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i Introduction

Insecticides are part of a wide group of chemical
substances known as pesticides, which could be grouped
according to the purpose of application, such as herbicides,
fungicides, rodenticides, acaricides, molluscicides, nematocides
and insecticides.

Insecticides are chemical compounds of different structure
designed and used to kill and contrel insects through the various
stages of growth.

Their major use is in agriculture, public health and homes.
They became indispensable all over the world.

Insecticides have made a major contribution to increasing the
food supply by reducing the world wide crop harvest losses due to
pests and diseases which are estimated at about 30-35%. The major
losses are suffered by the developing countries.

Among the 800,000 species of insects there are about
10,000 plant eating species,

Insecticides play a major role in controlling disease-
transmitting insects such as flies, mosquitoes, and cockroaches.
For instance, annual death rate from malaria has been reduced
from 6 millieon in 193% to 2.5 million in 1965 and to less than 1
million to date. Similarly an important progress has been made in
controlling other diseases such as vyellow fever, sleeping
sickness, and others.

Insecticides are chemical compounds designed to be toxic to
certain insects. Unfortunately they affect other creatures
including human beings, because they have &a wide range of
toxicity.

Their toxicity to man starts from the manufacturing stage,
through application and even after irresponsible disposal.

Insects may develop resistance towards excessively used
insecticides. This necessitates the use of more powerful
insecticides, thus increasing expenses.

The mis-and excessive use of insecticides, especially the
non-degradable, lead to their accumunlation in the environment
(soil and water) and consequently increase their hazard to man.

. Government agencies and legislative bodies are concentrating
their efforts to ensure proper use of insecticides, minimize
risks, and warn against the dangers of their improper use.

The objective of this document is to provide information and
understanding of the use of insecticides in general and their

after effects. Examples about this matter from Jordan will be
specifically tackled.



The study includes an inventory cf major insecticides used in
Jordan. The health effects caused by excessive exposure and
pelluting ¢f the environment with these insecticides are
reviewed.

A field study of one particular insecticide, which is widely
used in Jordan, is presented with respect to its hazard on health
through different stages ¢f handling.

Finally, reccmmendations on environmental health protection

from insecticides pollution and further activities in this field
are suggested.

2. Insects and Insecticides

Insects exhibit wide diversity in form and function of
their mouth parts, cuticular coating, reprecductive systenm,
development stages and socio-eccnomic impertance.

These insects are also different with regard to
multiplication process though they mostly multiply by laying
eggs.

The larvae are different from adult insects with regard
to characteristics and resistance tc insecticides.

There are useful and harmful insects tec man and
environment. Unfortunately, insecticides dg not distinguish
between these two types of insects.

Insecticides are used in the fcllowing forms:

= Contact poison, as the case of some organochlorine,
carbamates and pyrethroids and organcphosphorous.

- As a bait to be eaten by insects such as
ocrganochlorine, carbamates, and organcphosphorus.

= As inhalation poison such as methyl bromide,
nicotine, chlorpikrin, and ethylene oxide.

As far as application of insecticides 1is concerned,
following are the major types:

~ Dusting.

Spraying.
- Fogging.

- Fumigaticn.
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Some modern methods to contrel insects

This includes the following:

Chitin inhibitor insecticides which destroy the outer
layer of the insects.

Sexual insecticides wusually have distinguished odour
that attract male and female insects from remote
areas to one region to facilitate their destruction.

Insect traps used in the past, have recently been
reused. They are insecticides with distinguished
odour and colour that attract the insect to lay eggs
in the trap where they can be easily destroyed.

Biclogical methods of combating insects that have
recently emerged, can be implemented through the
following:

a) Disrupting multiplication through producing eggs
that do not hatch.

b) Eliminating the appetite of insects.

c) Production of parasites which live on insects and
consegquently destroy them.

d) Sterilization of insects by using chemicals or
radiation.

e) Preservation of useful insects that devour
harmful insects.



3. Inventory of Major Insecticides in Jerdan

The use of pesticides, including insecticides, 1is growing
rapidly in Jordan tc cover wvarious purposes. The agricultural
sector ranks first in the consumption of all types of pesticides
mentioned in Table (1) (Page 14)

Jordan valley is the major area of consumption especially for
the protected agriculture in green houses. To contrcl the use cf
insecticides and to minimize hazards and toxicity, strict rules
and regulations have been issued. Several types of insecticides
with higher toxicity and resistance were banned in Jordan.

3.1 Authorities and Establishments Associated with
Insecticides

Following are the major institutions invelved in the
field of insecticides and their major activities:

3:.31.1 Ministry of Agriculture:

- Issuing and ensuring the application of
regulations and instructions related to the
use and handling of all pesticides.

-~ Registration of all imported and locally
manufactured pesticides as well as issuing

licences for their use.

- Controliing the use of insecticides in the
agricultural sector and providing <guidance to
farmers through practical demonstrations.

- Issuing advisory bulletins to farmers.

- Taking full responsibility in the wake of any
imminent danger to agriculture, such as locust
attacks.

- Conducting analysis of pesticides residues on
agriculture Crops produced in Jordan. The
Ministry’s technicians, usually, collect

samples on regular  bases from vegetable and
fruit markets.

I 1igd Ministry of Health

- Obtaining and spraying insecticides related to
public health in special infested areas and
those without municipal services.

- Contacting World Health Organization to obtain
information about international health
regulations an insecticides, and providing
this information to concerned parties in Jordan.

3.1.3 Municipality of Greater Amman

The Greater Amman Municipality has a special division for
combating insects and rodents in all areas of Greater Amman.
More than 800 persons are involved in this division and providing
services toc more than one and a half million people. The
municipality buys from local factories or dealers all insecticides
required for accomplishing the required tasks (insecticides have
to be registered at the Ministry of Agriculture).



These

areas,

3.1.4

insecticides are usually sprayed regularly on infected
garbage collection sites, streets, and sanitary networks.

Ministry cf Industry and Commerce

Ensuring the conmpatibility of imported pesticides
with Jordanian standards and specifications.

Ensuring that the limits of pesticide residues in
imperted <crops are within the Internationally
accepted specifications.

Controlling locally manufactured insecticides and
ensuring that the insecticides industry is in line
with the set regulations and public safety.

Municipalities of Cities and Villages

Spraying insecticides in infected areas and garbage
collection sites.

Royal Scientific Society (RSS)

One of the major activities of RSS is to conduct applied
research in projects related to industrial chemistry.

Pesticides and insecticides are among the subjects that drew the
attention of RSS researchers. RSS activities and contributicn
includes:

Conducting applied research projects related
to various pesticides and insecticides used
in Jordan and determining their residues in crops.

Testing and analysing insecticides, (imported and
locally manufactured) to ensure thelr_compatlblllty
with Jordanian standards and specifications.

Providing technical consultations related to
formulation, composition and analysis.

RSS is an active member in all technical committees
related to pesticides.

Jordanian Universities

Conducting research related to the following fields:

- Use of pesticides and their effects and
side-effects on insects and plants.

& Toxicity and metabolites. _

- Jordanian Universities are active members 1in
various committees related toc this field.



3.2 Requlations and Instructicns Related to Pesticides in
Jordan

The Ministry of Agriculture 1is considered the main
authority for establishing, following up and enforcing the
regulations and instructions related to handling, manufacturing
and importing pesticides and insecticides. These regulations
cover the conditions and actions required for local manufacturing,
registration and handling of pesticides used in agriculture. They
are also applied to insecticides that are usually used for
household and public health purposes by authorities other than the
Ministry of Agriculture such as the Ministry of Health and the
municipalities.

Fellowing are the major rules and regulations concerning
pesticides in Jordan:

3.2.1 Instructions for Obtaining a Licence to Import
Pesticides

(Resolution number 1 (1986) issued in accordance with
article 66-B of the Agricultural Law number 20 issued in 1972).

a. Importing of pesticides 1is forbidden, unless a
licence is obtained from the Ministry of Agriculture,
according to a special application form.

b. To be eligible for a licence, the applicant must have
a university degree in agriculture with a
specialization related to pesticides, or must have an
agricultural engineer with an experience in the field
of pesticides.

c. The holder of a license to 1import or handle
pesticides has to employ an agricultural engineer or
technician to conduct sales and deal with people.
This is not applicable to wholesale dealers.

d. The licence is valid for one year and must be renewed
annually.

e. Foreign pesticide companies that have offices 1in
Jordan, are neot allowed to import or conduct
pesticide sales in Jordan.

However, they are permitted to import quantities not
exceeding 10 kg from every kind of pesticide as
samples once and feor all.

f. Every person with a licence to import pesticides must
have a special record from the Ministry of
Agriculture for registering the amounts imported,
their types, imported date, sales price and the "In"
and "out" quantities.

g. Pesticides have to be kept in a suitable place away
from foodstuff, feedstuff and water resources, and
fulfilling the Ministry of Agriculture‘s
specifications for storing them.

e
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) Instructions and Conditions for Pesticides

Registration

(Resolution number 2 1986) issued in accordance with
article 66-A of the Agricultural Law number 20 issued in 1972.

a.

The Ministry of Agriculture appoints a technical
committee, known as the "Pesticides Registration
Committee" from the various scientific and technical
institutions in Jordan. The main task of this
committee is to give technical aid and consultation
for registration of pesticides.

Pesticides may not be imported and dealt with unless
registered at the Ministry of Agriculture.

Imported pesticides from non-producing and non-
manufacturing companies are not eligible for
registration. Before registration of any pesticide
the following documents must be submitted:

- A certificate, proving that the exporting
company is a producer and/or manufacturer and
that it is not only a refilling or third party
company.

e An official certificate from the exporting
company showing its activities in pesticides
production. This certificate has to be
authenticated from official authorities in the
country of origin.

Scientific and research establishments may be
exempted from these terms for research and
development purposes only.

Unregistered pesticides may be imported by licensed
company as samples for experimental evaluation with
quantities not exceeding 14 Kg in every case and for
one time only. The sample packages have to be
labelled as "Test Sample".

A registration form for each pesticide has to be
obtained from the Ministry of Agriculture and be
filled with the required information including the
commercial name, active ingredients, concentration
and package capacity. Besides, the following
documents must be submitted:

= A certificate from official authorities in the
country of origin stating that the same
pesticide is registered and/or approved in the
said country with the same specifications
offered for registration in Jordan.




- A certificate from governmental authorities
(Ministry of Agriculture or Health) providing
approval and clearance for the use and handling
of the same pesticide in the state of origin
and with the same purpose to be registered in
Jordan.

- A certificate from a recognized laboratory in
the state of origin showing that the analytical
results of the active ingredients and their
concentrations are compatible with the
specifications required.

- Technical bulletins in Arabic and/or English
language showing all detailed information
related to every pesticide, including chemical
composition, chemical and physical properties,
toxicity, antidote, wuses, pest it controls,
safe period, and others.

e Methods of analysis for the formulated product
and its residue on crops.

- Packages must carry Arabic typed labels.

If a pesticide is not registered in the country of
origin but manufactured by internationally recognized
company for import purposes because it has no use in
the manufacturing country, then a registration and
validity certificates are required from at least two
European countries from the EEC and/or the U.S.
Environmental Protection Agency (EPA).

The "Pesticide Registration Committee" will
thoroughly study and evaluate all documents and
make a decision about the regquested insecticide
based on the fecllowing facts:

= Efficiency and activity.

- Expiry date.

= Any rejection or restriction of its use by the
Ministry of Health in Jordan, or any Arabic or
foreign country, or World Health Organization,
or any environmental protection agency.

The registration committee has the right to submit
samples to any scientific institution in Jordan
for experimental studies and evaluation.

If registration of a pesticide is granted, the
applicant has to submit the following:

- Four original samples, one kg of each
insecticide, carrying a certified label
authorizing its use in Jordan.

- A standard sample of the active ingredients
with information showing 1its concentrations
and/or degree cf purity.
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k. After registration, no <change or additicn to
the pesticide 1is ©permitted wunless approved by
the committee.

1. The committee may demand more quantities of
insecticides before registration for
experimental and evaluation purposes.

m. A registration of pesticides may be cancelled
under any of the following conditions:

- After four years from date of registration.

= If the pesticide was proved to be
inefficient wunder 1local <conditions or side
effects were observed from its use.

- If it was proved to be registered under
false information.

- If it was banned by the Ministry of Health
or other international health organizations.

= If it was proved that unauthorized change
was made in the certified label approved by
the registration committee.

3 23 Instructions for Importing Pesticides
(Resolution number 3 1986) lssued in accordance

with article 67 of the Agricultural Law number 20 issued 1972.

a.

When an application for pesticides is submitted, the
following information has to be provided:

= Commercial name, active ingredients and
their concentrations.

= Amount to be imported and type of packaging.

s Name and address of the exporting company
and shipping information.

Each 1imported pesticide must be analyzed for
active 1ingredients to check <compatibility with
label information.

A permission from the Ministry of Agriculture is
required before clearance of pesticide from customs
authorities.

Each package must <carry a label containing the
following information in Arabic:

- Name of pesticide, origin, registration number
and net quantity.

— Manufacturing and expiry dates.

- The application fields including dilution
ratios, production and expiry dates as well as
safety period.

= Precautions required before and during use, and
first aid treatment in case of an accident.

- Side effects on the various crops, fish, bees,
.etc.

= Importer’s name and address.

= A poison sign.



e. Repackaging and refilling of pesticide, are not
permitted unless security and safety precautions
are met.

f. When repackaging or refilling of insecticides a
special package must be provided to avoid contact
with other materials. Food and beverage package
should not be used for pesticide refilling under
any condition.

Fa2ind Trading and Handling of Pesticides (Insecticides):

(Resolution number 4  1986) issued in  accordance
with article 66 of the Agricultural Law number 20 issued 1972.

a. Every dealer or importer who owns a licence for
handling pesticide has to provide a store
fulfilling the <conditions and regulations of
the Ministry of Agriculture. A record for the
amounts imported and sold, names and addresses
of the customers must be kept.

b. Pesticide packages have to be stamped and

tightly closed to preserve the active
ingredients and to minimize the dangers of
spilling.

c. No packages without the above-mentioned 1label
information may be sold or placed for sale.

d. Pesticide have to be kept and stored in their
original packages.

e. Pesticide with oral LD50 (1-50) mg/kg by ingestion
and LD50 (1-300) mg/kg by skin and inhalation may
not be sold unless a permit from the Ministry of
Agriculture is obtained.

f. No technical or agricultural bulletin may be issued
or distributed by any 1local or foreign company

without the approval of the pesticide registration
ccmmittee.

3.3 Insecticides Use in Jordan

~ There 1is a restriction on wusing and handling of highly
toxlc and nondegradable insecticides such as the chlorinated
hydrgcarbons. However, there are some exceptions especially in the
public health sector where it can only be used by a governmental
authority such as the Ministry of Health.
Insecticides are considered the major pesticide consumed in
Jordan. Table (1) shows the major pesticides consumed in Jordan
in lQB?,)and graphical illustration is shown in figure (1).
Insecticldes are usually used in agriculture, public health and
household purposes. The distribution of these insecticides over

these sectors is shown in Table (2) and graphical illustration is
shown in figure (2).

Table (3) shows common names of insecticides registered in
Jordan
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Most of the insecticides are impocrted and some cf them are locally
manufactured in three Jordanian factories.

Their manufacture in Jordan is based on formulating the imported
active ingredients with other solvents and chemicals as well as
filling them in packages, containers, or aerosocls.

Pevrethroids represent the major insecticide used in
Jordan especlally for agricultural purposes.
Pyrethroids are relatively low toxic with higher LD 530 values and
a less decomposition rate than cther types.
Also organophosphorus and carbamate insecticides are still being
used in Jordan.
Some organochlorine compounds are still in use. DDT is only used
by the Ministry of Health.

Locust control, 1is considered as one of the Ministry of
Agricultural (MOA) responsibilities. In 1988 MOA, have used
Sumithion, an Organophosphorus contact insecticide, the used
guantity were about 4-5 tons. Diazinon is also available in
appropriate guantities at MOA stores for emergency cases.

Organochlorine compounds are not used for Locust Control 1in
Jordan.

Table 2 : Distribution of Insecticides According
to Application Sectors

Name ¢f Sector Amount Consumed %
(Kilogram) or (Liter)

Household 573.300 60.4
Agriculture 267.700 28.2
Public health 108.200 11.4

Figure 2 : Consumption of Insecticides in Jordan in 1988

“House Hold Agriculture Public Health
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Insecticides, have been classifieq according to ;hgli uses%
which 1is based on their regist;atlon' gt the- Mlnl§ i{ g
agriculture: It 1is clear that, insecticides which mig he
ﬁéed in agriculture can alse alsc used in publlq hei.ilta.S
accordingly the said table 1, table 2 can be considere

a guide line only.

Table (3): Insecticides Registered and Used in Jordan

Organophosphorous| Pyrthroids Carbamates Organochlorine
Azinophos Ethyl Allethrin Bendiocarhb DDT
Azinophos methyl Alphacypermethrin carbaryl Endosulfan
Carbophenethion Biocallethrin Carbofuran
Chloropyrifos Cypermethrin Ethiofencarb
Dichloroves Cyfluthrin Formetanate

Dimethoate Deltamethrin Oxamyl

Diazinon Fenpropathrin Pirimicarb

Ethoprophos Pyrethrum Propoxur

Formathion Permethrin Butocarboxim
Fenitrothion Pynamin forte Methomyl

Fenthion Heptanophos

Methidathion Pyrethrin

Monocrotophos Tetramethrin

Methamdophos Piperonyl-

Mazlathion butoxide

Mevinphos Fenvalerate

Cmethoate Flucythrinate

Primiphos Methyl

Phosphamidon

Phenthoate

Phosmet

Quinalphos

Temephos

Trichlorofon

Triazophos

|




35351 Highly Toxic Insecticides

As noted earlier, a special permit must be obtained for
dealing with highly toxic insecticides. The dealer and importing
company must sign a statement committing themselves to sell these
pesticides only through an agricultural engineer who should
explain to buyers precautionary measures needed when using
these pesticides.

Furthermore, the buyer must commit himself to deal with
these materials according to the precautionary measures and
instructions included in the label.

Ccommon and commercial names of these pesticides are listed in
Table (4).

Containers and packages of highly toxic insecticides must
carry special warning labels to draw the attention of users to the
degree of toxicity (LD50).

In Jordan they use the international signs appearing in Table

(5) .

Statements indicating that the product is safe and/or
does not contain poisonous materials and/or has no side effects on
animals and human beings may not be written on the package label.

- 14 -
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Table (4)

List of Highly Toxic Pesticides
Requiring A special Permit

s

Common Name

Commercial Name

— o 2 7

Alluminum-Phosphide
Alluminum-Phosphide
Azinophos-methyl
Azinophos-ethyl

Bromodiolone
Bendiocarb
Brodifacom
Chlorophacinone
Chlorophacinone
Chlorpyrifos

cumatetrayl
Carbofuran
Carbophenothion

Monocrotophos
Ethoprophos
Phosphemidon

Formetante
Monocrotophose

Methomyl
Meven phos

Methomyl
Methioalthion

Monocroptopho

Methiocarb
Methamidophos

Methiocarb
Methyl bromide
Omethoat

Oxamyl

Quinalphos
Wafarin

Thallium sulphate
Methyl bromide

————

Phostoxin
Quick phos
Gusatox
Gusathion A

Supercaid

Ficam

Klerat

Actosin

Lepit Konzentrat
Dursban

Racumin
Furadan
Trithion 4E

Nuvacron
Mocap 20 EC
Dimecron 50

Dicarzol
Hukron

Golden Marlin
Phosdrin

Lanatc
Superacid

Azodrin 40

Mesurol snail bait
Tamaron

Mesurcl 50 WP
Methyl bromide
Folimat

Vydatc
Ekalux
Ars bait rat killer
Zelio paste
Methy Bron

Inorganic
Inorganic
Inorganic
Organophosphorous

Coumarine
Carbamate
Coumarine

Indane

Indane
Organophosphorous

Coumarine
Carbamate
Organcophosphorous
Organophosphorous
Organophosphorous

Organophosphorous

Carbamate
Organophosphorous

Carbamate
Organophosphorous

Carbamate
Crganophosphorous

Organophosphorous

Carbamate
Organophosphorous

Carbamate
Halo carbons
Organophosphorous

Carbamate
Organophosphorous

Thalium sulphate
Halocarbons

W
|




Table (5)

Classificaticen

Highly Toxic

Very Toxic

Medium Toxicity

Low Toxicity

: Warning Signs and LDS50:s for
Highly Toxic Insecticides
_ﬁﬁJ
Warning Sign LD 50 mg/kg
Qral Dermal
oy
Solid Liquid Solid Liquig
oy
less less less lesg
than 5 than 20 than 10 than,
‘ |
5-50 20-200 10-100 40-400
|
50-500 200-20Q00 10-1000 40Q-400
— More Morce llore tlorce
'b A5, than than than than
2‘3’%@ 500 2000 1000 4000
K
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. 3.2 Insecticides Handling in Jordan
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Insecticides have been used in Jordan for agricultural
and public health purposes for a long time: However, studiesland
cesearch on the side effects of these insecticldes on human beings
and the envircnment have been conducted only 1in the last few

ved rs.

In 1979, the Department of Community Medicine carried
osut @ field study about poisoning with insecticides and pesticides
in Balga Governorate. Poor registration and lack of reliable
laboratory tests led to inaccurate results. The study depended on
+he cases that have been treated with Atropine which is used in
cases of poisoning.

In 1981 the Royal Scientific Society started a
three—-year programme to study insecticide and pesticide residues
in fruits and vegetables. This study proved that there was milisuse
of insecticides in agriculture mainly in the Jordan valley. Most
of the poisoning cases were the outcome of misusing of
insecticides such as multiple spraying and wrong storage
procedures. Some fruits and vegetable samples contained a high
level of insecticide residues.

The Ministry of Health conducted a survey on human
expesure to chemicals 1in Jordan for the period 1982-1984 using
reports on chemical poisconing cbtained from hospitals.
Insecticides and pesticides were the main sources in 1982. It
added that infants were affected by house spraying and some
children were poisoned by eating unwashed vegetables and
bathing in contaminated water.

In 1983 the Pesticide Residue Analysis Laboratory, at
the Ministry of Agriculture, conducted a comprehensive study
entitled "Evaluation of the Residue Situation of the Most
Frequently Used Pesticides on and in the Economically Important
Fruits and Vegetables in Jordan".

_ The objectives of this study were toc determine the
actual residue and the size of pollution, as well as means to
reduce these residues.

The gathered information, proved that insecticides are
the most used pesticides in Jordan (57%). More than 25% of the
samples contained residues exceeding the (MRL) Maximum Residue
Limit values. Most of the samples came from areas covered with
plastic. The most frequently pesticide residues, which seem to
accumulate 1in the Jordan valley, consisted of carbamate and
Pyrethroid insecticides.

_ There is a problem of high insecticide residues with
variations from crop to crop and region to region. The solution
may be carried out by farmers themselves in the first place,
because through good agricultural practice (spraying only when
Necessary, following the safety periods, using the right dosage
Feccmmended, and proper usage of water especially under plastic),
2 lot can be achieved to reduce the hazards of these high levels
°f pesticides.
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The Ministry of Agriculture is respopsible for
disseminating the information regarding the safety periods and the
proper usage of pesticides.

Jordanian Universities and research institutes are
invited to conduct research programmes in residue me;hogology.and
the effect of pesticides on plants, animals, and soil 1n various
areas of the country.

The Ministry of Agriculture issued a simplified booglet
about pesticides and insecticides tc be distributed tc and used by
farmers.

This boocklet includes a list of common and trade names
and registration numbers of all insecticides used in Jordan. It
also includes risks of these materials, best ways of handling and
spraylng, rate of application and mixing, names of insects to be
treated by each compound, names of crops assigned, safety perlO@s,
LD50’s, and the ability of the insecticide to be mixed with
others.

The Municipality of Greater Amman issued a bulletin
about insecticides in wuse, spraying methods (dusts, wettable
powder, and aerosols), names of insects assigned for each
insecticide, first aid in case of poisoning, directions for
treatment by doctor, methods of storage and methods of dumping
empty packages.

There are some problems in Jordan related to dealing
with insecticides. These include storage, determination of the
types and quantities to be sprayed as well as methods of
eliminating their residues and disposing of empty packages.

4, Toxicological Risks of Insecticides

Insecticides are used to protect human beings from fatal
diseases caused by insects and to improve agricultural products.
However, misuse, handling and storage may cause various
toxicological risks that are in most cases complicated and may be
classified as follows:

1. Health risks to human beings as a result of misuse,
exposure and residues in foodstuff.

2. Accumulation of insecticides in soil and environment:

As a result of uncontrolled spraying of insecticides, they
might accumulate in soil and undergo chemical transformations
to form new compounds that might be more or less toxic than
the original ones. Some of these compounds may penetrate the
soil and contaminate the ground water even under correct
application. Factors affecting penetration include
insecticides degradability, solubility in water, nature of
soil, level of ground water, rainfall, irrigation as well as

the period between consecutive spraying in the same place and
region.
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Effects on soil microorganisms:

Lad
.

Some insecticides affect the bicactivity of microorganisms in
soil. This 1is dependent on intensity and intervals of
spraying. These microorganisms usually reactivate when the
effect of such insecticides diminishes. However, studies
related to this subject are still inadequate.

Effects on animals:

&~

It has been noticed that there is a decline in the number of

animals, especially the rare ones, due tco improper
insecticide treatment in the areas where they 1live and
multiply.

Effect of Insecticide

Beings

Toxic materials are those with dangerous effects on
human beings, even under exposure to trace amounts.

LS
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As Paracelsus said: "Only the dose determines the poisoning”.
The mechanism of biclogical activity of insecticides is not very
clear. They can inhibit enzymes and thus block respiration. They
affect the transmission of nerve impulses, and can alsc interfere
in the biosynthesis of protein and DNA. All insecticides, whatever
their types are considered to be toxic to human beings with
different degrees of intoxication. Symptoms may develop rapidly
or after a delay for several hours from exposure, depending on
the type of insecticide.

Exposure to insecticides may be direct or indirect.

‘ Poisoning occurs mainly as a result of use in agricultural,
industrial contacts, accidental exposure and homicide. This is due
to improper handling and dealing with such materials.

Non-agricultural worKkers can also be peoisconed after working
in areas recently treated for insect control.

Children are frequently poisoned while playing in areas
IECenFly treated for insect control or by playing with instruments
Used in chemical application or by ingestion.

Adults have been known to be poisoned by ingestion or by
mlstaklng the chemical for liguor or medicinal remedy.

These different types of contact and exposure may Vvary
SmOng countries and between rural and urban areas.

" Man peoisoning due to food contamination has also been
O0served in different countries.

" Indirect exposure is caused by dissemination of these
2terials through air, water and soil.



Insecticides may pollute water by direct discparge of
industrial waste and effluent, or by seepage from buried toxic
wastes.

Insecticides and their residues are uptaken by human being
through the fcllowing means:

- Inhalation: The size of an insecticide particle
(aerosol, spray, fog, smoke) plays an important role in
the degree of intoxication and absorption through throats
and lungs. Volatile and ionic insecticides are highly
toxic by inhalation.,

= Gastrointestinal tract: Several toxic substances
are  absorbed through the stomach especilally fat
soluble ones. Lipophilic insecticides are fat

insoluble and thus have to be dissoclved in the
intestinal tract before causing toxic effects.

> Dermal Uptake: Acute poisoning cases might be caused by
accidental spillage on skin and clothing.
Lipophilic insecticides have high degree of permeability
through skin. After penetration, they spread through
different parts of the body.

Toxicity with insecticides 1is proportional to  their
concentration and accumulation in the body as a result of
biological invasion and evasion factors which are illustrated by
the following:

Resorption &
Distributiocn 7 Invasion
Site of Action ]

Bioaccumulation & ;:ji

Protein binding

J kvasion
Eliminaticn

\

iotransformation v
Secretion

_ Through biotransformations, various metabolites of every
insecticide are formed with different degrees of intoxication as
well as risks on the health. Enzymes, such as Cytochrom P-450,
which is available in lung, kidney, and lever play a major role in
these biotransfermations.
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Every insecticide has a half 1life time, which 1is the
_:-a required to decrease its activity and cencentraticon to the
1_Ef, Hydrophilie insectieides which are water soluble have
'?ther haif life «time. On the other hand, lipophilic

ccticides, which are persistent, have longer half life time.
Elimination and secretion of 1Insecticides wusually occur
ough KkKidneys and feces. Scme of the factors affecting the
ination and secretion are affinity, pH and polarity of the
ecticide and the asscciated metabslites.
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Insecticides with molecular weight less than 300 are

geually eliminated through urine, while those that are more than
500 are eliminated through feces.

Elimination through dermal and exhalation is very little.
secretion of insecticides is independent of the uptake pathway.

4.2 Daposition, Reconstruction and Secretion of

]DQQQt:PJQPH'

The intrinsic reactive chemical nature of insecticides, means
nat 1f they enter the body, they are immediately liable to a
mber of blotransformations and reactions with protein in the
ita of action, forming a protein-poison complex deposited in that
i

T 1

t of the bcuv Fallowing exposurae to another toxic material,
s other toxic material may replace the first toxic one in the
mplax and relzase it into the blgod.
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Deposition mechanism of toxic materials is usually complex
and dapendent on pH and age. Infants are usually very sensitive to
intoxication with insecticides.

Lipophilic insecticides such as DDT show high affinity for
position iIn fat rather than biotransformations, When these
isecticides are released into the blood as a result of sickness

strong diet, poisoning symptoms  appear. Before these
secticides can be eliminated from the body, a reconstruction

age occurs through enzymatic reactions and metapolite formation.
L5 notewcrthy that the formed metabolite may be more taxic than
=g, Oflgln“L ones.

R L g
ﬂrT1 [ =

T

.3 Individual Poisoning Sensitivity:

. People react differently to insecticides and toxic materials.
In2  individual poisoning sensitivity for insecticides is
ictermined by several factors such as age, sex, psychological and
Phyzical conditions as well as other materials previously uptaken
by the body.

Intants are extremely sensitive to insecticide peisconing. The
22in reason for that, lies in the fact that the enzymes needed to
Carry blotranstormatlon reactions and secretion of insecticides as
“ell as their metabolites, are not formed yet.

p Children 1-8 years old have better resistance to insecticide
QO SCning than adults, since their bodies contain all the enzyme:s
E'ULred for bleotransformation reactions and the size of the liver
° relatively large compared to the size of the body.
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Adults poisoning sensitivity and absorption of insecticides,
is dependent on the average body liquid gquantities especially ip
the intracellular regions.

Highly fat tissues enhance poisoning. Hormones available in one
sex but not available in the other, may help in insecticide
secretion.

Type of nutrition affects fat tissues in the bedy. Minerals,
available in food, help in detoxication process of insecticides,

The continuous exposure to insecticides, such as DDT and
HCCH, may creat resistance, since the body gets used to a certain
insecticide and develop a mechanism for biotransformation and
secretion of it.

4.4 i lna ici in the Site of
Action:

Poisoning effects of insecticides usually occur through
physical and chemical processes and interaction between the
insecticide and the body substrate. The outcome of the above-
mentioned interaction could affect the nervous system, inhibit
some important enzyme activities and block the transport of oxygen
in the blood.

Poisonling by insecticide occurs in different forms depending
on amount and time of acticn, and could be classified as follows:

Acute poisoning:

This is due to uptaking of big dose at one time.

Sub acute poisoning:

This 1s due to uptaking of relatively small doses in short
intervals.

Chronic poisoning:

This is due to exposure to very small amounts for a very long
period. This poisoning is the most popular one and is due tc
uptaking of residues in foodstuff.

It becomes acute following its accumulation in the body.

FollOWiﬁg are some 1important terms used to express the
toxicity of insecticides:

LD50 :

This is defined as the dose required to kill 50% of the
population of test animals (Rats, Mice) and is expressed as mg/k¢
of the bedy weight. It could be established as oral or dermal.
Insecticide should alsc be classified as bee toxic, fish toxic or
toxic to birds and other animals.

The smaller the LDS50 value, the more toxic the insecticide
will be.
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Acceptable Daily Intake (ADI):

This is defined as the daily exposure level of insecticide
residue (mg/kg of body weight per day) that appears to be without
risk over the entire lifetime of human being, based on all known
facts at a given time.

Maximum Residue Limits (MRL)

This concept is implemented to protect the health of
consumers. It takes into consideration a certain safety factor.

Foods containing residues more than MRLs are considered to be
unsafe. It is expressed as (mg/kg).

5. Field Case Study

As part of this study, one of the Jordanian insecticide
factories was chosen and analyzed for stages of manufacture,
storage and handling of these types of products. Comments on local
storage, distribution and applications are alsc made to
demonstrate potential danger, exposure, and compliance with
applicable regulations and instructions.

5.1 Insecticides Industry in Jordan

Insecticides industry in Jordan is relatively small with
regard to size, capacity of production, number of workers and
number of factories.

Recently there were four small factories producing
insecticides, their duties are formulation, blending and packaging
of a number of different types of insecticides. One of these
factories has recently been shut down for failure to abide with
regulations and specifications. The remaining three factcries
manufacture insecticides, for agricultural, public health, and
household purposes, in containers of different sizes or as
aerosols. This industry use basically active ingredients of
Pyrethroids compounds. A small percentage of organophosphorous
compounds are also used. The products are sold in Jordan and
neighboring countries.

All active ingredients and other chemicals including solvents
Bsed in the manufacturing process are imported with the exception
Of kerosine. Containers used in the packaging process are made
locally.

) These factories comply to different degrees with national and
international regulations,on fire extinguishers, first aid,
Safety, manufacturing conditions, storage of raw materials, and
distribution, as well as dispcsal of wastes and contaminated
Containers. A governmental committee comprising a number of
Institutions frequently inspect these factories to ensure
Compliance with laws and regulations related to safety measures
and quality of preducts.

- Table 6 1lists the active ingredients used at these
Lactories.
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Table 6 : List of Active Ingredients and Sclvents
Used in Insecticide Formulation in Jordan

Common Name Group Acute Oral LD50
for Rats mg/kg

Bicallethrin Pyrethreids 425 -575

Cypermethrin Pyrethroids 250 -4123

Prermethrin Pyrethroids 430 -4000

Tetramethrin Pyrethroids 5000

Fenithrotion Pyrethroids 800

Fevalerate Pyrethroids 7500

Bibrony botoxide Pyrethroids 7500

Diazionon Organo phosphorous 300 - 400

Mallation Crgano phosphorous 2800

Dichloros Organc phosphorous 50 = 102

Dimethoate Organo phosphorous 500 — 600

Amitraz Tiazu pentadiene 800

Solvents:

Kerosene

Xylene

Light oil

White spirit

emulsifiers

5.2 The Chosen Factory

The chosen factory is located in the industrial area of
Amman, far from residential areas and drinking water sources. This
area 1is supplied with necessary facilities including electricity,
water, sewerage, good access roads for materials, fire fighting
equipment and cther services.

The number of employees at the factory is 12. The
superintendent, an agricultural engineer specialized in
insecticides, was trained abrcocad and introduced to a number of
insecticide industries in Britain.

The factory’s maximum production capacity is 2,000
tons per year of various kinds of insecticide, in different sizes
of containers including aerosols. The current annual production
is only 150 tons.

The factory’s 1insecticide products are used in  the
following sectors:

Agriculture
Public Health
Veterinary treatment
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Active ingredients, solvents, and other necessary materials
0 the manufacturing process are Plended automatically. The
vro50ls mArerials Are blended manually but filled automatically.

The factory production has a seasonal nature where the domand
incraases during summer and drops in winter time. In the factory,
rnare 418 3 small labeoratory for guality <contrel eof ILmported
_sterial and the formulated end products. There is also-a small
1aporatory for the breeding of insects to test formulated praducts
-n, them,

P 0 Raw Materials and Formulated Products

LN

The factory produces Iinsecticides which contain the
following active ing:cdients in diftferent percentages

Pyrethrolds : Cypermethrin, Tetramethrin, Permethrin,
Bicallethrin,

Organcphosphaorous @ Dimathoate, Diazinon.

Sclvants : Xylene, Kerosen=, White Spirit, mineral oil
and emulstifiers.

All materials are checked cn arrival for ldentification
of quality and condition.

I'ne acute oral LDED cof the above mentloned Y“Pyrethroids
fecninical Product" vary hetween 630~5000 mgs/Kg and for the
"Organophosphorous!" Products Detwean 300-8550 ng/Xg.

All abcve mentioned active ingredients are imported from
arrgad, by air and sea, with concentration of $2-9%% in metal
varrels with capacity of 200 liters. Thesze barrels ara tightly
tlosed to avoid spillage during shipping and storage

All solvents are imported except mineral cils since they
ire  manufactured lccally at the Jordan FPetroleum Refinery
Cempany.

i After the process of nLendlng arnd formulating, the
roduct is packaged in contalners of various sizes (20; 5. 1, Lsz2
ter). Asrosol cans for household purposes, are filled in 500
Flll1ter' slzes. All products are labelled with the followling
Lormatlon: name and address of manufacturing Company, trade name

product, cecmmon nam2, the chemical compesition of active
Trudlonts, uges, roxicity, safaty pericd, methods of
4?n}1catlon, medical instructions and first aid, registration
“uh;er at the Minlstry of Agriculture, date of manufacture,
“wpiry, and volume of contents.

8
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conta Thi factory wuses wvaricus slzes of locally pada
o, -ainers for the products., Locally made aerosol containers are
o0 used, bur tha valves are imported. Fropane and butane gases
.,J::.::uced at the ;r.:_:-rclan p-etrc:_leuﬁ Refinery Company are used in
r9sel, instead of Freon (which was used earlisr) to protect thne
=hVironment. )
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5.2.2 Producticn Control

The factory examines all manufactured aerosecl containerg
to make sure that they can stand pressure, by keeping them for "
minutes in water with 500C. The factory examines imported stuss
.and locally made products in its laboratory which contains ;
number of eguipment, including Gas-chromatograph. Furthermore,
there is an agreement between the factory and Royal Sclentific
Society (RSS) to control production. The RSS takes samples frop
various batches, examines them to ascertain their compatibility
with the specifications on the label.

5.2.3 The Building

The walls of the building are made o©f non-flammable
concrete. The building is totally roofed whereby rain water is
kept away. It is open-sided so that there are openings up and down
the walls to ensure proper ventilation of all parts of the
factory.

Furthermore, all chemical materials are protected from direct sun
light.

The floor of the factery is made of concrete impermeable
to liquids. There are no cracks in the floor and could easily be
cleaned. Not all points in the factory, where leaks could occur,
have a catch tray. Pumps for insecticides have no splash guards.
It is noteworthy that not all these measures are adopted in all
insecticide factories in Jordan.

5.2.4 Wiring and Electrical Equipment

All electrical equipment including wiring 1is in
good condition. All wires are made of non-flammable material. The
equipment is earthed to prevent static electricity and made in a
way to forestall the occurrence of sparks.

As for the gases propane and butane, the pumping proccess
is conducted pneumatically so that motors used for this purpose
are kept 1in a place away from gas tanks to aveid explosions or
fires.

5:.2:5 Ventilation

Inhalation of insecticides is one of the fastest ways of
poisoning. That is why, ventilation of the entire factory is very
important as fumes, vapors, and dust can go guickly from the lungs
intc the blood strean.

The building is open-sided to provide good ventilation.
The openings are in the walls near the flcor and the ceiling.
Exhaust ventilation is placed near the filling machine. There 1iS
no special treatment or filters for exhaust air emitted in the
atmosphere. There is good ventilation in the areas where the
products and the raw materials are stored. These measures are not
adopted in all factories where raw materials have noticeably been
stored without the adoption of ventilation precautions.
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.2.6 Storage of Raw Material and Products

Good storage conditions of insecticides through the
adoption of the related specifications and regulations reduces the
possibility of spillage and contamination of atmosphere and

storage areas. This also helps avoid dangers and ensures
successful fighting of fires. It 1is advised to store raw
materials, solvents and end-products separately. It 1is also

important to have clear space between all outside walls and the
stacks of insecticides to allow access for inspection and free
movement of air for ventilation and for fire fighting.

It was noticed that the raw materials (active
ingredients) are mainly stored in 200 liter drums in roofed open
areas to protect them against heat and direct sunlight. The drums
are stacked together so that no spillage could occur. The solvents
are stored separately underground and at low temperatures. The
gases for aerosols are stored in large cylinders in separate
places.

Knowing that the factory’s production is mostly according
to the market demands, no large quantities of products are stored
for long periods of time. Yet if stored, access is ensured to
allow for inspection and free movement of air.

5:2:7 Fire Fighting

Fires 1in an insecticides factory «can have severe
consequences, because some insecticides are a fire risk and others
can become sco if they decompose.

It is important that fire fighting equipment be located
at the most delicate and dangerous spots of the factory. The
equipment must include fire extinguishers, fire blankets, hose
reels, fire alarms. Adequate amounts of water should always be
available. In our case study, we found some fire fighting
equipments at different location of the factory. There were no
fire extinguishers, blankets, or even hose reels. Fire alarm was
available within the factory. Records about regular checking and
maintenance of the fire fighting equipments were available. Signs
indicating smoking restriction areas were also available. There
was no fire fighting team at the factory because a fire brigade
was stationed at the industrial area within a ten-minute response
time. Emergency plan and evacuation procedure for implementation
during a fire emergency, for the factory and the neighboring
areas, were non - existent.

5.2.8 Health Safety and First Aid

One cf the main hazards of insecticides is intoxication
gpcisoning) which can be caused by absorption through the skin, by
inhalation, or by ingestion. This might happen if operating
Practices are not well defined and implemented, and if safety
measures are not given enough attention.
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In cur case study, we could notice the following:

- There was ne special pre—-employment medica
examination for staff working at the factory.

- There was no regular checks for cholinesterag,
level or any other check or record for the employee’g
health conditions.

= There was only one shower for emergency cases.

- There was no arrangement with a hospital or 3
doctor for immediate assistance in emergency cases.

- First aid procedures were not clearly followes
or implemented.

- There were no special first aid equipment or
medicines.

= Though there were changing and washing facilities,
vyet there were nc clear instructions to change
clothes before going home.

- A separate area for eating, drinking and smoking
was available.

— Fregquent and reqular washing of dirty cleothing
was not controlled.

- Operators did not always wear the necessary
perscnal protective eguipment and clecthing.

- There was ne record in the factory for any past
incidents.

5.2.9 Waste Disposal

Discharge of insecticides or contaminated products
is a big risk to environment. Factory drainage system must not be
connected directly to water ways or public sewerage. Spillage of
insecticides in the factory is ideally decontaminated safely by
absorption into a suitable dustless solid absorbent and then
destroyed in a safe way. All hazardous waste including products
which are off specification, packaging materials, residues and
absorbents, should be disposed of by incineration in a ccntrolled
incinerator or in an approved land fill site. In our case study,
washing and waste water as well as off specification insecticides
are not allowed to flow inte the drainage system of the industrial
area. They are collected in an underground tank to which caustic
soda 1is added in order to decompose active ingredients. The
content is analysed before and after the addition of caustic soda
to make sure the decomposition of active ingredients has taken
place. Later, the content of this tank is spread on land in the
area neighboring the factory for final disposal.




Though there are no laws to prevent this measure, yet
shis process 1s not sound. There are no records about the real
composition of these materials before spraying as this measure
could flush out the material with rain water. Contamination of
ground and surface water is also possible.

The packaging materials are not disposed of 1in a
contrelled manner.

5,2.10 Emergency

In our case study, one emergency shower was available.
protective suits and self-contained breathing equipment were also
available. There were no signs to indicate the location of
emergency equipment and escape route. No special arrangement
was made with the civil defence department or police to deal with
emergency conditions such as explesion or fire.

5.3 Transport and Dispatching

In addition to all requirements, it is very important to take
the following ©points into consideration when loading and
transporting insecticides:

- It is not allowed .to 1load insecticides alongside
food and feed stuff or any other material intended
for human use.

= The vehicle must be in good condition and must be checked
each time before loading. Special attention should ke
given to the floors to avoid damage of the insecticide
containers. A suitable fire extinguisher must be
available in the vehicle.

- Load must be stable in the vehicle so as to avoid
falling on the floors and possible spillage.

= Driver compartment must be separated from the load
to avoid contamination.

- Driver must be aware of the nature of his load with
regard to 1its dangers and how to act in emergency
cases.

= It 1is important to check containers before loading
for possible spillaqe and leakage.

= Any spillage inside the vehicle must be handled
immediately. Protective and clean up equipment
should be available.

- Different products with different composition and
toxicity should be separated from each other.




In the vehicle, there should be a document containing &
following information for each load: e

- Name and address of the dispatching company an
the receiving persons. e

- Name and specification of the products

i being
carried. ?

Precautions and hazards in case c¢f emergency.

In our case study, we noticed that the company used i
own truck for the transport of its products inside Jordan.

The truck is used only for this purpose. The truck was i,
good condition and there was a barrier between the load

- . . and
driver. The driver was not well informed about the danger, anpg
hazard of the product.

There was no decument containing information about the
product. There was no record for accident or emergency cases whep
transporting and dispatching of insecticides.

5.4 Selling and Distribution to the End User

Through this study, we visited a number of merchants and
supermarkets which sell insecticides to get acgquainted with
methods of storage, selling, and distribution.

It was found out that insecticides used in public health and

agriculture are sold in assigned stores and those authorized by
concerned authorities.

Household insecticides particularly aerosol are sold in
supermarkets where different commodities are scld too.

Following are the most important observations made during
these visits:

A) Househecld insecticides and aerosols:

- These insecticides, of different kinds and sources,
are sold at groceries where food and other goods used
on daily bases, are kept. The insecticides and food
stuffs are stored together in boxes so that it 1s
difficult to differentiate which is which.

- The official committee entrusted with sales of and
dealing with insecticides does not inspect these
stores. Therefore these stores are not subject TtC
effective control.
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In most cases, merchants have no information or
awareness about the dangers of these insecticides and
how to deal with situations related to storage,
spillage, or contamination.

In some cases, they have no idea about instructions
written on containers.

Some merchants do not have fire fighting equipment
for emergency cases.

Some containers are exposed, during storage, to
high temperatures in summer time thus increasing
the chances of possible explosions.

Public health and agricultural insecticides

These 1insecticides are only sold in licensed
stores where they are kept 1in <containers of
different sizes, but the control is not sufficient.

A specialized committee places these stores under
surveillance.

These stores contain various kinds of insecticides,
seeds, fertilizers, decorative flowers, and matters
related to agriculture kept next to each other.

It was noticed in a few cases that insecticide
containers are refilled in same stores.

When entering some insecticide stores, smell of
insecticides and solvents permeates the place.
This implies that ventilation 1is poor and that
there were no exhaust fans capable of cleaning
the air.

There are no safety precautions that could be
applied in cases of emergency.

When cleaning such stores, water is allowed into
public sewerage or street gutters.

First aid equipment is not available.

Pecple working in such places have ne health records
and they do not undergo medical examinations. They
could be exposed to insecticide wvapours throughout
the day.

Available insecticides are sold to anyone regardless
of extent of their toxicity. There are no records
listing the names of people buying toxic insecticides
as well as purpose and the quantity sold.

Highly and moderately toxic insecticides are not
kept separately.
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5.5 Application and End Use

In the application of all types of insecticides there is

risk of adverse side effects on human health and environment j
necessary precautions are not implemented. B
Tt is generally assumed that the majority of insecticide poisonipg
is related to exposure on & regular basis. Furthermore”
insecticide poisoning causes loss of human productivity, increasEé
costs of medical and health care services, and negative effectg
on people well being in general.

LA L

L

In our case study, the factory produces insecticides for

public health household purposes including aeroscls, agriculture
and veterinary treatment (mainly for cattle dip).

Though the production of insecticides used in agriculture
does not constitute the majority of the factory production, vyet
most of these products are consumed locally. Agriculture, is one
of the most important fields in which insecticides are used ip
Jordan.

5.5.1 Insecticides for Public Health

Most oﬁ Iinsecticides for public health are used by
official authorities such as the Ministry o¢f Health, the
municipalities, and the Greater Amman Municipality.

These institutions have the necessary protective
equipment for spréying of garbage dumps, sewerage, houses in the
countryside. Foggdging is also applied in some populated areas at
certain times of the year to control reproduction of insects.

It is noteworthy that application through fogging is
conducted without notification of residents so that they undertake
precautionary measures. In this case, fog permeates houses and
public facilities. It may contaminate food, water, and househcld
appliances. Though the harm caused might be minimal, it could be
avoided. The ministry of Health sprays DDT in houses located
in the Jordan valley region villages. It is noteworthy that the
condensation of DDT in houses subjects residents to slow and
continued exposure to such chemicals.

As for uses of aeroscls in houses, it is noticed that
these insecticides are sprayed without appreciation of their
toxicity. These insecticides might be sprayed near places where
food is kept.

Storage of these products in sunlight or near heaters
could cause it to explode or become not so effective.
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5.5.2 Insecticides for Veterinary Treatment

Dipping animals in insecticides may lead to concentration
residues in different parts of their bodies. In our case study
e chemicals used 1in this field are pyrethrecids which have
+tle toxic effect.

The concentrations are 1:1000 or less. This would reduce
tne dangers to which animals might be exposed. Most of the
company’s production is exported to neighboring countries while a
«mall percentage is used locally.

The Ministry of Agriculture provides necessary treatment
+0 animals in various regions in Jordan by conducting dipping
paths especially for this purpose and abides by safety
requlations.

5.5.3 Insecticides in Agriculture

The sector of agriculture is regarded as an important
part of Jordanian economy. This sector grew in the past years
through agriculture in greenhouses which spread in particular in
the Jordan valley where the weather is characterized by being warm
in winter and hot in summer. This weather needs precautionary
measures for insecticide application. In greenhouses,
insecticides evaporate quickly into the atmosphere in closed areas
where ventilation 1is poor. Furthermore, as plantation is dense
there, farmers spray insecticides in large quantities and at very
frequent intervals. Hot weather conditions and lack of education
makes the use of insecticides more dangerous.

Our comments in this field which 1s based on our
observations, can be summarized in the following points:

= Application 1is done by workers or farmers who have
insufficient training and knowledge of the hazards of
insecticides they are using as well as needed
precautions.

- Many workers live close to farms thus increase the
risk of exposure to insecticides.

= There are 1little directions or supervision on the
handling, use, and time of application: The
instruction written on <cans or <containers are
sometimes not followed.

- Waiting period between spraying and harvest is not
always followed. Application  happens sometimes
shortly before harvesting and marketing. Such
agricultural products may contain large amounts of
residues which increase exposure via food.

- Residue analysis done by different institutions
shows a considerable levels of residues in some
crops mostly from green houses. In open fields,
the level for same crops was much lower.



There 1is currently a control on crops producey
from different parts of the country to analyge
residues on them. Measures are being adoptes
against violators.

In many cases insecticides were sprayed Without
protective <clothing and the wused clothes were
worn for a long time after being contaminated.

Some workers smoked during or after spraying
without washing their hands. )

Some of the highly toxic and officially banned
insecticides (Lindane) are occasionally used.

Diluted insecticides left over in cans were poured ip
neighboring areas where they could contaminate water
used for different purposes and soil.

Empty cans and containers,; that were not destroyed,
were used for different purposes and scometimes filled
with water.

Insecticide c¢ontainers were not stored in locked
cabinets away from children’s reach. Sometimes
they were stored near food or other items intended
for human use.

There were no data about the total number of
poisoning caused by misuse of insecticides. There
were neither hospitalization data nor population
surveys.
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- Conclusions and Recommendations

Insecticides are toxic chemicals that are applied to kill
insects which threaten our health or food resources. On the other
nand, 1if they are not properly managed their toxicity will
chreaten the health of population and will cause serious
environmental pollution endangering all 1living things and the
scological relations for a stable existence.

Using some of the data and experiences available in Jordan,
as a case study, these investigations demonstrated examples of

methodologies, findings, legislation and interpretations
applicable for safe management of insecticides and for assessing
potential impacts of various practices. The investigation

provided examples of legislation and enforcement procedures
technically and administratively of different types of
insecticides. The outstanding objective of all these activities
is to control the potential harm of these substances throughout
all the stages of their manufacture, importation, storage,
transport, applications, and disposal ... etc. Similar to policies
enforced for toxic chemicals, control is required from the cradle,
tc the grave.

It is generally conceded that there is a need for more
effective control to ensure proper handling of insecticides in the
member states of the Eastern Mediterranean Region (EMR) of the
World Health Organization (WHO).

Some of them may have not achieved the Jordan 1levels of
legislations and enforcement described in this investigations. For
this reason, it 1is recommended that this report be used as an
example or source of checklists to guide future activities by the
member states in this important area. These activities may be
lmplemented with or without the support of the WHO may and include
the following:

6.1 Assessment of Existing Insecticide Hazards in the
EMR

It is recommended that this activity be carried out in the
form of a national survey and interpretation with a durations from
six months to one year. Types of data, nature of hazard and
feguired actions for alleviating potential threats to health and
€nvironment, will vary according to the conditions in each member
State. Based on the organizations and contents of this report,
the following may be considered as a generic (or model) terms of
giference for such assessment studies to be performed by member

ates:

Model:

Title: Assessment of Insecticide Environmental and
Health Hazard in (Member State)

Tasks:

l. National needs and uses of insecticides.

2. Types, guantities and sources of used
insecticides.

3. Handling stages of insecticides and how they are
regulated.



4. Records of past hazards and future predictions.
5. Need for regulation.
6. Enforcement action plan.

6.2 Development of Appropriate Legislation

Regulation of insecticides in Jordan was described and tpe
instituticns responsible for its enforcement were listed with the
ministries of Agriculture and Health being at the top of the 1list,
Legislation is the expression of the community’s need for a fina)
solution to the problem. Therefore, it should vary from one
community to another depending on 1its social and econonic
conditions.

Moreover, environmental health legislation should be ;
dynamic process in a given community to adjust not only to the
changing social economic conditions but also to the continuing
increase of our knowledge on which legislations is partly based.

Need for legislation will be documented on the bases of the
assessment studies recommended in item (7.1).
The following are examples of items or activities which may be
included in an insecticide legislation for protecting community
health and environment.

Model :

Insecticide Control Legislation (Could be part of toxic
chemical contrel legislation).

The legislation should regulate the safe use and safe handling of
these materials, the following points should be covered:

—
.

Registration procedure including the authority
responsible for it.

Importation requirements and procedures.

Trading and handling.

Storage and distribution.

Manufacturing and formulating.

Fields and metheods of application.

Specifications for end product and guality control.
Labelling.

Restrictions of the use of highly toxic materials.
Intervention in cases of emergency.

Residue limits in food water and atmosphere.
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Following are examples of legislative requirements:

Labelling

Insecticides offered for sale must have labels in local
janguage. The 1label should include the following information:
rrade and common name of active ingredients. Percentage of all
ingredients, methods of applications, uses, safety instructions
and precautions, guidelines for first aid in case of poisoning,
hazard class and toxicity (color or symbol), physical
characterization, instructions for storage, content, date of
nanufacture and of expiry.
1t is advisable also to state the route of poisoning for example,
narmful by inhalation, in contact with skin or if swallowed.

Application

- Full protective clothing should be used.

= Adequate washing facilities should be available close to
the site of application.

- Eating, smoking and drinking should be prohibited
during application and before washing.

- Working in spray mist must be avoided.

- Unprotected persons should be kept out of treated area
immediately after spraying.

- Avoid application by hand and contact with insecticide.

- Application eguipment must be in good condition.

- Arrangement for first aid and medical treatment in
cases of poisoning must be available.

Waste Disposal and Decontamination

Wastes of insecticides should be disposed of in a manner that
minimize their release into the environment and their exposure to
Human being.

. Untreated waste should never be drained into public sewerage
Cr 1n an area where run off from other uncontaminated areas could
happen.

Contaminated waste water should undergo primary and
Secondary treatment. The best way to get rid of waste is to burn
them in an efficient incinerator or decompose them with
hydrolysing agent.

Spillage and contaminated areas can be cocvered with lime,
§awdust, earth or other suitable materials.
@?sorbant material should be placed in a secure container for safe
disposal.

) Empty cans and containers should be decontaminated by
flnsing several times with water and detergents.
Decontaminated containers should never be used for food or drinks.
Cans and containers which are not decontaminated should be burned
Or destroyed and buried.



Health and Safety

Regularly exposed people should undergo a pre-employment apg
annual general medical examination. They should be regular),
cbserved for identification of poisoning. Health History must pg
available for all workers, so that data on the occurrence gf
insecticide related illnesses among this group could be identifjeg
and suitable follow up procedures can be established.

Coordination with hospital, physician and health caye
staff must be made for immediate assistance. Specific antidotesg
and necessary drugs must be available.

First aid procedures and treatment for all cases before persong
are seen by a physician must be known and followed.

Transport and Storage

Insecticides must be transported and stored in clearly
labelled leak proof containers. They must be secure from access by
children and other unauthorized persons. No food or drinks shoulg
be stored or transported in the same compartment.

Classification of the product as hazardous is necessary.

The law may include duties of involved parties with
allocations of resources and means of enforcement.
Following are some examples:

Industries

- Good manufacturing practices and proper handling of both
materials, and equipment.

- Written working instructions and a procedure for
all operations and safety measures must be available and
have to be followed by all staff.

= Supervision by trained experienced supervisors.

- Responsibilities within the factory must be clearly
defined and understocod.

- Clcsed systens, automation of industrial process
and ventilation are necessary to reduce exposure.

= Formulation should be done with the advice from
the manufacturer of active ingredients.

= Protective and fire extinguishers must always be
available and be in good condition.

- Maintenance program for all formulating and packing
equipment must be carried out regularly in order t¢
prevent leaks and drips. )

= End product and active ingredients must be checked
regularly for quality. Samples from each batch must be
kept as reference.

Ministries

- Inspections and routine monitoring.

- Ensuring that regulations and instructions are
followed and issuing penalties against violators. o

- Application of highly toxic materials in specié-
infected areas.

- Education and training.

- Establishing standards and specifications ané
ensu;ing compliance of products to these standards. o
- Obtaining related information from Internatione:

Organizations and distributing them to the concerné®
parties in the country.
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Academic Institutions

Conducting investigative monitoring related to exposures
and residues.

= Conducting research programmes related to local
conditions.

- Providing technical consultatien.

6.3 Manpower Development

Safe handling and application should be the subject of
regular training workshops for involved staff especially field
crew. Fleld staff and salesmen should know enough to guide

citizens and farmers who come in contact with insecticides for
various reasons.

Training materials should be prepared for different levels.
communication media should be used to raise public awareness.

Model: wo WeekK Training Workshops on Insecticide
Safety
Trainees: Environmental health officials responsible
for preparing insecticide formulations and field
applications - Manufacturing technicians and
Transporters.

Agenda:

Lectures:

Local legislation and international guidelines,

- Toxicologic risks of insecticides and their effect on
human beings and the environment.

Health safety and emergency measures.
Proper applications (materials and technigues).
Using the right insecticide and dose at the right time.

Discussions:

Atten@ants should participate in the discussion by
demonstrating their own experience in their field of work.

Field Demonstration

Insecticides application in agriculture and public health
Sector using different methods and technigues should be

demonstrated. Emphasis on proper procedure and aveiding common
Oistakes, should be included.

°+4 Future Special Studies:

iten %f a result of the assessment invgstigations recommended in
&c;s' L1, a variety of spec1all studies may follow to guide
iSSuelons and actions on 'regqgnlqed problems or controversial
fesu1§' Baseq on the familiarity with the Jordan practices as a
fo1] of thl; study, and thg general features of the region, the

CWing topics may be considered for special studies:
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Development of Formulated Products and Applicaticn
Techniques

These studies should be conducted to find out ¢t
appropriate material and equipment which suit the needs of the
country (envirconmental and climatic conditions) as well as ¢,
achieve more efficient insecticides and application methods witp
the least toxic side effects.

Insecticides Efficiency

The efficiency of different types and different formulations
of 1insecticide (imported and locally formulated) should be
studied under 1local conditions. Results should be anq}ysgd for
future applications. Persistence of insects to 1ndlvidual
insecticide should be documented. Timing for applicaticn tg
achieve the best controlling results should also be studied. It is
also important to determine waiting period for individual
insecticide used in agriculture (green houses and open fields).

Environmental Effects

Fate studies of the transportation and distribution of
insecticides in the 1local environment are necessary. Also
studying the degradation speed and pathways of these substances
and their metabolism under 1local conditions 1is necessary for
tracing the sources of contamination and develcop intervention
programs to reduce peollution incidents within the country.

Health Safety and Environmental Epidemiclogy

Following studies related to this matter should be
conducted:

= Identification of groups who are exposed to
insecticides for long periods of time.
- Collecting of clinical data and hospitalized

treatment cases and characterization of each case.

- Studying the relation ship between insecticides exposure
and diseases occurrences, 1i.e. birth defect, cancers
neurotic effects ...etc.

Monitoring Programmes

Establishing and conducting monitoring program 1in the

following areas:

- Monitoring of biological exposure data for potentially
high risk groups of people (blood, <cholinesterase,
insecticides level and their metabolism in blood and
urine...etc,)

- Monitoring programs to measure insecticides in food
(leccal and imported), water (surface ‘and ground water)
and soil.

These programs should be evaluated periodically fer
future action plans. Laboratories which are involved in
such monitoring programs must be well equipped with the
necessary modern egquipment needed for such analysis.
Staff should be well trained to be able to carry out
this monitoring program in a proper way and be able to
evaluate their results.
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pesticides, are used to

Insecticides, a major pa

control and kill insects effecting agriculture and public health.
Inspite of the effect of these toxic materials, they also effect
the environment and other creatures, including human beings, when

instructions are not followed.
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precauticnary measures and rel

This report discusses the applications and handling of
insecticides through various stages in Jordan, and
consequently can serve as a reference for similar studies in
countries of the WHO eastern Mediterranean Region.

Following are the most important points covered 1in this
report:

1. Inventory of maijor insecticides in Jordan:
The report mentions major institutions involved in the
field of insecticides as well as their activities and

authorities which are related tc the following: issuing

and enforcin laws and regulations, registration,
industry and product control occupational health
measures, application in infected areas and conducting

applied research in this field.

The major institutions are: Ministry of Agriculture,
Ministry of Health, Ministry of Industry and Commerce,
Municipalities cof Greater Amman, Municipalities of Cities and
Villages, Royal Scientific Scciety, and Jordanian
universities. The report list Jordanian laws and
instructions which regulate importing, handling,

=
registration, and dealing with insecticides. It includes
annual guantities and types of all licensed insecticides in
Jordan, in ad on to an annex 1listing names, structure
properties, and icoclogy of selected common insecticides.

2 Toxicoleogical risks of insecticides:

Misuse of insecticides ma: cause several toxicological
risks to human beings and living creatures. It also may lead
to accumulation o©f toxic materials in the environment
especially in soil and water, Exposure to insecticides and
consequently poiscning may occur through applications,
manufacturing, and residues in focd znd water. Sensitivity to
poisoning depends on the type of insecticides, chemical
compesiticn, dose, duration of exposure, age and physical
conditicn.

Insecticides are uptaken by human beings through
inhalaticn, dermal or gastrointestinal. This depends on
application techniques and the way of exposure.

The depositicn, reconstruction and secretion of
insecticides in the body depends cn their types and chemical
character. The 1report dealt with the main groups of
insecticides used in J ith regard to their properties,

esistan

composition,

= tc degradaticn, effect on the
environment and toxicity.



Field case studv:

The case study was conducted to collect information on the
extent of expcsure to the danger f insecticides in Jordan
and the extent to which regulations are followed. The study
includes a representative insecticides factory and discusses
site, building, available services, raw materials, type of
products, production control, electrical equipment, storage,
health safety, first aid, waste disposal and emergency
measures. The report concludes that the chosen factory
adheres satisfactorily to regulations. It alsc mentions
observations about common mistakes practised in this field.

n
0
!

scrlpulon and comments on

The report also covered general de
ng, selling,

the transport and dispatchi

r

Conclusions and recommendations

The findings mentioned in this report demonstrate example for
safe management of insecticides. There is a need for more
control to ensure proper handling of these toxic materials.
This report can serve a model to guide future activities by
member states of the Eastern Mediterranean Region (EMR). in
the following activities:

- Assessment of existing insecticide hazards 1in the
EMR.

- Development of appropriate l egislation to regulate
safe use and handling cf insecticides.

- Manpower development.

Through training courses and workshops on the safe
use and handling of insecticides.

Future Special Studies:

The report provides Schest‘ons for future special
studies to guide decisions and actions on
environmental problems related to insecticides. The
following topics are suggested:

- Develgpment of formulated ©products and application
techniques which meet the need of the country.

= Efficiency of insecticides under local conditions.
- Effects of insecticides on environment.
= Exposure and health safety.

= Monltorlng programmes to collect data about exposure to
insecticide residues in food and water.




Annex I

Names, Structures, Properties and Toxicology
of Selected Common Insecticides
Registered in Jordan



lromper

Sdaapnar Troaxcter Miguse

Az lnophos cotnion

melhyl

gquetathion
Felillzazotlon

— ghemival Strugiure

£

|‘I i
- —r— S e
1w oy — ¢ fce, II -f ﬂ
LS
¥

A

roperyLies

Colorlews crystale
Sulobilyvy: J13ug/lL, HZ(M)KQfL
diciloromelhant & Lolnne,
Hydrolysin: rapldly by cold

. o
GrDUp . alkali or ocld,
Orgarcpnoaphorous Toxicology: Acutle oral [DSO for ratc
16.4u9/kg, ALl foc man 0.0029 mg/kq
? [} _\
Chilotopyrifos Jurnban u:l:“u.‘d;-u-.g’ \(—m
lorkban = Colorless coysitaly with anild
- rmercaplan adour.
Solubility (2%9C): Zng/L
Group

Orgarsslosenorous

Taxicology!: hcute oral DRSO {or rutu
115-161E3/Kqg.
ABI for man 0.01rg/Kg

Hy0, ¢.4ky/Rg acelone
Hydrolyeio; increawe with pll,
Tenp, Copper 1.%d (L0
hydrolysie, pit o)

Diazinon

Group:

batudin
diazol
hucidol

Crgurcphosohorous

1 G,
I h=
|:.|l‘(‘1'|l—l'—‘-""<r N
T ' ”l’
Toxcicology : heoutr oral LDSO for rats

100-400mg /Ky toxic Lo honceybevw.
ADT for ran 0,002 wg/Kg

Clear colorless liquid
Solubility (Z2%9C) auerg/L 20,
completely miceible i polarc
orguenic Lulvents,

Nydrolysis S0%-11.77 ho at @
3.1, 1698 at pH 7.4, wd ar pl
10,4

Dichlorovow atgacd
L
Latk
Group:

Crgangohosphorous

lcu.lmr—j- IR GO,

Toxicohogy ! Acule oral LD%O for rall
Se-ludmg/kg, highly toxic te birde
ADI ftor man D.004 ng/Ky.

Colorless tu amber fpiguid with
aroratic oder,

Golubility (2%°9C): %oq/L
water, sipcrlble in rost
0rganic eolvente,




Ga L laado g

o X Ny PCroache Mamer
Li; cLhoate Cryua
folion
raxian
Group :

Crganophospliorous

LU R A | [

C'Penmlacal vtructiuarn e

. "
A 1 .
il — Ly

FToxticology ' Reuts oral LDBSO Lox male l’«Lul
CLG-GO0mg/fy, LNGo (of honey bees WLbiemiy s Eq
Al for mawn 0O ODZRGARY.

A -"-||‘l'l ohoesi

Colorless crystals, solubilily
2100 zug/L 1IZ0 2= 30Ug/hy
dlcouhele,

ypdrolyuls %0v: 12d oL pib 9.

Fenitrothion avcolhion
cylen
gumithion

Groun:

Crgarophosphorous

L
" e
A e [ -<" \\) <1,
LU
\.

wh,

Toxiculogy ! Acvute oral LDS0 for rd4ls
godmg S Rg
Al bor mal 9,001 my/RY

Yellow brown liguid
Solubilivy 4 LA dl 1120
1Y /Kg rethano) .
liydrolysin (A1) G.9hr by
alkaly, in 10r HaGll.

Fun.othion aflix
dnlhiio

Group;

CGrgancphospharous

0 LB
1] " -
|.|-,q.-._-r——tl:n‘--c-T-U'

(21N

Toxicology : heule oral LDBSOD for_ ftale
J60-L000g kg AL Lo man ©.628/Kg

Gdeurless and colorleun
vyiunous oil,

Bolubility: (2490 2. 6971 N20
copplelely misrible an polag
viganic solvents,

Hydrolysis sovgtd 2L 111 3.9,

HepLanophiof Noutaguick

Groans:

Organsphisghoroas

k¢ -
(SN TR o
R 0 A
Toxicolugy : A cute wral LIS [ur [olb

90-121 1g/Eg.

I'alde o bier Viquadd,
Solohilrty @ 2029/l watreg
Plneible wlitn 1ont vrganace
nolwvents,




A

e =

oy aailir L)

('5 LY JJ_J_"-'_. i Jaee Tradae ]'.'.l_r“(-

Malathion Catbotox
Carbeflon
Gadaloe

Zithiol
Grovips

Organophogplorous

AL Ly, RN R

Chamienl SLpuycyul e
1 ii
i
I:u'\u.. FP=f—=fgm [ Lil in

i

In‘- =1y wi

Toxicology @ houle oral LS50 tor rats
Z0O00myg s Kg.

Jupleal tuxicfiy toar honeybees 710ng/Zhere
ALLE Lot man U Uimg/hy.

Toxicvoloyy ! LU4S0 for ralr 30 .g9/Kg

Crgarsphosphorous

ProlerL ey

Clear aeber Jlguid
SodEbelblvy (29 1At e,
pharibler Wwabh mosl aryaiii v
BOlvenls.

Ciystalline solid.
Solubblity {24°Ch « JR9/L
water, & 100g/L in beticenw,
mEthanol .

Precmpogitivn %0V = 14UhE at
40 ¢, plb 2 and 120h1 atl

379C ang pi 9

n
li
. CHohmr
Hethai.idophos hemidop ' L
L"‘HIJ-L-UIJ c.._ll,
Group:
Drganophospiioroes
ADL Lot man Q. QUILmEs g
Mevinphes gerLid n u
rhocdrin URLATIIES SRR Sl e - VTS
l:"l
Group:

Toericolagy ¢ Acute oral LDSU for ratn
l-12mg/hg
ADI for =man 0,00815 wg/ihg

Pale yorllow ]ll'l.'ll!l. comprletely

siecille §9 owalwr @il post
oltyganlc solvenie,
Hydeoulyain L0y S ST I S I Y O

I%d at pll 4, 1.4t oat pel

arzodrin
| OBOCI Ul
nuvacraen

Hueporivtuphoo

Group:

Orgarcphinsohiorous

Le] 1l
W
t(«ll..‘.-l— L N ki B e b L

|
L,

T?xiculmqr: Acule oral LSl for tats 14t g/Fg
Mighly texic for lhwwey bewis LLS0O O.0311-0.0RY
mg/bee ARl lor man Q,00068g7Ky.

Coelerless Wygromcopic crymraln,
Solubility: cimpletely sincaible
in 1120 & LHALHA, JOUg 2Ky anelone
Mydiolysis SOv: voed.ar pii 5. 2d
al 9.,

A4




Conmnon Mame  ‘Trad

MNainee

Orol hoste dimpthexon

folirmat

Group:

Cryancohosphorous

Phenthoate pap
Lanone
cicial

Group:

OrganopRosEphoTous

Chemical [rructyre

Toxicolog
ALl tor o

$ra g, = F - bR,

Yy : aAcute LHBS0 for rats LORg/Hg

alil G.0UD4s

properties

q/hq

Calotless 1o yellow oil
EIGCible Wilh waler, acctobe,
Elhianel,

&
ltnrml—r-‘:"lll-{"h}

L

Toxicology @ hcutle
ADU-A00rg/sRg

LDY0 [or

KDY lor man O 0O0lny/Kg

hineybeos

duicentlhilon

Plhiesiet e
imidan

Groups

Orgarnuhosphorous

oral LLSC for

L2ZOng /bee

Lall

Colorless crystallin solid
Solunilivy (7u9C); zouiny/lL

1820

120970 hexape atabhle in il Lieg
Lolutjion %Y. 9 S ?ou

i =)
4 Pt
1A, 01, =F — i, ip 7
M-

Colocless cryutalline solid
Solubililys22my/L Waler, Ghilgld ],
ACELOne

Hydrolysie %0V « 130 at il

4.5, Llanr av pit 7, Alir avt pif
4.1

Toxicology @ ficute oral LBSD for rate
113mq/Ly
A2l Lor wan D.0D2 ny/Ey
. . L1} |||l il
|‘|]0|.|I|]-lll'ld°“ i’:::;’;? A4 LINEL - i n" L b= )
& Yelluw liguid. carpletely
—— riascible 10 water and pular
Greup: organic s0lvents.,
Hydrolynis 0% 604 at pus . 12d
Organopnosphorous at pliv,

Taxicology
17.4 rglikq

1 heule oOF

al LDYO tor rat

highly loxic to honeybuoeu
AT Lor ran Q.Quldh wg/kqg.

L

E
|




-

Copungn Name

[

Pivimphos
welhy )

Grouw:

Jradg Nawe

aclellic

Organcphosohiorods

Ghepical SUQcL]

3T

% P - m('u‘:I

Texjealogy @ Acule vral i

2LiLme) A K
UL fof vap U010 ;gsrhy.

Thawroelun

Grou;

ekatin
intrathiuh

Croanenboaph ooz

Taxicology Acutle oral
120-1%0nyf¥g

AT Tor man 6.00] mgrEg

DL for r1ats

Yoy oenvaae Yy i€

Blyaw ralored Yiguid.
vnolubility [299i) o) 4L
Wedr, wiscible it ol drgauie
EEYVEILE .

liydrolyzed Ly conc, acid &
althali.

L% for rals

Cplub)enn ol) with

clhataclag gt be adoy .
:'lulllhilllr (25%12) 2ulimn/ L
ke, reanily nobluble | omont
OFganie rolvents.

llydrolysio (SDV)=24%d art pliy,
270 art pHe, L7d at pli

Tesphan

Group:

Aliale
LivlLox

Crgamichosyiorils

Toxieology
DhOUmg? ko
LS 1o NhaneyPheesp U, 0DLE

fAcute vral LOSD tor rain

mil) F L ke

Culorleshs erystalllne solld,
Aalmanl 1o wolulile |n watwe|,
Hexane, sojuble 1n acetonyted e
todolune.

llydrulysin poewes at VAR S U1
al rate dependenl on Lemp, ph
of Lhe mielue

Trhazophou

Group:

Oroancs

Hontathion

) P— e
MoERhorols

Texicology ! houte LDSO [or
ALY tor tan 0.LDULE Ty/Eg.

dogn 32ZU0ngsry

Yulloislh ofl
Solobllity 425%) o 3neysy,

Hetk, 2 1hu/ky acelone, X)uyg/kyg
vihapol.




d9Ty130014d

_.5“”"'””-""“ RN f__i'_r._r(ll'_l‘d.lll-:y

anthion
dyplerex
praxol

Trichlorfon

Grouw:

Drepanspinsphorls

LI I I R .

Chemical SLruecruape

i
[
Ku’tn'-r r 'C;ll—--L('l

[P

aral LDSB for 14lhK

ToRicolaijy: ACUbe
miing

Ciplimigsryg Nl Lor man 3]

V'roperyien

culoclesk ciyntalliine powder
Solubitity {(2%U0):11%ag/70 N0
goluble fn benzene L othanol,
ferumpoie bY hot Water & at pll

L.

u § e,
i e Lf.; - .Ctirf}
3 ' e ) =

LT%0 [ol TetlE

Texleplogy @ Acuty pral
LGSO

dU-)Gamy/Eg, Loxic ta hoosy beel,
0,00img s hee
AL Cor man 1,004 =qgZRy,

Colerlasg aelid

Sulubility (2590): 40 mg/L 11ZD
A0SRy acetolie

Hydrolyeis Siivs 4d &t @7

cit Ml :<\>
L

S

T
‘}I

Taxicolayy @ Acule oral LU0 [far 1otk

0. 14mg/ty
A3 Lo: ran 0,01 rgfEng

Crystalline solid, walubllivy
Goluligd ity 5% TR/l L,
1L09/7kg, acetuiie Ulintaule 1o
dlrabine peilia,

Bendiocarl ficar
garsux
nrredox

Group:

i Sy B
it kel ) Turun
yualtax

Group:

Carbamte

Catlatyl Levin

carbiclde

Group:

Carcamatbe

L aieg=U (‘/ \>
'\-—<
(0
Texleoaloyy @ Acole cfal LDSG ftor rale rats

I50m)/Eg Loxic to honey beve
Al Lot man 0.0] mg/sKy

Colvrless cryutalline solid
Solubilidy [209C) = 120 pg/l
wWatep, SO0U-fLLGg R, MY 6@
dieminy] pulphoxide,
llydrolyze rapidly at pli»9

YA



AT A e gy

Commely Mo Troadoe Nawme AL O r
P NI ALY - LIS = Cllemigal Slruciure rroperyies
oy 1 ] P s (ol T
Fi ih
Ethiofecncarb croneloil ’ /\;—__\/
Yellow oil, Solubllivy 299%¢:
1.02g/7kg 120, »&uugshy
a dichleror ethane.
Toup: Toricolayy : nacote vral LDLO for ratle
| . 41l -armgiky
ta
Cartaemate Aldl fog maon Ul mg/lly
il
Formelanals carzol “.'.,," T u|‘ ..il_,... M|l .|J,2
ki Yellowish crystalline nolid
Bolubility (2%%C)- G.3y/L
W0, 1009/ acetone, UG si,
GI‘Dup: nethanal.
s Toxicolegy @ Acute aral LbSu for ratu lf?drtvl','-:-is- {RON) © lrunhr et el
Carbamaite 710 4/EG 4, 100min at pir 9.
5] 1
Oxaii Y ]
Kaizyl vy¥date of ek et Lah g
¥ I 37
] Colorless crystals with a
Group: slight sulplicrgus odoL.
i solubitiyry (Z5YC) @ Znug/kg
R DR ter, GHUYSLy acetone.
Carpamite — v L ) :
Toxicoloyy © Acule oral LDSO for rate Decorponilion {vuv): Tl dn
S.6-B.9 ng/kEgy soil,
ADT for ran Q.03 rg/hg
n
l'rupoxur Layqgan “',"”"“'” /“\'U wigE b
rendran > v - . )
Lendex — Colurjess crystialline povder
-hHee Salulii bivy g2ubc), zazl. Hzo,
- goluble in monl drganic,
GIOU}J: hulvents,
o Mydrolysis 0% « 40 rin al 31l 10
Carsdmite
Toxileglogy @ hguwre orael LB%0 for ratn
YO-120rg/kg highly tuxic to honey becn
| AL for pany LW .0Z ogfity.

- 53




sar131adolg

Lid [T * i L : l
SINGIRITS [eatuayd

2o e g - = .
ETTP R TRV R W e 3 ehedd e AS I o s

Comimia s MNape . Tradiée Name Chomleal SLrvelure - _ Prapet Lies -
a /”__I\:I(LH}): \
! i
Plrisicath .'I_rl’e-x [LH‘]J‘I-L-L? \"_?/“
i ¥ s .
deillor oy by Colorless solld, Sodubiblvy
I5PC, 2.grL N0, 4.99/L
atetuie, decomposed by
Groun: . . ) _ pralomged Led ling witlh acid or
rocup: Toxicolagy @ heute oval LSO (or rats .ulm:.a'll.F J
Vo b e - 147 mgfeqg
Carbamate AL [or man ©.00% ng/iKg.
Alleuncin vape Fatl Ly
£l H, | meE | 'ale yellow te yelluw bhruwn
"_:L.:'Il-.q;l.f':-')o___f'-'.*I' - i blyuid,
CHy i Solubility : =1kgskg hexane
Group: iy _'».‘-I_J relhahol and xylene
pyrettiroid
Toxicology : Acule oral LSO for rale rats
1100wgs kg
Ciy
. L] Vi
Uwullnuui,, tattak 0 o 1‘\51}:. Co I TR oy,
flic ac¢rQco \‘-rﬁ T \_ / Avlier viwcoun liguid
o /.-. I M = Solubilily @ wittually
LaCiHin Cify iy L tncvloble o vater Sliy/hg in
) hexcuane
erethnd o
Texicoloyy : hcute oral LSO for rale
SZ25-5975r /Ky
Fgl Tl |2 1
(o= ql_. B = i
Cyfllunthrlne aythrold ;i J J I i
. C 1 |
Lollac ' .

Group:

pyrethroid

Toexicology @ heute oral LBS%G [or ralc
LOU-G0U, y/Kky 31 ic hari ful Luv honey beed.

Mapty yellow pacs
Bolubilily (znog);

Jagdl,
H2u, ey

IRg/7L dien) ororet hane .

~ O




[

LGl N Pragode

Lyhlullu—ln Razate

Group:

Pyrethraid

Name

L I T B R I T

[ TR TR R S B A R ER SR

DR @ 2E ], UL AL LR

,

\..(m g Lipd Adl

T ST T i P
Ly
M LM
; fm o T ‘t"..: I.I"(.... D .
chy o A )

Toxicolangy houte vral LDSD tor rate
144-241 mg/Ey

Al taor manlh B.02 mg/Ey

reupecLiag

Teellow hro=n visaun ojl
Sulubility LZ09C) 10 UUseg/L
2, LOlg/sl. aceLone,

eyperkill
dmrio
GUpEeT

Cyptnrvlhlin

Groups:

Pyrethrodd

CH
= oy |

|1 - o -

AR A

Toxicelogy: Acoio oral LLSO [or [atn
461-4121 mg/Kg degandanl on leomer, nighly
toxic Lo honey Lece.

D1 for man O.U0% wQ/Rq.

Vivcous yellowisll brown sesi
sulld whieh b ligquid at eu¥ge,
Solobility (219 :0. 00 g/l
Nza, >»4u%uqg/lL acelone,

FOL® stable in acid than alkali

peltamethrin decin
Groun:

Pyruthraid

Lt J
Y wen 'u"'-r"u“‘*t e 0L
. }h?y o N i - i
T AL Ll |J_ )
oy i

Toxicology Aocute oral LD%U for rate
115-50001rg/Kkq depending on luounern, Highly
toxic fLor heney hoees LDSO SYng/bee

hi]l far map O, 01mp/KY

Colorless crystalline posder.,
Solubllivy (zuvC):u,0u2eg/sL
20, S00g9/L acetone,

more Gtable b acld Lhan
alkallne redla.

Feuptopatlirin danitul

GImHi:

Pyrethroid

CHy pu C0@, &M
B B e e
el e, T i |
T e “ 1 l -
LM, = =

Toxicolagy
F0.6 ng/ky

houte oral WSO for r[alc

Yellow brown solid
Golubility (z59C)
H20, 1kqg/kg xylrepe.

0.3y /L




B "'_;.4'5 1iodoa]

Cloppiundngy  Maimes Ttade Name

Peeweliirin e maneed

iompn | ]
pli fpaf

Group:

Pyrathroid

aIYDniag TS RN,

Chemival Sl tucdiurw

cl |l\.|I i
&=Ly Tl EMpi ; :
1 ] I i)
Ct LAty e

Toxlealogy ¢ Keuwie srpal LDSD {of rals
G a-add wo /g depeipnling on Joomerb.
Al taoe wman Q0% mig/lky,

amry FEI L JuLEN dolun !

_ 11 LSRN} 5 '|.I-'._

Tellow hrown bu biown Liguiy
Solabilily (duveyy oy, tad L
H2Q, 1Rg/rg hvxane

more wrable | oacid Chan
daTem) ine somd{a.

i, -
i &
hrine i U % Pl ”I?—L\.‘
B P 1 - . . ~ “
pyrelbr flcapplus U #1__:‘ ; A, | T
C=Cil | M s S i Male yelloz visconr [ Lquid.
n Lty n 5! Golubility: spat luygly solulsls

Groun:

Pyrethrolid

TR oL P et R E

At -ENsEH) - —EWy e SRRyl
Toxicalogy | hoube oinl LLSG [or rate
LO4-YO0mg kg Higlly texic to Ldsh.
ARl JTop man O.04pp/%Eg

in watmr, peadbly oo lulile S
il orQaniec eolvepie.
Hydrolysis: capidlly by adraldi

intkil
Landin

Tellarethrin

Prretlreid

L

o : P
l\ I.llI £
L= —l e II ]
/ ‘T };’ T
!
CHy oM, 5

Tagecology ! Acule oral LUSO [or rale
SO0 my SR

rolurless Lo 1ight yellod brown
wim]id,

Solubd Ibyy L3ty 4 hmg il
HEQ, 2U9/FRg hesane, 1hglfnyg

iy leny .,

Butocarbaz i

i Ongp:

Carbarnste

Ltig iy

| |
i T
THySLMTEM, LAY COHSDHY
BEC L HETH

NGO FIC 1

Touxicalogy @ Acute oral
159215 pgsiry

L1y tor ralk

bl dsged, colpyrtely wioellole bn
aferdlic hiwdrucal i .




| Common Name  Tradie KHamne

Fenvaleralw

Carigme

Pyralhroiid

Flucythoinale cflmil

Ehamicoal Structur:

Toxicology @ Acute oral LUESL for Lels
B3l mylhqg
Al [uf man 1,08 wglkyg

ool Liew

\

Uipirobh el o af brova 13giaiad.
COTI AL PR R S S B Lo Gt I el N TR P
[ifes, " Jwijfmiy <A Liinie.

moire Rlalide (o avad vhan in
BlEaline modfa.

AE
i
o NE s N LI e

e
fyciit ‘-\_7 / -

I
CRaligiy

I.!rl-.|'il|. Salubility P20 By

Cartwmate

Flperuny iz
diox | ¢se

La® o
wiat

Frrathaaid

'r_-ll._'_'ﬂ,!'.":: b 2L NS Nage L. et da-
= Dydnoliysin (22900 S0 at iy,
1 Toxbenlagy @ Avmte opal LU ler ratr G- 3l -al plne
1"”1"'| I'LH-IJ'J : ;
=T % plmyg kg Lusn Tor boes Thagdbow
AU 1o map O dimgssg
l_li.'_]:_._
e
Mol lhusp] Tatitiate ‘__:-."'l'l" AU ERE I
Liiy Colorlees cryetlals CiL)
i Eul s vus aduy,
[

Tacicalogy @ Acuabse aral LS4 fog [alE
Tdmgser, felatively non taxic {er honey
besi oice Bjprdy laon ol dued.

Gulubibbiy (2uviy: Liigong
Walwl, SIUGgFRg acw e,
HEnrhtbve tu opund bt sl fieat

Al e o e Fajiadly in o Bw)d
A alka'lil seilla.

:'|-i"lli'.'l:"-"li‘l'"l‘l" el “'." Py |

Chigligly

Toxitalegy @ houle oral LDSD for 1alw
TLOMRg S 6q
A0T lar man 0.0 wg/eg

Frade yelloe oyl
clable to lrgliv, tesantant Lo
hydrolynon,

Y



Common Namee  Trade Namg

rpdonulfian citriplan

Broaps

Orgaregspharoas

Chiemical Struclture

cl
C1-_ "-IL\-\' -'-..F-\-D\-.
ﬁcr..zl B0
£ -..-..__.Ir__.-‘ -\"_O
ci
Toxirulngy : Peule LDLO Per L[ate

BUu-Ylomgskqg higlaly toxic Lo [ich,

Properties

Crystalline nolid an edor of
tullur dioxide,

Solubility Zi%C » D.A7 sa/L
Waler, 200psh dichloromelhane,
Unritable (p alkalil medias,

BLT putT

Groug:

QAT s T oS

Ly

= iy

Toxbenlagy ¢ Hioghly toxie to sloro

prganin®n, tiph, terceslildl apveriebrateco

bigde, Twen and fusan beinge.

Hhite cryetalline solid
toplilens and odolleui.
Hiakty dsspluble 1h waler and
solubile in organie solvents,




Annex II

Toxicity and Characteristics of Insecticides



Annex IT

Toxicity and Characteristics of Insecticides

Following is a summary of the most important information
concerning toxicity, environmental effects and properties
of the major groups of insecticides used in Jordan.

Annex I includes detailed information on the most important
insecticides which are widely used in Jordan.

IT.1 Organophosphorus Insecticides
II.1.1 General Infermation

Organophosphorus insecticides are normally esters,
amides, or thicl derivatives of phosphoric or phosphoric acid:

O

Lsg
P
E/

=

(]

They are different from organochlorine insecticides
because they degrade rapidly and do not accumulate in the body.
Their toxicity is much higher and their reported poisoning cases
are much more than that of organochlorine cases.

These compounds are reasonably stable at neutral pH,
however, nearly all of them are rapidly hydrolysed by alkali and
many are also unstable at pH levels below 2.

Oxidation products resulting from these compounds are

dangerous because they are more volatile and become very toxic.
This could occur when storing them at high temperature.

IT.1:2 Effect on the Environment

211 organophosphorus insecticides are subject to
degradation by hydrolysis resulting in water soluble products that
are believed to be non-toxic at all practical concentrations. The
toxic hazard is, therefore, essentially short-term, though the
half-life time at neutral pH may vary from a few hours

(dichlorvos) to weeks (parathion). If the pH of the goil is
slightly acidic (pH 4-5), this half-life time will be considerably
multiplied. However, constituents of soil and water may

themselves catalyze degradation.

Most organcphosphorus insecticides are comparativgly
of low volatility. Spraying of dispersions may be spread by wind
and no evidence of contamination beyond limits of 1-2 km from the
spraying source, has been noticed.
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Exposure of focd materials to organophosphorus
insecticides occur mainly during crop-growing stage. Contamination
of these materials depends mainly on the interval between
applications and harvest and on effects of rainfall which can wash
the active agent off and also provide a milieu for hydrolysis.

Organophesphorus insecticides are not very stable in
agueous media. However, accidental leaching may occur from treated
areas into rivers and lakes where they may have toxic effects on
aguatic organisms before degradation is completed.

Accidental release of insecticides in lakes, rivers
ané bays, sometimes, cause massive death of fish. These compounds
are strongly toxic for small aguatic organisms such as Daphnia.

It 1is wunlikely that considerable amounts of an
organophosphorus insecticide, stored in one organism, could
survive the hydrolytic processes of consumption and digestion.
Degradation in the environment involves both hydrolysis and
oxidation to monoc-or di-substituted phosphoric or phosphoric acids
or their thic analcgues. Whatever the precise means of
degradation, it is clear that residues of most ocrganophosphorus
insecticides are rapidly lost from food crops and are usually
barely detectable after 4 weeks of application.

The metabolic fate of organophosphorus insecticides
is basically the same in insects, animals and plants. Uptaking by
animals and insects may occur through skin, respiratory system, or
gastrointestinal tract. The presence of aqueous dispersion agents
or organic solvents in a spray concentrate or formulation, may
considerably enhance dermal uptake.

IT.1:73 Toxicity

Organophosphorous insecticides exert their poiscning
effects in both insects and mammals by inhibiting
acetylcholinesterase (Ache) in the nervous system with subseguent
accumulation of acetylcholine (ACh) which is a neurotransmitter.

The major toxicity of these compound 1is the covalent
binding o©f phosphate radicals to the active sites of the

cholinesterases, transforming them into enzyatically inert
proteins, ?hus inhibkit them. This leads teo accumulation of
acetylchloline at synapses, causing over stimulation and

disruption of transmission in the nervous system.

The clinical picture of organophosphorus intoxicaticn
results from accumulation of (ACh) at nerve endings. The symptoms
of acute poisoning can be summarized in three groups as follows:

a) Muscarinic manifestations . excessive sweating,
pinpoint pupils abdominal cramps and bradycardia.

b) Nicotinic manifestations: fasciculation of fine
muscles, (diaphragm and respiratory muscles), and
tachycardia.

c) Central nervous system manifestations: headache,

anxiety, mental confusion and depression of the
respiratory centre.



211 these symptoms can occur in different combinations,
seguence and duration, depending on the chemical, dose, and route
of exposure. They may develcp rapidly or be delayed for several
hours. Symptom may increase in severity for more than one day and
may last for several days.

Most mammals have more efficient hydrolytic enzymes than

insects and, therefore, are often more efficient 1in their
detoxification processes.

II.2 Carbamate Insecticides
IT.2.1 General Information

Carbamates are N-substituted esters of carbamic acid.
Their general formula is :

0

R. NH-C - QR

(]

In general, simple esters and N-substituted derivatives
of carbamic acid are unstable especially under alkaline
cenditions. Salts and esters of substitutes carbamic acid are
more stable which enhance the stability of synthesizing
biclogically active insecticides. Carbamate are crystalline solids
with low water solubility. They are moderately scluble in benzene
toluene and xylene, and highly scluble in polar crganic seclvents
such as methanol, ethanol, acetone.. etc. In general, the vapor
pressure of these compounds is rather low, which makes their
spread in the environment very low.

IT:2.2 Effects on Environment

Bicaccumulation of carbamate in different species and
different food chains is low. Their degradation in soil depends
on several factors such as leaching, soil moisture, absorption,
pH, temperature, photodecomposition, microbial degradation, and
scil type.

Carpbamates are metabolized or broken down in seoil,
plants, and animals. Most of the known carbamate metabolites are
biocdegraded rapidly and are less toxic to the environment than
the parent mclecules.

The carbamates are degraded easily by soil
microorganisms. Environmental conditions that favour the growth
and activity of microorganisms also favour their degradation.

Carbamate insecticides absorb radiation available in the
solar region and hence would be expected to undergo photo-
oxidation as well as metabolic degradation. In water they are
subject to photo decomposition under ultraviolet radiation.
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Soil microorganisms, are capable of hydrolysing
carbamates. Nevertheless, carbamates and their metabolites can
affect the microflora and cause changes that may have an important
impact on the maintenance of soil productivity.

In general, carbamate insecticides are not very stable
under aguatic conditions. When they are deliberately added to an
aquatic system, they cause acute toxicity in several fresh-and
salt water fish and other aquatic crganisms.

An undesirable effect caused by the use of carbamate
insecticides is mortality of honey bees, which have a high
sensitivity to these compounds.

II.2.3 Toxicity

Health hazards to man occur mainly from over exposure to
carbamates.

Most of intoxication cases were spraymen applying
insecticides inside houses, or plant protection workers. The main
routes of exposure are inhalation and skin.

Poisoning symptoms can be seen few minutes after exposure
and can last for few hours.

Most carbamates are active inhibitors o©f Cholinesterase
(ACHE) activity. The regeneration of ACHE is relatively rapid
compared with  that from phosphorylated enzyme. Carbamate
metabolites are generally less toxic than parent compound.
Carbamates don’t accumulate in mammal bodies, but are rapidly
excreted, mainly via the urine and/or feces.

The inhibition of Ache by carbamate esters, causes tcxic
effects in animals and human beings that result in a variety of
poisoning symptoms.

Signs and symptoms of acute intoxication by carbamate
insecticides can be categorized in the following 3 groups:

a) Muscarinic: excessive sweating, pinpoint pupils and
bradycardia.

b) Nicotinic: fasciculation of fine muscles, diaphragm
and respiratory muscles) and tachycardia.

c) Central nervous system: headache, mental confusion
and depression of respiratory centre.

All these signs and symptoms can occur in different
combinations and can vary in onset and sequence, depending on the
chemical, dose, and route of exposure.
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1I.3 Organochlorine Insecticides

I1-3.1 General information

The organochlorine insecticides are usually divided into
three main groups comprising compounds related to DDT, &.BHC and
aldrin.

Organochlorine insecticides have important physiochemical
characteristics in common. The chemical stability of many members
of the above-menticned groups and their metabolites are high
pecause their molecules are constructed mainly from C-C, C-H and
C-Cl bonds. A second physiochemical feature is the low solubility
in water. This, coupled with their strongly lypophilic character,
leads to their accumulation in biclipids.

Most organochlorine insecticides are waxy sclids at room
temperature.

Their vapor pressures are low and their volatility leads
to atmospheric contamination. &-BHC and most members of the DDT
family undergc dehydrogenation in the presence of ethanolic KOH
but they are otherwise rather inactive. Some organochlorine
insecticides are slowly destroyed by ultraviolet radiation.

IT1.3.2 Effect on the vVir

The physiochemical properties of crganochlorine
insecticides and metabolites enable them to be taken readily by
ocrganisms. Rates of accumulaticn vary according to species;
duration concentration, expesure and environmental conditions.

Organochlorine insecticides are non-degradable and
readily adsorbed to sediments while soil can act as a long-term
source of exposure.

Organisms can accumulate these chemicals from the
surrounding medium and from food. Such compounds can be
transported around the world through the bodies of migrant
animals, ocean, and air currents.

It is well known that through manufacturing of
organochlorine insecticides, contamination of these products with
more toxic compounds such as PCB’s and dioxins is possible.

In soil, most organochlorine insecticides persist for
months or even years. This happens when high doses are applied to
clay soil or to soil rich in organic matters. There is 1little
evidence that, a long-term effect on soil fungi or bacteria,
takes place when organochlorine insecticides are applied at normal
concentration. However, there may be temporary disturbance in
equilibrium, where some soil micro-organisms may suffer a sharp
initial decline but then increase again to a higher steady state
level.

In plants, there are rapidly transpiring, substantial
amounts of even very sparinglly soluble substances which may enter
the roots over a period of time and may then move up to accumulate
in the edible parts of crops.
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Aquatic microorganisms are more sensitive than
terrestrial ones. An environmental exposure concentration gf
0,lug/L DDT can cause inhibition of growth and photosynthesis ip
green algae.

Organcchlorine insecticides are highly toxic to fish,
Smaller fish are more sensitive than larger ones of the same
species.

They can lower repreoductivity rate of birds by'causing
egqg shell thinning which leads to egg breakage. However, different
groups of birds vary greatly in their sensitivity.

Level of contamination of meat, milk and eggs with
organcchlorine insecticides is of importance to man especially
infants and children, since organochlorine insecticides were
detected in meat, milk and eggs of animals fed by contaminated
feed.

IT.3.3 Toxicity

The toxic effects of members of the three families of
organochlorine insecticides differ in detail but all are
neurotoxic substances. These insecticides have a destabilizing
effect on the nerve membrane. They inhibit one or several enzymes
of importance tc mechanism of membrane stability or of nerve
impulse transmission.

Organcchlorine insecticides usually affect the nerwvous
system, causing a variety of poisoning symptoms, among them
neuromuscular and behavioral symptoms. A number of degenerative
alterations are caused by chlorinated hydrocarbon insecticides,
particularly in the 1liver and the kidney. On the whole, this
group of insecticides is not as toxic as the organophosphorous and
carbamate insecticides.

IT.4 Pyrethroids

IT.4.1 General Informations

Pyrethrum is found in the flowers of plants belonging to
the family composite and the genus chrysanthemum. Pyrethrum
concentrates may be prepared from the ground flowers by extracting
with petroleum ether acetone, glacial acetic acid, ethylene
dichloride or methanol. After filtration and reextraction, the
concentrate contain 90-100% pyrethrins. The pyrethrums are highly
unstable in the presence of light, moisture and air. Knowledge of
the natural pyrethroids structure made the synthesis of related
compounds possible. Their compounds possess similar or higher
insecticidal activity than the natural compounds. Furthermore,
they are alsc more stable to light and air.

Pyrethroids are generally esters comprising an acid
containing a three - carbon ring joined to alcohol containing a
five-carbon ring.



The pyrethroid esters are oily 1liquids soluble in
alcohol, acetone and petroleum ether, but insoluble in water. The
esters are unstable and thus lose 20% of their activity every
year. These losses can be prevented by adding antioxidants as long
as light and water are excluded. In water they are hydrolyzed, the
reaction being both acid and base catalyzed.

IT.4.2 Effect on the Environment

Because of their physical and chemical characteristics,
pyrethroids are comparatively immobile in outdoor environment.
Thus spreading between media is restricted. Pyrethroids have very
low vapor pressure and water sclubility. They are strongly
adsorbed from aqueous solutions by solid surfaces. This
drastically restricts their movement in air, water and soil in
particular.

Pyrethroids are rapidly degraded in soil and in plants.
Ester hydrolysis and oxidation at various sites on the molecule
are the major degradation processes. The pyrethroids are strongly
adsorbed in soil and sediments and hardly extracted with water.

There is 1little tendency for bicaccumulation in
organisms.

Because of low application rates and rapid degradation in
the environment, residues in food are generally low.

IT.4.3 Toxicity

Pyrethroids have been ncticed to be toxic to fish,
aguatic organisms and honey bees in laboratory tests.

But in practical usage, no serious adverse effects have
been noticed. The toxicity to birds and domestic animals is low.

The rapid knock-down effect on flying insects by
pyrethroids suggests that they have a neurcotoxic action. The
primary target site of pyrethreids in the wvertebrate nervous
system 1is the nerve membrane. Pyrethroids without an -cyano
group (allethrin) cause a moderate pronolegation of the transient
increase in sodium permeability of the nerve membrane during
excitation.

On the other hand - c¢yano pyrethrolds (cypermethrin)
cause a significant prolongation. Pyrethreoids may also induce
repetitive activity in the variocus parts of the brain.

Because o©f the universal character o¢f the processes
underlying nerve excitability, the actien ¢f pyrethroids should
not be considered restricted to particular animasls, speciss, or a
certain region of the nervous system.

Laboratery workers and field operators endling
pyrethroids have noticed a transient "burning sensation" of the
skin in the periocrbital area of the face and of other direct skin

cxposure.



The skin sensations have been interpreted as being caused
by spontaneous repetitive firing of local sensory nerve fibers or
nerve ending. There is a delay c¢f about 30 minutes before onset of
these sympteoems following pyrethreids exposure. The sensation

enerally lasts only a few hours and does not persist for more
han cone day after exposure.
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