10/10 o,p'tr (0.008)-0.023
10/10 p,p'0.11-3.9
H16 10/10 o,p'tr (0.005)-0.036
9/10 p,p'0.052-1.4
H17 10/10 0,p'ND**-0.025
10/10 p,p'0.045-1.4
H18 10/10 0,p'0.0047-0.0097
10/10 p,p'0.055-1.8
H19 10/10 0,p'0.005-0.010
10/10 p,p'0.070-2.3
H20 10/10 o,p'tr (0.002)-0.014
10/10 p,p'0.035-1.1
H21 10/10 0,p'0.003-0.013
10/10 p,p'0.031-3.4
H22 2/2 0,p'0.0036-0.011
2/2 p,p'0.12-1.6
1975 H10 1/127 ND**-2
H14 0/10 ND**
H15 0/10 ND**
H16 0/10 ND**
H17 0/10 ND**
H18 0/10 ND**
H19 0/10 ND**
H20 0/10 ND**
H21 0/10 ND**
1975 H10 0/127 ND**
H14 7/10 ND**-0.099
H15 10/10 0.005-0.096
H16 5/10 ND**-0.062
H17 7/10 ND**-0.064
H18 10/10 tr (0.004)-0.057
H19 9/10 ND**-0.055
H20 5/10 ND**-0.083
H21 10/10 ND**-0.043
1975 H10 123/202 ND**-124
H10 1/32 ND**-3
24/26 ND**-124
0/5 ND**
20/30 ND**-506
H12 10/30 ND**-6.1
10/10 14-41
33/44 ND**-340
H13 0/26 ND**
1/13 ND**-200
H14 10/10 0.79-14
8/8 3.7-12
12/12 1.1-6.8
H15 10/10 0.79-2.2
H16 10/10 0.37-0.96
H17 10/10 0.50-1.8
H18 10/10 0.44-1.3
H19 10/10 0.56-0.91
H20 10/10 0.26-1.3
H21 10/10 0.33-0.89
1975 H10 0/32 ND**
0/26 ND**
0/5 ND**
0/30 ND**
H14 0/10 ND**
7/8 ND**-0.024
0/12 ND**
H15 0/10 ND**
1975 H16 1/10 ND**-tr (0.0015)
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(K /Ko)
H17 0/10 ND**
H18 0/10 ND**
H19 0/10 ND**
H20 0/10 ND**
H21 0/10 ND**
H22 1/2 ND**-tr (0.001)
H10 0/32 ND**
9/26 ND**-7
0/5 ND**
26/30 ND**-170
H12 20/30 ND**-1.1
57/90 ND**-69
38/44 ND**-180
6/6 17-73
H13 25/26 ND**-24
0/15 ND**
0/4 ND**
H14 0/1 ND**
0/1 ND**
10/10 0.28-3.8
8/8 0.53-6.6
12/12 0.54-13
H15 0/10 trans ND**
10/10 cis0.37-0.77
H16 0/10 trans ND**
10/10 €is0.19-0.35
H17 0/10 trans ND**
10/10 cis0.25-0.69
H18 0/10 trans ND**
10/10 cis0.24-0.65
H19 0/10 trans ND**
10/10 cis0.25-0.35
H20 0/10 trans ND**
10/10 cis0.18-0.56
H21 0/10 trans ND**
10/10 cis0.16-0.39
H22 0/2 trans ND**
2/2 cis0.24-0.36
H12 0/30 ND**
134 t 0/10 ND**
0/44 ND**
1977 H10 0/165 ND**
H10 0/31 ND**
2/26 ND**-8
0/5 ND**
0/30 ND**
H12 28/30 ND**-5
72/90 ND**-51
21/44 ND**-17
0/6 ND**
H13 22/26 ND**-3.7
5/15 ND**-1.8
0/4 ND**
H14 0/1 ND**
0/1 ND**
1/10 ND**-2.7
6/8 ND**-8
1/12 ND**-2.1
H15 1/10 ND**-tr (1.0)
H17 0/10 ND**
H22 0/6 ND**
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(SIWAY)

1975 H10 10/125 ND**-50
1977 |H10 0/31 ND**
1990 3/26 ND**-10
2/5 ND**-3
0/30 ND**
H12 26/30 ND**.8.2
51/90 ND**-7.1
12/44 ND**-17
0/6 ND**
H13 26/26 0.68-13
0/15 ND**
0/4 ND**
H14 0/1 ND**
0/1 ND**
2/10 ND**-2.4
7/8 ND**-12
0/12 ND**
H15 0/10 ND**
H17 1/10 ND**-tr (0.50)
H22 1/6 ND**-tr (0.12)
H10 0/31 ND**
180 t H12 28/30 ND**.0.92
0/10 ND**
23/44 ND**-12
H13 0/26 ND**
0/13 ND**
H14 1/10 ND**-0.5
0/8 ND**
0/12 ND**
H15 0/2 ND**
0/20 ND**
0/10 ND**
MPP H19 0/6 ND**
( ) (63 1)
() 2010
*or (trace)
**  ND:
. (2003) 14
http://www.env.go.jp/chemi/end/kento1502/mat/mat02 101.pdf
. (2003)
. (2004)
. (2005)
. (2006)
. (2007)
. (2008)
. (2009)
. (2010)
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http://www.env.go.jp/chemi/end/kento1502/mat/mat02_101.pdf

1997

2011

26

39%

16

25%

6%

6%

3%

14

21%

0%
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a7




ha

%

1 37,800
1 24,500 65
1 384 1.0
2 4,610 12
2 2,510 6.6
2 2,100 5.6
2 250 0.7
2 1,620 4.3
1,950 5.2
2
% 2 64.5
1 2010
2 21
. (2009) 21

. (2010) 2010
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23

23
23
16
5
10
18-23 2 360cmx 270cmx
1 34cmx 27cmx 38cm 1
3
24
1
8 24
23 ¢ 22 g
g
( = ) (=% )
16 44405 3.8+0.5
13 51+15 24+1.1
13 6.842.1 2.8+1.6

49

280cm

10




mL

=+
8 3.0%0.9
13 41+1.1
13 2.6+0.8
1
5
10
16-18 360cmx 270cmx 280cm
44cmx 44cmx 54cm
2
24
10
84 ¢ 89 g
g
( = ) (= )
1 18.7+3.5 7.9%+15
1 53.5:+14.5 7.34+2.0
1 5 1
29 x 3.8mx 2m>=4 58 x 3.8mx
2mx=1
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24
1
10
710 g 679 g
g
( = ) ( = )
5 1 177.0%46.7 74.5419.7
4 0 229.6+58.4 32.9+8.4
16 1
10
1 10
0.3-1.0 mm 0 0
1.0-1.7 mm 0 0
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RUD

3 1
1 ha 1 kg-ai
RUD
22 23 ()
MEP 22
23
2
22 0, 7, 14, 28
23 7, 20, 29, 39
7, 15, 28, 35
22
(mg a.i/kg)
(kg-a.i./
ha) 0 7 14 28 0 7 14 28
MEP 0.75 950 (0.88 |0.37 |[0.14 |6.04 |0.30 |0.09 |0.02
23
(mg a.i/kg)
(kg-
a.i./ha) 7 20 29 39 7 20 29 39
0.1425 2 118 |0.26 |02 |0.2 |008 |0.01 |LOQ |LOQ
0.075 2 048 |0.04 |0.02 |0.02 |005 |LOQ |LOQ |LOQ
0.3 2 |145 |0.18 |0.14 |0.14 |054 |01 |0.06 |0.06
0.12 2 |06 |0.07 |005 [0.06 |058 |0.02 |LOQ |LOQ
0.15 2 1028 [001 |LOQ |LOQ |0.22 |LOQ |LOQ |LOQ
23
(mg a.i/kg)
(kg-
a.i./ha) 7 15 28 35 7 15 28 35
0.1425 2 /192 [096 |0.88 |0.85 |0.24 |0.04 |0.02 |0.02
0.075 2 /011 |0.03 |0.03 [0.03 |0.05 |LOQ |LOQ |LOQ
0.3 2 |068 [0.33 |031L {032 [062 [0.22 |0.11 |0.12
0.12 2 |1.15 |0.36 |0.36 |0.40 |1.23 |0.07 |0.04 |0.04
0.15 2 |05 |0.09 005 [0.05 |[0.50 |0.06 |0.02 |0.02
LOQ:
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2
1992 3
[ 23, 1-14 (2004)]
3 MEP
1 o ) 0.9373
mg/kg
© )
22.494 mg/kg 95/5
1.595 mg/kg

10

01

01

0.001 0.01

0.0001 0.001

1. MEP

0.75 kg ai/lha 50% 1000 150

L/10a 2.13 mg/(kg-a.i./ha) kg-diet
BPMC MEP
BPMC 2.13, 3.91
3.18 mg/(kg-a.i./ha) kg-diet
3
RUD
90 7.33 mg/(kg-a.i./ha) kg-diet
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RUD
MEP D 2.13 4.83
D 3.91 2.16
BPMC D 3.18 95 6.49
MEP 2 4.31 4.08
2 8.80
2) 3.41 90%tile 7.33
2) 4.08
2 6.70
2 6.96
23, 1-14 (2004)
RUD
2
1.40
1.20
1.00 ’
& 050 =
* ]
M —
0.60 - e e
& | L - —
e —T —®
[
0.20 - ‘; _
0.00 * | ! _
0.00 1.00 2.00 3.00 4.00 5.00
b I RKEE

21
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RUD

3 1

1 ha
RUD

(FAMIC)
37
278
10
PHI(Pre-Harvest Interval
14 0.93 0.81 0.62

7,000 L/ha
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14

0.38

1 kg-ai

) 1 3 7

PHI




(1+0.62+0.62%)Cq

(1+0.62)Co

1
1
|
|
|
|
|

N 1
1
1
|
|
|
|
|
1

~
~

(1+0.62)0.62 Co = (0.62 + 0.62°) Co

0.62C
|

RUD

RUD 90 1.63
mg/(kg-a.i./ha) kg-diet
300
278
9.238 (mg hasky ) 250 |
0.003 (mg ha/kg ) 200 |
0.764 (mg ha/kg )
1199 (mg ha/kg ) 150
0.414 (mg ha/kg ) 100
0.138 (mg ha/kg ) o0 |
90%tile 1.626 (mg ha/kg ) m
OI]\\\\\\\[I\\\\\\\\\\\\\\\\\\\\\\\
H18-22
205 0.7 13 94
*
11.8 * 9.7 2.0 0.2
* 16.8 0.7 75 1.0
* 6.0 4.5 * 7.9 100.0
* 6 -
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10

21-23 3
21
22 a
b
23
30
25m
m( 22 50m 100 m)
10 2km h
6
10 11 12
21 20 8 8 6 8 4
20 8 10 6 8 4
2 10 8 10 8 8 4
22 36 20 12 12
36 20 12 12
23 18 18 18 24 24 24 12
18 18 24 24 24 12
18 18 18 18 24 18 12
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@ . BEASE A

B 00 HfHh
M olE

W o2y

W 033-730A
03afils

04 kA
05248 (Vv H1E)

05¢HH (L)

05dHl (4, FvAY, FA%E)
05e4fl (FA%F)

05¢ffl (A4 H. 7A%)

05gHH

05hifl (23832 L)

051 (I HME. £3E3ZL)
05k (FEDTE)

05148 (RHE)

e | 07aH5E3 (HBHN)

07bHIES (KBEL)

08 £

09 Fih

16 (REtE

18 a1 )Il (7K i8k)

) B 1] [T

. oA
| o7 g 05

2
. 07a

i £ 8 s 0 100 200
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1 2 3
23 6 7
a
ha ha ha ha
0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.24
540 3541 207 1396 346 2291 208 2137
131 8.59 261 1759 285 18.87 091 9.32
176 1155 196 13.20 1.49 9.86 0.20 2.07
569 37.34 241 16.27 1.70 11.26 210 2155
0.00 0.00 544 36.74 559 36.95 3.95 4051
1.09 712 033 2.25 0.02 016 048 494
1525 100.00 1481 100.00 15.12 100.00 9.75 100.00
b
ha ha ha ha
0.02 0.17 0.06 0.62 0.00 0.00 0.32 3.28
101 10.20 244 2450 3.04 30.76 177 17.89
124 1257 1.07 10.79 139 1411 121 1227
0.98 9.95 0.35 3.49 0.19 1.93 099 10.05
0.44 443 0.57 577 0.89 9.04
241 2439 463 4653 3.07 31.07 0.92 9.33
374 37.85 0.96 9.63 0.37 3.76 2.88 2911
048 487 0.00 0.00 124 1258 0.89 9.03
9.89 100.00 9.94 100.00 9.88 100.00 9.88 100.00
0% 20% 40% 60% 80% 100%
[ |
[ |
[ |
|
a
[ |
b
m
[ |
Il n
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AREREEN

140
120

100
80
60
40
20

12

11

10

60




21
3540 8.60 11.60 37.30 710
H21.6 0.74 0.82 0.42 0.61 - 5.50 228
H21.7 0.99 0.75 113 0.76 = 2.40 2129
H21.8 0.86 092 1.08 073 = 3.07 931
H21.9 0.82 0.79 173 0.62 - 298 1525
H21.10 1.67 021 0.90 0.37 = 210 784
H21.11 153 028 094 0.56 = 162 919
H21.12 124 004 084 062 - 320 277
13.96 17.59 1320 1627 36.74 225
H21.7 2.88 1.07 0.90 0.85 018 395 1001
H21.8 2.92 1.05 0.96 0.59 0.08 6.85 513
H21.9 353 0.39 1.20 013 0.36 564 733
H21.10 410 0.22 0.26 0.02 0.55 6.62 551
H21.11 5.36 0.08 0.07 0.04 014 7.61 824
H21.12 554 014 029 0.00 007 621 444
2291 1887 9.86 11.26 36.95 016
H21.7 153 1.30 1.99 143 0.08 9.68 860
H21.8 2.09 0.87 218 0.76 0.07 18.62 619
H21.9 2.79 013 045 029 0.63 1534 1587
H21.10 3.35 0.16 0.08 021 041 11.27 909
H21.11 3.68 0.00 0.01 0.28 031 595 2259
H21.12 3.87 0.01 0.01 0.04 0.25 895 1073
22
21.37 9.32 2.07 21.55 4051 494
H22.9 0.46 0.19 0.29 2.83 0.65 0.05 1392
H22.10 148 124 026 2.46 0.02 047 655
H22.11 0.90 1.38 2.68 2.70 0.08 025 579
H22.12 172 104 0.00 198 0.08 157 172
10.20 12.57 9.95 2439 37.85 487
H22.9 333 0.62 0.05 0.84 0.70 2.23 695
H22.10 6.61 0.47 0.00 0.48 0.23 1.30 231
H22.11 5.66 1.38 0.00 0.32 0.32 1.05 150
H22.12 343 021 0.00 192 041 0.00 190
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23

0.62 24.50 10.79 349 443 9.63 46.53
H23.5 2.29 0.81 2.65 132 0.30 0.37 205
H23.6 184 0.52 2.05 486 044 195
H23.7 2.03 011 2.95 2.74 1.32 0.30 165
H23.8 1.46 0.29 5.64 0.76 0.07 0.80 416
H23.9 0.95 011 8.82 0.39 3.08 0.29 172
H23.10 2.04 0.32 1041 1.80 0.05 88
H23.11 3.87 011 79
30.76 1411 1.93 5.77 3.76 12.58 31.07
H23.6 195 0.37 0.43 051 0.03 047 0.80 1560
H23.7 174 0.34 0.61 0.52 0.00 0.49 1.01 1108
H23.8 177 034 133 1.65 094 037 0.66 1052
H23.9 1.96 0.35 2.65 0.54 0.98 0.27 0.63 841
H23.10 2.16 0.65 323 0.23 051 0.20 041 834
H23.11 2.29 0.28 0.27 0.45 0.50 0.25 0.56 580
3.28 17.89 12.27 10.05 9.04 29.11 9.03 9.33
H235 218 0.05 0.36 0.55 152 0.61 0.23 750
H23.6 3.08 0.69 125 121 0.18 042 0.42 558
H23.7 173 0.87 176 (2.36) 0.29 034 0.85 756
H23.8 0.08 0.79 1.09 0.94 (5.32) 0.06 0.71 0.71 360
H23.9 2.83 041 034 (0.28) 093 053 0.69 355
H23.10 312 0.16 0.07 (0.40) 0.88 0.83 0.54 416
H23.11 347 0.00 0.00 (1.28) 0.00 128 158 95
H22 a
H22 b
H23 5 7,10
H23
H23 5 8 7
H23 30 50
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6.00

5.00

4.00

3.00

2.00

1.00

0.00

a (H22) 9 12

(H23) 5 7, 10
4.4

(H23) 8
16 42
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3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00 -

EEREN

(H23) 9
10 20
(H23) 5 30
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11 22 23

22
23

22

23

1)
MEP

EW2000

2000

23 7 283 8 3

22 23
1000
500 7 3 22 8 20 27 9
3 7
7
1 3 3
500
1500 7 2 ( 23 6 24
3 30
3
1000 2 22 8 10 17
1000
1000 2
7 8 14
0.4% 1.4kg
22 10 1
l1kg 6ml
2% 0.7kg
23 10 7
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3

lkg 20ml 80g

kg a.i./ha

23 9 28
5
24 1 13
22
3 7
3
23 2 10
3
17
3
2.05 0.05
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(mg/kg) (mg/kg)
ai. kg/ha(l ) 3 7 3 7
02 271 0.41<85%> 0.36<87%> 0.29 0.02
04 119 0.03<98%>  0.04<97%> 0.40 0.12
1.0 24.8 1.87<92%> 1.29 0.74
30 59.1 0.32<99%> 192 0.65
H22 1
H23 2
<
(mg/kg)
aikg/ha(3 ) 17 *
06 0.16 0.27
12 0.12 0.10
0.18
350 70
il 80 Ty =34.106x- 11.303 b
i Y 4 * 50 R?=0.9521
= R? -0,34»@‘5_‘-' =
Em" F E 40 |
% o &
o £ 20
100 B
50 * ¢ °
$%0 o o *s
0 ® 05 1 15 2 25
a 5 3 7 8 -10
+ 188 % (mg/kg) TIRFEERE mg/kg
1
3
135 2.05
2.98 0.08
124 0.94
9.85 0.05
11.1 05
9.7 0.8
90%tile 13.2 1.7
135 2.05
150L/10a 2
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MEPOE B RE USINA T OB EE
10
9
8
7
6
E -
a 9
=%
4
3
2
1
0
LI HA3AHE HI iR
S 3 — FR LK
HATI/CEDEREE CITITUDBREBIRE
0.6 0.6
0.5
0.4
Eoa
o
0.2
0.1
0
L HIRAL Ern R 4 FLEAM HIAME Zam 1 Fi 13
——FRPK ccccBHAWHK ----- FRIK —BHIK — K eees@i Rk —-—— FREK — WK
rISHST—NDOBRBEE TSIV EREE
1.2 14
L)Y
%)
1 1.2
1
0.8
£ £ 08
206 2
0.6
0.4 s csEemw-
0.4
0.2 0.2
0 0
FLIAME A #an R R LI 8 HIA UL FE
—FTRPK coeeBHPK - FHRIK —HHLK —FREWE coccaBH K ----- FREEE ——H Lk
22 2
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23

69

23
31 99.5%
2
(mg/kg)<
mg/kg
800 182 <22.8%> 61.4
30.9 12.0 83.0% 92.3%
800 17.4 <2.2%> 16.0
12.0 53 31.0% 69.5%
1800 1155<64.2%> 384
411 187 64.4% 83.8%
1880 794<41.7%> 448
11.2 3.84 98.6% 99.5%
* 1800 714<39.7%> 102
120 59 83.2% 91.7%
(
8000 493<6.2%> 22 99.5%
0.1kg 0.6ml




12 RUD
11
90%tile
RUD 8 9 4.08 4.83 7.33 8.80
RUD 37 224 0.414 0.764 1.626 9.238
RUD 111 9.7 13.2 13.5
3 0.5 0.8 1.7 2.05
17 0.18 0.27
0.90 1.26 2.19
45 2
mg/(kg-ai/ha) kg-diet
11 3(1)
2
17
7 3 1 3
2
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17

RUD
(2)
90
1.7

2.19
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13

12 8147
OECD
TG223 Avian Acute Oral Toxicity Test 2010 7
22 ; TG223 4
3 TG223
TG223

14
88

(Coturnix japonica (Galliform))
(Colinus virginianus(Galliform))
(Poephila
guttata (Passeriform)) (Melopsittacus undulatus (Psittaciform))
(Anas platyrhynchos (Anseriform) (1)

14

72




24

10 mL/kg 12 15
509 2
15
27
10 8
16 10
1
1
1,000 cm?
2,000 cm?2
500 cm?2
500 cm?
14
5 10 5
LDso (LDso-only test)
LDso - (LDso-slope test)
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LDso LDso - 3
LDso LDso -
LDs
0 OECD Web
SEDEC SEquential DEsign Calculator http://www.
oecd.org/document/40/0,3343,en_2649 34377 37051368 1 1 1 1,00.html
Software SEDEC
HP

1

2,000 mg/kg 5

5
LDso
14
95% LDso
1
5
3) 14
10 1
95% LDso
5 2 4 10 2
2
LDso
SEDEC 2,000 mg/kg
LDso
(%) 10 20 30 40 50 60 70 80 90

L Dso 3,606 | 2,944 | 2,541 | 2,244 | 2,000 | 1,782 | 1,574 | 1,358 | 1,109
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5
0 1 2 4
Yes
Nol
5
v l v v A 4
LD Yes No
50 -« =1/10 —>
2
LDso LDso -
LDso
LDso
...... LDso 4
LDso
0.1414 LDso 7.071
TG223 SEDEC
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EPA ECOTOX
[http://www.ipmcenters.org/Ecotox/index.cfm] 5
1 99
LDso -
3a, 3b 4
3a
2 2
...... 1 2 3a
15
85 3a
...... 5
3b
2 0 1
...... 1 2 15
LDso
LDso
0 1
...... 2
4
3b 0 1
...... 3b 3b
4
...... 2

76

85

10

LDso

10




77

2 LDsy - LDsgg
1
LDso
+—> 4 1
LDso 1
LDso
2
LDso 10 1
LDso 2
0 1
2 1 2 1 2
LDSO LD50
3a 3b
2 1 5 5 1
v
0 1
2 1
1 2 3b
LDso
LDso 4
L Dso 5 1




14

14

14

A A A AA
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» LDsx L Dso

YV V VY

22 2011.3
OECD GUIDELINES FOR THE TESTING OF CHEMICAL S Avian Acute Oral Toxicity Test
(22 July 2010)
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14

23 ()
EPA
LDso
Lethal concentration 50 : LCs
LCso
LDsg LDsg
1) EU
EU LDs
LDs LDsg
L D5o L D50
1 !
1 EFSA LDs

Spedies LD g b LD_ to be used in calculation of geametric mesn
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