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Study on Toxicity of Acrial Spray of Quinalphos,.to‘n

Livestock and Poultry

V. V. RANADE!, H. V. JAHAGIRDHAR? and M. K. SHINGATGE...

Ouinalphos (Ekalux EC 725) was diluted to 4, a%, (117, 4. 1) and sp,g,.,,,d

acrinlly on cotton figlds offectod with pesis.

Simullanaously, for to:arologucal evaluahon

of the product, cattle, goats and birds were placed in the field dunng spraying and

directly exposed 1o the spray.

The plasma cholinesterase  eonzyme eshmatmn _and

haematological studies were conducted in these animals and birds at pre- exposuro. 24

hours and 48 hours post-cxposure time. Quinalphos did not produce any tpxi;_: 5ympg°m4
or any toxicity indicative deviations in the plasma chalinesterase levels or hacm:uofog'ical

pParameters,

Among the modern insecticides
organophosphate group is being used
very extensively for the protection of
various crops from various pests. The
organophosphorus pesticides possess
higher biological efficacy and less per-
sistency. Quinalphos (Ekalux EC 25)
is @ wide spectrum organophesphorus
insecticide and has good penetrating
properties and quick knock - down
action. Whenever extensive cropping
areas are to be covered, the pesticides
are applied on the corps from air using
helicopters or fixed - wing aircrafts.
During the aerial spraying operations,
the human population, domestic
animals and birds in the fields may be
accidentally exposed and hence may be
affected by the pesticides used in such
sprays.

A Special Committee appointed hy
the I.C.AR. (Anon, 1967) on “Harmful
Effects of Pesticides'’ has given inits
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reporls certain guidelines . regardis
the current methods for the control
hazards fromthe pestlcldes The Gove-
ment of India also has promulga
the “Insecticides Act” in 1968, mak

it mandatory. for all pesticide mar

facturers to submit information on tox
cological evaluation -of their produa
fort he purpose of aerial applicatio
before it is permitted to be used cn
large scale.

The toxicological evaluation ¢
aerial spray of Ekalux EC 25 was catrig
out in cattle, goats and poultry undi
Indian field conditions at Phaltan i
Maharashtra State.

MATERIALS AND METHODS

i) Selection. of animals ani
birds: The cattle and goats weé
selected from the local farms in th
village. White leghorn birds wetd
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brought from the poultry farm, Poona,
The experimental groups were consist-
ing of 4 adult cattle (2 males and 2
. females) of nondescript breed, 4 goats
(2 males and 2 females) of nondescript
breed and 5 white leghorn birds.
The experimental animals were number-
ied on the horns with oil paint and the
' birds were numbered with leg bands,
All the animals and birds were examin-
ed for general health and were found
‘aprarently normal. The experimental
‘group was given adequate food and
water throughout the pre-exposure and
post-exposure period. The animals and
birds under study were placed in the
cotton field which was to receive aerial
pray of quinalphos and were subse-
suently transferred to the respective
arms. '

ii) Pesticide spray : The pesti-
cide formulation Ekalux EC 25 was
lapplied at the rate of 400 ml of formu-
 lation per acre diluted Withwater to
form 8 litres (i.e., 4.4% of formulation
or 1.1 of a.i.). Cotton field of 20
acres was sprayed aerially. The field
-was free from trees and bushes. The
experimental group was placed in the
cotton field (animals tied and birds in
open baskets with legs tied) at the time
of aerial spray. The helicopter flew at
the height of 1.5 to 2 metres above the
crop. The wind velocity was 5.67 KPH
and the helicopter flew at a sperd of
7510 80 km;hour. The pressure of the
spray was 45 PS| through Tee-Jet 4
type of nuzzle. The atmospheric tempe-
rature was 25 C.

iiij Collection of material:
The blood samples (4-5 ml) in cise of

_tubes using 20G needles.
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caitle and goats were collected from
the jugular vein in the heparinised test
The wing
vein or jugular vein was used in the case
of poultry for blood collection with 22 G
needle. The blood samples were coll-
ected before exposure to spray and at
24 and 48 hours after exposure.

iv) Toxicological investigations:

a) Toxic effects: The animals
and Dbirds were observed for toxic
efiects, if any, inrespect of food intake,
behaviour, salivary secretion, faecal
consistency, etc. '

b) Plasma cholinestaerase en-
zyme activity: The cholinesterase
enzyme aclivity in plasma was estimat-
ed by pH method of Michel (1949),
The cholinesterase activity was expres-
ed as A\ pH/hour(delta pH/hour) which
is based on enzymatic hydrolysis and
change in pH due to acetic acid pro-
duced.

¢) Haematological studies:
Total red blood corpuscles (RBC), white
blood corpuscles (WBC) and packed
cell volume (PVC; Wintrobe method)
were studied on blood samples of the

cattle anly.

OBSERVATIONS AND RESULTS

a) Toxic effects: The cattle,
goats and birds under study did not
show any toxicity symptoms upto 48
hours post exposure period. The food
intake, hehaviour, etc., were apparently
unchanged,



Plasma cholinestorose activity in cattle. goats and
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poultry exposed 1o aerial spray of Eka;ux EG 25
h T+ standard deviation)

TABLE I

(Figures are for the mean values wit

Plasma cholinosterase activity

Spacies { A pH/hour) _ PP .
Pre-exposure 24 hours post-exposure 48 hours pﬂﬁi'ﬁigﬂ?sw!‘:‘

Cattle (4)  26.10 + 2.68 37.80 + 1.75 38.10 ¥ 3.30

Goats (4)  37.10 + 1.93 36,20 * 6.77 38.90 + 319

Poultry (4)  44.00 + 4.40 43,50 + 9.50 44,20 1 3.68
b) Plasma cholinesterase acti- aerial spray, it was found that the cat-

vity (Table I): Plasma cholinesterase
enzyme activity at pre-exposure and 24
and 48 hours post-exposure were with-
in normal limits and not indicative of
any toxicity. According to the stand-
ards of safety limits the deviations in
the cholinesterase enzyme levels were

within limits and did not exceed the
fimits.

c) Héamatulugical studies
(Table Il): The RBC count and PCV

were within normal limits and did not
indicate any toxic effect after exposure
10 the aerial spray.

DISCUSSION

From the observations recorded in
this trial with Quanalphos (Ekalux EC25)

tle, goats and poultry exposed to the
spray did not show any symptom “of
organophosphate toxicity indicated by
parasympathetic stimulation such as
salivation, running nose, ' sweating,
abdominal pain, micturition and diarr-
hoea, contraction of pupil (pin-point
pupil), CNS effects, muscular weakness,
cramps, twitching of skeletal muscles
etc., during the period of observation.

Plasma cholinesterase  activity
studies {Table |), 24 hours past-expo-
sure showed slight inhibition of the
enzyme in goats and poultry only,
whereas 48 hours post-exposure studies
indicated quick recovery to normal
levels of the enzyme in all species of
the animais. The individual plasma

Blood sampia-:s

TABLE |l. Field trials with OQOuinalphos
Haematology in ‘cellle exposed 1o aerial spray ol Quinalphos

{Figures are Tor the mean values with _'i: standard deviation)

PCV o, RBC - 10%cu. mm WEBC ~ 10%cu. mm
Pro-exposure 27.50 i 39 6,06 T 0.66 12.07 —_I- 1.63
24 hours post-exposure 29.00 -+ 2.53 5.26 + 0.83 14.55 + 3.07
48 hours post-exposiie 28.50 + 3.85 513 + 0.3 12.20 + 1:63
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cholinesterase level did not exceed the
limit prescribed by the |nternational
Standerds (20-25%, depression).

_ The haematological studies carried
out in cattle (Table II) also showed
variations within normal  limits and
were not indicative of any toxicity of
Quinalphos. It can be concluded from
the above  that Quinalphos when
sprayed aerially in the above prescribed
concentration for the protection of
crops, will not induce any toxic effect
in farm animals and poultry and is
quite safe for use.
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