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SAFE USE OF PESTICIDES: CLASSIFICATION OF PESTICIDES 
ACCORDING TO HAZARD

Summary

A Proposal for a WHO Tentative Classification of Pesticides 
by Hazard was circulated during 1974 to all Member States, 
Associate Members, and to international agencies. The Executive 
Board considered the comments received and has recommended that 
the World Health Assembly should adopt the Classification. A 
draft resolution proposed by the Board is submitted.

The Executive Board, at its fifty-second session, having cons the recommendations
of the Expert Committee on Insecticides - Safe Use of Pesticides * - aaopted resolution 
EB52.R113 in which the Director-General was requested to take steps to develop a tentative 
classification of pesticides which would distinguish between the more and less hazardous 
forms of each pesticide and to submit such a classification for comment to national and 
international agencies.

A background document was prepared explaining the reasons for a tentative classification, 
proposing such a classification and making provision for exceptions. Examples of national 
and international classifications currently in use were annexed. In December 1973, this 
document was sent for comment to members of the WHO Expert Advisory Panel on Insecticides 
and of other Expert Advisory Panels, with special competence and interest in pesticide 
toxicology. The comments of the experts were analysed and the document adjusted accordingly 
was put in final form as a "Proposal for a WHO Tentative Classification of Pesticides by 
Hazard". This Proposal was distributed to all Member States and Associate Members, under 
cover of a circular letter dated 22 April 1974 and to international agencies.

• At its fifty-fifth session, the Executive Board took cognizance of the comments received 
from 21 countries and two international agencies. In its resolution EB55.R19,^ the Executive 
Board considered "that the Proposal constituted a useful basis for classification and could 
be immediately used by national authorities as a basis for action in the control of pesti
cides"; it "recognized that the classification will be developed further and that adjust
ments may need to be made in view of the properties of a particular pesticide and of 
experience in its use". The Executive Board "requested the Director-General to present 
the Classification as described in the Proposal to the Twenty-eighth World Health Assembly".

1 Off. Rec. Wld Hlth Org., 1973, No. 211, resolution EB52.R3. 

^ Wld Hlth Org. techn. Rep. Ser., 1973, No. 513.

3 Off. Rec. Wld Hlth Org., 1973, No. 211, p.7.

4 Off. Rec. Wld Hlth Org., 1975, No. 223, Part I, p.12.



A28/14
page 2

The Proposal for WHO Recommended Classification of Pesticides by Hazard is annexed to 
this report. It is now in the form in which, if adopted, it will be published as a 
Recommendation of the World Health Assembly, under Article 23 of the Constitution, and provision 
has been made in the text for the notification of adjustments, so that the Classification may 
be further developed as stated above. The Annex to the Proposal (Annex 6 to the original 
text circulated to Member States) has also been revised.

In resolution EB55.R19, the Board recommended to the Twenty-eighth World Health Assembly 
that it should adopt the following resolution:

"The Twenty-eighth World Health Assembly,

Having considered the Proposal for a Classification of Pesticides by Hazard;

Noting that the Proposal has been circulated by the Director-General to 
Member States and international agencies; and

Recognizing that the classification may be further developed in consultation 
with Member States, international agencies and regional bodies,

1. ADOPTS the Proposal and recommends the use of the Classification to Member 
States, international agencies and regional bodies;

2. REQUESTS the Director-General to continue to develop the Classification and 
to report progress to a future session of the Executive Board;

3. REQUESTS any Member State to inform the Director-General whenever it considers 
that an adjustment should be made to the Classification in respect of a particular 
pesticide, and the reasons therefor;

4. REQUESTS the Director-General to circulate the information received to all 
Member States."
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ANNEX

PROPOSAL FOR WHO RECOMMENDED CLASSIFICATION 
OF PESTICIDES BY HAZARD

1. INTRODUCTION

The hazard referred to in this Recommendation is the acute risk to health (that is the 
risk of single or multiple exposures over a relatively short period of time) that might be 
encountered accidentally by any person handling the product in accordance with the directions 
for handling by the manufacturer or in accordance with the rules laid down for storage and 
transportation by competent international bodies.

Any classification based on biological data can never be treated as final. In the 
assessment of biological data, honest differences of opinion are inevitable and most borderline 
cases can be reclassified in an adjacent class. Variability or inconsistency in toxicity data 
due to differences in susceptibility of test animals, or to experimental techniques and materials 
used, can also result in differing assessments. The classification criteria are guidepoints 
intended to supplement but never to substitute for special knowledge, sound clinical judgement 
or experience with a compound. Reappraisal might be necessary from time to time.

2. BASIS OF CLASSIFICATION

The classification distinguishes between the more and less hazardous forms of each 
pesticide in that it is based on the toxicity of the technical compound and on its formulations. 
In particular, allowance is made for the lesser hazards from solids as compared with liquids.

The classification is based primarily on the acute oral and dermal toxicity to the rat 
since these determinations are standard procedures in toxicology. Where the dermal LD50 value 
of a compound is such that it would place it in a more restrictive class than the oral LD50 
value would indicate, the compound will always be classified in the more restrictive class. 
Provision is made for the classification of a particular compound to be adjusted if, for any 
reason, the actual hazard to man differs from that indicated by LD50 assessments alone.

3. RECOMMENDED CRITERIA FOR CLASSIFICATION

The criteria for classification are summarized in this table:

Class

LD50 (rat) mg/kg body weight

Oral Dermal

a
Solids— Liquids— Solids— Liquids^

la Extremely hazardous 

lb Highly hazardous 

II Moderately hazardous 

III Slightly hazardous

5 or less 

5-50 

50-500 

Over 500

20 or less 

20-200 

200-2 000 

Over 2 000

10 or less 

10-100 

100-1 000 

Over 1 000

40 or less 

40-400 

400-4 000 

Over 4 000

—  The terms "solid and liquid" refer to the physical state of the product or 
formulation being classified.
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4. APPLICATION OF THE CRITERIA FOR CLASSIFICATION

(a) Where it is shown that for a particular compound the rat is not the most suitable test 
animal, for example if another species is conspicuously more sensitive or more closely 
resembles man in its reactions, then the classification of that compound should take this into 
account.

(b) In practice, the majority of classifications will be made on the acute oral LD50 value. 
However, dermal toxicity must always be considered since it has been found that under most 
conditions of handling pesticides, a high proportion of total exposure is dermal. Classifi
cation based on dermal data in a class indicating a greater risk is necessary when the dermal 
LD50 values indicate greater hazard than oral LD50 values.

(c) If the active ingredient produces irreversible damage to vital organs, is highly 
volatile, is markedly cumulative in its effect or is found, after direct observations to be 
particularly hazardous or significantly allergenic to man, then adjustments to the classifica
tion can be made by classifying the compound in a class indicating a higher hazard. Alterna
tively, if it can be shown that the preparation is less toxic or hazardous than expected from 
consideration of the LD50 values of the ingredient(s) or for any other reason, adjustments 
should be made by classifying the compound in a class indicating a lower hazard.

(d) In certain special cases the acute oral or dermal LD^q  values of the compound or formu
lation should not be used as the main basis for classification. In such cases, (for example, 
aerosol preparations, other special formulations and fumigants) more appropriate criteria 
should be used.

(e) It is highly desirable that, whenever practicable, toxicological data for each formula
tion to be classified should be available from the manufacturer. However, if such data are 
not obtainable, then the classification may be based on proportionate calculations from the 
LD50 values of the technical ingredient(s), according to the following formula:

LD50 active ingredient x 100

Percentage of active ingredient in formulation

If the formulation contains more than one ingredient (including solvents, wetting agents, 
etc. of significant toxicity enhancing properties) then the classification should correspond 
to the toxicity of the mixed ingredients.

(f) With a few exceptions, pesticides have low volatility and therefore, no criteria are at 
present set out for volatility in this Recommendation. The inclusion of such criteria is 
unlikely to affect the classification of pesticides by hazard except in the case of volatile 
fumigants used in agriculture and food storage. On the other hand, when the criteria are 
applied to pesticide formulations based on solvents or to other chemicals, account must be 
taken of volatility and consequent inhalation toxicity.

Examples of classifications of some pesticide active ingredients and their formulations 
are shown in the Annex. These are based on consideration of both oral and dermal LD^q values.

5. DEVELOPMENT OF THE CLASSIFICATION

While it cannot be expected that any set of criteria based on subdivision of a continuous 
scale can be applied without the need for exceptions or adjustments, the Recommendation appears 
to produce fewer anomalies than most other classification systems now in use. However, 
adjustments in respect of specific compounds may need to be made for the reasons set out above. 
Reclassification may also be necessary occasionally, especially if initially scientific data 
on a compound or experience in its use is sparse, or if the extrapolation of findings in animals 
to man is problematic and becomes a difficult matter of judgement.
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It is anticipated that adjustments in the case of pesticides will be relatively few.
With time and increasing experience, the classification will be developed, both by the 
inclusion of further criteria and by the issue of definitive lists of classified compounds.
In order to assist this development, responsible authorities are asked to notify the Organiza
tion whenever an adjustment is made in respect of a specific compound.

6. NOTIFICATION OF ADJUSTMENTS

Responsible authorities are requested to notify adjustments by letter to the Director- 
General, World Health Organization, CH 1211 Geneva 27, Switzerland. The memorandum should 
set out the official name of the pesticide, the adjustment made, and the reasons for the 
adjustment. The Director-General will notify all Member States, Associate members, inter
national organizations and regional bodies, in order that they may consider whether the reasons 
given should be taken into account in their own classification system.

7. EFFECTS OF CLASSIFICATION AND LABELLING

While no specific symbols to identify classes are included in the Recommendation, the 
following are the general implications of the Classification on labelling.

The aim should be uniformity in the statement on the nature of the risk (by phrase and/or 
symbol) on the label of the product, irrespective of the country of origin or use. Labels 
of products classified in classes la and lb should bear a symbol indicating a high degree of 
hazard (usually a type of skull and crossbones) and a signal word or phrase, e.g., 'POISON' or 
'TOXIC'. The presentation of the symbol and word/phrase, in terms of colour, size and shape 
should ensure that they are given sufficient prominence on the label.

Text should be in local language, and for all formulations, should include the approved 
name of the active ingredient(s), method of use, and precautions to be taken in use. For 
classes la and lb, symptoms and immediate treatment of poisoning should also be included.

The detailed precautions necessary for the use of a pesticide depend on the nature of the 
formulation and the use pattern, and are best decided by a pesticide registration authority 
when accepting a commercial label.

There are international agreements on symbols to denote hazards from materials which are 
inflammable, corrosive, explosive, etc., and these should be consulted and used where 
appropriate.
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EXAMPLES OF PESTICIDE ACTIVE INGREDIENTS AND THEIR FORMULATIONS 
CLASSIFIED BY THE WHO RECOMMENDED SCHEME

Notes

1. This annex is provided for information and does not form part of the Recommendation.

2. Where a compound appears for the first time in a class followed by a formulation, and 
does not appear in a more hazardous class, it may be assumed that the technical product is 
also included in that class: e.g. aldrin (307. ec) includes both technical aldrin and the 
formulation.

3. Formulations quoted are illustrative only and are not a list of all formulations of the 
compound.

CLASS la (EXTREMELY HAZARDOUS)

aldicarb

carbophenothion (80% ec), chlorfenvinphos, chloropicrin

demphion, demeton (507= ec), dichlorvos, dicrotophos, dimefox, disulfoton 

endrin (247o ec), EPN,1 ethion 

fensulfothion (407.), fonofos 

isodrin, isobenzan

mecarbam, methyl bromide, mevinphos (207. ec)

parathion, parathion-methyl (807. ec), phorate, phosphamidon

schradan 607. ec and 307. ec)

TEPP2** (20% ec), thionazin (487. ec)

CLASS lb (HIGHLY HAZARDOUS)

aldrin (307. ec), aldicarb (107. granules), aminocarb (757. WP), azinphos-methyl (257. WP, 207. ec) 

binapacryl (407. ec)

carbophenothion (407. ec, 257. WP), carbophenothion-methyl, chlorfenvinphos (327. seed dressing 
and 247. ec), chlorpyriphos (357. ec), crotoxyphos

3
demephion (307. ec), demeton-methyl (507.), demeton-s-methyl (50%), dieldrin (20% ec), DN0C, 
dinoseb acetate (507. ec), dinobuton (507. WP), dioxathion (40% ec), disulfoton (10% granules)

endosulfan (357. ec), endothal (20% aq. solution), endothion (50% ec), endrin (507. WP), EPN*' 
(25%. ec and WP), ethion (80% ec and 4Ó7. ec), ethoprophos

fensulfothion (25% WP, 10% dust and 57. granules), fonofos (10% granules), isodrin (50% WP,
25% ec)

mecarbam (40% ec and 687. WP), medinoterb (acetate), methidathion (40% ec and 20% ec), 
monocrotophos (60%, 207. ec)

methomyl, mevinphos (5% ec), mexacarbate (22% ec), morphothion

 ̂ ethyl 4-nitrophenyl phenylphosphonothionate.
2

bis-00-diethylphosphoric anhydride.

2-methyl-4,6-dinitrophenol.
3
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nicotine (907o ec) 

oxydemeton-methyl (507o ec)

parathion (207o ec), parathion-methyl (407» ec), phenkapton, phorate (57» granules), phosalone, 
phosmet, phosphamidon (507» WP and 20% ec)

rotenone

thiometon (257» ec), thionazin (107, and 57» granules), triamiphos (257, WP), trichloronate 
(20% ec)

vamidothion (40% ec)

CLASS II (MODERATELY HAZARDOUS)

aldrin (50%), allidochlor (40% ec), aminocarb (50% WP), amidothion (30% ec), azinphos-methyl 
(5% dust)

bensulide (40% ec), benquinox, binapacryl (25% WP), bromophos-ethyl (80% ec), bromoxynil 
(20% ec)

carbaryl, carbophenothion (2% dust), chlordane (50% ec), chlordecone (50% WP), chlorfenvinphos 
(5% dust), chlormequat (chloride) (40% aq. solution), chlorobenzilate (507, ec), chlorphenamid, 
chlorphenamidine, chlorpyriphos (50% WP), cruforaate (25% ec)

2,4-D-*- dazomet (85% dust), 2,4-DB (40% ec), DDT , 2 di-allate (40% ec), diazinon (60% ec), 
dichlofluanid, dieldrin (50% WP), dimethoate, dimexan, dinoseb acetate (40% WP), dinoterb 
acetate (25% WP), diquat (20% sol.), disulfoton (5% granules), drazoxalon (40% aq. suspension)

endrin (5% granules and 2% dust), ethion (25% WP), ethoate-methyl (407, ec, 25% WP)

fenitrothion (50% ec), fentin compounds (60% WP), fenthion (507, ec and 40% WP), formothion 
(25% ec), fonofos (5% granules)
-j!' t ¿ . , 7 - ' 1 ;  ;*■ ■;(; ! t\ >
heptachlor

ioxynil (25% ec), isodrin (5% granules, 27, dust) 

lindane (BHC) (50% WP and 20% ec)

malathion (50% ec), MCPA^ (50% ec), mecarbam (25% dust), mecoprop (50% solution), medinoterb 
(acetate) (257, WP), methidathion (40% and 20% WP), methiocarb (75 and 507° WP), methomyl (10% 
granule) methyltrithion (40% ec), mexacarbate (25% WP), morfamquat (dichloride) (20% solution)

paraquat (20% solution), parathion (5% dust), pentachlorophenol (10% ec), phenkapton (20% ec), 
phosalone (357, ec and 307, WP), phosmet (50% WP, 30% ec, 20% ec), pirimicarb (50% WP), propoxur 
(50% WP and 20% ec)

sulfallate (40% ec)

2,4,5-T^ (80% ec, 50% ec, 40% ec), thiram (80% WP), trillate (40% ec), toxaphene (60% ec,
40% WP, 20% granules), tricamba, trichlorfon (50% ec), tridemorph (757, ec)

CLASS III (SLIGHTLY HAZARDOUS)

aldrin (5% dust), allethrin barban (50% WP), binapacryl (4% dust) 

bromophos-ethyl (25% WP) 

chlordecone (10% dust)

 ̂ 2,4-dichlorophenoxyacetic acid, 
о

1 ,1 , l-trichloro-2,2^di-(4-chlorophenyl)ethane.
3

4-chloro-2-methylphenoxyacetic acid.

2,4,5-trichlorophenoxyacetic acid.
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DDT (507=), diazinon (407= WP)

dichlofluanid (507= WP)

dimethoate (207= WP), dithianon (757= WP)

dodine acetate (807= WP), endosulfan (57= dust)

ethion (47= dust)

fenitrothion (407= WP)

malathion (507= WP)

nicotine (117= smokes)

paraquat (57= granules)

parathion (17= dust)

propachlor (657= WP)

trichloronate (57. granules)

trichlorfon (507= WP)

PESTICIDE ACTIVE INGREDIENTS WITH ACUTE ORAL LD50 TO THE RAT 
GREATER THAN 2000 mg/kg

Not Classified by WHO Tentative Classification

aluminium ammonium sulphate aluminium sulphate ammonium sulphamate anilazine 
anthraquinone asulam atrazine aziprotryne azobenzene

benazolin benfluralin benefin benomyl benzoylprop-ethyl bloresmethrin bromacil 
bromophos buturon

camphor captafol captan carbetamide carboxin chloramben chloranll chlorbenside 
chlorbromuron chlorbufam chlorfenson chlorpropham chlorthal-methyl chlorothalonil 
chlortoluron cufraneb chloropropylate chloroxuron

dalapon daminozide dichlobenil dichlorophen dimethirimol dimethrin diphenyl 
diuron dodemorph dodicin p-dichlorobenzene

ethephon ethirimol

fenuron ferbam ferrous sulphate fluometuron fluorodifen flurecol folpet

gibberellic acid griseofulvin glyphosate

hexachlorobenzene

iodfenphos isonoruron

lenacil

maleic hydrazide mancozeb maneb mebenil methabenzthiazuron metiram methiuron 
methoprotryne methoxychlor metobromuron monalide

naphthalene 2-naphthoxyacetic acid 1-naphthylacetic acid nitrofen neburon 

oxine-copper oxycarboxin oxytetracycline

pentanochlor phenmedipham picloram prometon prometryne propazine propham 
propineb pyrazon pyridinitrile

quinazamid quassia quintozene

resmethrin

salicylanilide siduron simazine disodium borate streptomycin sulphur

tecnazene terbacil terbuthylazine terbutryne tetrachlorvinphos tetradifon 
tetramethrin tetrasul thiabendazole thiophanate thiophanate-methyl tricuron 
trifluralin

zineb
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