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lntsoduction 

Sai Lanka's population has grown from an estimated 
890,000 in 1824 and 2.4 million in 1871 to a projected 
mid-year figure of 17.16 million in 1990, It is estimated 
that the population may eventually stabilise at around 
26 million. The present level of available technology 
requires that the production of increasing amounts of 
food to feed the growing population necessitates the 
use of.chemicals; although attempts are being made to 
encourage the use of biological and other non-chemi- 
cal methods in Integrated Pest Management (IPM). 
The present account discusses some aspects of the use 
of chemicals for plant protection in agriculture and 
forestry, while excluding fertilizers and pheromones 
(and chemicals used for public health purposes and in 
households); but including plant growth hormones 
and wood preservatives registered under the Control 
of Pesticides Act No. 33. - 
Uses of Chemicals 

Chemicals used as pesticides and for related purposes 
may be placed in one or more of various categories, 
such as acaricides, algicides, biocides, fungicides, her- 
bicides (weedicides), insecticides (including, for ex- 
ample, termiticides), insect growth regulators, 
molluscicides, nematocides, plant stimulants, plant 
growth regulators, rodenticides, surfactants and wood 
preservatives. 

Each of the above categories may be subdivided again 
according to their mode of administration or action. 
For instance, insecticides may be stomach poisons 
(which enter the pest by ingestion), contact poisons 
(which enter after the pest touches a treated surface), 
fumigants (which enter by way of the respiratory sys- 
tem), systemic poisons (which may, for instance, be 
absorbed through the roots and be transported 
through the plant to a part on which the pest feeds) 
and physical agents, such as dusts, which may cause 

suffocation, or oils, which damage a protective cuticle. 
Some chemicals, such as chlorfluazuron, maybe Insect 
Growth Regulators. 

other  groups of plant protection products may be 
composed of chemicals with other types of actiGlies. 
The Control of Pesticides Act No. 33, also covers 
chemicals, such as 1-naphthylacetic acid and butralin, 
which are used as Plant Growth Regulators, and 
ethephon, which is used as a Plant Stimulant. 

Chemical Groups 

The different chemical groups differ widely in respect 
of their modes of action, toxicity, persistence in the 
environment etc. Some of the commoner groups are 
as follows: 

a)  Organochlo/ines : This group includes many well 
known pesticides, such as DI?T, aldrin, chlordane, 
dieldrin and heptachlor. Organochlorines and their 
degraded products may accumulate in the fatty tissues 
of non-target animals (including human). 

b) Otganophosphates :This group contains the largest 
number of insecticides. They exhibit a wide range in 
characteristics, such as toxicity and persistence. For 
instance, parathion and disulfoton are extremely toxic 
and diazinon is relatively persistent. Organophos- 
phates are nerve poisons and, unlike organochlorines, 
usually do not accumulate in the fatty tissue.bui are 
fairly rapidly excreted in the urine. 

c) Carbatnates : These (esters of carbamic acid) bear 
some resemblance to organophosphates in that they 
inhibit the choEnesterase enzymes of the central nerv- 
ous system. They, also, are not stored in the fatty 
tissues but are usually readily metabolised and ex- 
creted. Chemicals, such as aldicarb and carbofuran, 



are systel?w.= insecticides with a lsng resdnd activity 
i~ the soil. 

d) Qwthmids ~s These resemble natural pyrethrbs 
and have marked kectfciidrei activiay but are, uua'ly, 
no# very t o i s  to mammals. i"",prhtiirHs, sach bbiod- 
lethin, which have a hi& volatility are u e f d  a g k t  
storage awsfs. 

e)  Dithim&matcs and related cJtemiccaIs : These 
(e.8. t h a n  &~dp&des) are wed as ~gricu!turd ha- 
gicides and for sezd preservabion arb have How acute 
toxicity to animals. 

1) Dinitrophepsols and p e ~ n r a c h i o , o s  : These 
o8en have several uses, hcluding wood preservation, 
but are extremely toxic to rinirnals if taken ofally. 

g) Phenogsaceslr acid : These are used against broad- 
leaf weeds (for instance, in paddy Gelds) an$ iacltlde 
2,h-D, Z,Q,5-T, MCPA and MCPR. 

h) Siibsrii;iled ureas : Brs-naac2 and other substitatct? 
aarcas are used as herbicides, which are fairly non- 
'ii3MC. 

,.. . 
j ~~: i f i ~ : j  : Afrazi~ze, promctrgm and teabutryn are 
mc--:!be~s ::I this g r m p  of selective herbicides. 

j )  D+y'54~I!iuanf : This group cr~mprises diquat and 
p3r;bquat3 which are herbicides. They are very toxic to 
rnarri~~til.~ if iakm i.rd!y. 

hi ) Guanidiites andnapthtrguinones : These fungicides 
Include dodine and dichione. 

1) Tr ich  lorobenzoic, trichlororzcetic atid 
iP-n'cktlorop~o!i;1ic acids : TBPI, TCA, picloram and 
sihes members of this group are herbicides, which are 
persistent l_aa the soil. 

m )  Akrcsmty compounds : Seeds are, sometimes, 
treated with mercury compounds to protect them from 
fungal attack. However, mercury compounds are 
highly toxic to mammais and are, also, accumulated in 
the E d  chain. They should be used with care. 

n) Arsenicals : Arsenicals, such as methylaasoraic 
acid, include contact herbicides for the control of grass 
weeds. 

01 Plant insecPicides : These "natural produccs" in- 
clude nnicotine, pj~ethrins and rotenone. While the 
toxicity of pyrethrins to a~imais  is kery !ow, tEra? of 
plicotine saalpbare is high. 

p )  AstficoapIani rodereticides : These "rat poisons" of 
the cournarin-type, or the i ,3-indandione type inhibit 
ebe cessation of nnternal bieeding; thus leading to 
death. 

q,j ylmtidee roideraticidcs : These snay be inorganic (e.g. 
arsenic taiogde and zinc ghosphidej us botanical (c.g. 
red squill) and can be very toxic. 

While the preceding refers to the active ingredients? 
which have pesticidzl properties, these chemicals have 
to be "formulated" into pzeparatio~s that can be srscd 
in ihe field. While there are severa! reasons why "fas- 
niu'latiun" is necessary, two of  the most impur:ant are 
iht: possible extreme toxicity oi the uridliuted in- 
gredient and the zecd to spread it uniformly over a 
large area. "Formulations" may, a h ,  contain con- 
stituents, which render the active ingredienr nnuri: 
solsble or more ef'cc:ivt: by reducing [hi: rate at ~vhich 
it is degrzded within the pest. 

R71en disciissing formulations, rile terx techiiical 
material" is used instead of the name of the d~ernical 
or "active ingredient", partly since the purity of the 
cheniical used in pesticide forrlau1,itiorls is, for reasons 
of economy, generaliy less than that required for 
laboratory anainical reagents. 

The difierent types of formulations include the follow- 
ing: 

1. - The technical material is mixed intimatejy 
with a solid diluent such as finely powdered talc 
or clay. Plants are treated directly with the dusts. 
This operation nray, however, result in the dust 
settling in the surrounding areas, as well. 

2 - The technical material naay be mhed 
with iarger grains of clay or said and broadcast, 
A drawback with thesc formuiarions is that the 



grains may be consumed by bia& and other may be specified and "awefitable daily intake" deter- 
animals. mined, based on all available information.. 

3. - The technical materid is 
included in amounts of 15 to 95 percent in small, 
dry particles, which can be made into swpemiom 
with water. The suspensions are &en sprayed, as 
desired, onto the foliage. 

b) Liquid fomulations 

1. These concentrates 
contain technical material, organic solvent and 
emulsifier together  with o ther  praducts  
(spreaders and stickers), which enable more ef- 
fective application of the formulation. 

2. 1 ' - These contain a suspers- 
sion in liquid of fine particles of the pesticide. 

c) Seed treatments -Preparations skilax to "wettable 
?owdersV are used to protect seeds intended for 
.ise as planting materials. Care needs, howe.$er, 
to be taken to minim& the hazards these may 
pose to birds etc. 

dl Plant drenclres - The roots of young plants or 
rooted cuttings are immersed in a liquid contain- 
ing a systemic pesticide to allow the latter to 
permeate the tissues before planting. Thi  is 
often an effective and environmentally less haz- 
ardous means of plant protection. 

e)  Poisonous bait - These formulations, where the 
pesticides are mixed with food, are regularly wed 
for rodent and bird control. Care needs to be 
taken in their use. 

Residues in Foods 

Safe practices should be followed to minimise the 
presence of hazardous levels of pesticides in our daily 
diet. These practices may include the banning of the 
import and use of certain pesticides and, for instance, 
specifying a minimum period of time, which must 
elapse between the last application of a pesticide and 
harvesting the crop. It may not be possible to achieve 
a zero presence of a pesticide in food. However, a 
legal limit or "maximum residue limit or tolerance " 

Tse  h m r d  or extent of toxicity of a pesticide ter an 
&a1 depends on a number of factors additional to 
its chemical Gature. These may include the spesies of 
animal under consideration, whether the cheuicd 
enters through the mouth, skin or lungs a d  whethe- 
the animal has (scmctirnes unknowing!$ pr eviously 
develcspzd any resistance to the pesticide. The age, sex 
mc1 diet of tire animal are among the other factors, 
which may have a11 influence. 

A commonly used index to assist the ciassification of 
the toxicity of a pesticide is the EDso value. This stands 
for XRCHal Dose 50 or the dose required to caBlse the 
death of 50 per cent of a group of best animals under a 
given set of investigative conditio;ls. The conditions 
may include the animal species (such as rats, mice 
rabbits or dogs), route of adrninistraticn sf the pes- 
ticide (oral, dermal ur respiratory), dosage (mi!- 
l i g m s  of active ingredient per kilogram body "weight 
of the test animal; usually given in a singie dose). Many 
other factors. however, also need to be cansidered, 
when assessing the hazards associated with the use of 
a pesticide. T'nese could, for insiance, i~c ludr :  long 
term effects and chronic exposure. 

The Worrld Health Organisation has recommended 
the hazard classification of pesticides as Hazard Ciass 
IA (Extremely hazardous), Class I5 (Highly ha=. d- 
ous), Class I1 (Moderately hazardous) and Class 1II 
(Slightlyhazardous). As an indication, it may be noted 
that, as regards oral administration of liquid formula- 
tions of pesticides to rats, Class IA corresponds to an 
LDso of 2CI mg or less per kg body weight, Class IB to 
20 to 200 mg/kg; Class I1 to 200 to 2000 m@g and Class 
IIB to over 2000 mgikg. 

~esistakse to Pesticides 

Irrespective of the toxicity of the pesticide, its incor- 
rect use can result in yest popuiations buildi~g up a 
resistance or "tolerance" to it. Individuals ma:, build 
up resistance during their lifetime (e.g. by increasing 
the amount of the cytochrome P-450-dependent liver 
enzymes, which metabolise pesticides) or the increas- 
ing resistance may be acquired genetically over 



generations. An example is the b m i t y  to DBT 
acquired by the malaria mosquito in Sri Eanka and the 
worry that this insed may develop a resistance to 
malathion if the latter pesticide c ~ n t h u e s  to be used 
(illegally) for the protection of crops. (Malathion is 
reserved solely for anti-m J a i a  work in Sri Lanka for 
this reason). 

Resistance acquired by an &al to one pesticide 
may confer "cross-resistancen to anothr product, while 
the "Ibeddlingw in sages in which laboratory animals are 
housed may, also, influence the sensitivity of the 
animals to the chemicals being investigated. 

Use of Pesticides in Sri , h n h  

The use of pesticides in Sri Lanka comes under the 
1980 Control of Pesticides Act No. 33 and relevant 
regulations. This Act is implemented by the Registraa 
of Pesticides, who comes under the Ministry of 
Agricultural Research and Development. A 
provisional permit ( v d d  for one year) or a permanent 
licence (valid for three years) may be granted for a 
pesticide as recommended by the Department of 
Agriculture. Labelling and other information to be 
provided regarding the pesticide is specified and must 
be provided in Sinhala, Tamil and Enghish. 

The pesticides permitted, banned and under other 
forms of restaietion in Sri L d a  are under regular 
review anel the lists are revised, as necessary. As an 
indication, it may be noted that in 1987 registered 
pesticides hcBuded 405 products and 94 ingredients, 
including 50 insecticides, 17 herbicides and 27 fun- 
gicides. Ghemids, which are banned today, hcIude 

2,4,5-T, captafol, chlordimeform, DBCP, 
dichloropropene (a component of DD soil fumigant), 
DDT, EDB, endrin, heptachlor, leptofos, parathion, 
methyl parathion, PCNB (quintozene), thallium sul- 
phate, arsenates and arsenites (prohibited for use as 
weedicides in agriculture but sodium salts are used in 
wood preservatives) and mercury compounds 
(prohibited for use in agriculture even as a seed dress- 
ing or as a panel dressing. However, organomercurial 
biocides are used in the paint industry). 

Finally, it should be remembered that a pesticide may 
be lethal to honey bees and other insects, which arq 
valuable for pollinating certain flowers. For this 
reason, insecticides are, sometimes, sprayed in the late 
evening in order to reduce the exposure of beneficial 
insects, as much as possible. 
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