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https://www.epa.gov/pesticide-registration/antimicrobial-pesticide-registration
https://www.epa.gov/pesticide-registration/biopesticide-registration
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https://www.epa.gov/soil-fumigants
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Rachel Louise Carson (May 27, 1907-April 14, 1964)

e The Sea Around Us

o The Edge of the Sea
e Underthe Sea Wind
e Silent Spring (1962)
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http://en.wikipedia.org/wiki/Endangered_Species_Act
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EHE 8 (Organochlorine Insecticide)

BEEEEEE (Organophosphorus Insecticide)

[ E B EREE (Carbamate Insecticide)

BibR 225 E5 48 (Pyrethroids Insecticide)

¥ #2a%%E (Neonicotinic Insecticide)

ZHIRE R (Avermectinic Insecticides)

IlE1&EE (Phhenylpyrazols)

R BHIHEIEE (Mitochondrial Complex Il Electron Transport)
=2 __IE¥E (Oxidiazine)

Bzt RiAEH (Juvenile Hormone Receptor Modulators)
LTESHINFESE (Inhibitors of Chitin Synthetase)

mE iR aaE (Microbial Insecticide) 17
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Global insecticide use for vector-borne disease control (2010-2019)

Table 3. Active ingredients ranked by weight, from the most frequently used compound, and the annual amounts used
in vector control spraying (diseases combined) per region. Data are expressed in metric tonnes (t) of active ingredient

and were weighted and pooled for the period 2010-2019.

WHO region
Eastern
Insecticide Mediter- South- Western
Rank Active ingredient class All African Americas ranean European East Asia Pacific
1 DoT oC 33138 337.1 0.0 0.0 0.0 2976.7 0.0
2 Malathion* oP 9420 0.1 868.2 0.1 0.3 73.2 0.1
3 M ;‘t’”h;'-'l‘h"s oP 4060 3875 17.2 00 00 13 00
4 Propoxur C 354.3 168.2 180.3 0.0 0.0 0.0 5.8
5 Bendiocarb* C 3228 166.6 106.6 46.7 0.0 2.8 0.0
6 Chlorpyrifos OP 153.6 0.0 147.9 0.0 03 0.0 54
7 Temephos* oP 923 2.6 54.4 14.4 0.0 17.9 3.0
Bacillus
8 thuringiensis BL 81.8 0.1 414 2.4 0.2 36.6 1.2
israelensis*
9 Deltamethrin* PY 50.5 17.0 16.5 9.4 0.0 6.6 1.1
10 Clothianidin* NN 35.7 345 0.0 1.2 0.0 0.0 0.0
11 a-Cypermethrin* PY 34.3 1.0 12.2 29 0.0 16.4 1.8
12 A-Cyhalothrin* PY 31.2 15.8 3.0 1.4 0.0 4.4 6.7
13 Permethrin PY 27.3 0.0 16.5 7.2 0.0 0.0 3.5
14  Cypermethrin PY 25.8 0.1 17.9 0.1 0.0 1.1 6.7
15 Spinosad* SP 158 0.0 10.3 5.5 0.0 0.0 0.0
16 Phoxim OP 124 0.0 0.0 0.0 0.0 0.0 12.4
17 Diflubenzeron* IGR 9.9 0.1 5.0 4.1 0.0 0.7 .
18 Fenitrothion op 95 0.0 95 00 00 W@ =8 o 36
19 Pyriproxyfen* IGR 9.2 0.0 8.0 1.2 0.0 0.0 u.u




Table 3 (Cont'd). Active ingredients ranked by weight, from the most frequently used compound, and the annual
amounts used in vector control spraying (diseases combined) per region. Data are expressed in metric tonnes (t) of
active ingredient and were weighted and pooled for the period 2010-2019.

WHO region
Eastern
Insecticide Mediter- South- Western
Rank Active ingredient class All African Americas ranean European East Asia Pacific
20  B-Cypermethrin PY 6.8 0.0 0.0 0.0 0.0 0.0 6.8
21 Dichlorvos oP 6.3 0.0 6.3 0.0 0.0 0.0 0.0
22 Etofenprox* PY 6.1 03 4.2 14 0.0 0.2 0.0
23 Phenothrin PY 3.0 0.0 3.0 0.0 0.0 0.0 0.0
24 Cyphenothrin* PY 27 0.0 0.0 2.0 0.0 0.7 0.0
25  Fenthion op 29 0.0 0.1 06 0.1 0.0 2.1
26  Bifenthrin* PY 23 0.0 19 0.1 0.0 0.2 0.0
27 Bacillus sphaericus* BL 2.1 0.0 17 0.0 0.0 0.0 04
28  B-Cyfluthrin PY 13 0.0 0.0 00 0.0 0.0 13
29  Cyfluthrin PY 1.1 0.0 0.0 05 0.0 0.5 0.0
30  Novaluron* IGR 06 0.0 0.6 0.0 0.0 0.0 0.0
31 Permethrin PY 05 00 00 00 00 00 05
32 Pyrethrum PY 04 0.0 0.0 0.0 0.0 04 0.0
33  Imidacloprid* NN 03 0.0 03 0.0 0.0 0.0 0.0
34 g;ﬁ‘;:‘;ﬁ‘r?:” * PY 03 00 00 00 00 03 00
35  Chlorpyrifos-ethyl opP 02 0.2 0.0 0.0 0.0 0.0 0.0
36  Tetramethrin PY 0.2 0.0 0.0 0.0 0.0 0.0 02
37  Transfluthrin IGR 0.2 00 0.2 0.0 0.0 0.0 0.0
38  Methoprene IGR 0.1 00 0.0 0.1 0.0 0.0 0.0
39  Diazinon opP 0.1 0.0 0.0 0.0 0.0 0.0 0.1
40  Dimethoate op 0.0 0.0 0.0 0.0 0.0 00 (& f0p S O

BL, bacterial larvicides; C, carbamates; IGR, insect growth regulators; NN, neonicotinoids; OC, organochlorines; OP, organophosphates;
PY, pyrethroids; SP, spinosyns

* Active ingredients one or more of which had been prequalified by WHO, as of November 2020.
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0-Benzyl-p-
Chlorophenol

X _ 2 Glutaraldehyde 3 3 0 0 O
N-Alkyl Dimethy!
S{EilEs _ BFRPER benzyl Ammonium 24 17 5 2 0
Chloride
— BrEBaEsEggrg ovawlPolyamno o,y g
edEsls 5 e Ethylglycine
I NE= SN o-Phenylphenol 5 3 5 0
_aib=s Chlorine Dioxide 4 4 0 0 O
CEEH G0 Sodium Chlorite 1 O 0 1 O
yEE=Rl v Hydrogen Peroxide 1 1 0 0 O
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(Ultra Low Volume, SEWWER - —MARE - TMEKEEBEESED -

ULV)
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& 5= . HE%E“JZE?ELX};%E SRR RS AIEEN - HFERFEFES O
(Aerosol Dispenser, AE)  #llkn sk FEM 2 o] ¢ ARV R -
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Chemical type

Dosage of ai
(g/100m2)

Duration of
effective
action

Insecticide
action

WHO hazard
Classification
of ai

Bendiocarb
Propoxur
DDT
Fenitrothion
Malathion

Pirimiphos-
methyl

a-cypermethrin

Bifenthrin
Cyfluthrin

Deltamethrin
Etofenprox

A-Cyhalothrin

Carbamate

Carbamate

Organochlorine

Organophosphat
e

Organophosphat
e

Organophosphat
e

Pyrethroid
Pyrethroid
Pyrethroid

Pyrethroid
Pyrethroid
Pyrethroid

10.0-40.0

100-200

100-200

200

200

100-200

2.0-3.0
0.025-0.050
2.5-5.0

2.0-2.5
10.0-30.0
2.0-3.0

(months)

> 6

3-6

2—3 Contact

2-3

4-6
3-6
3-6

3-6
3-6
3-6

Contact &
airborne

Contact &
airborne

Contact

Contact &
airborne

Contact

Contact &
airborne

Contact
Contact
Contact

Contact
Contact
Contact

IT

II

IT

II

I1I

II

IT
II
IT

II

II
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Ba R EHAE AN EERIEK T EIE (g/ha)

Compounds Dosage of (g/ha)
Active Ingredient

Organophosphates

Fenitrothion 250-300
Malathion 112-600
Pirimiphos-Methyl 250
Pyrethroids

Cyfluthrin 1-6
Deltamethrin 0.5-1.0
Lambda-Cyhalothrin 1.0
Permethrin 5-10

Resmethrin 2-4
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EBIESEMZE (Ultra-Low-Volume Application)
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