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The perils of paraquat
Sales targeted at developing

countries

Paraquat is amongst the most widely used pesticides for weed control.
Its adverse health effects are recognised, and industrialised countries
that allow paraquat use all recommend stringent precautions. But
these conditions cannot be guaranteed in devel oping countries. The
leading manufacturer, Syngenta, now shares the market with other
companies, and all target salesin Asia and Latin America, where
public interest groups have called for a phase out because of health

concerns. Barbara Dinham reports.

In the South African fruit farming industry a
common practice involves applying weed
killers from a hand-held hose behind a mov-
ing tractor. The herbicide, often paraguat,
drips from puncture holes in the hose. The
work is regarded as suitable for temporary
labour, frequently women workers, who
wear little or no protective clothing.
Paraquat is used in dozens of different crop-
ping systems. As much as 70% may be used
in developing countries. In 2002, a group of
five public interest organisations called for a
phase out of the promotion and sale of
paraquat products in those countries?. The
groups spanned three continents: Berne
Declaration of Switzerland, Swedish
Society for Nature Conservation, Foro

Emals of Costa Rica, Pan Asia and the
Pacific (PANAP), and PAN UK.

The tarnished reputation of paraguat
stems from its acute oral toxicity and asso-
ciated ill-health for users, particularly in the
plantation sectors. Some of these effects
include headaches, skin rashes and ulcera-
tion, nausea, nosebleeds, loss of finger and
toenails, and eye irritation. While most
injuries are external, ingestion of one tea-
spoon is fatal. There is no antidote, and
death generally follows within three weeks
(see box 1).

The largest manufacturer, now the
Swiss company Syngenta, acknowledges
problems with skin irritation and nail dam-
age®. It indicates that these ‘may be found

Box 1. Health effects of paraquat

A paper published in 2001 analysed the
health effects of paraguat in developing
countries, drawing on research published
in a \arge number of peer-reviewed jour-
nals®. The studies showed that dermal
exposure was the most \ikely route of
uptake.\While paraguat is poorly absorbed
fhrough intact skin, penetration is
increased by damage to the skin.
Scratches and broken skin are common in
physical agricultural work, and paraguat
fiself is a skin irritant. \nhalation is not
considered a high risk, but could not be
excluded under some application meth-
ods. Accidental oral exposure can occur
through splashes in the mouth during mix-
ing, eating with contaminated hands,
blowing or sucking blocked spray nozz\es,
or ealing contaminated food. \t may occur
from swallowing ‘run off' on the face
caused by droplets in spray mist. Among
the effects documented were:

@ skin problems ranging from mild irrita-
fion, burns, ulceration, peeling, Necrosis
(cell death in skin tissue), dermafitis of the
hand and blistering on hands, thighs, \egs,
back and scrotum

@ cye injuries including blepharitis (eyelid
inflammation), conjunciivitis, ulceration or
keratosis (growth like a wart) of the
cornea

@ severe exposure on hands can \ead 1o
nall damage, ranging from l\ocalised dis-
colouration to temporary nail \oss

® nosehleeds resulting from \ocal irrita-
fion of the upper respiratory tract, burning
sensaftion in the nose

@ systemic paraguat poisoning is charac-
terized by burns of the upper digestive
fract; and mulii-organ failure, including the
\ungs, liver, and kidneys and \ess fre-
quently the central nervous system, heart,
suprarenal glands and muscles. \n fatal
cases death is due 10 respiratory faillure
from pulmonary oedema or pulmonary
fibrosis up to over a month after the event.
While fatalities are generally suicide
cases, one study identified 15 uninten-
tional fatal poisonings, including five due
o contact with diluted spray solution®

® some chronic effects have been identi-
fied: a weak association with developmen-
tal and reproductive effects, and a \ink 1o
Parkinson's disease.

during occupational exposure, mainly in
hand-held applications, as a result of
unwashed spillages, from unwashed splash-
es of commercial product, or from pro-
longed dermal contact with spray solution,
and adds that the damage is ‘indicative of
inadequate standards of persona hygiene’
But studies indicate the difficulties facing
workers, and even small-scale farmers, in
reaching reguired levels of hygiene’. The
company view that ‘occupationa incidents
can occur when the instructions for use are
not followed' isthe nub of the problem. The
major markets for paraquat are in Asia,
Central and South America (see box 2),
where on average 70% of people earn aliv-
ing from agriculture, and these are over-
whelmingly the poorest. Can these small-
scale farmers and agricultural labourers use
products like paraquat in field conditions
without harm to their health?

Formulation changes

When first marketed, the dark brown colour
led to paraquat products being mistaken for
drinks like coffee or cola, particularly when
decanted to other containers — a common
practicein developing countries. It was also
used widely to commit suicide. Despite this
risk, the World Health Organisation classi-
fies paraguat as ‘moderately hazardous'.
Since the late 1970s, the main manufac-
turer has added various safening agents to
formulations — a colour, smell (or stench —
astrong and deterring odour) and emetic (to
induce vomiting). Subsequently the UN
Food and Agriculture Organisation (FAO)
developed a specification for active ingredi-
ent concentrates, requiring an effective
emetic and blue/green colorants and
encouraging the addition of other safeners
including stenching agents and thickeners.
Paraquat is no longer under the exclusive
patent of Syngenta. It is not known whether
al manufacturers follow the FAO paraquat
specificationsin al their product lines.

Precautions and restrictions

Industrialised countries

A number of governments in industrialised
countries, primarily concerned with health
risks, have banned paraquat. Within the
European Union (EU) it is banned in
Austria, Denmark, Finland and Sweden; the
EU is currently deciding whether to re-reg-
ister it (see below); Hungary, Slovenia and
Switzerland have aso banned it.
Syngentaindicates that paraguat is reg-
istered in over 120 countries, for use on
many crops (see box 3). But the registra-
tions often include precautionary risk miti-
gation measures. Under the current EU risk
classification and labelling®, paraquat
warnings stateit isvery toxic by inhalation,
toxic in contact with skin and if swallowed,
irritating to eyes, respiratory system and
skin, and can be a serious damage to health.
When the US Environment Protection
Agency (USEPA) re-registered paraquat in
1997, it found that the margin of exposure
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Box 2. Paraquat use per region’
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for handlers using a backpack sprayer —the
most common form of application in devel-
oping countries — had been too low®.
Products are classified for restricted use
(purchase and use only by certified appli-
cators). Workers who mix and load
paraguat are required to supplement their
use of Personal Protective Equipment
(PPE) by wearing gloves, a chemical-resis-
tant apron and face shield. PPE require-
ments for those applying paraquat include a
long-sleeved shirt and long pants, chemi-
cal-resistant gloves, shoes and socks. A
minimum 12-hour re-entry interval should
be observed, increasing to 24 hours when
used to defoliate crops such as cotton or
potatoes before harvest.

The German registration authority
asserted in 1983 that repeated treatments of
paraquat led to accumulation in the soil and
damageto crops. ICl (the original producer,
and a fore-runner of Syngenta) took legal
action. Although the German authority lost
the court case, it now alows only a 10%
formulation rather than the previous 20%
and permits field crop applications no more
than once every four years — and only in
areas at risk from erosion. Wider registra-
tions were refused because of effects on the
environment®.

Switzerland banned paraquat in 1989.
Ironically, following the spate of agrochem-
ical company mergers, paraguat is now
banned in the home country of the main
producer. The Swiss government has indi-
cated that it will review its risk evaluation
and notify its control action to the secretari-
a of the Rotterdam Convention on Prior
Informed Consent (PIC) for Certain
Hazardous Chemicals in International
Trade. When two notifications of a ban,
based on a risk evaluation, have been
received under PIC, the chemical is consid-
ered for inclusion onaPIC List, giving gov-
ernments the opportunity to decide whether
they alow or prohibit its import.

Paraquat registration in Europe??

The EU is currently considering whether to
re-register paraguat (under the Registration
Directive 91/414/EEC). The registration
decision has twice been deferred, having
been contested by some Member States,
and its next meeting is scheduled for 26
June 2003.*

Sweden is very concerned that registra-
tion would force the product onto its mar-

field studies, indicate an
unacceptably low margin
of safety. Due to paraquat’s characteristic
toxicity, accidents might result in fatal
injuries, which cannot be counteracted by
any known antidote. In addition, we also
feel that there is a global responsibility we
have to take into consideration resulting
from the use in developing countries and
the contradictory signals an inclusion of
this substance might give rise to.
Conseguently, Sweden cannot support an
inclusion of paraquat into Annex | of

Directive 91/414/EEC!

The Standing Committee on the Food
Chain and Anima Health makes recom-
mendations to Member States on placing
products on the market. The Committee
noted concerns about pulmonary lesions
observed in animals, and effects on eyes,
but concluded that: ‘Based on the field
exposure studies ... when paraquat is used
as a plant protection product (pesticide) as
recommended under prescribed good work-
ing practices, its use does not pose any sig-
nificant health risk for the operators.’*

On environmental concerns, the
Committee confirmed there are situations
where ground nesting birds may be
exposed, but concluded that ‘there are sev-
eral situations where exposure ... will be
negligible and hence the risk acceptable’
They confirmed that paraguat can cause
lethal and sub-lethal effects on hares.

The recommendation being put forward
by the Committee is that paraquat risks
would be acceptable if appropriate risk mit-
igation measures are applied. While they
may be amended, the current recommended

Box 3. The product, its uses and main crop markets

Paraguat is a non-selective herhicide, first marketed in 1962 under the trade name
Gramoxone by \C\ agrochemicals. \tis a contact herhicide and kills annual broad-\eaved
weeds and grasses, and certain perennial weeds, by stopping the energy producing
cells and rapidly desiccating (drying out) the tissue™. \t does not harm mature bark, and
is thus widely used for weed control in fruit orchards and plantation crops. \tis used for
weed control on non-crop \and and can be used as a defoliant on certain crops before
harvesting, and a desiccant 10 speed up the removal of dead matter. Paraguat is
increasingly used to destroy weeds in preparing \and for planting in combination with
no-till, or conservation-till, agricultural practices, which minimise ploughing and help
prevent soll erosion. Brazil, for example, has 11 milllon hectares under conservation
tllage, much of it using paraguat, as well as half the soybean area, nearly half the
maize and \arge areas of wheat, rice and cotton*. The main crop use for paraguat is in
association with maize, followed by orchards, soybeans, vegetables and rice.

Main crop uses (US$000)
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Notes below represent the combined sales of the following crops (each with annual sales at a

figure between the values indicated):
(1) Tea, rubber, cassava, tree nuts, olives

(2) Forage crops, peas, beans, small grains, industrial markets
(3) Oilseed rape, cocoa, groundnuts, sunflower, tobacco, other oilseeds
(4) Tomatoes, forestry, coconuts, flowers, beets, spices
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Box 4. Market shares of
paraquat (US$000)*
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endorsed by the Secretary of
the Pesticide Control Board,
stating that al new applica
tions to register or re-regis-
ter paraguat would be reject-
ed with immediate effect.
The last registration for
paraquat in the country
expiresin 2005. All current-
ly registered products would
be phased out in stages, and
industry has not been asked
to recall stocks. Advertising
of paraquat products must
cease. In effect the registra-
tion authority has carried
out a comparative assess-
ment (see page 20) of the
risks of various products,
and concluded that less
risky alternatives are readily
available on the market®.
Industry, however, would

B Verified Syngenta
O Other companies and unverified Syngenta

like to see the ban over-
turned.

The control action was
taken by the Pesticide
Control Division of the
Ministry of Agriculture, and
endorsed by the Secretary of
Malaysia's Pesticide

requirements include:

@ technical active ingredient must comply
with the FAO production specifications

@ particular attention isrequired to the pro-
tection of operators, in particular for knap-
sack and hand-held applications

® products should be available only to
bona fide agriculturalists, horticulturalists
and professional users

@® consideration should be given to limit-
ing knapsack and hand-held use to trained
and certified personnel where appropriate
training and certification schemes are in
operation

@® spray concentration must not exceed
2g/litre for knapsack and hand-held
applications

® where potential for exposure of eggs of
ground nesting birds exists, use of paraquat
may only be authorised when appropriate
risk assessment has demonstrated that there
is no unacceptable impact

® risk assessment must demonstrate no
unacceptable impact on hares

Developing countries — Malaysian
phase out

A number of developing countries have
banned or severely restricted paraguat,
including Indonesia and Kuwait, but the
most significant development has been the
decision by the Malaysian Pest Control
Division to phase out all uses. Maaysian
plantation workers have struggled for
amost 17 years to encourage their govern-
ment to ban paraquat. On 27 August 2002,
the Pesticide Control Division of the
Agriculture Department issued a circular,

Control Board. Companies
producing paraquat have
been lobbying the government to change its
decision, and some local papers have been
calling for a repea. In October 2002,
Pesticide Action Network Asia and the
Pacific (PANAP) launched a campaign to
ensure the phase out of paraquat in
Malaysiais maintained. (see box 5).

Paraquat — the producers
Paraguat no longer has patent protection.

Syngenta remains the major producer, with
its products accounting for at
least 50% of the market (see
box 4). Syngentawas formed in
November 2000 by the merger

United Phosphorus (India), and four
Spanish companies. Industrias Afrasa,
Agrolac SA, Aporta SA — Barcelona, and
Pilar Iberica SA*. Other basic producersin
Argentina, Taiwan and the US make
paraguat.

The proliferation of producers does not
givethefull picture of theimportance of the
product to Syngenta, as the company isaso
an important producer of raw bipyridyl and
may supply the technical product to other
companies. It has production plants in
Huddersfield UK, Bayport Texas, and 50%
ownership of a plant in Japan®. In April
2001 the long-planned US$85 million plant
in Nantong, China, came on stream. The
plant, a joint venture with Jiangshan
Agrochemical and Chemica Co and
Nantong Petrochemicals Corporation, has a
capacity of 6000 tonnes and will supply
China and other Asia Pacific countries. In
March 2001, Syngenta announced the clo-
sure of its paraquat plant in India. Syngenta
has a number of formulation plants for
paraguat, and minority interests in some of
the other producers, for example the
Malaysian producer®.

The major markets

Herbicides have the largest share of al
agrochemical categories, with sales of
US$13 billion in 2001, representing 47% of
the overall pesticide market. By far the
largest selling non-selective herbicide is
glyphosate, sold by rival Monsanto under
the trade name Round-up. However
paraquat maintains a significant share of
the market. The US is the biggest single
market for paraguat, but Asia is the most
important region (see tables 1 and 2), fol-
lowed by South America. In both regions it
is used extensively in plantations, and by
many small scale farmers — for example
around one million farmersin Malaysia use

Table 1. Top 12 markets for paraguat®

of the Swiss Novartis and the  Country Sales Year  Confirmed
UK-Swedish company US$000 % Syngenta
AstraZeneca, itself a recent sales
merger. The international head- .
quarters is in _SNitzerI and. Its United States 56,366 2000 99
geographical history led to a  South Korea AA308 2000 na.
listing on four stock exchanges: -
Switzerland, New  York, Brazil 34 586 2000 100
London ] and Stockholm. China 34,269 2000 9%
Syngenta is the largest of the :
SiX ma] or agrochenqica| compa- Thaland 28,471 2001 64
nies. Its agrochemical sales in ;
2002 amounted to US$5,260 oxcO /192 2000 8
million and sales of seedscame  Japan 247768 2000 n.a.
to US$937 million. i

In Europe, another 11 com- Malaysia 20944 2000 n.a.
panies have requested registra-  Colombia 147725 2000 n.a.
tion of paraguat: Barclay .
Chemicals (Ireland), BV Luxan ~ SPan 9903 2001 3
(Netherlands), Calliope SA  \ngia 9419 2001 R
(France), Grower (Greece),
Helm AG, Hamburg Guatemala 3,464 1999 n.a.
(Germany), Marubeni (UK),  otal 314,915
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Table 2. Regional distribution
of paraquat sales in the 46
top markets (US$000)*

Total sales
Asia 179571
Central and South America 25,842
North America 25,7184
Europe 34 648
Arica 7,085
QOceania 3,255
Total 396,185

*Sales figures from the latest year available in
each country, range is 1995:2001.

paraquat®.

An industry report® estimates that glob-
al sales of paraquat are over $1,000 million
annually at end-user level, equivalent to
about 25,000 tonnes. In 2001, Syngenta
reported sales of its three non-selective her-
bicides (paraguat, diquat and glyphosate
trimesium) of $687 million — and the com-
pany predicts continued ‘good sales’ of
paraguat®. Most companies had pinned
hopes of a growing market for agrochemi-
cas on the Latin American region, but
growth slowed towards the end of the
1990<”. In Latin America, Syngenta’s strat-
egy is to target the large Brazilian and
Argentinean markets. Industry observers
indicate that the targeting of larger, more
financially stable farmers in Brazil, and
offering complete service packages, has
proved successful: ‘ Syngenta has managed
to ... generate more revenue per farmer and
take market share’# The company’s 2002
annual report points out that, ‘ New market-
ing programs for Gramoxone in Austraia
and China increased sales. Two years after
the opening of the Nantong plant, Chinahas
become the second largest market for
Gramoxone after the US’#® The huge
Chinese market is obviously important to
the company, reflected in the switch of pro-
duction to Chinafrom India

Removing paraquat from the
market

There is widespread agreement, supported
by the main manufacturers, that when
applying paraquat it is essential to ensure
that precautions are in place and are strictly
followed. Yet many manufacturers of
paraquat, including Syngenta, are targeting
sales at poorer parts of the world, including
China, and other Asian and South American
countries.

Removing paraquat from developing
country markets poses a significant chal-
lenge, but the level of concern about its use
in poor regions underlines the importance
of finding alternatives. In some crops and
areas, important advances have been made.
The International Policy of the Forest
Stewardship Council, revised and approved

in July 2002, prohibits the use of paraguat
to all certified members? Paraquat is not
alowed on products certified by the
Rainforest Alliance. As a result Chiquita
has ceased using paraguat on its planta-
tions. The Fairtrade Labelling Organisation
prohibits the use of paraguat.

A number of Swiss retailers have decid-
ed to eliminate products on which paraquat
has been used in production. Since 1
January 2003 the second largest Swiss
retailer, Coop, sells only bananas produced
without paragquat. The Coop is working
with Dole, its main banana supplier, to
reduce the use of herbicides in production
and puts a special emphasis on ‘fairtrade’
bananas, which are produced without herbi-
cides. Its aim is to supply al ‘fairtrade
bananas (one third of total sales) exclusive-
ly from organic sources. The Coop is aso
working to reduce herbicide use in other
tropical products. The largest Swiss retailer
Migros hasindicated that it only sells prod-
ucts containing palm oil produced without
the use of paraguat. One of the world's
largest coffee traders, the Swiss company
Volcafé, has banned paraquat from al its
own plantations®.

Initiatives from retailers and trading
organisations have demonstrated that suc-
cessful alternative production strategies
are available. The public interest groups
calling for a phase-out of paraguat produc-
tion believe that Syngenta should take the
lead in halting production and sales in
developing countries*. The European
Commission should take the lead in
removing the product from the European
market and helping developing countries
to find safer alternatives.

Box 5. Support

Malaysian paraquat ban

Letters in support of the phase out can
be sent 1o the Pesticide Board, the
Prime Minister and other government
Ministers. For additional background
information contact the Paraguat
Campaign on the PAN Asia Pacific web-
site panap@panap.net A model fax 1o
the Agriculture Minister in support of the
Malaysian han is available on the Berne
Declaration website www.evbh.chistoppa-
ragual_enhim (please send a copy o
PAN Asia Pacific)
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