
INTRODUCTION



" h/onru have, deninoyed half the. wheat, and, the, 

hippopotami, have eaten the -xeut} thane one 

nwamru of natu -in the field-bi the gnxu-bhoppenb 

aJLight thane! the cniJUa devoun, the Little Hindu 

pitfeni and. if, the fanmen JLo-beu -bight fon an -in­

stant of wheat nemainu on. the gnound, it iu can- 

nied off ig eoSJLenu

The above para from an ancient Egyptian manuscript clearly indicates 

that the struggle between man and pest began long before the dawn of civili­

zation, has continued without cessation to the present time and will continue, 

no doubt, as long as human race endures. This indicates the beginning of the 

invention of pesticides. From biblical times to the present day, locust have 

presented an indirect threat to lives of a large number of people. Since then, 

people were thought of some or the other material which can control such 

enemies. The old records (3,000 to 4,000 years ago) of experiences in this 

respect in Egypt, Greece, China and some other civilized areas are available 

(Mayer, 1959) in which the methods of protecting crops and stores are descri­

bed. These being mainly limited to the use of inorganic materials like lime, 

arsenic, wood ashes etc., besides organic mixtures such as asphalt, tannins, 

vinegar, Paris green an arsenic compound was used in 1865 against Colarado 

potato beetle followed by lead arsenate in 1885 used as an orchard spray 

(Gangawane and Deshpande, 1985). The use of principal pesticides such as 

sulphur arsenicals, plant products like nicotine, pyrethrum and oils, resins etc.



came into existence during 1890 to 1920. From 1920s to the early 40s the 

above mentioned pesticides with improved preparations were in use (Boyce, 1976)

The birth of modern insecticide occurred during world war II beginning 

with DDT, which opened a new vista and philosophy for development of 

synthetic organic compounds as pesticides. This was soon followed by the 

discovery of BHC. Schrader's discovery of organophosphorus, materials of which 

became available after world war II and chlorinated hydrocarbons by Diels-Alder 

reaction greatly stimulated chemical methods of pest control. Gradually other 

groups of pesticides were developed for commercial use and newer products 

are continually appearing in the market. The relatively stable, long lasting 

broad spectrum organochlorine pesticides were most effective, but have several 

disadvantages with respect to deleterious effects on the environment and 

brought most of them into disfavour and hence partly replaced by organo­

phosphorus and carbamate pesticides.

In the course of time human population increased steadily but the 

amount of arable land available is decreased with the encroachment of towns 

and cities. In order to meet the needs of human population most of the land 

has been utilized to accommodate them which has resulted in agricultural set 

back.

This set back has been improved by introducing new high yielding 

hybrid varieties of crop plants. However, unfortunately most of them have been 

proved to be very susceptible to different types of pests. Now to control these 

pests, pesticides are the main weapons in the farmers armoury of defence and 

hence the use of pesticides has become customary.



4

According to Wood et^ al. (1969) the problems of pest control have 

been thrust on us in a new and much more difficult way than in the past. 

This is because some pesticides have proved to be poisonous to humans and 

warm blooded animals (Duggan and Duggan, 1974) and have caused many deaths 

usually through improper or careless use. There have been many epidemics of 

poisoning by pesticides in foods. About twenty one incidents from 1952-1969

tabulated in the Mrak Report (1969) are given in Table 1. Out of these,

eleven were ascribed to spillage during transportation or storage; five resulted

from eating formulated chemical; four were due to improper application and

two to other reasons. In USA in 1970 there were about 275 accidents during 

aerial spraying of pesticides involving 30 deaths (Green et^ah, 1987).

In the developing countries, particularly the illiterate rural people use 

the pesticides indiscriminately, unmindful of the concept of time (time of 

harvest), space (quantity/acre) and quality. This has posed a great danger to 

humanity. According to a report of Central Bureau of Investigation (CBI), 

Government of India, 4536 persons died in 1965 alone on account of careless­

ness in handling poisonous substances (Visweswaraiah et al., 1975). Shinde (1979) 

has also reported 104 deaths in Kerala occurred due to the consumption of 

organophosphorus contaminated wheat by spillage. The people suffered from 

retching and vomiting on consumption of food on banana leaves sprayed with 

copper sulfate in Kerala (Shinde, 1979) and an out break of epilepsy among 

over 150 people (The Hindu, 1976) in sitapur, Lakshmipur, Kheri and Hardoi 

districts of U.P. due to eating wheat mixed with BHC has been reported. Apart 

from this, though irrefutable evidences of damage to humans caused by residues



Ta
bl

e 1.
 Epidem

ic
s of 

po
is

on
in

g b
y p

es
tic

id
e re

po
rte

d in
 lit

er
at

ur
e b

et
w

ee
n 19

52
-1

96
9 

(A
fte

r M
ra

k 19
69

)

O

Lo
ca

tio
n

W
al

es
Eg

yp
t

Q
at

ar
S.

 Ar
ab

ia
Sh

ip
bo

ar
d

U
.S

.A
.

In
di

a
M

al
ay

a
Eg

yp
t

C
ol

om
bi

a
M

ex
ic

o
Tu

rk
ey

W
. Pa

ki
st

an
Ir

aq G
ua

te
m

al
a

U
.S

.A
.

U
.S

.A
.

U
.S

.A
.

N
um

be
r 

of
 de

at
hs o o

<M
(M o o o

1—K

05 00 0000 17

3-
11

% 35 20 o o ©

N
um

be
r 

of
 ca

se
s

05tn n *
05
co 18

3 21 20 36
0 38 20
0 009 30
0

3,
00

0 34 32
1 45 CO

40
0

M
at

er
ia

l
co

nt
am

in
at

ed

Fl
ou

r
Fl

ou
r

Fl
ou

r
Fl

ou
r

Fo
od

D
ou

gh
nu

t m
ix

W
he

at
B

ar
le

y
Fl

ou
r

Fl
ou

r
Su

ga
r

Se
ed

 gr
ai

n
Se

ed
 gra

in
Se

ed
 gr

ai
n

Se
ed

 gr
ai

n
C

ol
la

rd
s

C
ha

rd
C

ro
ps

Pe
st

ic
id

e

En
dr

in
En

dr
in

En
dr

in
En

dr
in

D
ie

ld
rin

D
ia

zi
no

n
Pa

ra
th

io
n

Pa
ra

th
io

n
Pa

ra
th

io
n

Pa
ra

th
io

n
Pa

ra
th

io
n

H
ex

ac
hl

or
ob

en
ze

ne
O

rg
an

ic
 me

rc
ur

y
O

rg
an

ic
 me

rc
ur

y
O

rg
an

ic
 me

rc
ur

y
To

xa
ph

en
e

To
xa

ph
en

e
Pa

ra
th

io
n

K
in

d o
f a

cc
id

en
t

Sp
ill

ag
e 

du
rin

g tr
an

sp
or

ta
tio

n
or

 sto
ra

ge

C
on

su
m

pt
io

n o
f tr

ea
te

d s
oi

l

Im
pr

op
er

 ap
pl

ic
at

io
n

M
is

ce
lla

ne
ou

s



of DDT picked up from commercial foods, appears still to be lacking, there 

are clear indications that DDT will pass the placental barrier and appear in 

new born children (Wassermann et_ aL, 1967). The greatest human tragedy has 

occurred due to leakage of methyl isocynate from storage tank of Union 

Carbide Company, Bhopal (India) causing more than 3,000 fatalities and blind­

ness to number of people (Gopalakrishnan and Kavi, 1984). Of course this 

accident was not due to consumption of pesticide but due to carelessness of 

pesticide manufacturing company.

Another problem caused due to pesticides is contamination of total 

environment by the entry of pesticides into a variety of cycles in soil, air, 

water and food. It is obvious that only a minute fraction of the pesticide 

applied is required for suppression of the target pest. The remainder 99.9% 

is essentially wasted and enters the environment in a variety of ways (Metcalf, 

1986). The possible ways of entering pesticides into these cycles are shown 

in Fig. 1.

Another serious problem has been the development of resistance in pest 

populations to pesticides and the rapid resurgence to other pests after chemical 

treatment. These problems combined with the distruction of vast number of 

valuable parasites, predators, pollinators and other useful arthropods by pesti­

cides, made it clear that the time has come to face the threats posed by 

excessive use of pesticides. According to Hussey and Scopes (1985), leaf miners 

aphids and white flies possess genes conferring resistance to the wide range 

of chemicals applied to control them. Inconveniently, such new 'strains' appear­

ing more rapidly than Man's ingenuity can develop new compounds. The cartoon





shown in this respect in Fig. 2 is self explanatory and the saying that 'Resis­

tance is a oneway street - there is no going back' appears to be very true.

From the recent reports it appears that the pesticides are not only 

harmful to human beings but are also harmful to crop plants on which they 

are applied (Hussey and Scopes, 1985). As reported by Hussey and Scopes (1985) 

a reputable cucumber-grower can increase the >ield by 25% using biological 

control to control red spider mites rather than using normal routine of 23 

pesticide sprays. This clearly indicates that pesticides reduce the yield. How­

ever, the complexities of such yield losses, apparently due to toxicity to plants 

are not as yet understood. Apart from this there are also reports that pesti­

cides cause insult to genetic material (Sharma, 1986). These insults may be 

genic, chromosomal and or genomic leading to mutagenicity, clastogenicity and 

turbagenicity. Besides this, pesticides are also found to be affecting seedling 

growth, pollen fertility and seed set which are important factors in agriculture.

From the above foregoing discussion, it is very clear that if the indis­

criminate use of pesticide will remain continued further then we may have 

to face the above mentioned problems which will certainly produce unmana­

geable cumulative effects on the total ecosystem. Further it seems inevitable 

that the ultimate solution to our environmental pesticide problems must be 

a compromise which will use the smallest possible quantities of pesticides, 

combined with other control measures so that environmental pollution by pesti­

cides is kept at a minimum.
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To achieve this, and to arrest the imminent danger of ecological break­

down of the genetic systems in the agro systems, which necessarily hurts 

human welfare, a perspective approach in dealing with pesticide problem is 

alarmingly important. The objective of present investigation therefore, was 

to examine the physiological and cytological effects of organophosphorus pesti­

cides on germination and growth in some vegetables.


